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Thank you for purchasing our products. Our high-quality product range is aimed at the professional segment of
the video distribution market.

This manual describes how to install, configure, and operate your new equipment. It is written for professional
operators of video distribution systems and assumes a prerequisite level of technical knowledge.
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2 Installation and Safety

2.1 Installation and Safety (English Text)

The unit is designed to offer operators reliability and flexibility. It consists of a chassis in which a number of modules
can be installed. To cater to specific system requirements, the chassis can be configured to host functional modules
best suited for a given scenario.

Appear TV products can be delivered in different chassis variations - 1RU chassis and a 4RU chassis. The product
models DC1000/1001, SC2000/2001, MC3000/3001 and XCso00 represents the 4RU chassis, while the product
models DC1100/1101, SC2100/2101, MC3100/3101 and XCs5100 represents 1RU chassis.

2.1.12  The 4RU Chassis

The 4RU chassis consists of a total of 18 slots all of which can host functional modules. Slot number o is dedicated to
host the switch module and slot number 17 can only host multi-slot input modules. Alternatively a second switch
module can be placed in slot 17 for some redundancy configurations. The remaining 16 slots are identical and can be
occupied by any of the functional modules available. A 4RU chassis including a mandatory switch module, power
supply connectors, and module slots is shown in Figure 2.1 and 2.2. Power modules and fan modules are inserted
from the back (figure 2.3 showing the XC5000).

Slot 0 Slot 6 Slot 12 Slot 17

- ]
Jdpi:ear TV
DC1000

Mandatory Redundant Power
Switch Module Connectors

Figure 2.1 — 4RU chassis (DC1000/1001, SC2000/2001 and MC3000/3001) with power connectors, switch module
and available slots.
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Figure 2.3 — 4RU chassis (XC5000) with rear view

2.1.1.1 Product models

4RU chassis models: DC1000. DC1001, SC2000, SC2001, MC3000, MC3001 and XC5o00

2.1.1.2 Ventilation

The 4RU chassis with Telco mounting has forced air flow from front to back in the chassis, allowing for multiple
units to be stacked above each other with no space in between. However, adequate space must be provided in
front of and behind the unit for effective ventilation. For Broadcast mounting, air flow will be from back to front.

2.1.1.3 Replacing the power supply module

The 4RU chassis can be installed with one or two power supply modules (XCso00 always comes with two power
supply modules). The modules can be exchanged from the rear of the unit. The chassis delivered with a single
power module can be updated by acquiring additional power module.

If power is lost in one of the Power supplies, the other can feed the entire chassis. It is recommended to connect
each input power at different circuits.

00 g
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The 1RU chassis for the XCg100 holds of a total of 6 slot positions plus a slot for the Switch/IP module. The
Switch/IP module is inserted in the front of the chassis, while the modules for the other 6 positions are inserted
in the back of the chassis. All modules are hot-swappable, including power supplies and the fan module in front.

The 1RU chassis is equipped with dual 400W AC or s00W DC power supplies

Figure 2.5 shows the front and rear view of the 1RU chassis including a mandatory switch module, power supply
connectors, and module slots.

0 - e

= e ~c
© ‘Appear TV XC5

Slot #2 Slot #4 Slot #6

e N o N

Slot #1 Slot #3 Slot #5

Figure 2.5 - 1RU chassis for XC5100 with dual power, switch module and available slots; front and rear view.

This chassis can hold 2 power supply modules for redundancy purpose

This XCr100 has forced air flow from front to back allowing for multiple units to be stacked above each other
with no space in between. However, adequate space must be provided in front of and behind the unit for
effective ventilation.

The XCs100 has 6 fans in front. Fan speed is temperature controlled. If one fan fails, remaining fans will increase
speed to compensate. The whole Fan module, containing all 6 fans, can be hot swapped. If, during fan module
replacement, the temperature on the inserted modules exceeds a certain critical temperature, the unit will shut
down, to prevent damage of the inserted modules.

This 21RU chassis can be installed with one or two hot swappable power supply modules. The modules can be
exchanged from the rear of the unit. The chassis delivered with a single power module can be updated by
acquiring additional power module.

If power is lost in one of the Power supplies, the other can feed the entire chassis. It is recommended to connect
each input power at different circuits.

The unit must be connected to a grounded power connection. The power input connector) is a disconnect
device. Toremove the power from the device, the power cables needs to be physically removed from the
power input connector.

[ L |

Mandatory Safety Instructions

1 The equipment must be installed by a qualified person.




2 For that equipment with grounding, connect the driver before connecting the power cord.
So opposite the power cord must be removed before removing the driver of the ground.

3 The equipment must be installed in a restricted area where:

e  Only qualified technicians have access or who know the most important safety
measures.

e Access to the area where the devices are installed will be using a tool, lock and
key, or any other safety device, and in addition the site will be controlled by an
authorized person.

25 BRI—IJLDTSTE, OIHTE-H0DELEDTY,
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The 4RU chassis is supplied with either a 200-240V AC 50/60 Hz power or -48V DC power. The 100-240V AC
50/60 Hz power supply is rated for maximum 300W, 400W or 80oW*. The -48V DC power is rated for maximum
400W or 800W?2. Figures 2.6. 2.7, 2.8, 2.9, 2.10, 2.11 and 2.12 below shows the power supply inlets.

The 1RU chassis is supplied with a 200-240V AC 50/60 Hz power rated for maximum 200W for product models
DC1100/1101, SC2100/101 and MC3100 /3101.

The 1Ru chassis, product model XCs100, is supplied with single or dual 100-240V AC, 47-63Hz , 400W power, or

with single or dual -48V DC, 500W power.

The chassis can be hold two power supplies for redundancy and has independent power inlets for the two

supplies.

@ [ ]
Ap‘pear TV

@

0]

~ 100-240 VAC
4.1A 50-60Hz

@

Fuse: T5A H 250V
CAUTION: DOUBLE POLE/
NEUTRAL FUSING
@ Apparaten skall ansiutas
til jodat nétuttag

(€

Figure 2.6 - Power Input for 4RU chassis with 300 and 400 Watt AC power

1 Contact Appear TV for more information.
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2.1.4.3 4RU chassis with 8ooW AC Power
The chassis has two power supplies for redundancy with independent power inlets The power supplies and
power inlets are located at the back of the chassis.

Power 1
Power 2
= 100-120 ] 200-240 VAC
104 50-80 Hz
@ 1

Figure 2.7- Power input for 4RU chassis with 80o0WAC power supplies

2.1.4.4 4RU chassis with 400W DC (-48Volt) Power supply
The chassis can be hold two power supplier for redundancy and has independent power inlets for the two

supplies.
%, .
Appear TV
DC1000
/g Power 2

35- 75 VDC 10A
Fuse F 16A 250V

Figure 2.8— Front plate of dual 48V Power Supply in a DC1000

22/04/2020 14 'Appear TV
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0 Volt

- 48 Volt

Chassis
Ground

Connector casing

(To be inserted into the |
D-Sub connector) -

Figure 2.9 - Layout of 48V DC Power Supply Connector

2.1.4.5 4RU chassis with 8ooW DC Power
The chassis has two independent -48V DC power supplies for redundancy. The power supplies and power inlets
screw terminals are located at the back of the chassis.

® ®

Power 1

Power 2

-48VDC Imax 20 A

£
=
DISCONNECT BOTH CONNECTORS

@ BEFORE DISMANTLING CHASSIS @

Figure 2.10- Power input for 4RU chassis with 8ooW DC power supplies

2.1.4.6 1RU chassis Product model XC5100 with AC power
The power input connectors are located at the back of the unit.

Figure 2.11 Power Input Connector for 1RU Chassis, product models XC5100 with AC power

22/04/2020 15 'Appear TV



The power input connectors are located at the back of the unit.

0 Volt
|| -48 volt
|| Chassis Ground

Figure 2.12 Power Input Connector for 1RU Chassis, product models XC5100 with DC power

This product must not be disposed of with other household waste. According to the WEEE-
directive, everyone that sells electrical and electronic products shall ensure that the same
products are disposed of in an environmentally sound manner.

Appear TV is a member of Elretur AS, a Norwegian nationwide take-back company for the
collection, recycling and environmentally sound processing of scrapped electrical and
electronic equipment. In accordance with local requirements you may return this product to:

Appear TV AS,
Lilleakerveien 2b,
0283 Oslo, Norway

We will free of charge accept your waste equipment for recycling. You may also choose to return this product to a
collection point for the recycling of waste electrical and electronic equipment in your municipality.

If this product is purchased outside Norway, you may contact your local reseller to enquire about local collection
points for recycling of this product, as applicable

The Optical SFP modules used in the DC1000/1001/1100/1101, SC2000/2001/2100/2101, MC3000/3001/3100/310,
XCs000 and XCg100products are classified as class 1 laser products according to IEC 60825-1 and are classified
as class 1 laser products per CDRH, 21 CFR 1040 Laser Safety requirements.

Depending on the products configuration, the DC1000/1001/1100/1101, 5C2000/2001/2100/2101,
MC3000/3001/3100/310, XC5000 and XC5100 products can be equipped with multiple insertion modules
containing housing for optical SFPs.

When installing SFP modules, please ensure that the module be placed in the housing present at the front of the
IP input/output module. Once inserted, the SFP module will become active.



The below list of Optical SFP modules have been selected with regards to the FDA/CDRH laser safety

requirements as the only optical modules allowed used with the Appear TV products in the USA, and any other

countries and states that require compliance according to FDA/CDRH laser safety regulations.

Max output power

Manufacturer Model wave length [nm] (1)
Finisar FTLF8519P2xCL 850 nm -3dBm
Finisar FTLF8519P2xNL 850nm -3dBm
Finisar FTLF8519P2xTL 850 nm -2.5dBm
Finisar FTLF1318P2xCL 1310 Nm -3dBm
Finisar FTLF1318P2xTL 1310 nm -3dBm
Finisar FTLF1419P1xCL 1310 Nm 5dBm
Finisar FTLF1518P1BTL 1550 NM 5dBm
Finisar FTLF1519P1xCL 1550 NmM 5dBm
Finisar FTLF1519PaxNL 1550 NM 5dBm
Finisar FTLF1619P1xCL 1550 Nm 5dBm
Finisar FWLF15217Dxx | 1471, 1491, 1511, 1531 5dBm

1551, 1571, 1591, 1611
Finisar FWDM16197Dxx | 1471, 1491, 1511, 1531 5dBm

1551, 1571, 1591, 1611
Avago Technologies AFBR-5710Z 850 nm -3dBm
Avago Technologies AFBR-5715Z 850 nm -3dBm
Avago Technologies AFCT-5710Z 1310 NnM -3dBm
Avago Technologies AFCT-5715Z 1310 nm -3dBm
OoCP TRXAG1SX 850 nm -4, dBm
ocCpP TRPEG1KVX-E1G 1550 NM 5 dBm

(1) Class 1 Laser Safety per FDA/CDRH and EN (IEC) 60825 regulations

o =y

Caution — use of controls or adjustment or performance of procedures other than those
specified herein may result in hazardous radiation exposure.
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2.1.6.3 Labels
The following illustrations show the labels attached to the Appear TV products, according to the
standards.

A classification label is attached to the top cover of the DC1000/1001/1100/1101, SC2000/2001/2100/2101,
MC3000/3001/3100/310, XC5000 and XCs100 products.

| " i

Figure 2.13 - classification label

A CDRH identification label according to 21 CFR 1010.3 is attached on the side of the DC1000/1001/1100/1101,
5C2000/2001/2100/2101, MC3000/3001/3100/3101, XC 5000 and XCs100 products.

W FrFoOF TF T FF F (T[T &, © "
e B . Clals [o:]|e |e | _F’r s ‘Appear TV <
- Eysrel B lca
b 2 M . I *]
5 . ol
hk = oS

XX = month (2 digits)
YYYY= year (4 digits)

£50 .
Appear TV

[* i: ma 7,, 7‘@ i

Figure 2.14 - CDRH identification label
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2.2 Instalacion y Sequridad (Spanish Text)

La unidad esta diseniada para ofrecer a los operadores confiabilidad y flexibilidad. Consiste en un chasis en el cual un
determinado nimero de modulos pueden ser instalados. Para atender las necesidades especificas del sistema, el
chasis puede ser configurado para alojar los médulos mas adecuados para un escenario determinado.

Los productos de AppearTV estan disponibles en diferentes modelos de chasis: Chasis 1RU y Chasis 4RU. Los
modelos DC100/1001, SC2000/2001, MC3000/3001 y XC5000 representan al chasis 4RU, mientras que los modelos
DCa100/1101, SC2100/2101, MC3100/3101 y XC5100 representan al chasis 1RU.

2.2.1 Chasis 4RU

El chasis 4RU consta de un total de 18 ranuras, las cuales pueden alojar médulos funcionales. La ranura nimero o
(cero) estd disefiada para acoger al médulo switch y la ranura ndmero 17 solo acepta médulos de entrada multi-
ranura. Alternativamente, un segundo mdédulo switch puede colocarse en la ranura nUmero 17 para algunas
configuraciones de redundancia. Las 16 ranuras restantes son idénticas y pueden estar ocupadas por cualquiera de
los mddulos funcionales disponibles. En la figura 2.15 se puede apreciar el chasis 4RU incluyendo el médulo switch
obligatorio, los conectores de alimentacion y las ranuras de modulo. Los modulos de alimentacion y ventilacion son
insertados en la parte posterior.

Slot 0 Slot 6 Slot 12 Slot 17

v v Y y

I @
Appear TV
DC1000

Mandatory Redundant Power
Switch Module Connectors

Figura 2.15— Chasis 4RU (DC1000/1001, SC2000/2001 and MC3000/3001) con conectores de alimentacion,
madulo switch y ranuras disponibles.
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Figura

2.17 - Vista trasera del Chasis 4RU (XC5000)

2.2.1.1  Modelos de Productos
Modelos de chasis 4RU: DC1000, DC1001, SC2000, SC2001, MC3000, MC3001 y XC5000

2.2.1.2 Ventilacion
Para el chasis 4RU con montaje Telco, el flujo de aire se produce desde la parte frontal hacia
atras, de este modo es posible apilar varias unidades sin dejar espacio entre ellas. Sin
embargo, es necesario dejar un espacio adecuado tanto en la parte frontal como en la parte
posterior de la unidad para conseguir una ventilacion eficaz. En el caso de montaje para
Broadcast, el flujo de aire sera de atras hacia delante.

2.2.1.3 Reemplazo del médulo de alimentacion
El chasis 4RU puede instalarse con uno o dos médulos de alimentacion. Los mddulos pueden intercambiarse
desde la parte posterior de la unidad. Los chasis entregados con un sélo moédulo, pueden ser actualizados
adquiriendo un modulo de alimentacion adicional.

Para las unidades con mddulo de alimentacion dual, si se pierde la alimentacion en una de ellas, la otra puede
alimentar a todo el chasis. Se recomienda conectar cada entrada de corriente a diferentes circuitos eléctricos.

00 g
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AppearTV ofrece 2 diferentes tipos de chasis 1RU. Uno es alimentado por un modulo sencillo de alimentacion de
200 W CA y esta disponible en los modelos DC1100/1101, SC2100/101 y MC3100/3101. El otro cuenta con un
modulo de alimentacion dual de 400 W CA o 500 W CD y estd disponible en el modelo XCs100.

El chasis 1RU consta de un total de g ranuras, mas una ranura dedicada para el médulo switch. Los moédulos se
pueden insertar en la parte delantera y en la parte trasera. Los que son insertados al frente no son
intercambiables y sélo pueden ser cambiados mediante servicio de fabrica o en las instalaciones de servicio
autorizadas. Sin embargo, los que son insertados en la parte posterior si pueden ser reparados directamente en el
sitio. El modulo switch obligatorio se coloca en la ranura ndmero o situada al frente en la esquina superior
derecha, detras de la cubierta frontal. La ranura nUmero 1 se encuentra también al frente debajo del modulo
switch y las ranuras 8y g del lado izquierdo. Las ranuras nUmero 2 al 7 se encuentran en la parte posterior como
se puede apreciar en la Figura 2.16.

La ranura nimero 1 sélo soporta mddulos IP 10 y mddulos descrambler. También permite estar sin ningun
modulo conectado. Las ranuras 2 al 7 pueden tener cualquier médulo de 10 2 ranuras.

La Figura 2 .18 muestra la vista trasera y delantera del chasis 1RU incluyendo el modulo switch obligatorio, los
conectores de alimentacion y las ranuras de los moédulos.

«®g o
Slot #9 : p - Mandatory Switch Module
________________________ = Appear TV Merdaon Swih ook .
Slot #8 i EE [ Slot #1
T T
Slot #3 ' Slot #5 } Slot #7
_____________________ S S
Slot #2 ] Slot #4 | Slot #6

Figura 2.18 - Chasis 1RU con conectores de alimentacion, modulo switch y ranuras disponibles; vista frontal y
trasera.

Para el caso del chasis 1RU, el aire circula de izquierda a derecha, pudiendo apilarse varias unidades sin dejar
espacio entre ellas. Sin embargo, para una ventilacion eficaz, es necesario dejar un espacio adecuado a ambos
lados.

El chasis 1RU viene con un Unico modulo de alimentacion. En caso de fallo, el chasis debe enviarse a servicio de
fabrica.

El chasis 1RU del modelo XCs100 contiene un total de 6 ranuras, mas una ranura para el médulo Switch/IP. El
madulo Switch/IP se inserta en la parte delantera del chasis, mientras que los médulos conectados en las otras 6
ranuras son insertados en la parte trasera. Todos los modulos son intercambiables, incluidos los mddulos de
alimentacion y el médulo de ventilacion del frente.

La figura 2.19 muestra la vista vista trasera y delantera del chasis 1RU incluyendo el modulo switch obligatorio,
los conectores de alimentacion y las ranuras de los médulos.
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Slot #2 Slot #4 Slot #6
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Figura 2.19— Chasis 1RU con conectores de alimentacion, modulo switch y ranuras disponibles; vista frontal y trasera.

El modelo XCr100 cuenta con flujo de aire del frente hacia atras, lo cual permite al usuario apilar varias unidades
sin necesidad de dejar espacio entre ellas. Sin embargo, se debe dejar el espacio adecuado al frente y atras de la
unidad para una ventilacion efectiva.

El XCr100 tiene 6 ventiladores al frente. La velocidad del ventilador es controlada de acuerdo a la temperatura.
En caso de que uno de los ventiladores fallara, el resto de los ventiladores incrementara la velocidad para
compensar. El médulo completo con los 6 ventiladores es intercambiable. Si, durante el proceso de reemplazo
del mddulo de ventilacion, la temperatura excediera los limites tolerados por la unidad, ésta se apagara para
prevenir un dafio permanente en los médulos insertados.

La unidad debe conectarse a una conexion aterrizada. Por otro lado, el conector de entrada actia como
disyuntor del mddulo. Para quitar la alimentacion del dispositivo, los cables de alimentacion necesitan ser
removidos fisicamente del conector de entrada de alimentacion.

Instrucciones de Seguridad Obligatorias

[ Lo |

1 El equipo debe ser instalado por una persona calificada.

2 Para aquellos equipos provistos con conexion a tierra, conecte el conductor antes de conectar
el cable de alimentacion. De modo opuesto, el cable de alimentacion debe quitarse antes de
desconectar el conductor de la conexion a tierra.

3 El equipo debe instalarse en una zona de acceso restringido donde:

Sélo tendran acceso técnicos calificados o usuarios que conozcan las medidas de seguridad
mas importantes.

El acceso a la zona donde se encuentran instalados los dispositivos, serd mediante una
herramienta, candado vy llave, o cualquier otro dispositivo de seguridad, y ademas el lugar
estara controlado por una persona autorizada.




El chasis 4RU cuenta con una entrada ya sea de 100-240 V CA 50/60 Hz o con 48 V CC. La fuente de alimentacion
de 100-240V CA 50/60 Hz tiene una capacidad maxima de 300 W, 400 W 0 800 W3. La de 48 V DC soporta un
maximo de 400 W 0 800 W*. Las Figuras 2.20, 2.21, 2.22, 2.23, 2.24, 2.25 Y 2.26 muestran las entradas de
suministro de energia.

El chasis 1RU, en los modelos DC1100/1101, SC2100/101 y MC3100 /3101, Cuenta con una entrada de 100-240 V
CA 50/60 Hz y soporta un maximo de 200 W.

El modelo XCs100 puede estar equipado con un modulo de alimentacion sencilla o dual de 100-240 V AC, 47-63
Hz, con soporte maximo de 400 W. También se tiene la opcion de equiparlo con un maédulo de alimentacion
sencilla o dual de -48 V CD, con soporte maximo de oo W.

El chasis puede contener dos fuentes de alimentacion para redundancia y tiene entradas de alimentacion
independientes para cada suministro.

® ®
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~100-240 VAC
4.1A 50-60Hz

Fuse: T5A H 250V
CAUTION: DOUBLE POLE/
NEUTRAL FUSING (E

@ Apparaten skall anslutas @
til jodat natuttag

Figura 2.20 — Entrada de alimentacion para chasis 4RU con 300 y 400 Watts de potencia de CA.

El chasis tiene dos fuentes de alimentacion para redundancia con entradas de alimentacion independientes. Las
fuentes de alimentacion y los conectores de entrada estan situados en la parte posterior del chasis.

3 Contactar a Appear TV para mas informacion.
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Figura 2.21 - Entrada de alimentacion para chasis 4RU con 8oo W de potencia de CA

2.2.4.4 Chasis 4RU con 400 W de potencia de DC (-48 Volts)
El chasis tiene dos fuentes de alimentacion para redundancia con entradas de alimentacion independientes. Las
fuentes de alimentacion y los conectores de entrada estan situados en la parte posterior del chasis.

'Ap.pear TV
DC1000
o

Power 2

35- 75 VDC 10A
Fuse F 16A 250V

Figura 2.22 —Placa frontal de la fuente de alimentacion de 48 V en un DC1000
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0 Volt

- 48 Volt

Chassis
Ground

Connector casing

(To be inserted into the |
D-Sub connector) -

Figura 2.23 — Diserio del conector de 48V CD

2.2.4.5 Chasis 4RU con 80ooW de potencia de DC
El chasis cuenta con dos fuentes de alimentacion independientes de -48 V de CC para proporcionar
redundancia. Las fuentes de alimentacion y las entradas de suministro de energia se encuentran en la
parte trasera del chasis.

® ®

Power 1

Power 2

-48VDC Imax 20 A

)
=
DISCONNECT BOTH CONNECTORS

@ BEFORE DISMANTLING CHASSIS @

Figura 2.24 — Entrada de alimentacion para chasis 4RU con 8oo W de potencia de CC

2.2.4.6 Chasis 1RU Product models DC1100/1101, SC2100/101 and MC3100 /3101
El conector de entrada de alimentacion se encuentra en la parte posterior de la unidad.

Figura 2.25 Conector de alimentacion para el Chasis 1RU

00 g

22/04/2020 25 ‘Appeal“ TV



Los conectores de alimentacion estan localizados en la parte trasera de la unidad.

Figura 2.26 Conector de alimentacion para el Chasis 1RUmodelo XC5100, con modulo de alimentacion de CA

Los conectores de alimentacion estan localizados en la parte trasera de la unidad.

| 0Volt
| -48 volt
| Chassis Ground

Figura 2.27 Conector de alimentacion para el Chasis 1RUmodelo XC5100, con modulo de alimentacion de CD

Este producto no deberia desecharse junto con los residuos domésticos. De acuerdo a la
directiva WEEE, los proveedores de material eléctrico y electrénico deben garantizar que
estos productos son eliminados adecuadamente.

Appear TV es miembro de Elretur AS, empresa noruega de nivel nacional dedicada a la

recoleccion, reciclado y procesamiento de material eléctrico y electronico desechado

respetando el medio ambiente. De acuerdo con la normativa local puede devolver este
producto a:

Appear TV AS,
Lilleakerveien 2b,
0283 Oslo, Norway

Una vez recibido, procederemos con el reciclaje de forma gratuita.

De igual modo puede llevar el producto al punto de reciclado de equipos eléctricos y electronicos de su localidad.

Si ha adquirido este producto fuera de Noruega, puede ponerse en contacto con su distribuidor y solicitar
informacion sobre los puntos de recogida de residuos municipales para su correcto reciclado.



2.3 YcTaHoBKa 1 6e3onacHocTb (Russian Text)

2.3.1

YCTPOMCTBO NpeAHAa3HaYeHO NPea/IoXMTL ONepaTopaM HAZEXHOCTb U rTMBKOCTb. OHO COCTOUT M3 LIACCH, B
KOTOPOM MOXET BbITb YCTaHOB/IEHO HEKOTOPOE KOIMYECTBO MoAy/1el. s yA0BETBOPEHUSI KOHKPETHbBIX
TpeboBaHW K c1cTeME, LIACCK MOXKET BbITb CKOHGUIYPUPOBAHO AJ15 pa3MeLLeHUst GYHKLMOHAIbHBIX MOAYEN,
KOTOpbIE Jly4LLe BCEro NOAXOANT A/ AAHHOTO CLieHapws.

Mpoaykuma Appear TV MOXeT NOCTaBAATLCA B Pa3/IMyHbIX BapnaHTax waccn - 1IRU n 4RU. Mogenn
DC1000/1001, SC2000/2001, MC3000/3001 1 XC5000 npeacTaBastoT cobon 4RU waccy, B To Bpemsi Kak Mogenm
DC1100/1101, SC2100/2101, MC3100/31201 1 XC5100 - 1RU waccu.

4RU waccu

4RU waccn coctonT 13 B 06LLelt CI0XKHOCTM 18 C/I0TOB, KaX,0e 13 KOTOPbIX MOXET cozepxaThb
byHKUMOHabHbIE MOAYAN. CNOT HOMEP O NpesHa3HaueH A5 MOAy /st KOMMyTaTopa. CI0T HoMep 17 MOXeT
BMECTUTb KaK MOAY/IN BBOAA, 3aHMMAIOLL e HECHO/bHO C/I0TOB, TaK 1 BTOPO KOMMYTaLMOHHbIN MOAY/1b A5
KOHPUrypaLuin ¢ U3bbITo4HOCTbIO. OcTaBLUMecs 16 CI0TOB UAEHTUUHBI U MOTYT ObITb 3aHATbI /106bLIM 13
AOCTYMHBIX GYHKLMOHabHBIX MoAynei. 4RU Lwaccy, Bkatovas 06s3aTesIbHbI KOMMYTaLMOHHBIN MOAY /b,
610kM MUTaHWUSA C M3OLITOUYHOCTBIO W CIOTHI MOAYJ1eM, MOKA3aHO Ha pUCYHKe 2.1 1 2.2. CU/I0Bble MOAY/N 1
MOZAY./TN BEHTU/INTOPOB BCTABASIOTCS C ThI/IbHOM CTOPOHBI LWAccH (Puc. 2.3 nokasbiBaeT Mogesib XC5000).

Slot 0 Slot 6 Slot 12 Slot 17
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Puc. 2.28- 4RU waccu (DCi000/1001, SC2000/2001 and MC3000/3001) 8K/1t04A51 KOMMYMAUUOHHBIU MOOY b,
pasbembl NUMAHUS € U36bIMOYHOCMbIO U C10Mbi Modysell.




2.3.2

.,
Appear TV
XC5000

Puc. 2.30 - 4RU waccu (XC5000) 8ud czadu

4RU waccu ¢ pazbémamu cnepesam UMeeT NPUHYAUTE/IbHYHO BEHTUAALMIO, HAanpaB/ieHHYo ¢ GPOHTaIbHOM
CTOPOHbI , YTO MO3BOJISIET YCTAHOBUTb HECKOJIbKO LIACCH APYT HaZ ApYrom 6e3 A0NoSHUTEIbHOMO MecTa
Mexay HUMK. TeM He MeHee, 40CTaTOUHO MECTa A0/1XHO BbiTb 0becneyeHo cnepesm 1 C3aAW YCTPOUCTBA ANs
3¢ dekTnBHOM BeHTUAALMM. B iaccm ¢ pasbéMamu €331, MOTOK BO3AyXa OyeT HanpaB/ieH OT 3ajHel K
repesHel CTOpoHe LIaccu.

4RU waccy MoxeT BbITb yCTaHOBEH OAWH MK ABa 610ka NuTaHms (XC5000 Bcerga nocTaBaseTcs ¢ 4ByMs
6.10KaMu NUTaHUA). BAOKK NUTaHUA MOryT BbITb 3aMeHEHbI C 33 Hel CTOPOHbI yCTpoicTBa. LLlaccn, koTopoe
MOCTaBASIETCSA C OA4HWUM 6710KOM NUTaHMS, MOXeT BbITb 06HOBIEHO 3a cHeT NprobpeTeHUs A0NONHUTENbHOrO
6.10Ka NUTaHUA.

B C/ly4ae OTKasa o4Horo u3 6.10K0B NUTaHUA, Aperl‘/'I MoXeT obecneyunBaTb BCE LIACCH. PEKOMEHAYETCH ana
NOoAKNKOYEHUA KaXK40ro 13 610K0B NCMONb30BaTL pasainyHbie Lenn NnnTaHuA.

1RU waccu

Appear TV npeAocTaBaseT 2 pa3inyHbix wacc 1RU.MepBoe, ¢ oaHMM 200W 610KOM NUTaHUS NEPEMEHHOMO
ToKa goctynHo B Mogensax DC1100/1101, SC2100/101 1 MC3100 / 3101. BTopoe, 1RU waccm ¢ gByma 400W
6.10KaMW MUTaHUA NepeMeHHOr 0 ToKa Nam AByMs 500W 610KkaMu MMTaHS NOCTOSIHHOMO TOKa AOCTYMHO B
mogenm XCs100.




LLIaccy cocTomnT 13 9 C/I0TOB MJIKOC OZHO C/I0T ANSt MOAY/1t KOMMYTaTopa. MoAyam MoryT bbITb YCTaHOB/IEHD!
KaK ¢ pPOHTa/IbHOM TaK UM C TbIJIbHOM YacTU Waccu. Moy v, KOTopble YCTaHB/MBAIOTCS B NEPEAHIO0 YacTb He
NOAAEPXKMBAIOT FOPSYYHO 3aMeHyY 1 MOTyT 06C/Ty>KMBATBCS TO/IbKO MPON30AUTENIEM NN aBTOPU3MPOBAHHbBIM
cepBuc LieHTpoM. OAHAKO, MOAY/IM, YCTaHaB/IMBaEMbIE C 3aHEN CTOPOHbI, MOMyT BbITb 3aMeHEeHbI Ha
mecTe.Ob6s3aTeNbHbI MOAY./Ib KOMMYTaTOPa HAXOAWTCS B C/1I0TE O, PACMO/IOXKEHHOM B MepesHEM BEpXHEM
MpaBoM yry 3a nepeAHen Kpbilwkoi. COT 1 crepeam Nog Moy 1eM KOMMYTaTopa M C10Tbl 8 1 g HaxoaATCs
cnepeaw cnesa. CNoTbl CO 2 MO 7 PACMO/IOKEHBI HA TbI/IbHON CTOPOHE, Kak MOKAa3aHO Ha PUCYHKE 2.2.

B cnote 1 MoryT Haxoautbes Mogyb IP 10 nav moay b gewmndpatopa, nbo HY ogHoro moayns. Ciotel 81 g
MOXET NoAJepXMBaTh TO/IbKO MOAY/b AelumndpaTtopa. C0Tbl CO 2 MO 7 MOTYT COAEPXKaTb /tobble AOCTYMHbIe
MOZY/IN 1 WK 2 CN10Ta LUMPUHOMN.

Puc 2.4 nokasbiBaeT BUg cnepesm v c3agm 1RU waccy Bktoyas 06s3aTesibHbIN MOZy/1b KOMMYTaTopa, 610K
MUTaHWS U CIOTbI MOAY/IEN.
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Slot #9 p ; Mandatory Switch Module
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Puc. 2.31 - 1RU waccu ¢ 610Kom numaHus, modynem kommymamopa u doCmynHbImu ciomamu modyned; sud
cnepedu u c3adu.

1RU Lwaccv MeeT NPUHYAUTE/IbHYIO BEHTUASALMIO, HANpPaB/IeHHYIO OT JIEBOM CTOPOHbI K MPaBOM, 4TO
NO3BOJISIET YCTAHOBUTbL HECKO/IbKO LLIACCU APYT HaZ APYroM 6e3 J0MoNHUTENbHOr0 MECcTa MexXay HUMK. Tem He
MeHee, ,0CTaTO4YHO MeCTa A,0/KHO HbITb 0becrneyeHo C/ieBa U CNpaBa YCTPOWCTBaA A5 3pdeKTUBHOM
BEeHTUNAUUNN.

1RU waccm nocTaBAseTCs C O4HUM 6.10K0M NMUTaHWA, B CJ1y4ae NoJIOMKU Waccn A0/1KHO 6bITb oTnpas/ieHO
npovssBoaunTento.

Puc. 2.5 nokasbiBaeT Bug cnepeam v c3aam 1RU waccn mogenn XC5100, Br/ItOYas 06513aTesbHbIA MOAY /b
KOMMYTaTOpa, 610KM NUTAHUS U CI0TbI MOAY/IEN.
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Puc. 2.32 - 1RU waccu modenu XC5100 ¢ 080UHbIM 610KOM NUMAHUS, MOOYEM KOMMYMamopa u 00CmynHsimu
cnomamu modynel; 8ud cnepedu u c3adu.



XC5100 MMeET NPUHYAWTE/IbHYIO BEHTUASLLMIO, HanpaB/1eHHYI0 C GPOHTasIbHON CTOPOHbI, YTO NO3BOASET
YCTaHOBUTb HECKOJIbKO LWacCcu Apyr Haj Apyrom 6e3 AO0NOJIHNTE/IbHOIO MeCTa Mexay HUMU. TemHe MeHee,
AOCTaTOYHO MeCTa 0/KHO BbITb 0becneyeHo cnepeAn 1 C3agmM yCTPOUCTBa AN SIPHEKTUBHOMN BEHTUASALMM.

XC5100 MMeeT 6 BEHTUAATOPOB crepesun. CKOPOCTb BpaLLeHWs BEHTUSTOPA PErynpyeTcs TeMnepaTypou.
Ecnm BeHTUNATOp He paboTaeT, 0CTa/IbHble BEHTUATOPbI YBE/MYMBAIOT CKOPOCTb, YTOObLI KOMMEHCUPOBATL.
Becb Mogy /b OXNaXAEHUS, COAEPXALLUM BCe 6 BEHTUISTOPOB, MOXET NOAJIeXaTb ropsiyel 3ameHe. Ecaiv Bo
BPeMSs 3aMeHbl MOAY/1S OX/IaXAEHUS, TEMMNePaTypa Ha YCTAaHOB/IEHHbIX MOAY/ISX MPEBbILLIAET HEKOTOPYHO
KPUTUYECKYIO TEMMEPATYPY, WACCH BbIKIOUNUTCS, YTOGbI NPeA0TBPaTUTL NOBPEXAEHME YCTaHOBAEHHBIX
Moayien.

YCTPOMCTBO f0/1KHO ObITb MOAK/IOUYEHO K 3a3€MJIEHHON 3/1eKTPUYECKOn ceTu. YTobbl OTK/IIOUNTD
3/71EKTPONUTAHNS OT YCTPOWCTBA, CU/I0Bble Kabesin J0/KHBI BbITb GU3NUECKM ya1eHbl U3 BXOAHOIO pasbeMa
nUTaHUA.

Obs3aTenbHble WUHCTPYKL UM NO TEXHUKE 6e3onacHocTH

[ Lo |

1 Ob6opyaoBaHWe J0/1KHO ObITb YCTAaHOBIEHO KBAaIMULMPOBAHHBIM Y€/I0BEKOM

2 Jlns 06opy0BaHUs C 3a3eMIEHMEM, MOAK/IIOUMTE 3a3eMIEHNE Nepes, NMOAK/IOYEHNEM
kabens nuTaHms. HaobopoT, WHyp NUTaHUsA A0/KEH ObITb OTCOEANHEH Nepes
0TCOE/ eHEHMEM 3a3eMJIEHUS.

3 O6opy,a,osaHme AO0JDKHO 6bITb YCTAaHOB/1IEHO B MeCTe C OrpaHN4Y€eHHbIM 40CTYMNOM,
npuv 3TOM:

e [Jloctyn 6yAeT paspeléH TOAbKO AN KBAJUPULMPOBAHHOMO TEXHWUYECKOrO
nepcoHasia uan TeM, KTO 3HaeT HeobxoarMble Mepbl 6e30nacHoCTy.

e Jloctyn B roMmelyeHue, TrAe YyCTaHOB/MeHO obOoOpyAoOBaHWe,  AOJIKeH
OCYLLLeCTB/ATLCA C MOMOLLbIO MHCTPYMEHTOB, OblTb OrpaHuueH 3aMKOM Wju
APYrUM MOZOOHBIM YCTPOMCTBOM, TakXe MeCTO AO0/KHO KOHTPOJMPOBATLCS
YMOJHOMOYEHHBIM Ye/I0BEKOM.

4RU waccy noctaBasTbea mbo ¢ 100-240B 50/60 My, 6/10koM NUTaHNA NepeMeHHOro Toka Uam ¢ 610KoMu
MUTaHMA MOCTOSAHHOMO TOKa -48B NocToAHHOMO ToKa. Aok NMTaHMs 100-240B 5o/60 My paccumTaH Ha
Makcmmym 300 BT, 400 BT nam 8oo BT Baok nuTaHms -48B NnocTosiHHOro ToKa paccymTaH Ha MakCMMasibHble
400 BT. PucyHkm 2.6. 2.7, 2.8, 2.9, 2.10, 2.11 11 2.12 HMXe NOKa3bIBaET BXOZAbl MUTAHUS.

1RU waccm noctaBasietcs ¢ 6710KOM MUTaHUS MEPEMEHHOr0 ToKa 100-240B 50/60 I'y,. MakcumanbHas
MOLLHOCTb A1 NpoAykTa Mogenern DC1100/1101, SC2100/101 1 MC3100 / 3101 200 BT.

Mogenb waccn XC5100 1RU, nocTaBasieTcs € 0AHUM UK ABYMS 6710KaMu NUTaHUSA NepeMeHHOro ToKa 100-
240B, 47-63L, MOLLHOCTBIO 400BT, Takxke C OAHUM UK ABYMSA 6J10KaMM NMUTaHWS MOCTOSIHHOTO TOKa -48V,
MOLLHOCTb}O 500BT.

B waccu moxeT 6bITb YCTaHOB/IEHO ABa 6.10Ka NUTaHKA And I/I36bIT0LIHOLITVI, Ka)KAbIl‘;I M3 KOTOPbIX UMEET
He3aBMCUMbIe paB'béMbI NMUTaHUA.
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Appear TV

~100-240 VAC
4.1A 50-60Hz

Fuse: T5A H 250V
CAUTION: DOUBLE POLE/
NEUTRAL FUSING (E

@ Apparaten skall anslutas @
til jodat ndtuttag

Puc. 2.33 — Pa3wvémbl numarus 015 4RU waccu ¢ 300 u 400Bm 6a0kamu numaHus nepemeHHo20 moka

B waccm YCTaHOB/IEHO ABa 6.10Kka NUTaHKA Aana M36bITO‘-IHO‘-ITl/I, Ka)KAbIﬁ M3 KOTOPbIX UMEET HE3aBUCUMbIE
paB’béMbI NMUTaHUA.

© ©
Power 1
Power 2
= 100-120 240 VAC
104 50-60 Hz
& &

Puc. 2.34- Pa3bémbl nuTanusa aas 4RU waccy 80oBT 610KaMu NUTaHUS NepeMeHHOro Toka
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2.3.4.4 4RU waccum ¢ 400BT (-48Volt) 6710kOM NUTAHUA NOCTOSHHOMO TOKA
B waccun moxeT 6bITb YCTaHOB/IEHO ABa 6.10Kka NUTaHKA And VI36bITO‘-IHO‘-ITM, Ka)KAbIVI M3 KOTOPbIX UMeeT
He3aBUCMbIe paB’béMbI NMNTaHUA.

eo e B
Appear TV
DC1000

)
!
35- 75 VDC 10A
Fuse F 16A 250V

Power 2

ov
a8V .
2

Puc. 2.35 - [TepedHsas naHesb dsoliHozo 6:10ka numarus 48B s wiaccu DC1000

0 Volt
- 48 Volt

Chassis
Ground

Connector casing

(To be inserted into the |
D-Sub connector) -

Puc. 2.36 - KomnoHoska 48B pazvéma numaHus noCmosHHO20 moka
2.3.4.5 4RU waccm c 8ooBT (-48Volt) 610koM NUTaHUSA NOCTOSSHHOMO TOKA
B waccu yctaHoBeHo fBa 6/10ka NuTaHms No 48B (MOCTOSHHBIN TOK) 4151 U36bITOUHOUTH, KaXZ bl U3 KOTOPbIX

MMeeT He3aBUCHMble pa3'béMbI nMTaHusA. BAoku NUTaHWA 1 BXOAHble oTBepCTUa ANA Kabesiel C BUHTOBbIM
3a>KMMOM pPacno/ioXKeHbl Ha SBAHeﬁ naHe/n Wwaccu.

o ® )
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Power 1

Power 2

-48VDC Imax 20 A

£
=
DISCONNECT BOTH CONNECTORS

@ BEFORE DISMANTLING CHASSIS @

Puc. 2.37 - baiok numaHus 0ns 4RU waccu c 800Bm nocmosiHHo20 moka

2.3.4.6 1RU waccm mogenen DCa100/1101, SC2100/101 1 MC3100 /3101
Pa3bém nuTaHus pacrosIoxXeH C Tbl/IbHOM CTOPOHbI LLIACCU.

Puc. 2.38 Pazwém numaHus 1RU Haccu, modeneli DC1100/1101, SC2100/2101 u MC3100/3101

2.3.4.7 1RU waccn mogenn XC5100 ¢ 610KOM NUTaHMS NEPEeMEHHOro Toka
Pa3béMbl nnTaHua pacnosaoXeHbl C Tbl/IbHOW CTOPOHbI Waccu.

Puc. 2.39 Pazvém numarus 1RU Haccu, modenu XC5100 € UCMOYHUKOM NUMAHUS NepemMeHHO020 MoKa

2.3.4.8 1RU waccm mogenm XC5100 ¢ 610KOM MUTAHUA NOCTOAHHOMO TOKA

Pa3bémbl nuTaHua pacnonoxXeHbl C Tbl/IbHOM CTOPOHbI WaccK.

o0 g
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| 0 Volt
-48 volt
Chassis Ground

Puc. 2.40 Pasvém numanrus 1RU Haccu, modenu XC5100 € UCMOYHUKOM NUMAHUS NOCMOSIHHO20 MOKA

JlaHHbIN NPOAYKT He/lb3s1 BbibpackiBaTb BMECTE C OCTa/IbHbIMM ObITOBBIMM OTXOAAMM.
CornacHo gupektue WEEE 06 yTUAM3aL MM OTXOZ0B 3/1eKTPUYECKOT0 1 31EKTPOHHOTO
060pyA0BaHNs, KOMMNAHWK, KOTOPbIE 3aHMMAIOTCA NPOAAXKEN AaHHOro 060pyA0BaHMS,
AO/MKHBI 06ecneyunTb ero yTMAN3aL Mo B yCIOBUSX, He MPUYMHAIOLLMX YiLepb oKpyxatoLen
cpege.

Appear TV sBnsietcs uneHom Elretur AS — HopBeXCKOM KOMMaHUK, 3aHUMaIOLLLEeNCs Ha
TeppuUTOPUM CTpaHbl COOpoM 1 NepepaboTKOM NCMO/Ib30BAHHOIO 31EKTPUYECKOro 1
31eKTPOHHOr0 060PY40BaHMS, UCMO/IL3YS NPY 3TOM NPOLLECChI, He HaHOCsLMe yulepba
3Kkonorun. B cooTBeTCTBUM C MeCTHbIMM TpeboBaHUsIMK, Y Bac ecTb BO3MOXHOCTb BEPHYTb
NPOAYKT MO CieAytoLLemy ajgpecy:

Appear TV AS,
Lilleakerveien 2b,
0283 Oslo, Norway

Mbi 6ecnnaTHo nprmem oTpaboTaHHOe 0bopyAoBaHWe A1 ero gasbHenwwern nepepaboTku. Bbl Takxe moxeTe
€ero cAaTb B 6vanwmnii myHKT cOopa OTXOZA0B 3/1EKTPUYECKOrO U 3/IEKTPOHHOr0 060pyA0BaHMS.

Ecnm npoayKT 6b11 KynieH He Ha TeppuTopun Hopseruu, Bbl MoxeTe cBS3aTbCs € Balumm TOproBbIM
NOCPeAHNKOM, C Lie/Ibio NMoJyYeHUst MHGOpMaLLMK O NMyHKTax cbopa no nepepaboTke AaHHOMO NPOAYKTa.



Configuration, management and monitoring of you Appear TV unit has done via the management port on the
switch module. The switch module will contain the database for the full configuration of the unit. One switch
module (in some configuration two switch modules) must be installed in all 1 RU and all 4 RU chassis.

Please refer to product datasheets for module identification.

Appear TV strongly recommends that all management IP interfaces are located on a
secure internal network only accessible by authorised personnel.

The switch module is equipped with one electrical connector (RJ45) for management. Automatic sensing of
10/100/1000Mbit Ethernet connections is supported. For a 2000Mbit connection, the Ethernet cable must be a
category 6 cable.

The management port should be connected to your management network. Please refer to section o for
configuration.

The switch module with management and two data ports is equipped with three electrical connectors (RJ45) or
one electrical connector (RJ45) and two SFP connectors. Two RJ45 electrical connectors or two SFP connectors
are for data. The last RJ45 electrical connector is for management

Automatic sensing of 10/100/1000Mbit Ethernet connections is supported on all RJ45 ports. For a 2Gbps
connection, the Ethernet cable must be a category 6 cable.

The management port should be connected to your management network and the data port to you data
network carrying the video streaming content. Please refer to section o for configuration.

Each port have a unique IP address and both data ports can be used at the same time as wither 2 IP input ports
(seamless or standalone), 2 IP output ports (cloned or standalone) or 1 IP input and 1 IP output port.

In order to enable TS Insertion and Logo Insertion for the Encoder modules, a MicroSD card will need to be
installed in the MMI module. This will require physical removal of the MMI module from the unit.

Once the module has been removed, you will need to take the MicroSD card provided by Appear TV and insert
this into and ‘click’ this into the MicroSD holder as shown below:




In order to remove the MicroSD card, this can be pushed and then removed.

The MicroSD card must be pre-formatted with a FAT32 file system.

Please refer to product datasheets for module identification.

This applies to the following modules:

e  Standalone IP Input
e Dual IP module (Input mode)

The standalone IP input module is equipped with two electrical connectors (RJ45) and one SFP connector. One
RJ45 electrical connector and the SFP connector are for data. The second RJ45 electrical connector marked
“control” is not in use. It is not required to configure the IP address or connect the port to the IP network.

The Dual IP module is equipped with two electrical connectors (RJ45) and two SFP connector.

Automatic sensing of 10/100/2000Mbit Ethernet connections is supported. For a 2000Mbit connection, the
Ethernet cable must be a category 6 cable.

The IP address for both the electrical (RJ45) and the optical (SFP) connectors for data is the same. Consequently,
both connectors cannot be used simultaneously. These inputs are automatically activated by IP connection. The
first port activated (by establishing a link to the router) will be the active port. To activate the other port, remove
the cable from the active port.

Each ASlinput module has three independent ASlinputs. The ASI connector is a 75Q BNC connector. The
maximum input rate per connector is 212Mbit/s in burst mode.

The ASI module is equipped with an electrical connector (RJ45) marked “control” that is not in use. It is not
required to configure the IP address or connect the port to the IP network.

The DVBS-S/S2 supports both DVB-S (QPSK) and DVB-S2 (with DVB-S2 license). Each DVB-S/S2 input module
has 4 independent L-Band inputs. Each input is a 75Q F that can be connected either directly to an LNB, an L-
Band distribution amplifier, or switch. The maximum input level is -25dBm. The recommended input level is
between -30dBm and -40dBm.

One ASl output port is available for monitoring. Any of the four L-Band inputs can be copied to the ASI output
without affecting the services in use. The ASI connector is a 75Q BNC connector.

The DVBS-S/S2 supports both DVB-S (QPSK), DVB-S2 (with license) and DVBS2X input (with license). Each
DVB-S/S2 input module has 4 independent L-Band inputs. Each input is a 75Q F that can be connected either
directly to an LNB, an L-Band distribution amplifier, or switch. The maximum input level is -25dBm. The
recommended input level is between -30dBm and -40dBm.



Each COFDM input module has one 75Q F connector. The input is distributed to four tuners internally, so each
module can receive four independent frequencies. The maximum input level is -15dBm. The recommended input
level is between -30dBm and -50dBm. (An older version of this module exists with different input levels.)

One ASI output port is available for monitoring. Any of the four COFDM inputs can be copied to the ASI output
without affecting the services in use. The ASI connector is a 75 Q BNC connector.

Each DVB-T/T2 input module has one or four 75Q F connector. For the module having one input connector, the
input is distributed to four tuners internally, so each module can receive four independent frequencies. For the
module with 4 inputs, each input is directly connected to a tuner. The maximum input level is -10dBm (both
modules). The recommended input level is between -20dBm and -40dBm (optimal lever will depend on
modulation used).

Each QAM input module has one 75Q F connector. The input is distributed to four tuners internally, so each
module can receive four independent frequencies. The maximum input level is -15dBm. The recommended input
level is between -30dBm and -50dBm.

For variants with an ASI output port, this is available for monitoring. Any of the four QAM inputs can be copied to
the ASI output without affecting the services in use. The ASI connector is a 75Q BNC connector.

Each 8VSB input module has four independent 75Q F connectors.

One AS| output port is available for monitoring. Any of the four 8VSB inputs can be copied to the ASI output
without affecting the services in use. The ASI connector is a 750 BNC connector.

The 8VSB module is equipped with an electrical connector (RJ45) marked “control” that is not in use. It is not
required to configure the IP address or connect the port to the IP network.

Each QAM-B input module has four independent 75Q F connectors.

One AS| output port is available for monitoring. Any of the four QAM-B inputs can be copied to the ASI output
without affecting the services in use. The ASI connector is a 75Q BNC connector.

The 8VSB module is equipped with an electrical connector (RJ45) marked “control” that is not in use. It is not
required to configure the IP address or connect the port to the IP network.

Each ISDB-T input module has one 75Q F connector. The input is distributed to four tuners internally, so each
module can receive four independent frequencies. The maximum input level is -1odBm. The recommended input
level is between -30dBm and -5odBm.

The SDI Encoder module has 4 BNC inputs that vary in functionality depending on the mode. These functions are
as follows:

e SDEncoder—Port A, B, Cand D are in SDI mode and link to the 4 corresponding internal encoder ports



e HD Encoder—Port A and B are in HD-SDI mode and link to the 2 corresponding internal encoder ports

e HD + AES Encoder — Ports marked HDSDI A and AES A link to channel A internally while HDSDI B and
AES Blink to channel B

e Universal HVQ Encoder —In HD, port A is in HD-SDI mode, in SD, port A and B are in SDI mode

e Universal Dense Encoder- In 4 HD and 4 SD mode.

The Analog encoder module has 4 High Density BNC input ports which correspond to the internal ports. As well
as this, there is one HD DSUB 26 male connector for audio. The pin-out for this is as follows:

Pin # Function
1 ARight +
2 A Right -
3 B Right +
4 B Right -
5 GND
6 CRight +
7 C Right -
8 D Right +
9 D Right -
10 GND
11 GND
12 AES1+
13 AES 1-
14 GND
15 AES 2 +
16 AES 2 -
17 GND
18 GND
19 A Left+
20 A Left -
21 B Left +
22 B Left -
23 Cleft+
24 C Left -
25 D Left +
26 D Left -

The Audio Processor module in SDI Encoder mode had 4 BNC inputs. These ports each accept an SDI input which
can contain up to 8 embedded AES audio pairs.

The EPG Module is available as two different hardware options, EP-100 (ASIO based) and EP-110 (Bamboo
based). If required, this module can be connected to an IP network to facilitate EPG Schedule import and export
and if this is required, the following ports will need to be connected:

e  EP-loo: Control Port

e EP-110: Dataport A



This applies to the following modules:

e  Standalone IP Output
e Dual IP module (Output mode)

standalone IP output card is equipped with both an electrical connector (RJ45) and one optical (via the SFP
module) for data. The RJ45 connector marked “control” is not in use. It is not required to configure the IP address
or connect the port to the IP network.

The Dual IP module is equipped with two electrical connectors (RJ45) and two SFP connector.

Automatic sensing of 10/100/2000Mbit Ethernet connections is supported. For a 2000Mbit connection, the
Ethernet cable must be a category 6 cable.

The IP address for both the electrical (RJ45) and the optical (SFP) connectors for data is the same. Consequently,
both connectors cannot be used simultaneously. These inputs are automatically activated by IP connection. The

first port activated (by establishing a link to the router) will be the active port. To activate the other port, remove
the cable from the active port.

Each ASI output module has four independent ASI outputs. The ASI connector is a 75Q BNC connector. The
maximum output rate per connector is 212Mbit/s in burst mode.

Each QAM output module has two 75Q F connectors which carry up to sixteen frequencies.

Data from backplane

The QAM modulator consists of
A 4 four modulator chips, each

carrying up to 4 carriers. The
VoD 1 frequency is set only for the first
carrier of each modulator. The
remaining three carriers per
modulator follow regular spacing.
MOD 2
MOD 3
MOD 4 >_>

QAM Modulator board

Each COFDM output module has two 75Q F connectors which carry up to four frequencies.



The MPEG-2/4 SD/HD decoder enables decoding in either MPEG-2 SD/HD or MPEG-4 AVC SD/HD format. The
module has two outputs that can be either SDI or HD-SDI with embedded audio and VBI.

It is possible to configure the decoder’s channel B to route its audio outputs to channel A, resulting in channel A
(the first two output ports) having the video stream along with four different audio tracks. Channel B will then
have no output.

There are two steps involved to obtain this configuration:

On the module itself, set dip switch 6 to on.

In the GUI, set Input Source for both Output A and B to the same video stream.

To run HD content, a pair of HD/SDI approved BNC connector and cable is necessary.

The MPEG-2/4 SD/HD decoder enables decoding in either MPEG-2 SD/HD or MPEG-4 AVC SD/HD format. The
module has two composite BNC outputs for video and one HD DSUB 26 male connector for audio. The pin-out
for this is as follows:

Pin # Function
1 Al Right +
2 Al Right -
3 A2 Right +
4 AZ Right -
S GND

=] B1 Right +
7 Bl Right -
=] B2 Right +
9 B2 Right -
10 GND

11 GND

12 M AESS +
13 M AESS -
14 GND

15 B AES3 +
16 B AES3 -
17 GND

18 GND

19 Al Left +
20 Al Left -
21 A2 Left +
22 A2 Left -
23 Bl Left +
24 Bl Left -
25 B2 Left +
26 B2 Left -

The High Performance Dual Decoder Module will provide two PAL modulated and RF up-converted services with
excellent RF characteristics. The RF up-converted output for the two channels are combined internally and
presented on a single female F connector.

The module has a test output with both channels; the test output connector is a single female F connector and
the power level is -23dB from the main output.



The module covers the complete VHF/UHF band from 47MHz to 862MHz and NICAM or A2 stereo is provided as
an SW option. A module delivered as mono can later be upgraded to support NICAM or A2 stereo by purchasing
a SW license.

The RF output can be muted with an external unit by applying 5V to the mute connector. Channel A and Channel
B can be muted individually. The connector for Mute is a 2.5 mm headphone jack. For more information on this
functionality, contact Appear TV's Support Team.

The High Performance Dual Decoder with RF Modulation and Stereo sound is two slots wide.

The Quad Decoder solution consists of up to 1 or 2 individual decoder modules and a TV modulator. Each
decoder module decodes 4 MPEG-2/4 services and the TV modulator modulates up to 8 analog RF TV channels.

With the 4 channel solution (two slots wide, see figure below all the channels are fully agile and can be set to any
frequency in the UHF/VHF range. On the other hand, the 8 channel solution (three slots wide, see figure below)
has 2x2 channels paired with neighboring channels.

C) @ @ ©) ®

ouaD ™ auaD ™ cuAD
DECODER MODULATOR DECODER MODULATOR DECODER

In this configuration,

@ @i : . @ (OECE @sons each TV modulator
In this configuration, each output has four

TV modulator output has
channels, A1JrA2.’IB1."IBQ
ca t h Is, A/B and C/D.
WO channeils, an cA [ and Cv"Cy‘Du’Dz

AF Out

Refer to Section o for information on how to configure the decoder.

The FM radio module has built-in FM modulation and up-conversion to the FM band. Its FM up-converted output
is a female F connector.

Each module is one slot wide and can offer up to eight channels. The FM output can cover the complete band
from 87.5MHz to 108MHz. All eight channels are combined into a female 75 Q F connector.

The options to enable RDS or insert RDS information, as well as enable outside management are presented in
the GUI.

The RF output can be muted with an external system by applying 5V to the mute connector. Muting the input
mutes all channels available on the RF output connector.



The DVB-T/T2 output module has 4 5o Ohm BNC outputs, two for output A and two for output B. Both outputs
have a RF and Test port. The RF port will output the level configured in the system while the Test port will be 20
dB lower and can be used for monitoring.

There are three variations of the DVB-5/S2 output module:

e DVB-5/S2 L-Band Output — This module has two SMA RF outputs (50 Ohm), one for each of the output
channels A and B, and two monitor ports which are F-Type connectors (75 Ohm). The RF level of the
monitor ports is 20 dB below that configured in the GUI for the RF outputs.

The RF output can be muted with an external unit by applying 5V to the mute connector. Channel A and
Channel B can be muted individually. The connector for Mute is a 2.5 mm headphone jack. For more
information on this functionality, contact Appear TV's Support Team.

e DVB-S/S2 IF Output — This module has 4 F-Type connectors which are 75 Ohm outputs. For each port
there is a RF and Test port. The RF port corresponds to the output power level configured in the GUI,
while the Test is the same level -20dB.

e  DVB-5/52/S2x Output. The DVBS2x output two SMA RF outputs (50 Ohm) for L-Band output and IF
monitoring and two F-Type connectors (75 Ohm) for IF output and L-Band monitoring. In addition it
features the ability to support 10MHz reference output.

The RF output can be muted with an external unit by applying 5V to the mute connector. Channel A and
Channel B can be muted individually. The connector for Mute is a 2.5 mm headphone jack. For more
information on this functionality, contact Appear TV's Support Team.

Each ISDB-T cable output module has two 75Q F connectors which carry up to eight frequencies (four per
connector)

The Clock Reference module is used to generate a synchronized PPS and 10 MHz reference signal to be used by
the MMI module for various applications. The clock source can be a signal from a GPS antenna or an external PPS

signal.

o The module can power an active GPS antenna with 3.3V or 5.0V. The default output voltage is 3.3V, but
esauws | thisis selectable with the jumper close to the antenna input cable

GPSRFIn

The ports are labelled on the module and have the option for:

1ppsin

| . GPS Input signal (SMA)
. 1 PPS Input (BNC)

° 10 MHz Output (BNC)

1 PPS Output (BNC)



The configurations of the ports are as follows:

CONTROL DATAA DATA B

[TTTTTTTT] [TTTTTTTTT [TITTTTTIT
;

e  Connector 1 (HD-BNC): 10Mhz or Genlock input (selectable on Admin->Clock Reference page)

e  Connector 2 (SMA): PPS Input (by default) or PPS Output (if GPS input is used). This can be selected on
the Admin->Clock Reference page)

e  Connector 3 (SMA): used for GPS Input



This chapter describes how to conduct initial configuration of the unit, such as setting its IP address, changing the
GUI's password, setting the unit’s time as well as handling licenses for the modules in the unit.

All modules in the unit are controlled via the web interface provided with it. The unit Man Machine Interface
(MMI) software runs on the switch module via the connector marked as “Control”

Default MMI IP address is 192.168.1.100. To change the network settings of the device please follow the steps
described below.

Connect a PC directly to the device (the Ethernet port marked “Control” on the switch module) with an Ethernet
cable.

Set the IP address of the Ethernet adapter of the PC to a fixed address in the same segment (e.g. 192.168.1.99).
Refer to the operating system’s manual for details on setting the IP address on the PC.

Start an internet web-browser and type 192.168.1.100 in the address field. This application was developed and
tested to work properly in the following browsers:

e Mozilla Firefox 11.xx and above

e Microsoft Internet Explorer 11 and above
e Opera g.xxand above

e Google Chrome

Browsers that are not in this list have not been tested for compatibility.

Ensure that caching is disabled in the web browser.

o=

If you have previously connected to a unit with the same IP address, the ARP table on your
computer might be inaccurate. To delete the old ARP entry, type arp-d 192.168.1.100in a
command prompt.

The following screen will appear though the exact configuration of the unit will vary.
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& FM Radio

& Redundancy
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[ Import/Expart
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The screen area is divided into several sub-areas: a Navigation Pane on the left, a main display page on the right
and footer at the bottom of the page. The Navigation Pane is used to access various nodes, while the footer
displays alarms. Please note that the alarm area can be expanded by clicking on the arrow in the right bottom
corner.

The button highlighted in the above figure toggles between the auto-hiding and always visible Navigation Pane
modes. In auto-hide mode, the Navigation Pane frees up the space for the main pane. This is useful not only for
devices with smaller screens such as netbooks but also for viewing large tables of data on the main pane.

By default, this feature is disabled, and the Navigation Pane is always visible.

Click on the Admin node in the Navigation Pane and the window in the figure below will be displayed. This
window shows all installed modules with their respective network settings; the MMI module is in slot o or slot 17
(marked as mmiin Type).

%
Appear TV Admin
i status Slot Type Interface P cw Mask 1Pv6 Prefix IPv6 GW
@) Inputs 10.10.30.66 10.10.30.1 255.255.255.0  Not Configured Mot Configured Mot Configured
) 0 ipswitch/mmi  default interface:(control port)  10.10.29.70 10.10.29.1 255.255.255.0  Not Configured  Not Configured  Not Configured
& outputs 10.10.29.70 10.10.28.1 255.255.255.0  Not Configured Mot Configured  Not Configured
& Coders S dip- A S 10.10.31.71 10.10.31.1 255.255.255.0  Not Configured Mot Cenfigured  Not Configured
[l AL 10.10.32.71 10.10.32.1 255.255.255.0  Not Configured  Not Configured  Not Configured
& Redundancy
. dip-done-out _ datapart 10.10.29.72 10.10.29.1 255.255.255.0  Not Configured  Not Configured  Not Configured

A Admin Not Configured  Not Configured  Not Configured  Not Configured  Not Configured  Not Configured
[ Import/Export

® License

/A~ Maintenance

©@ about

Select the switch module hosting the MMI and a module configuration similar to the one below will be displayed.
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Appear TV Properties for ipswitch(0)
trol P [=
B Gt Default Interface Control Port
& Inputs Control Port
L4 Outputs 1P Address 10.10.30.66
& Coders Gateway Address 10.10.30.1
N Reddncancy Subnet Mask 255.255.255.0
7~ Admin
DNS Server Mot Configured
%8 Import/Export
Auto 1Pv6 Address N/A

#® License
Manual IPv6 Address
/A Maintenance

© About Data Port A
1P Address 10.10.29.70
Gateway Address 10.10.29.1
Subnet Mask 255.255.255.0
Auto negotiation v
Link speed Max [+
Current Link Speed 1000
Enable ICMP
Auto 1Pv6 Address N/A

Manual IPv6 Address

VLANs edit

Data Port B 7| Enabled
1P Address 10.10.29.70
Gateway Address 10.10.29.1
Subnet Mask 255.255.255.0
Auto negotiation v

Link speed Max -
Current Link Speed 1000

Enable ICMP

Auto IPv6 Address N/A

Manual IPv6 Address

VLANs edit

In the Admin Properties view, it is possible to configure the Default Interface, Control Port, and Data Port.
Control ports on all input, output and processing except scrambling, bulk descrambling and EPG modules do not
need to be configured.

Default Interface This parameter allows you to select the Management Port to be used for
managing the Web GUI.

For Switch modules with IP interfaces, the Management Port can be the
Control Port, Data Port, or a VLAN (previously added).

Control Port

IP Address IP address used solely for management. It cannot be used for multicast
reception as it is not for data input.

Gateway Address Gateway address of the network used for management

Subnet Mask Subnet mask

DNS Server Specify DNS Server for Control port applications (ie NTP)
Data Port

IP Address IP address used for multicast reception

Gateway Address Gateway address of the network used to access external resources



Subnet Mask Subnet mask

Auto Negotiation Enabled or disabled
Link Speed Choose from:

e Max

e 100

e 1000

Current Link Speed Current detected link speed of the Ethernet interface

Enable ICMP By default all ports on the Dataport are closed (ie firewall). Enabling this option
enables the port for ‘ping’ to be open. See further details in 4.1.4.

VLANSs The IP Input and IP Output ports can support up to 25 Virtual LANs (VLANSs)
depending on the module type and they can be defined in the Admin Properties
view. The VLANs may then be associated with IP input streams when configuring
input multicasts. To add and remove VLANS, click edit. The dialog below will be

displayed:
1D Name IP GW SN IPv6 Prefix GW
400 vlanitest | 3.3.3.3 3.3.3.100 255.0.0.0 @
500 vlan2test |5.5.5.5 5.5.5.100 255.0.0.0 @
500 vlan3test | 6.6.6.6 6.6.6.100 255.0.0.0 2
=%
Apply Cancel

Click ¥ toadd VLAN tags and & toremove them.

If an active VLAN is removed, the associated IP inputs are reset so that they will not be

part of that particular VLAN group.

Save the settings and connect the unit to your local network. Reconnect to the Web GUI using the MMI address.

available to be configured:

o =x

Switch: 192.168.0.xxx

Switch w/ IP: 192.168.0.xxx and 192.168.2.xxx

Please note that the following addresses ranges are reserved for internal use and not

IPv6 support is available for management and data ports of the Switch module, both Control and IP versions. The

following options are supported:

e  Support for simultaneous IPv4 and IPv6 addresses, both for management and data ports.

e Management (GUI/SNMP) using IPv6 address
e [P inputs using IPv6 addresses
e |IPoutput using IPv6 addresses



IPv6 addresses are supported in the GUI where IP addresses are set on interfaces, eg Control and Data ports, PSI
Syncornisation and Twin MMl settings.

Properties for ipswitch(0)

Default Interface Control Port [T

Control Port

IF Address 10.10.9.144

Gateway Address 10.10.9.129

Subnet Mask 255.255.255.128

Auto IPv6 Address fdfe:dead:beef:1092:213:b4ff:fed40:3

Manual IPv& Address

Data Port A

IP Address 10.10.9.145

Gateway Address 10.10.9.129

Subnet Mask 255.255.255.128

Link speed Auto =l
Current Link Speed 1000

Auto IPvE Address fdfe:dead:beef:1092:213:baff:fed0:5

Manual IPv6 Address

VLANS edit

Data Port B +| Enabled

IF Address 10.10.9.145

Gateway Address 10.10.9.12%

Subnet Mask 255.255.255.128

Link speed Auto =]
Current Link Speed 1000

Auto IPvE Address fdfe:dead:beef:1092:213:b4ff:fed0:4

Manual 1Pvé Address

Default interface Default interface for Management interface. This can be selected between
control and dataports, as well as any configured VLANS.

Auto IPv6 Address Allinterfaces will automatically get an IPv6 address which is generated based
on router advertisements. The address will have a correct prefix, and be

unique on the connected network.

Manvual IPv6 Address When enabling Manual IPv6 Address, the port can be configured with a
manual IPvé Address. Prefix length and Gateway address is also set.

IPv6 NTP server The unit can connect to an IPv6 NTP server by inserting a valid IPv6 address in
the “NTP server” field.

Internal Redundancy The twin MMI card can use an IPv4 or IPv6 address.

PSI Synchronization The PSI Synchronization units can use an IPv or IPv6 address



In the Admin section of the MMI card, it is now possible to set the default interface for the Management
interface. This includes the GUI, Maintenance Center and SOAP operations.

This will allow you to configure the IP dataports on the switch card, or a configured VLAN for the default
management interface.

After configuring VLANSs we can see it in the drop down list in the control port refer below figure.

o
- * ' S = =
AJ Jpear TV Properties for ipswitch(0)
- h Status Default Interface i Control Port Lv_]
» @) Inputs Control Port Data Port A
2 Data Port A VLAN: VLAN1
= Conditional Access IP Address Data Port B
* ® Decoders Gateway Address 10.10.30.1
Iy Subnet Mask 255.255.255.0
2 Admin
Auto IPv6 Address N/A
[ Import/Export
Manual IPv6 Address =
® License ©
o About Data Port A
IP Address 10.10.32.10
Gateway Address 10.10.32.1
Subnet Mask 255.255.255.0
Link speed Auto ZI
Current Link Speed 1000
Auto IPv6 Address fdfe:dead:beef:32:213:b4ff:fe00:da7b
Manual IPv6 Address
VLANS edit
Data Port B
IP Address 10.10.32.11

Each IP Dataport is by default configured with IP Firewall features. This has the following configuration in terms
of ports:

e Secure (Default)

ARP open by default

ICMP (ping) - by default closed, but able to be opened

IGMP -enabled on the IP input card

OSPF - enabled for output ports when OSPF is selected for Output Redundancy
PIM - enabled for output ports when the PIM is enabled for Output Redundancy
UDP Filter —Any UDP traffic that is not a configured multicast is blocked

O O O 0O O O

e Public (Enabled when data-port is set as MMI port in the Admin Page)
o All protocols open

For the Control port interface, it is possible to configure a main/backup DNS server. This is not required for
general operation of the unit.



Properties for ipswitch(0)

Default Interface Control Port v
Control Port

IP Address 10.10.30.55

Gateway Address 10.10.30.1

Subnet Mask 255.255.255.0

DNS v 10.10.0.25

Backup DNS 10.10.180.16

Auto IPv6 Address N/A

Manual IPv6 Address

Data Port A ¥ Enabled

1P Address 10.10.32.110

Gateway Address 10.10.32.1

Subnet Mask 255.255.255.0

Auto negotiation v

Link speed Max v
Current Link Speed 1000

Enable ICMP

Auto IPv6 Address N/A

Manual IPv6 Address

VLANs edit

To enter DNS addresses, enable the checkbox and enter at minimum a main DNS IP address. The backup DNS is
not required, but can be entered if required.

If there is no contact with either of the configured DNS IP addresses an alarm will be raised.

The unit internal time may be configured manually, or it may be configured with a Network Time Protocol
(NTP) server to set and update the system’s date and time.

Open the Admin view in the Navigation Pane and select the module hosting the Man Machine Interface (MMI).

To configure the NTP Server settings, enter the following data below:

IP Address IP address of the NTP server

Local Timezone Your local timezone

To set the internal time manually, simply click on Edit time & date to produce the dialog below.



Time and Date settings

Unit time: 14 39 2011 | July W

Sun Mon Tue Wed Thu Fri Sat
1 2

g 4 5 H 7 8 a
10 11 1z 13 14 15 16
17 is 19 20 21 22 23
24 25 26 27 28 29 30

31

Apply 1 Close

Set the date and time accordingly.

Once the internal time has been configured, it will be displayed in the Current Time field, under the Time and
Date section.

The Time Zone can also be selected on the Admin page for automatic updates of daylight savings for the system
time.

If you required the Time Zone file for a given region, please contact support@appeartv.com. This file can be
installed from the Maintenance Center, by selecting and uploading to the MM slot.

Time And Date Port
Current 2013-12-03 16:48

System time source NTF E|

NTP server 125.240.12.4
Edit manually Edit time&date...

Local Timezone Cslo E|
Mariehamn
Login management Minsk
Monaco
Password Protection Moscow
Micosia
Paris
Podgorica
Properties Prague
. Riga
Optional Languages Rome

Password

Samara
San_Marino
Sarajevo
Simferopol
Skopje
Sofia
Stockholm
Tallinn
Tirane -

m

For enhanced security the Web interface supports password protected access. This feature is disabled by default
but may be enabled easily from the GUI.

To authenticate GUI access, in the MMI Admin view, click Change under the Password Protection entry in
Login Management. Check the appropriate checkbox and click Apply. Reboot the MMI module for this change
to take effect.


mailto:support@appeartv.com

Login management

Password Protection Change... |
Web Password Change... |
Chassis Password Change... |

Configure password protection

¥ Authenticate GUI access
Exclude status frem authentication
L_lauthenticate SOAP access

I Apply ” Cancel |

The Exclude status from authentication option is provided in cases where only certain parts of the GUI need to be
protected. If this checkbox is checked, only the Service View, Hardware View and Active Alarm View will be
excluded from authentication. All other pages, including Alarm History will require authentication to be
viewed.

The ‘Authenticate SOAP access’ will enable authentication on the SOAP APl access. This will be valid for both

HTTP and HTTPS mode. This uses the same web GUI password for authentication. For more details on the
authentication API, please contact Appear TV.

The secure login supports one pre-defined user account —the admin user. The password protects the web GUI
only, i.e., the SOAP interface is not password protected.

User admin

Default password admin

To change the password click Change. The following dialog will appear:

Set new web admin password

User: admin

Mew password:

Retype:

I Set H Close ]

Type in the new password and click Set. Finally, click Close to exit the dialog. Reboot the MMI module for the
new password to take effect.

This option allows you to change the password for the ‘asio’ user on the SSH/CLI interface. This option is only
available for units running in HTTPS mode.

For details on the default password, please contact Appear TV.



It is possible to specify one or two default languages which will always be available when configuring decoder
modules. Since the drop-down list of available languages only includes languages currently present in the
transport stream, this enables the operator to select languages expected to be present in the transport stream at
a later point in time.

Open the Admin view in the Navigation Pane and select the module hosting the MMI.

Properties

Optional Languages:

Enter up to two additional languages for the Optional Languages field. Language codes should be separated by a
comma, e.g., nor,dan.

Language codes are defined in the ISO 639 specification.

It is possible to enable HTTPS in the Mintenance Center. On the MMl select 'Setup' and in the dropdown select
'Setup Features'. Under 'Web Protocol' specify HTTPS. After clicking 'Apply' the message "Webserver has been
restarted" should be displayed and unit will be accessible with https ://(ip address) of the chassis.

Maintenance Center

Slot  Type SW Ver Serial SW Package
0 ipswitch (MMI) 3.26.154 113500099 mmi

Setup Features -

Redundancy mode Internal ¥
Virtual split Disabled ¥
Web Protocol HTTPS v

Apply Cancel



Please refer to the Terrestrial Solution Configuration Guide for more information on this module and its

configuration.

Licenses for modules in the unit are hosted by individual cards. Hence, the available features will not be
determined before the cards are registered or logged into the MMI board. The table below lists all available

licenses:

Module License Description

adm hd-decoding Enables decoding in HD.
Dolby Digital Plus Enables decoding of Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3)
osdm Enables the On Screen Display option for the decoded output.
stereo Enables the A2/NICAM output and sound options for RF output modules.

audiolevel number-of-audio-pids Enables the number of audio PIDs with audio leveling.

bulkdscr number-of-descrambled- | Enables the number of services for bulk descrambling.

services

verimatrix

Enables communication with the Verimatrix CA system

latens

Enables commnunication with Latens system

descrambler-
ci-gen

number-of-descrambled-
services-cam-a

Enables the number of maximum possible descrambled service on CAM-A

number-of-descrambled-
services-cam-b

Enables the number of maximum possible descrambled service on CAM-B

cofdmout- modulation-cofdm Enables COFDM modulation for the output.
cable
num-ts Enables the number of maximum possible output multiplexes.
dvbs2 dvbs2 Enables the DVB-S2 demodulation options
dvbs2-input-multistream | Enables Multistream reception option for the DVB-S2 module
number-of-t2plp- Enables the de-encapsulation of a total of 64 PLPs from up to 64 T2MI input streams per
extractions input card
epg epg Enables EPG.
asiout mip-inserter Enables MIP on the AS| output port.
dip-cloned-out | mip-inserter Enables MIP on the dip-cloned output card.

asi-in

number-of-t2plp-

Enables the de-encapsulation of a total of 64 PLPs from up to 64 T2MI input streams per




Module License Description
extractions input card

switch/ipin ipin-pro-mpeg-fec Enables the reception of IP FEC streams on supported hardware
seamless-ip-in Enables IP input seamless switching
ts-insertion Enables TS insertion option

dip-in number-of-t2plp- Enables the de-encapsulation of a total of 64 PLPs from up to 64 T2Ml input streams per

(dip-tami- extractions input card

decap)

switch/ipout ip-out-mpts MPTS refers to Multiple Program Transport Stream. Without the ip-out-mpts license,

only SPTS (Single Program Transport Stream) is available.

ip-pro-mpeg-fec Enables IP Forward Error Correction (FEC) option supported hardware
output-redundancy Enables output redundancy for the module.
data-mapping Enables support for transparently mapped EDI/data streams
pmt-switcher Enables pmt switching feature on output card

gamout-a modulation-gam Enables QAM modulation for the output.
num-ts Enables the number of maximum possible output multiplexes.

dab modulation-dab Enables DAB modulation for the output.
num-ts Enables the number of maximum possible output multiplexes.

dvb-t2 dvbt2-input Enables the DVB-T2 demodulation options.

srt srt-input Enables srtSRT input

srt Srt- output Enables srtSRT output options.

isdbtout-cable

modulation-cofdm

Enables COFDM modulation for the output.

num-ts Enables the number of maximum possible output multiplexes.
dvbs-if modulation-dvbs2 Enables DVB-S2 modulation for the output.
dvbs-lband
num-ts Enables the number of maximum possible output multiplexes.
precorrection Enables precorrection on output stream
dvbs2x-in dvbs2 Enables the DVB-S2 demodulation options
dvbs2-input-multistream Enables Multistream reception option for the DVB-S2 module
dvbs2x-input Enables the DVB-S2X input
dvbs2-input-blindscan Enables blindscan option
number-of-t2plp- Enables the de-encapsulation of a total of 64 PLPs from up to 64 T2MI input streams per
extractions input card
dvbs2x-out carrier-id Enables Carrier ID option




Module

License

Description

modulation-dvbs2

Enables DVB-52 modulation for the output.

modulation-dvbs2x-bc

Enables S2X MODCODS up to and including 64-APSK ,all roll-offs and normal FEC size

modulation-dvbs2x-pro

Enables S2XMODCODS up to and including 64-APSKall roll-offs and short FEC size

num-ts

Enables the number of maximum possible output multiplexes.

precorrection

Enables precorrection on output stream

s2x-10mhz-ref

Enables embedded 10MHz output option

encoder number-of-hd-encoders Enables the number of HD services to be encoded.
number-of-sd-encoders Enables the number of SD services to be encoded.
number-of-statmux- Number of channels with Statistical multiplexing enabled
channels

transcoder number-of-hd-encoders Enables the number of HD services to be transcoded.

number-of-sd-encoders

Enables the number of SD services to be transcoded.

number-of-statmux-
channels

Number of channels with Statistical multiplexing enabled

transcoder-ms

Dolby Digital Plus
Professional Decoder

Enables decoding of Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3)

transcoder-bc

num-cfg-blocks

Number of blocks available for transcoder-bc

mpegz2 Enables mpeg2 transcoding
h264 Enables H264 transcoding
dense-sd Enables 4xSD per half mode (16-SD) services to be transcoded

Dolby Digital Plus
Professional Decoder

Enables decoding of Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) inputs

universal- video-mode-ms Enables Encoder to be in multiscreen mode.
encoder-ms

universal- video-mode-bc-hvg Enables Encoder to be in high video quality mode
encoder-bc

universal- video-mode-bc-hvg Enables Encoderto be in high video quality mode
encoder-bc-

hvq number-of-hd-encoders Enables the number of HD services to be encoding.

number-of-sd-encoders

Enables the number of SD services to be encoding.

number-of-statmux-
channels

Number of channels with Statistical multiplexing enabled

number-of-mpegz1-and-
aac-stereo-encoders

Enables the number of MPEG1L 2 or AAC Audio stereo encodings

Dolby Digital Plus
Professional Encoder

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Encoding for a number
of stereo pairs.




Module

License

Description

(#stereo pairs)

Please note, Dolby 5.1 requires 3 stereo pairs, Dolby 7.1 requires 4 stereo pairs

number-of-auto-
loudness-adjustment-
instances

Enables Automatic Loudness adjustments feature on audio

Supports up to 24 stereosiin total

subt-transcode

Enables conversion of EBU teletext to DVB teletext

subt-import-encode

Enables Import subtitles license (PTS restamp)

universal-
transcoder-bc

video-mode-bc

Enables Transcoder to be in broadcast mode

mpeg2 Enables mpeg2 transcoding
h264 Enables H264 transcoding
dense-sd Enables 4xSD per half mode (16-SD) services to be transcoded

subt-transcode

Enables conversion of EBU teletext to DVB teletext

number-of-statmux-
channels

Number of channels with Statistical multiplexing enabled

number-of-mpegz1-and-
aac-stereo-encoders

Enables the number of MPEG1L 2 or AAC Audio stereo encodings

Dolby Digital Plus
Professional Encoder
(#stereo pairs)

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Encoding for a number
of stereo pairs.

Please note, encoding 5.1 requires 3 stereo pairs, 7.1 requires 4 stereo pairs.

Dolby Digital Plus
Professional Decoder
(#stereo pairs)

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Decoding for a number
of stereo pairs.

Please note, decoding discrete 5.1 requires 3 stereo pairs, discrete 7.1 requires 4 stereo
pairs. Only 1 stereo pair needed if only a 2.0 downmix of the multi-channel input is
desired.

number-of-auto-
loudness-adjustment-
instances

Enables Automatic Loudness adjustments feature on audio

Supports up to 24 stereosin total

universal-
transcoder-bc-
hvg

video-mode-bc-hvq

Enables Transcoder to be in high video quality mode

decode-10bit-422

Enables AVC High1o,High 422 and 8bit 4,22 Decode per module

number-of-hd-encoders

Enables the number of HD services to be encoded

number-of-sd-encoders

Enables the number of SD services to be encoded

subt-transcode

Enables conversion of EBU teletext to DVB teletext

number-of-statmux-
channels

Number of channels with Statistical multiplexing enabled

number-of-mpegz1-and-
aac-stereo-encoders

Enables the MPEG1L2 or AAC Encoding for a number of stereo pairs.

Please note, encoding 5.1 requires 3 stereo pairs.

Dolby Digital Plus
Professional Encoder
(#stereo pairs)

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Encoding for a number
of stereo pairs.

Please note, encoding 5.1 requires 3 stereo pairs, 7.1 requires 4 stereo pairs.




Module

License

Description

Dolby Digital Plus
Professional Decoder
(#stereo pairs)

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Decoding for a number
of stereo pairs.

Please note, decoding discrete 5.1 requires 3 stereo pairs, discrete 7.1 requires 4 stereo
pairs. Only 1 stereo pair needed if only a 2.0 downmix of the multi-channel input is
desired.

Dolby E Decoder (#stereo
pairs)

Enables the Dolby E Decoding for a number of stereo pairs.

Please note, decoding discrete 5.1 requires 3 stereo pairs, discrete 7.1 requires 4 stereo
pairs. Only 1 stereo pair needed if only a 2.0 downmix of the multi-channel input is
desired.

number-of-auto-
loudness-adjustment-
instances

Enables Automatic Loudness adjustments feature on audio

Supports up to 24 stereosin total

universal-
transcoder-ms

video-mode-ms

Enables Transcoder to be in multiscreen mode

number-of-mpegzi-and-
aac-stereo-encoders

Enables the MPEGzL2 or AAC Encoding for a number of stereo pairs.

Dolby Digital Plus
Professional Decoder

Enables the Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) Decoding for a number
of stereo pairs.

audio- number-of-mp3-stereo- Enables the MPEG1L3 Encoding for a number of stereo pairs.
encoderftrans encoders
coder
number-of-mpegz1-and- Enables the MPEG1L2 or AAC Encoding for a number of stereo pairs.
aac-stereo-encoders
number-of-auto- Enables Automatic Loudness adjustments feature on audio
loudness-adjustment- < ) |
instances upports up to 32 stereos in tota
scrambler number-of-scrambled- Enables the number of services to be scrambled and the corresponding encryption
services algorithm.
aes-cbc-irdeto Vendor specific scrambling license.
pvr-pes-clear Enables PVR PES Clear mode for the scrambler and ensures that the pes headers are
not scrambled.
rai-pvr-mode Enabled Conax PVR Assist (RAl) mode
tvmod modulation-analog Enables PAL or Secam modulation for the output.
num-channels Enables 4 or 8 channels to be output.
cabletv-in dvbc-input Enables 16 channels to be input
J83b-input Enables j83b standard

If a licensed feature is used without the correct license installed, the system will produce a License Violation
warning. Use the License node to find which licenses are acquired and available.

Use the License node to order a license file. Flag the required licenses using the check boxes. The Order License
button will produce a license order file which should be sent to the vendor. A matching license file will then be

returned.




ety
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Appear TV Licenses

Ml status Slot Type serial Licenses Installed value

&) Inputs 0 switch 111700008 =

ip-out-mpts

P 2 ipout 104106032

© outputs output-redundancy

(%) Conditional Access Git0 0O

3 ipin 032300122 ipin-pro-mpeg-fec ]

& Decoders

e 4 ddm 61760144

e 5 corombler [ number-of-scrambled-services 250

243 Admin passage @]

) Import/Export [ apsk 62600137 =

7 License

@ about

A valid license file may contain licenses for one or several cards. This means that one license file may be used for
several units. The installation process will scan the file and if a matching serial number is found the license will be
installed on the respective card within the unit. The license file is signed; if edited, it will be invalid.

Usually, the license file will be sent in a ZIP file and can be loaded directly to the GUI.

Once a license file is available from a machine with access to the web GUI, select the file and click Install License.
If no warnings are displayed, the additional privileges should now be available.

When required, a time limited demo license can be provided in order to evaluate licensed features. The
procedure to load a demo license is the same as a purchased license.

Once installed, the GUI will notify the user by creating an alarm about the presence of the demo license and what
date it expires. When the demo license expires, then the card will be rebooted at 4 AM UTC time. After the card
has rebooted, the demo license is no longer present on the card.

%
Appear TV Licenses
i.i Status Slot Type Serial Licenses Installed value
@) Inputs 0 ipwitch 120800931 ipin-pro-mpeg-fec |
(& Conditional Access 1 adm 102100005 hd-decoding
- osdm
& pecoders e
& Redundancy 2 tvmod 105000083 modulation-analog
num-channels 8
# Admin 3 i 102100009 hd-decoding
osdm
) Import/Export osem.
¥ License a 2dm ., hd-decoding
S osdm
& About =n
5 tvmod 105000081 modulation-analog
num-channels 8
5 adm 121201127 il idlecoding
osdm
stereo
7 adm 122301371 hd-decoding
osdm
No file selected. Install License Export Licenses

es August 14 201.




This chapter describes the Inputs node in the GUI and how to analyze the available inputs.

The unit can be configured to host a number of different input modules. Open the Inputs node from the
Navigation Pane to view all available input modules

g

.
Appear TV Inputs
i status slot Module Type Services Input Rate Eff. Rate CC Errors Seq Errors BP Rate
& Inputs [ ipswitch 15 110.619 1831 1 207.811
S po:a) 1 dvbs2 63 190.431 173 [ 39.945
% DVB-S/52(1) 3 dvbs2 33 196.075 393 [ 5.811
) A oo 59.511 ~ 0 - e
%) DVB-5/52(3) H v dip-seam-in 6 FE 56.857 143 H 0 72.857
@) IP(5:A+B) 8 dvbs2 8 33.791 25 o 7.319
&) DVB-5/52(8) 10 dvbs2x-in 0 0.000 0 0 0.003
%) DVB-5/52(10) 15 ipin 14 152.058 629020 o 164.432
S ps) 16 ipin 0 0.000 o o 0.003
%) IP(16)
= Counters |ast cleared Wed Dec 23 10:51:15 2015
4% Manual PSI Reset Counters

The following information is available in the Inputs node:

Slot Slot position in the chassis

Type Type of input module

Services Number of services present in the transport stream

Input Rate Seamless IP Input only. Total input rate per port

Eff.Rate Effective bandwidth of the incoming transport stream

CCErrors Number of Continuity Counter (CC) errors detected on all input ports since last reset; CC

errors indicate that one or more packets are lost.

Seq Errors Number of Transport Stream errors detected on all input ports. Errors indicate problems
with the incoming TS structure of the streams

BP Rate Rate of active services transmitted to the backplane

Each input module available in the unit has some common analysis features; they all support manual definition of
input PSI. The coming sections will describe these common features followed by details on how each input
module can be configured.

For each input module, the unit provides detailed MPEG/DVB/ATSC transport stream analysis for all available
input streams. The following information is provided by the input analysis engine:

e  Port specific status

e  PSI/Slanalysis of all input services



e PID display — listing all input PIDs for each input, with implicit highlighting of CC errors, PCR flag and
scrambling bits (odd/even)

This information is accessible by expanding the Inputs view in the Navigation Pane. The following example is
based on a DVB-S/S2 input module, but the same applies to all input modules.

%
A pear TV DVB-S/S2 Input (1) Monitor Port | off ¥ Port C Thor HL co4
B status > Enabled Input Services  Mode SATFGHz LNBFGHz SRate Modulation ICode  LNBY PIDs
?
@) Inputs > A 7 DVB Test 10.934 9.75 25 BPSK Aute 0 & o i 16 e 18
%) 1P(0:A) > @ & 14 ovB 11.325 575 245 Auto Auto o &
20 a8 505 644 645
<) DVB-5/52(1) v @ CThorHL. 12 ovB 11.261 575 25 8pSK Auto 0 &
=) DVB-5/52(3) B8 7231 TLC Norge HD 646 647 648 648 650
%) IP(5:A+B]
N ! Y B 7232 Tic Danmark
&) DvE-s/52(8) 652 516 517 918 1013
[ 7233 TLC Europe
<) B 1093 1096 1130 1244 1293
& w(s) ) 18016 Discovery HD (S) syn
2 IP(16) 0 18017 Discovery HO (D) syn 1295 1481 1482 |3U13 ‘ 3080
&8 Manual PSI B8 18018 TLC Danmark syn [ ‘
3088 | 3081 3230 3318 3344
@ outputs ) 7228 piscovery HO (D)
b ! ) 3345 3534 3535 4050 4055
& Conditional Access 7226 Discovery HD (S)
& Data ) 7227 biscovery HO (M) 4093 6010 6028 7254 7268
& Redundancy oy (S)
B 7211 1D Investigation Discovery (S) 7260 770 7271 7272 7273
&3 (i L 7229 piscovery (F)
@ about 7274 7275 8191
0 7230 TLc Sverige HD

Bitrate | Smin (Live) | 1hour  Shours | 24heurs

v
%
]

DVE 11.421 9.75 24.5 Auto Auto 0 &

Retrieving data

Sminago 4 3 2 1
Status
Effective Bitrate 54.139 Mops
Total Bitrate 55.703 Mops
Sync 188

Within the Inputs node, it is possible to access lower level information, e.g. port specific information. To obtain
port specific information select the required input port and check the status parameters in the right hand status
pane.

Status

Effective Bitrate 54,094 Mbps
Total Bitrate 55.703 Mbps
Sync 158

Input Power -63.15 dBm
EbMNo 11.378581 dB/H=
BER = 1.00e-09
CMR 14.857974 48
Carrier Offset -1.011 Mhz
Actual Freguency 11.260 GHz
Actual

Symbolrate 25.000 Mbaud
Actual

Modulation ldpc_8psk_3/4
Lock Status Locked

Link Margin 6.718581 dB

For more details on actual parameters, refer to the configuration section for the respective input type in this
chapter.



Once an input Port is selected and expanded, all signaled services on this port are displayed in the expanded port.
An icon used the represent the service will be displayed if signaled in the incoming SDT table.

Clicking on one of the listed services will display more detailed information about the different PIDs like PMT,

PCR, video, audio, etc.

DVB-S/S2 Input (1)

» Enabled Input Services Mode SATF GHz
> @ A 7 DVB Test  10.934
- ¥ B 14 DVB 11.325
v ¥ CThorHL. 12 ovB 11.261
Bl 7231 TiC Norge HD
[ 7232 TLC Danmark
[ 7233 Tic Europe
(] 18016 Discovery HD (5] syn
] 18017 Discovery HD (D) syn

LNBF GHz

9.75

9.75

9.75

SRate

Monitor Port | off ¥

Modulation ICode
BPSK Auto
Auto Auto
BPSK Auto

LNBY

i} &
o &
i} &

TLC Norge HD

Details

Service ID 7231

PCR 1013

PMT 649
Components

PID Type Language
1013 H.264

3013 AC-3 nor

7273 ECM Conax (2816)

The Audio language descriptor is decoded. In the figure above, the audio is listed as nor, ie Norwegian. However,
if no language descriptor is present the unit will auto-generate a descriptor for internal usage and they will be

named Aozi, Aoz, etc.

Details of the PSI/SI analysis are not 100% DVB compliant, but it does include the most
commonly used tables and descriptors.

When selecting an input port, the right-hand status panel will list all PIDs detected for a given port.

DVB-S/S2 Input (4)

» Enabled Input Services  Mode SATF GHz
L") A Thor 1 8 Dve 12.015
4 B 0 (=] 11.278
' c 0 DVB 11.325
' D 0 ove 10.809

LNBF GHz

10.6

SRate

30.00

24.50

24,50

24.50

Modulation

8PSK

Auto

Auto

Auto

ICode

Auto

Auto

Auto

Auto

Mon

LNBV

0

0

0

0

itor Port

22kHz
false
false
false

false

off ¥

&

Port A Thor 1W Hor High

PIDs

0 1 16 17 18
20 48 89 224 336
579 599 603 630 668

85 %% %) () (%)

{3232 ) | 3303 | 3375 | |a1as | (4137 )

la13s | [a1as | 4147 |a1se | [4188 |
4236 a3 |aze2 ‘ | 4322 ‘ |-4340 ‘

If the PID type is known, then this is shown above the PID, eg PAT, PMT and Video with PCR. For details of each
PID, you can hover your mouse cursor over the PID.
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Monitor Port | off ¥ Port A Thor 1w Hor High
LNBV 22kHz PIDs
0 false &
o 1 16 17 18
0 false &
43 89 224 338
H.264/PCR
Service 7238 Nat Geo Wild HD 599 603 630 668
Rate 11.097 Mbps (
Max Rate  11.145 Mbps 1173 |\1242 | |\130? | | 1317 |
Min Rate 11.062 Mbps e W e N s B ey
Scrambled  odd CW |\3303 | |\3375 | |\4135 | |\413? |

CC Errors o

4138 |\4145 | 4147 |\4159 | |\4188 |

The status of each PID is also presented by highlighting:

147
e Scrambled PIDs are represented by a grey strikethrough

1242 |

e  PIDs with a CC error are represented with a rex box *

It is possible to reset the CC error counters. This reset is a global operation for all inputs and is done with the
Reset CC button in the Inputs node.

5.2.4 Port Bitrate Status

The input effective bitrate can be monitored per port and this is available in the right-hand status pane when
clicking on an input port. Bitrate can be monitored for the port in time intervals of

o 5mins(live)
e 1hour

e 5hours

e 24hours

Port O
PIDs
0 17 18 20 256
|\512 | |\5?s | 600 601 |\s41 |
Bitrate Smin (Live)  Lhour | Shours | 24 hours
—\I'IJ'\]L | |II
L
H I| || h‘Jlll" Il”f 11'|'-‘| ‘ljl‘lr J1 | | ﬂ|| ||'
4
Loy I|‘, lll H\I
| | Wl f
I
Retrieving data
Smin ago 4 3 2 1

o‘.
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5.3 Manual PSI

Appear TV

In case the input PSlinformation is not available, a predefinition of the PSI may be necessary in order to configure
a service that is occasionally available. This could be used, for instance, to predefine some services for dynamic

VOD usage or to signal a STB upgrade PID.

.. . .
Appear TV I

» I status

v &) Inputs
@) 1P(0:A)
@) DVB-5/52(2)
@) DVB-5/52(4)
@) DVB-S/S2(6)
&% Manual PSI

BNC] Outputs Service
» & Conditional Access
* i@ Redundancy

= 4 Admin

0 About

5.3.1 Defining a Service (PMT)

Service Definition for Input (0:0)

SID l100
PCR PID 400
PMT PID |300
PMT PID must have a unigue value for the input

Type PID Descriptor

| mpeg-video ¥ 400

| mpeg-audio ¥ 401 Language
s e

[ tex v |aoz Type

Type

Inor
| Normal

| Teletext

Language Page

| Initial

*

v

Inor |100

Apply Cancel

In the Manual PSI node, select Define Service from the pull down menu and enter the appropriate slot and port
values matching the incoming stream. Once, the ‘Add’ button is clicked the following information is displayed:

Service Id Service ID for the manual service
PCRPID PCR PID for the manual service
PMT PID PMT PID for the manual service
Type You can here add multiple components and select one of the following component types:
o Video (MPEG-2)
o H264
e  Audio (MPEG-2 audio)
e AAC
o AC3
e  Private Sections
o  PES Private
e Manual
PID PID number for the component
Properties Additional information for the component, if necessary.
2%
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The PMT PID may be defined with any value from 32 to 8190, but ensure that it is unique in
an MPTS configuration scenario. Also, if this input is part of an outgoing digital stream, the
PMT PID here is the PID value that will be assigned for the outgoing PMT.

When an input service is defined, the following tables are generated:
e PAT
e PMT

All other table analysis is cancelled for this input port.

This entry may be edited or deleted later using the corresponding icons on the left.

If multiple services are defined for one input port, they effectively represent a MPTS.

To check that the manually defined input has entered the system correctly, select the Inputs node and ensure
that the service information is present.

If manual PSl is defined for an input port, all incoming services must be defined. It is not possible
to define only one service manually and use the incoming PSI to represent the rest.

If there is an un-signalled on the input port, it is possible to add this to be signalled to an existing input service.

To define the PSI for an incoming PID
1) Select the input reference from the Input->PSl navigation Page.
2) Pressthe Add button and insert the appropriate information.

Add Manual PSI Definition

Add a Component EI Slot | 0 (ipswitch) EI Input |0 EI Service | NRK1 (1501) EI Add... |
Manual PSI Definitions

Slot Input S1D PID Description

Component Definition for Service (0:1:1501)

Component PID 200
Type dvbsub B
Descriptor Type Page Language Ancillary ID
Naormal E 100 nor 33 @

Apply ‘ l Cancel




Component PID Enter the PID value of the incoming PID to which the signaling shall be

defined.

Component Type Specify the type of component.

Descriptor Type Depending on the type of components different descriptor options will

PID

Type

Language

Override

Note

emerge.

Edit Language for Service (0:1:1501)

PID Selection PID

Rule
Type Any B
Language *

Override New Language fin

I Apply | l Cancel

Figure 5.14 — Edit Language descriptor

The input PID to update.

The audio type where the language descriptor shall be replaced.

e Any
e mpeg-audio
e ac-3

e aac_latm
e Qaac_adts
e e-ac3-e

The language signaled on the input. If this is not a filtering criteria then use wildcard “*”

The new language descriptor to be used for the incoming component.

e If several PIDs are matching the input filtering criteria’s, then the signaling for all these components
will be updated.

e If the input signaling is dual mono, and no Language (source) is specified, then the right channel
descriptor will be replaced.
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Under the Manual-PSI node all current manual PSI rules will be listed. Not all rules can be changed once they are
defined. These are indicated with a blue circle with the “?” mark. To change these components they need to be
removed and re-added. The rules indicated with a pencil can be changed without remove / add operation.

Add Manual PSI Definition

| Define a Service lz‘ Slot | Please select |Z|Ir|put | Flease select lz‘

Manual PSI Definitions

Slot Input SID PID Description
0 0 1501 1234 Servce 1501 Defined @ @
o o] 1501 -1 Language changed to swe f @

5.3.6 Remove descriptor

With the Remove Descriptor option, it is possible to remove signalling of a descriptor in the PMT for a given
PID/tag.

In order to configure this, first select the ‘Remove Descriptor’ option and then select the Slot, Input Port and
Service. Once you click *Add’ you will be provided with a dialog in which you can specify the PID (specified in the
PMT) and the descriptor tag that should be removed (integer value).

0
Appear TV [ Add Manual PSI Definition

= E Status

v &) Inputs
&) 1P(0:A)
&) IP(2:A) Manual PSI Definitions
&) TS Insertion (0:A)
4% Manual PSI

| Remave Descriptor v slot |0 (ipswitch) v Input |1 v Service |NRK1 [0:1 (test):1501] ¥ | Add... J

Slot Input SID PID Description

Remove Descriptor for Service (0:0:1501)

Descriptor PID 640

Selection Descriptor Tag 10

5.4 Input Modules

5.4.1 |PInput

There are two different types of modules supporting IP input, the switch with IP module and the standalone IP
module (with and without FEC option). The following description is valid for all.

The input streams can be either SPTS (VBR or CBR mode) or MPTS. To configure the module:

e  Switch to the Inputs node in the Navigation Pane

009
22/04/2020 67 'lqppear TV



e  Select the IP input module you want to configure and the module configuration window will be displayed.

'-A;)peartv IP Input (0)

s stetus Enabled  Input Services Source Mode VLAN Rate Mbps CCErr  RTP Err
> Rai2 3 E Y
& Inputs ’ 0 1 Rai2 239.250.1.2:1234 ove None 5.064 53 1
& 1P(0:A) > @ 2 239.250.1.4:1234 ovB None 3.064 35 0
£ 1p(0:B) > @ 3 239.250.1.5:1234 ovB None 8.004 293 0
@ Asi(2) L 7 1 NRK1 239.250.2.1: 1234 DVB None 9.886 137 [4
$ o
@ DVB-5/52(3) L 10 2 239.30.215.31:1234 DVB None 4.894 764733 279
&) nyR.crare)
(2 BIEEE) L 11 1 NRK2 239.250.2.2: 1234 ovB None 5.011 215 0
@) QaM(8)
. 12 o 239.30.150.123: 1234 ovB None 0.000
) 0aM(7)
L 13 MTV - Conax 1 MV 239.250.1.9:1234 ove None 3.074 201 o
%) DVB-T2(8)
5 Y @ 15 14 239.86.130.58: 1234 ovB None 52.153 265 o
%) COFDM(9)
& oamay) B 4507 6 eren HD 8.660
%) ISDB-T(14) B8 17524Kanal 5 Undertekster 2.016
£ TS Insertion (0:A) B 38024Kanal 9 HO - Text 11588
@8 Manual PST o)
1061 MAX HD 10,701
@ outputs O 8501 kanal s HD (5) 9.386
& asi(13
(13) B8 11061 MAX HD - Tekst 10.701
® pve-c(15) 28
18006 Kanal 5 HD syntolkning 5.388
® 1p(16) i
8 st 18055 Kanal 5 HD (S) - Text 9.386
% Default CTM B 15004Kanal 5 HD (D) syn 9.016
& Conditional Access 14103 TVNorge HD - Tekst 2868
@ FM Radio B8 7160 Kanal 9 HD 11.668
‘e Enable Debug 08 4103 TVNorge HD 2.868
& BEID B8 15011 Kanal 9 HO syntolkning 11.476
W Module Status E
2924 Kanal 5 HD (D) 2.016
% Status Chart
W PSI SI L 239.110.90.112: 1234 ovB None 9.759 21 1
‘& Redundancy L 239.60.220.53:1234 ove None 7.780 1056 1
A Admin L 239.60.220.54:1234 oVB None 12.244 241 1
© About v 239.110.90.117 : 1234 ovB None 12.297 a8 1
> @ 239.110.90.116:1234 ovB None 8.854 1877 2

e  The column width is designed in such a way that it accommodates longer names

IP Input (0)

*  Enabled Input Services Source Mode VLAN Rate mbps CCErr  RTP Err
> ) 0 1 Rail 239.250.1.1:1234 DVB None 4.453 3 7
L> S 1 1 Rai2 239.250.1.2:1234 DVB None 6.054 o 0
> o) 2 1 Rai3 239.250.1.3:1234 DVB None 5.201 o 0
> v 3 1 RaiNews24 239.250.1.4:1234 DvB None 3.053 o 0
» v 4 1 RTLAustria 239.250.1.5:1234 DVB None 5.408 a 0
» T 3 1 239.250.1.6:1234 DVB None 3.924 o 0
» Ci 6 1 NRK1 239.250.2.1:1234 DVB None 8.149 78 0
> L4 7 1 RTL2Austria 239.250.1.7:1234 DvB None 3.580 2 0
L L4 8 1 EURONEWSGERMANSD 239.250.1.18:1234 DvB None 1.952 13 0

The following status is displayed for each input port:

Enabled Display purposes only

Input Input port number

Services Number of services on the input port
Source IP address and port of the multicast or unicast
Mode The analysis mode of the input stream.

VLAN Name of VLAN (if enabled)

Rate Incoming data rate

F
o ¥

DR RR RS
0 ©000O0

AN
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CCErr Continuity Counter Error —indicates that one or more packets are lost

RTP Err Real-time Protocol Error — represents the number of discontinuities on the RTP counter if
RTP is enabled on source. If RTP is not enabled on the source, N/A is displayed.

To add new input streams to the IP Input, first click the Add button in the top right corner. You will then be
presented with the following dialog box:

Add Port(s)

Increment IF +1 r Increment Port ] A

IP Address Port Mode VLAN FEC Dejitter

4‘ Click to add input, drag bar below to quickly add multiple inputs

Once the + button is clicked you will be presented with an initial field with the following parameters available:

When adding an IP input, the following parameters are available:

Increment IP +1 r Increment Port o r
IP Address Port Mode VLAN
239.250.1.1 1234 OWE ¥ MNone ¥ @

Extending the dialog box down will add more multicasts based on the ‘Increment’ settings:

Increment IP +1 A Increment Port 0 A

IP Address Port Mode VLAN

239.250.1.1 1234 CVE v Mone ¥ @
239.250.1.2 1234 CVE v Mone ¥ @
239.250.1.3 1234 CVE v Mone ¥ @
239.250.1.4 1234 CVE v Mone ¥ @
239.250.1.5 1234 CVE v Mone ¥ @
9

Settings here can be adjusted per input stream and once complete click the ‘Add’ to apply.

Once a list of input streams are added, you can edit each input. The following parameters are available:

00 g
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Edit Port 0:0

Port Name

Analyze Mode DVE v
FEC v
Source IP Address 239.250.2.1
Port 1234
VLAN None ¥
IGMPv3/SSM
Dejitter “  PCR

CBR if transparent
Preferred PCR PID

Reduced input
buffer size

‘ Apply | Cancel 0K

The following additional parameters are available for configuration:

Name

Analyse Mode

FEC

IP Address
Port
VLAN

IGMPv3/SSM

Dejitter

Reduced Input
Buffer

This name is displayed as a tooltip when the mouse cursor hovers over the port.

Select one of the following modes:

o DVB
o DVB(SDT)
o MPEG

o ATSC

OFF

Enable if input stream has IP FEC present

IP address of the multicast or unicast

UDP Port of the multicast or unicast

Name of VLAN (if enabled)

Enable or disable IGMPv3/SSM on the port, Please see Error! Reference source not f
ound. for more information and options

If input de-jittering is enabled, the following options are displayed:

o

(0]

PCR. This is automatic for regular streams

Preferred PCR PID. This allows you to set a PCR PID in the input multiplex as a
priority to use for de-jittering. If this PID is not available, then the next valid
detected PCR will be used. This is only valid for transparently mapped streams.

CBR (if transparent). This de-jitter mechanism will use the incoming CBR total
bitrate as a guide for the clock source of the stream. This is only valid for
transparent mapped and PID imported outputs.

This feature is only available on the Switch+IP module.

Enable or disable Reduced Input Buffer for introducing a low latency IP dejitter function
on the Switch+IP and Dual IP modules.



The status parameters for the IP module are shown below.

Status

Sync 188

Effective Bitrate 9.007 Mbps

Total Bitrate 9.007 Mbps
Active Source 10.10.70.14:1234

FEC Column IP

Packets 0 1P pack
FEC Row IP

Packets 0 1P pack
Unrecoverable

Packets 0
Recovered

Packets 0
Sequence Errors o

The following parameters are available:

Sync Interval of the sync byte, usually 188

Effective Bitrate Effective bitrate of the input stream

Total Bitrate Total bitrate of the input stream

Active Source IP address for the MPTS/SPTS source (Used for IGMP v3)

The Switch+IP input module supports IPv6 multicast and unicast inputs. When using standard IPv6 address
syntax (128 bits, %' instead of *."), the GUI will interpret the address as an IPv6 address.

The VLAN setup is independent on the choice of IPv4 or IPv6.
Source IP address has to match the IP format used for the destination IP address.

IP Inputs (0:A)

[T Input _IPv4/IPv6 Address Port Mode VLAN SrcIP Service PID  Rate[Mbps] CCErr RTPErr Dejitter
ff05:10:10:9:144::6 1234 DVB [=] [off Increment IP =[_add
0 TZS0LY 1234 DVB off view view 6773 0 0 e
1 239.250.1.2 1234 DVB off view view  5.444 0 0 e
2 239.250.1.3 1234 DVB off view view  6.554 0 0 e
3 239.250.1.4 1234 DVB off view view  5.795 12 0 e
M a 239.250.1.5 1234 DVB off view view 0.030 10 0 e
s 239.250.2.6 1234 DVB off view view  12.065 73 0 e
s 239.10.9.150 1234 DVEB off view wiew 0.000 0 N/A e
Oz 1234 DVB off view 0.000 0 N/A e

1
1

Services on Slot 0:A

Input SID Name
0 1501 NRKL

1 1502 NRKZ

2 3510 NRK Super / NRK3
3 1508 Tv 2 (N)

4 1509 {0ld) TWNorge

5 1710 NatGeo HD

8 1501 NRK1

9 1502 NRK2

10 3510 NRK Super / NRK3
11 1508 Tv 2 (N)

13 1710 NatGeo HD




On the IP input, it is possible to use different mechanisms in order to filter on the Source IP address of the
incoming multicast.

Source filtering (relevant where 1 source is specified) is only available in Switch+IP input cards .

System behavior for different combinations of IGMP (version 2 or 3) input configurations:

Sources Sourece filter Comment
o) Off GUI has not enabled filtering and no source is specified.
S on Only the multicast with the matching source address is available on the
input. This does not require IGMPv3
In this mode all IGMPv3 sources are mapped to the same port. l.e. it is not
- Off possible to reuse the MCAST:PORT pair on other inputs
Please note, only one of these sources should be active at a given time.

IGMPv3/SSM Source filtering is shown in figure below

Edit Port 0:0

Port Name

Analyze Mode DWVE v

FEC v
Source 1P Address 239.250.2.1

Part 1234

VLAN Nane ¥
IGMPV3/SSM | sqrce Address  [10.10.30.30 &
Dejitter 4 pcr

CBR if transparent
Preferred PCR PID

Reduced input
buffer size

‘ Apply | Cancel | 0K

If it is required that multiple sources of the same multicast be enabled concurrently, then these will need to be
subscribed to on unique input ports, each specifying their source IP address.

For IP input modules with FEC, the input window has an additional checkbox for each stream, allowing you to

enable FEC.

For the IP input module with FEC there are additional status parameters are available, on top of the generic
Sync, Effective Bitrate, Total Bitrate, and Active Source, -



Sync

Effective Bitrate:

Total Bitrate

Active Source
Unrecoverable Packets
Recovered Packets
FEC RTP Errors

FEC Column IP Packets

FEC Row IP Packets

138

19.663
20.910
10.10.34.21
0

0

0

211

316

The additional parameters are described in further detail below:

Unrecoverable
Packets

Recovered Packets
FECRTP Errors

FEC Column IP
Packets

FEC Row IP Packets
FEC Matrix Rows (D)

FEC Matrix Columns
(L)

Mbps

Mbpsz

IF packets/s

1P packets/s

Number of lost data packets that cannot be recovered with FEC

Number of data packets recovered with FEC

Number of missing FEC packets

Number of Column FEC packets per second (packet rate)

Number of Row FEC packets per second (packet rate)

Number of rows in the FEC matrix of the incoming stream

Number of columns in the FEC matrix of the incoming stream

The combination of Unrecoverable Packets, Recovered Packets, and FEC RTP Errors is a good indication of

network quality.

Select the input to be removed by clicking on the < on the right of the input entry. It is possible to select

multiple inputs at the same time, or all by clicking the top level & icon.

Once selected, click the Delete X selected button in the bottom right hand of the input pane.

Please note that you can only remove inputs that are currently not in use. To delete these streams, the
associated output service must first be removed/disabled.

The following additional information is displayed in edit option for Dual IP modules configured in dip-t2mi-decap

mode.



Edit Port 13:0

Port Mame T2MI Input
Analyze Mode DVEB v
FEC
Source 1P Address 239.30.61.1
Part 1234
VLAN Mone ¥
IGMPV3/S5M
Dejitter «  PCR

CBR if transparent
Preferred PCR PID

Reduced input
buffer size

PLP De-

encapsulation Port ID PID PLP ID Analyze Mode Dejitter CBR PCR PID’ RIB
= 400 1 DVE ¥ PCR Z @
400 2 DVE ¥ PCR @
- 500 1 DVB ¥ PCR @
E'j
Apply. Cancel 0K
The options available are:
Port ID Specify the Port ID for T2MI stream
PID This is T2MI stream PID
PLPID This is T2MI stream PLP ID of the required stream
Mode Select one of the following modes:
o DVB
o DVB(SDT)
o MPEG
o ATSC
o OFF
De-jitter PCR dejitter will be default on when enabling a new de-encapsulation. The user
can choose to specify the PCR PID and to do CBR dejitter if transparent output
routing
CBRif transparent This de-jitter mechanism will use the incoming CBR total bitrate as a guide for the
clock source of the stream. This is only valid for transparent mapped and PID
imported outputs
Preferred PCR pid This allows you to set a PCR PID in the input multiplex as a priority to use for de-

jittering. If this PID is not available, then the next valid detected PCR will be used.
This is only valid for transparently mapped streams.

Reduced Input buffer  Enable or disable Reduced Input Buffer for introducing a low latency dejitter
size function.

The Seamless IP input module allows two input interfaces to be connected to different network sources,
but for the system, this is a single module. The same multicasts are subscribed to on both interfaces. These
multicasts will generally come from the same synchronized source, but if not, then it is possible to use the
‘Non Syncronised’ option which will allow fast, but not seamless switching.



All function and status normally associated with IP input cards are present for the logical module. In
addition data rate, sequence errors, and relative delay for each stream are reported for every input.

Moreover, alarms related to the network interface and stream alarms (e.g. “No bitrate”) appear as
warnings if they occur only on a single interface. “Link down on interface A or B” is a major alarm. If alarms
appear on both interfaces, they will act as for normal IP input cards, and be a single alarm with the same
alarm ID as used on other IP input cards.

IP Input (1)

» Enabled Input
Ci 0:A
v 0:B
Ci 1:A
> v 1:B
CJ 2:A
L 2:B
Ci 3:A
> 3B
CJ 4:A
> @ 4:6
CJ 5:A
> 5:B
Ci 6:A
> v 6B
Ci 7:A
> @ 7B
cJ 8:A
> 7 8:B
Ci 9:A
> v 9B
Ci 10 :A
> @ 10 :B
CJ 11 :A
> 11 :B
C 12 :A
- o 12:B
Ci 13 :A
> @ 13 :B
cJ 14 :A
> & 14 :B
Ci 15 :A

Services Source Mode
1 239.250.1.1:1234 bve
1 239.250.1.1:1234

G 1501 NRK1

1 239.250.1.2:1234 DVB
1 239.250.1.2:1234
1 239.250.1.3:1234 DVB
1 239.250.1.3:1234
1 239.250.1.4:1234 DVvE
1 239.250.1.4:1234
1 239.250.1.5:1234 DVB
1 239.250.1.5:1234
1 239.250.1.6: 1234 DVB
1 239.250.1.6: 1234
1 239.250.1.7:1234 DvEe
1 239.250.1.7:1234
1 239.250.1.8:1234 DVB
1 239.250.1.8:1234
1 239.250.1.9: 1234 DVB
1 239.250.1.9:1234
1 239.250.1.10:1234 DVvE
1 239.250.1.10:1234
1 239.250.2.1:1234 DVB
1 239.250.2.1:1234
1 239.250.2.2:1234 DVB
1 239.250.2.2:1234
1 239.250.2.3:1234 DvEe
1 239.250.2.3:1234
1 239.250.2.4:1234 DVB
1 239.250.2.4:1234
1 239.250.2.5:1234 DVB
1 239.250.2.5:1234
1 239.250.2.6:1234 DVvE

Add... Port 0
VLAN Rate Mbps CC Err  RTP Err <] PIDs
None 5.739 6 2 =
0 1 17 18 20
None
256 |s12 | |s7s | sa0 8180
None 7.334 3 2 & Bitrate Smin (Live) | 1hour | Shours | 24 hours
None
None 5.496 7 2 &
None
None 3.077 5 2 & '"ﬂ
None
None 6.001 6 2 &
None Retrieving data
None 5.706 s 2 & Sminago 4 3 2 1
None
Status
None 3.196 5 2 & Syne 188
None
Effective Bitrate
[ 2
one s E 2 & Total Bitrate
None
Seamless
None 1751 1 2 & Relative Delay 0w
tlone Port A Status
None 3.307 0 2 & Active Source 10.10.70.14
None
Input Bitrate 5.859 Mbps
None 9.922 1 2 & Seguence
None Protocol RTP
_— T 5 B r. Sequence Errors 2
None Port Status Master
None 8.022 1 2 & Port B Status
Nene Active Source 10.10.70.14
None 6.631 6 2 & Input Bitrate 5.859 Mops
None
Sequence
> Protacol RTP
None 12.197 3 2 &
None Sequence Errors 0
None — s 5 & Port Status Slave

The following information is displayed in status parameters for Seamless IP Input configuration:

Status

Sync

Effective Bitrate
Total Bitrate

Seamless
Relative Delay

Port A Status
Active Source
Input Bitrate

Sequence
Protocol

Sequence Errors

Port Status

Port B Status
Active Source
Input Bitrate

Sequence
Protocol

Sequence Errors

Port Status

5.739 Mbps

10.10.70.14

5.859 Mbps

RTP
2

Master

10.10.70.14
5.859 Mbps

RTP
o

Slave



Seamless Relative delay
Active source

Input Bitrate

Sequence Protocol
Sequence Errors

Port Status

Seamless relative delay in ms will be displayed.
Source IP address

Source Input Bitrate in Mbps.

Seamless protocol in use, either RTP or UDP.
Source sequence errors since last reset

Either Master or Slave depending on which is the main port

IP settings can be configured different on the two IP ports in Seamless Input mode. If required to be different
from port A, the checkbox can be enabled and the new parameter entered.

Port

Source A

Source B

Dejitter

Edit Port 1:0
Mame Seamless Input
Analyze Mode CVE v
Filter Input
Synchronization
FEC
IP Address 239.250.1.1
Port 1234
Source IP IGMPv2 Override
VLAN Mone ¥
IP Address 23%.250.100.1 # Owverride
Port As Port A Override
Override Source IP
VLAN Mone ¥

PCR
CBR if transparent
Preferred PCR PID

Reduced input
buffer size

| Apply ‘ Cancel ‘ OK

The paramaters presented here are the same as a standard IP Input except for the following:

Filter Input This should be enabled on sources that are not syncronised from the same
Syncronisation source.

In this mode, the behavior differs from the Seamless IP mode in that the current
source will switch if there is a 2100ms with o bitrate on the input multicast.

Override By default Source B will inherit the same as Source A. If it is required to change
this, you can override each parameter.

With the Seamless IP Input module, it is possible to configure two non-syncronized multicasts. In this mode it is
required to enable the ‘Filter input synronization’ option for the port in order to filter the normally present alarm.

In this mode, the behavior differs from the Seamless IP mode in that the current source will switch if there is a
100ms with o bitrate on the input multicast.



More details on this can be found in Chapter 12.1.5.

The Dual IP input module allows two individual input interfaces to be connected to network sources, but for the
system, this is exactly as two IP input cards. The input streams can be either SPTS (VBR or CBR mode) or MPTS.
to configure the module.

All function and status normally associated with IP input cards are present for the module but the total Input
Bitrate for both IP ports cannot exceed 850 Mbps or 250 services, ie the limit is shared between the two ports.

An alarm (“Back-plane bitrate exceeded. Packet dropped.”) will be raised when the 850Mbps backplane
limitation is exceeded.

The Secure Reliable Transport (SRT) input is a new generation IP module. It's an open source video transport
protocol optimized for unreliable networks (packet loss, jitter, and fluctuating bandwidth), typically used for
transmissions over the Internet. End-to-end 128, 192 or 256 bit AES encryption is available. Different connection
modes are provided for easy firewall traversal.

Add Port(s)

Increment IP +1 v Increment Ports +1 v
Source Destination PSI il
SRT Mode IP Address Port Baii S Dejitter
¥ 10.10.110.175 10003 10003 OVE ¥ |« .@)
Caller
Listener

Rendezvous

| Add Cancel
An SRT input connection can be configured as three different modes:
Caller Actively trying to connect to a listener on a specific ip and port.
Listener Listen for incoming caller on a specific port
Rendezvous Listen for incoming caller on a specific port

It should be noted that in rendezvous mode, both the destination and source port will always be equal.

An SRT module will always use Port A as SRT Input, and Port B as SRT output. Each mode requires a specific
license.

An example of an end-to-end SRT connection can be as follow:
Port B IP: 10.10.10.123 Output: Mode: Listener Source port: 20000

Port A IP: 10.10.10.234 Input: Mode: Caller IP: 10.10.10.123 Source port: 20000 Destination port: 30000



Here the output will configure an SRT listener on port 20000. The input will configure an SRT caller on port 30000
and will try to connect to the IP address 10.10.10.123 on port 20000.

Edit Port 5:2
Port Name |
PSI Mode DVE -
Connection SRT Mode Rendezvous v
1P Address 10.10.110.174
Source Port 10002
Destination Port 10002
SRT Settings Encryption Mode On ¥
Passphrase  |sesssseses
Receive Latency 120
Dejitter # PCR

CBR if transparent
Preferred PCR PID

Reduced input
buffer size

Apply cancel ok
The features presented here are as following:

Mode Select SRT mode: Caller, Listener or Rendezvous

IP Address Specify the IP address

Source Port This will be the port from which SRT will send video data

Destination Port Select port which SRT should try to connect to

Encryption Mode Type of encryption: ON or OFF

Passphrase The password. Minimum length is 10 characters

Receive latency Set the latency input buffer. Gives time to the SRT to do retransmission on lost

packets

The SRT module is limited by the CPU, thus in most cases the bitrate will limit the number of
SRT connections. Recommended total bitrate for an SRT card is 35 Mbps for both input and
output with full 256 AES encryption.

Higher bitrate then the recommended value will increase the risk of CC error and triggering of
the high CPU load alarm.

If total the bitrate is kept bellow the recommended value, then the SRT card supports 32 inputs
and 32 outputs.




Each DVB-S/S2 module can receive up to four individual L-Band satellite input streams. The DVB-S/S2 module

options are summarised below:

Parameter
System (standard)
Satellite frequency*
Symbol rate

Constellationz (DVB-S)

Constellation (DVB-S2)

Code Rate3 (DVB-S)

Code Rate (DVB-S2)

Acqusition range

Spectrum inversion

Roll off (DVB-S)
Roll off (DVB-S2)

Pilot

Multistream support
Short FEC frame support

PL Scrambling Sequence
Type
PL Scrambling Sequence
Index

PLP De-encapsulation

Blindscan

To configure the module:

DVB-S2 In (SR-100)

DVB-S, DVB-S2

0.950-2.150 GHz

1-45 MBd

Auto

QPSK, 8PSK

Auto, 1/2, 2/3, 3/4,
5/6,7/8

Auto, 1/2, 23, 3/4,
3/5, 4/5, 5/6, 8/9, 9/10

No

Auto
Auto

Auto (detects 0.20,
0.25, 0.35)

On/Off
No

DVB-S2 Advanced (SR-110)

Auto, DVB-S, DVB-52

0.950-2.150 GHz

1-45 MBd (32APSK 38
MBd)

Auto

Auto, QPSK, 8PSK,
16APSK, 32APSK

Auto, 1/2, 2/3, 3/4, 5/6, 7/8

Auto, 1/2, 113, 1/4, 2/3, 2/,
3/4, 3/5, 4/5, 5/6, 8/9, 9/10

Auto, 150 kHz, 1 MHz, 2
MHz, 2.5 MHz, 5 MHz

Auto, Normal, Inverted

Auto

Auto, 0.15, 0.20, 0.25, 0.35

(auto)

Yes (id 0-255)

Yes (auto)

Gold, Root

0-262141

Yes
No

Switch to the Inputs node in the Navigation Pane

DVB-S2X In (SR-120)

Auto, DVB-S, DVB-S2

0.950-2.150 GHz

1-45 MBd (32APSK 39.9 MBd)
Auto
Auto (detects QPSK, 8PSK,

8APSK-L, 16APSK, 16 APSK-L,
32APSK, 32APSK-L)

Auto

Auto (detects 1/2, 1/3, 1/4, 2/3,
2/5, 3/4, 3/5, 415, 5/6, 718, 8/9,
9/10, 13/45, 9/20,

8/15, 11/20, 5/9, 26/45, 28/45,
23/36, 25/36, 32/45, 13/18, 11/15,
719, 77/90)

Auto, 150 kHz, 1 MHz, 2 MHz,
2.5 MHz, s MHz

Auto
Auto

Auto (detects 0.05, 0.10, 0.15,
0.20, 0.25, 0.35)

(auto)

Yes (id 0-255)

No

Gold, Root

0-262141

Yes
Yes



Select DVB S/S2 to display the module configuration (see Figure 5.17). Services available on all four input ports
will be listed in this view.

.ty
Appear TV DVB-S/S2 Input (4) Monitor Port [off ¥ Port A Thor 1W Hor High
i status » Enabled Input Services  Mode SATF GHz  LNBF GHz  SRate  Modulation ICode PIDs
$ v ¥ A Thor 1 8 DVE 12.015 10.6 30.00 8PSK Aut &
) Inputs g 0 1 16 1 18
@) 1P(0:4) 0 4102 Discovery HD Showcase
&) 20 48 89 224 338
©) DVB-5/52(2) ) 7210 B8C Earth HD
%) DVB-5/52(4
T () ﬁ 7174 BBC Earth HD 579 599 603 630 668
%) DVB-5/52(6) —_— e ——
B s202 wisTORY HO f | ‘ ‘ | | ‘ ‘
&% Manual PSI 1057 | 1173 (1242 ) 1307 ] 1317
ﬁ 4206 HISTORY HD Ty o Ay o7 7
@ outputs (5232 ) |330s ] (575 | |a13s | [G1ar
ﬁ 7180 H2 HD
(5} Conditional Access ‘ ‘ | | | | ‘ ‘
ﬁ 7199 H2 HD 4138 4145 4147 4158 4188
& Redundancy e —
2 Admin 8 7238 nat Geo wild HD an36 azzr |azez | |a322 ) (430 )
@ About - O
v B 0 ovs e s 2450 Aute PR {3331 | |sazs | ss02  ‘ss00 [s510
4 W & CH ® CH
c o ove WS ED A i ¢ [ss12 | |gs33 | 6514 527 (6528
) =] 0 DVE 10.809 9.75 2450  Auto Auto &

6536 6537 6550 6555 6559
ose1  esez | ossn | |ess2 | [sses |
| 5504 | |ssss | se7 6588 6599

[s6as | |G6az | [66aa | G653 7ids

7160 7177 7178 7231|7512 )
7522 8174 8191

Bitrate | Smin(Lve) | thour | Shours 24 hours

The DVB-S/S2 node shows all major configuration settings as well as the current bitrate and service information.

Enable Enable the corresponding input port
Input Port on the ASIl input module

Services Number of services available on this port
Mode Analysis mode of input port

SATF Input Satellite frequency (GHz)

LNBF Input LNB Frequency (GHz)

SRate Input Symbol Rate

Modulation Input signal modulation setting

ICode Input signal Inner Code

Rate [Mbit/s] Incoming data rate

CCErr Continuity Counter Error —indicates that one or more packets are lost

The above list of parameters can be configured by clicking on the pencil ¢ icon to the right of each input. The
pop up dialog below will be displayed:



Edit DVB-S/S2 Port 4:D

port Enable v
Name Monitor_Port
Analyze Mode DVE v
Multistream
DVB-S2 System Auto v Spectrum — .
= A
Satellite Frequency 11.065 Inversion
LNB Fr ) 10
Symbol Rate 25 requency
v v
Constellation Auta v LNB Voltage 0
Roll OFf Aut
Inner Code Auto v o Auta
Acquisition Range | Auta v 22kHz Tone
PL . Sequence Type Gold v
Scrambling Sequence Index 0
PLP De- -
. Port ID PID PLP ID Analyze Mode Dejitter CBR PCR PID RIB
encapsulation
4 32 1 ove v PCR : e
5 33 1 DVE ¥ PCR s e
@

In this dialog, parameters can

Port Setting:

Enable

Name

Analyze Mode

Multistream

DVB-S2

System

Satellite Frequency
Symbol Rate

Constellation

ICode

Spectrum Inversion

Apply Cancel OK

also be modified depending on the configured mode and hardware version.

Enable the corresponding input port

This parameter allows for each port in a module to be labeled. This label is visible
as a tooltip when the mouse cursor hovers over the port. Port names are shown
in the alarms when a non-empty string is set as the name..

PSI/SI Analysis mode.

If enabled, specify stream identifier

Auto (SR-110/ SR-200)
DVB-S

DVB-S2

DVB-S2X

Satellite Frequency in GHz
Symbol Rate — specify the symbol rate of the incoming DVB-S/S2 signal.

Select one of the following modes:

Auto (SR-110 / SR-200)
QPSK

8PSK

16APSK (SR-110/ SR-200)
32APSK (SR-200)

Inner Code - specify the FEC overhead fraction



LNB Frequency
LNB Voltage
Roll Off

22kHz Tone

LNB Frequency
LNB Voltage —select the output voltage from the dropdown box
Choose roll off percentage. Values available depend on module type.

Switch the 22kHz output signal on or off

Depending on the hardware version and licensing, some parameters may not be available.

PL Scrambling:

Sequence Type

Sequence Index

Multistream PLS (Physical Layer Scrambling). PLS is often referred to as the
‘gold’ or ‘root’ code and will be provided by your content provider if required.

Default value is o

PLP De-Encapsulation section:

PortID
PID
PLPID

Mode

De-jitter

CBRif transparent

Preferred PCR pid

Reduced Input buffer
size

Specify the Port ID for T2Ml stream
This is T2MI stream PID
This is T2MI stream PLP ID of the required stream

Select one of the following modes:

DVB
DVB (SDT)
MPEG
ATSC

OFF

O O O O O

PCR dejitter will be default on when enabling a new de-encapsulation. The user
can choose to specify the PCR PID and to do CBR dejitter if transparent output
routing

This de-jitter mechanism will use the incoming CBR total bitrate as a guide for the
clock source of the stream. This is only valid for transparent mapped and PID
imported outputs

This allows you to set a PCR PID in the input multiplex as a priority to use for de-
jittering. If this PID is not available, then the next valid detected PCR will be used.
This is only valid for transparently mapped streams.

Enable or disable Reduced Input Buffer for introducing a low latency dejitter
function.




If @ monitoring port is available on the hardware you can monitor any of the demodulated DVB-S/S2 input
signals, one of the DVB-S/S2 input ports can be assigned to the output ASI monitor interface. The demodulated
DVB-S/S2 input signal will then be copied onto the monitor port for further analyzing or monitoring of the
transport stream. Normal operation will not be affected if the monitoring port is used.

Refer to the general input analysis description at the start of this chapter to analyze the input. Click on the letter
representing the input channel (A, B, C or D) to display the status parameters for the specific input port. The
resulting display is shown in the figure below.

When clicking on an input port, the status parameters for this port are available in the right-hand status bar.
Depending on the version of the module, various parameters are displayed.

Status

Effective Bitrate 49,942 M
Total Bitrate 57.489 Mbps
Sync 138

Input Power -48 dBm
EbMNo 8.1 dB/Hz
PER 0.00e+00
CMR 11.1 4B
Carrier Offset -1.911 Mhz
Actual Frequency 11.524 GHz
Actual Symbol

Rate 29.703 Mbaud
Actual Modulation DVEB-52 8PSK
Actual Code Rate 2/3

Lock Status Locked
Pilots on

Input Streams 1

Stream ID 0

Coding &

Modulation cCcM
Spectrum Mormal

Link Margin 4.5 de

Rell Off 0.25

The following information is displayed:

Effective Bitrate Effective bitrate of the input stream

Total Bitrate Total bitrate of the input stream

Sync MPEG sync number: 188 or 204

Input Power Input power for the DVB-S/S2 signal in dBm
EbNo Energy per bit/(Noise per 1Hz BW)

PER Packet Error Rate

CNR Signal Carrier to Noise Ratio, indicated in dB
Carrier Offset Carrier offset

Actual Frequency Frequency reported by the demodulator



Actual Symbol Rate
Actual Modulation
Actual Code Rate
Lock Status

Pilots

Input Streams

Stream ID

Coding & Modulation
Spectrum

Link Margin

Roll Off

The Edit Port dialog also offers a Blind Scan tab (SR-200). This feature is used to scan the input signal for DVB-

LNE Voltage

22kHz Tone

Start Frequency: |10.7

S/S2/S2x carriers.
Settings LNB Frequency
Scanning Start

Symbol rate reported by the demodulator
Modulation reported by the demodulator
Coding reported by demodulator

Lock status of the tuner

Indicates if pilot tones are ON or OFF

Number of Input Streams if Multistream signal. It will show value ‘1’ if it is

not a Multistream signal.
If Multistream signal, it will indicate the Stream ID
Indicates the Coding & Modulation of the input source

Normal or Inversed

Calculated link margin based on input power, CNR and modulation.

Roll Off range by demodulator

Edit DVB-S/S2 Port 5:C

Settings Blind Scan

9.7 GHz Symbol Rate Range |1 gd to |45

v Scan Mode Full v

End Frequency: | 11.7

8.75L¢Hz i.nLnHz 10.540;Hz

Last scan started: Never

Result

Std RSSI EbNOD SNR Mod CR RO Pilots Spectrum CM MIS

Apply Cancel

OK

The following settings are available to configure the scan procedure:

LNB Frequency
LNB Voltage
22kHz Tone
Frequency range

Symbol Rate range

LNB Frequency required for the scan
Set if required for the LNB

Set if required for the LNB

Sets the start and stop frequency.

Sets the minimum and maximum detected symbol rate.



Appear TV

Scan Mode ‘Quick’ or ‘Full’ scan. Quick scan only detects frequency and symbol rate.

GUI error is displayed if the frequency range is not valid. Scan range cannot be larger than 2.150 GHz, and start
and end frequency must be within the valid values according to the LNB Frequency. Use the interactive
frequency band panel to move the range (highlighted in green) across the spectrum, ensuring it always falls in a
valid area (highlighted in grey) and it does not overlap with the LNB frequency area (highlighted in red), as shown
in the picture below:

Settings LNE Frequency 9.7 GHz Symbol Rate Range |1
LNB Voltage 0 v Scan Mode Full
22kHz Tone

Interactive - Click and drag
Start Frequency: | 10.780 End FreHuencv: 11.630 ,

Start the scan by clicking the start/stop button. Carriers are displayed in the result list as they are detected. To
configure the port and tune to one result click on the tune link to the left of each carrier.

Edit DVB-S/S2 Port 7:A

@ Blind Scan

Settings LME Frequency 10.6 GHz Scan Mode Full v
LME Voltage [V
22kHz Tone

Frequency Range |11.55 GHz 10 (12,75 GHz

Symbol Rate

MBd t MBd
Range 1 MBd t0 45 ME-

Scanning | stop

Last scan started: 21.10.2015 - 14:12:27

Result

Freq’ SR? Std? RSSI? EbNO’ SNR? Mod? CR? RO? Pilots Spectrum CM? MIS?

fune 11.7275 27.503 DVB-S -40 18.89 20.75 QPSK 5/6 Mormal

fune 11.7659 27.503 DWVB-S5 -43 12.09 13.50 QPSK 3/4 Mormal

fune 11.8042 27.503 DVB-5 -43 15.84 17.25 QPSK 3/4 Mormal

fune 11.8426 27.503 DWB-S -42 15.84 17.25 QPSK 3/4 Mormal

fune 11.8810 27.502 DVB-S -43 15.84 17.25 QPSK 3/4 Mormal

fune 11.9193 27.503 DVB-5 -44 14.34 16.25 QPSK 3/4 Mormal

fune 11.9577 27.503 DVB-5 -44 15.08 16.50 QPSK 3/4 Mormal

fune 11.9960 27.503 DWB-S -45 15.34 16.75 QPSK 3/4 Mormal

fune 12.0344 27.502 DVB-S -49 15.58 17.00 QPSK 3/4 Mormal

fune 12.0728 27.503 DVB-S -b5 10.84 12.25 QPSK 3/4 Mormal

fune 12.1111 27.503 DVB-5 -56 10.8% 12.75 QPSK 5/6 Mormal

tune 12.1495 27.502 DVB-S -54 11.59 13.00 QPSK 3/4 Mormal

tune 12.1879 30.004 DWVB-52 -54 9.77 13.25 BPSK 3/4 0.z0 Off Mormal VCM 2
tune 12.2262 27.003 DVB-52 -55 11.49 13.50 QPSK 45 0.20 Off Mormal VCM

tune 12.3030 25.549 DWVB-5 -54 11.67 13.75 QPSK 7/8 Mormal

fune 12.3413 30.003 DVB-52 -54 9.52 13.00 8PSK 3/4 0.20 Off Mormal VCM 2

Apply J { Cancel ] I OK
o0 g

22/04/2020 85 'Appear TV



The ASlinput module can receive up to three/four individual ASI input streams depending on the hardware
revision. Each ASlinput can support up to 213Mbit/s. To configure the module:

e  Switch to the Inputs node in the Navigation Pane

e  Select the ASI module you want to configure to display the module configuration.

g
-
Appear TV ASI Input (9) Port B
M status » Enabled Input Services  Mode Rate Mbps  CC Err PIDs
&) Inputs - A AppearT 4 DVE 18.483 13 & B . " = .
%) IP(0:A) L 3510 HRK3/NRK Super
5 . 20 21 265 318 349
%) COFDM(S) L 1502 nRk2
%) ASI(9
©) E o3 Tv2uvssti 521 | (57 | &7 1157 |na-» |
&% Manual PSI - —
L.j 153 TV 2 Humor ‘ | | ‘
‘ 3000 (3178 | 3233 (6132 | 8180
& outputs — —
¢ L &
& Data E 3 OV 13.121 7 P sto1
& Redundancy cA o BB 0.000 -
" Bitrate Smin (Live) | thour | Shours | 24 nours
2 Admin
@ about

The ASI node shows all configurable settings as well as the current bitrate and service information. The following
parameters are available:

Enable Enable the corresponding input port

Input Port on the ASlinput module

Services Number of services available on this port

Mode Analysis mode of input port

Rate [Mbit/s] Incoming data rate

CCErr Continuity Counter Error —indicates that one or more packets are lost

The above list of parameters can be configured by clicking on the pencil ¢ icon to the right of each input. The
pop up dialog below will be displayed:



PLP De-
encapsulation

Edit ASI Port 7:C

Enable rd

MName

Mode CVE v

Port ID PID PLP ID Analyze Mode Dejitter CBR’  PCR PID’ RIB’

4 500 0 DVE ¥ PCR ! @
5 500 1 DVE ¥ PCR

6 500 5| | love v PCR

@ s

1
0

Apply H Cancel H OK

The following parameters are present under Port section:

Enable

Name

Mode

Enable the corresponding input port

This parameter allows for each port in a module to be labeled. This label is visible as a
tooltip when the mouse cursor hovers over the port. Port names are shown in the
alarms when a non-empty string is set as the name.

Select one of the following modes:

0O O 0O 0 O

DVB

DVB (SDT)
MPEG
ATSC
OFF

The default mode is DVB. If the incoming transport stream is not DVB compliant, use
MPEG mode instead.

The following parameters are present under PLP De-Encapsulation section:

Port ID
PID
PLPID

Mode

De-jitter

Specify the Port ID for T2MI stream
This is T2MI stream PID
This is T2MI stream PLP ID of the required stream

Select one of the following modes:

DVB
DVB (SDT)
MPEG
ATSC
OFF

O O O O O

PCR dejitter will be default on when enabling a new de-encapsulation. The user
can choose to specify the PCR PID and to do CBR dejitter if transparent output
routing



CBRif transparent

Preferred PCR PID

Reduced Input buffer
size

This de-jitter mechanism will use the incoming CBR total bitrate as a guide for the
clock source of the stream. This is only valid for transparent mapped and PID
imported outputs

This allows you to set a PCR PID in the input multiplex as a priority to use for de-
jittering. If this PID is not available, then the next valid detected PCR will be used.
This is only valid for transparently mapped streams.

Enable or disable Reduced Input Buffer for introducing a low latency dejitter
function.

When clicking on an input port, the status parameters for this port are available in the right hand status bar.
Depending on the version of the module, various parameters are displayed.

Status

Sync 204
Effective Bitrate 14.061
Total Bitrate 27.145
Byte Mode Spread
Sync Byte Errors 16

Bit Errors 57910

The following information is displayed:

Sync
Effective Bitrate
Total Bitrate

Byte Mode

Sync Byte Errors

Bit Errors

MPEG sync number: 188 or 204
Effective bitrate of the input stream
Total bitrate of the input stream

The byte mode specifies how the TS data is transported over the ASI link.
Burst Mode — All TS data bytes are sent without any idle symbols in between

Spread Mode — The S| specification requires at least one idle byte between each
data byte, and each packet start indicator (ox47) is preceded with at least two idle
bytes. The ASI output stream in Spread Mode guarantees that each data byte is
preceded with two idle symbols. This effectively reduces the maximum data rate to
1/3 of the maximum ASI output rate, i.e. (213/3) Mbps. If higher rates are required,
use Burst Mode.

Number of sync byte errors on the incoming stream

Number of bit errors on the incoming stream



The CR-100/1120 QAM/DVB-C input modules can receive up to four individual QAM frequencies. The QAM/DVB-
Cinput modules comes in 2 HW versions; a 2 slot version referred to as QAM input and a 1 slot version referred to
as DVB-C input. The CR-200 CableTV Input module can receive up to 16 individual QAM frequencies. To
configure the module:

e  Switchto the Inputs node in the Navigation Pane

e Select the QAM module you want to configure and the module configuration window will be displayed
(see figure below)

W te
Appear TV QAM Input (14) Menitor Port | off ¥
h Status » Enabled Input Services Mode Modulation Frequency MHz Symbol Rate MBd Spectral Inv Rate Mbps CCErr
& Inputs v@ A QAML 5 DVB QAMB4 400 6.90 Auto 15.193 0
& 1p(0:A) L 28106 Das Erste
@) QAM(14) ) 1504 nRK P2
@) TS Insertion (0:A) =
G 1505 NRK P3
&% Manual PSI
& ss7  wvox
@ outputs @ 4180 cnec
(%) Conditional Access -_
G 1503 NRK P1
& Redundancy
24 Admin > B QAMZ 1 DVB QAME4 408 6.90 Auto 5.247 0
W About > @ € QAM3 1 DVE QAME4 416 6.90 Auto 3.677 0

L D QAM4 1 DVE QAMS4 a24 5.90 Auto 6.533 0

The QAM/DVB-C input window shows all configurable settings as well as the current bitrate and service
information. The following parameters are displayed

Enable Enable the corresponding input port
Input Port on the ASI input module

Services Number of services available on this port
Mode Analysis mode of input port

Modulation Current modulation of input port

Freq [MHz] QAM frequency in MHz

Symbol Rate [MBd]  Specify the Symbol Rate in MBd, valid range is 0.452 —7.23 MBd

Spectral Inv Specify the Spectral Inversion, choose from Auto, Normal, or Inverted
Rate [Mbit/s] Incoming data rate
CCErr Continuity Counter Error —indicates that one or more packets are lost

The above list of parameters can be configured by clicking on the pencil ¢ icon to the right of each input. The
pop up dialog below will be displayed:



Edit QAM Port 14:A
Port Enable r
Name QAM1
Analyze Mode CWVE v
QAM Modulation QAME4 v
Frequency 400
Symbol Rate 6.9
Spectr A
Inversion Auto N
Apply Cancel 0K
Enable Enable the corresponding input port
Name This parameter allows for each port in a module to be labeled. This label is visible as a

tooltip when the mouse cursor hovers over the port. Port names are shown in the alarms
when a non-empty string is set as the name.

Mode Select one of the following modes:

DVB
DVB (SDT)
MPEG
ATSC

OFF

o O O O O

The default mode is DVB. If the incoming transport stream is not DVB compliant, use
MPEG mode instead.

Modulation Specify the type of modulation, select from one of the following:

QAMa6
QAM32
QAM64
QAM228
QAM256

O O O O O

Frequency Specify the QAM frequency in MHz, valid range is 170k — 887Mhz
Symbol Rate Specify the Symbol Rate in MBd, valid range is 0.452 —7.23 MBd

Spectrum Specify the Spectral Inversion, choose from Auto, Normal, or Inverted
Inversion

When clicking on an input port, the status parameters for this port are available in the right hand status bar.
Depending on the version of the module, various parameters are displayed.



Status

Frequency 400.000 MH=z
Symbol Rate 6.900
Frontend Locked Locked
Carrier Status Locked
BER = 1.00e-09
SHNR 38.65 dB
Power Level -18 dBm
Sync 188
Effective Bitrate 16.003
Total Bitrate 38.153
Frequency Offset -1 kHz
Timing Offset 4 ppm
Spectral

Inversion Marmal
Modulation QAMBE4

The following information is displayed:

Frequency Currently tuned frequency in MHz
Symbol Rate Symbol Rate in MBd

Frontend Locked  Lock status of the tuner

Carrier Status Status of the tuning process

BER Bit Error Rate

SNR Signal to Noise Ratio

Power Level Power level of the input signal. Please note that this is the power level after the internal

4 way splitter.
Sync MPEG sync number: 188 or 204
Effective Bitrate Effective bitrate of the input stream
Total Bitrate Total bitrate of the input stream
Frequency Offset  Frequency offset of the tuned carrier
Timing Offset Timing offset of the tuned carrier
Spectral Inversion  Specify the Spectral Inversion, choose from Auto, Normal, or Inverted

Modulation Modulation of the currently tuned channel



The COFDM | DVB-T/T2 input modules can receive up to four individual DVB-T/T2 frequencies. The
COFDM/DVB-T input modules comes in 3 HW versions; a 2 slot version referred to as COFDM input and 1 slot
versions referred to as DVB-T or DVB-T/T2 input. To configure the module:

. Switch to the Inputs node in the Navigation Pane

. Select the COFDM/DVB-T/T2 module you want to configure and the module configuration window will
be displayed. Services available on all four COFDM input frequencies will be listed in this view.

DVB-T2 Input (8)

» Enabled Input

vy A DVB-T

212 FEM

2530  SVT1 Vast

Modulation

DVBT

DVET

DVET

DVBT

Frequency MHz Bandwidth Spectral Inv  PLP ID Rate Mbps  CC Err PIDs

730

8 MHz off 13.410 0

20 303 446 1123 1289

2530 2561 2562 2566 3131

8 MHz off 0.000 & 3160 8191
8 MHz off 0.000

Bitrate | Smin (Lve)  1heur  sn.
8 MHz Off 0.000

Relrieving data

inago 4 3 2 1

The COFDM / DVB —T/T2 input window shows all configurable settings as well as the current bitrate and service
information. The following parameters are available:

Input
Services
Mode
Modulation
Frequency
Bandwidth
Spectrum Inv
PLPID

Rate [Mbit/s]

CCErr

Port on the COFDM/DVB-T/T2 input module
Number of services available on this port
Analysis mode of input port

DVB-T or DVB-T2 (T2 input module only)
Input carrier frequency

Input carrier bandwidth

Current Spectrum inversion setting

Input PLP ID (T2 input module only)
Incoming data rate

Continuity Counter Error — indicates that one or more packets
are lost

The above list of parameters can be configured by clicking on the pencil & icon to the right of each input. The
pop up dialog below will be displayed:



Edit DVB-T2 Port 8:A

Port Enable v
Mame DVE-T
Analyze Mode OWE v
DVB-T2 Modulation DVBT M
Frequency 730 Hz
Bandwidth 8 MHz v
Spectrum
Inversion Off M
Apply Cancel 0K
Enable Enable the corresponding input port
Name This parameter allows for each port in a module to be labeled. This label is visible as a

tooltip when the mouse cursor hovers over the port. Port names are shown in the alarms
when a non-empty string is set as the name.

Mode Select one of the following modes:

DVB
DVB (SDT)
MPEG
ATSC

OFF

o O O O O

The default mode is DVB. If the incoming transport stream is not DVB compliant, use
MPEG mode instead.

Modulation Specify the type of modulation, select from one of the following:
o DVBT
o DVBT2
Frequency Specify the QAM frequency in MHz, valid range is 170k — 887Mhz
Bandwidth Specify the Signal bandwidth (6MHz — 8MHz)
Spectrum Specify the Spectral Inversion, choose from Off or Inverted
Inversion

When clicking on an input port, the status parameters for this port are available in the right hand status bar.
Depending on the version of the module, various parameters are displayed.



Lock Status
Effective Bitrate
Total Bitrate

Modulation Error
Rate

Signal Noise Ratio
Pre-Viterbi BER
Pre-RS BER
Hierarchy

FFT Mode

Guard Interval
Constellation

Coderate

Status

Lock Status Locked
Effective Bitrate 13.904
Total Bitrate 31.669
Modulation Error

Ratio 31.5 dB
Signal Noise

Ratio 30.0 4B
Pre-Viterbi BER < 1.00e-09
Pre-RS BER < 1.00e-09
TPS Info

Hierarchy MNone

FFT Mode 8K

Guard Interval 1/32
Constellation 64-QAM
Code Rate 7/8

L1 Parameters
PLP Parameters (Active Data)

PLP Parameters (Active Common)

Lock status of the tuner
Effective bitrate of the input stream
Total bitrate of the input stream

Modulation Error Radio in dB - a typical good reading is between 30 and 4o (the
higher the better).

Signal to Noise Ratio — represents how much the signal has been corrupted by noise.
Bit error rate before Viterbi error correction.

Bit error rate after Viterbi / before Reed Solomon error correction

Hierarchy of the currently tuned channel.

Fast Fourier Transform Mode of the currently tuned channel.

Guard Interval of the currently tuned channel.

Constellation of the currently tuned channel.

Code rate of the currently tuned channel

Additional parameters for DVB-T Input card (1 slot version).

Timing Offset

Stream

The value of timing offset is in ppm, will depend on the input stream.

Input Stream.



The 8VSB input module can receive up to four individual 8VSB input streams. To configure the module:

e Switch to the Inputs node in the Navigation Pane

e  Select the 8VSB module you want to configure to display the module configuration. Services available
on all four 8VSB input ports will be listed in this view.

The 8VSB input window shows all configurable settings as well as the current bitrate and service information.
The following parameters are available:

Enable

Input
Services
Mode

Rate [Mbit/s]
Freq[MHZz]

CCErr

Enable the corresponding input port
Port on the ASI input module

Number of services available on this port
Analysis mode of input port

Incoming data rate

Specify the currently tuned frequency in MHz, valid range is 47— 861MHz.

Continuity Counter Error —indicates that one or more packets are lost

To monitor any of the demodulated 8VSB input signals, one of the 8VSB input ports can be assigned to the
output ASI monitor interface. The demodulated 8VSB input signal will then be copied onto the monitor port for
further analyzing or monitoring of the transport stream. Normal operation will not be affected if the monitoring

port is used.

The above list of parameters can be configured by clicking on the pencil & icon to the right of each input.

When clicking on an input port, the status parameters for this port are available in the right hand status bar.
Depending on the version of the module, various parameters are displayed.

Sync
Effective Bitrate
Total Bitrate

Lock Status

Status Port A

Sync Mo
Effective Bitrate: 0.000
Total Bitrate 0.000
Lock Status Mo
Level -105
MER 0

MPEG sync number: 188 or 204
Effective bitrate of the input stream
Total bitrate of the input stream

Lock status of the tuner

Mbps

Mbps

dBrmw

dB



Level

MER

The QAM-B input module can receive up to four individual QAM-B input streams. To configure the module:

RF level measured in dBmV

Modulation Error Radio in dB - a typical good reading is between 30 and 40

(the higher the better).

e  Switch to the Inputs node in the Navigation Pane

e  Select the QAM-B module you want to configure to display the module configuration .Services available on all

four QAM-B input ports will be listed in this view.

The QAM-B input window shows all configurable settings as well as the current bitrate and service information.

The following parameters are available:

Enable

Input
Services
Mode

Rate [Mbit/s]
Freq[MHZz]
Modulation

CCErr

To monitor any of the demodulated QAM-B input signals, one of the QAM-B input ports can be assigned to the
output ASI monitor interface. The demodulated QAM-B input signal will then be copied onto the monitor port
for further analyzing or monitoring of the transport stream. Normal operation will not be affected if the
monitoring port is used.

Enable the corresponding input port
Port on the ASlinput module

Number of services available on this port
Analysis mode of input port

Incoming data rate

Specify the currently tuned frequency in MHz, valid range is 47— 861MHz.

Modulation of the carrier

Continuity Counter Error —indicates that one or more packets are lost

The above list of parameters can be configured by clicking on the pencil &

When clicking on an input port, the status parameters for this port are available in the right hand status bar.
Depending on the version of the module, various parameters are displayed.

Status Port A

Input Sync No
Effective Bitrate: 0.000
Total Bitrate 0.000
MER 25
Lock Status No

Level 0

icon to the right of each input.

Mbps
Mbps

dB

dBmv



Sync MPEG sync number: 188 or 204

Effective Bitrate Effective bitrate of the input stream

Total Bitrate Total bitrate of the input stream

Lock Status Lock status of the tuner

Level RF level measured in dBmV

MER Modulation Error Radio in dB - a typical good reading is between 30 and 40 (the
higher the better).

The ISDB-T input module can receive up to four individual Frequencies. To configure the module:
o Switch to the Inputs node in the Navigation Pane

o Select the ISDB-T module you want to configure and the module configuration window will be
displayed. Services available on all four ISDB-T input frequencies will be listed in this view.

The ISDB-T input window shows all configurable settings as well as the current bitrate and service information.
The following parameters are available:

Enable Enable the corresponding input port

Input Port on the ASlinput module

Services Number of services available on this port

Mode Analysis mode of input port

Freq[MHz] Specify the currently tuned frequency in MHz, valid range is 47— 861MHz.
Bandwidth Input signal bandwidth (6 —8 MHZ)

Rate [Mbit/s] Incoming data rate

CCErr Continuity Counter Error —indicates that one or more packets are lost

The above list of parameters can be configured by clicking on the pencil & icon to the right of each input.

Editt ISDB-T Port 5:A

Name This parameter allows for each port in a module to be labeled. This label is visible
as a tooltip when the mouse cursor hovers over the port. Port names are shown
in the alarms when a non-empty string is set as the name..



The TS insertion feature allows the upload and playout od pre-generated TS files onto any processing/output
module. It is only available on Switch modules with an IP Input port, ie Dual IP Input, Input+Output or Seamless IP
Input.

TS File Sources Add |
» Input Port Label Services Type File Analyze Mode Play Rate Mbps  CC Err
8 tg Local 0_atv_pause_seq_576i.ts DVB Stop 0.000 3 & @
2 mux Local 1_muxl.ts DVE Stop 0.000 = .é})
1] nrk10 Local 2_nrk_cbr_10_mbps.ts DVE Stop 0.000 3 &
3 rec Local 3_recording_2.ts DVE Stop 0.000 3 & @
4 nrk20 Local 4_nrk_cbr_20_mbps.ts CWE Stop 0.000 & & @
5 nrk_crop Local 5_nrk_cbr_10_mbps_crop.ts DVB Stop 0.000 & & @
[ loop_new Local 6_atv_loop_seq_720p50.ts DVB Stop 0.000 1} 3 &
7 raihd Local 7_raiHD_dtt_crop.ts DVB Stop 0.000 3 & @
11 Teknisk Feil Local 8_teknisk feil 720.ts DVE Stop 0.000 3 &
9 TS loop (slate) Local 9_my_loop.ts DVE Stop 0.000 3 & @

In order for TS insertion to be enabled, a valid ‘ts-insertion’ license must be present and a MicroSD card must be
mounted on the MMI module. The TS Insertion user interface will be available under the Inputs tab:

%) Inputs
%) IP(0:A)

%) DVB-5/52(2)

%) IP(6)

%) TS Insertion (0:A)

&% Manual PSI

Pushing the Add button under the TS Insertion page will bring up the following dialog:

Add File Source

File Type Select file type Local v

Local file Label

Mo local files available

Select a file
Upload File
Playout PCR Pid
Rewrits PCR v
Analyze Mode DVB v
Playout Play (loop) v

cancel || add |

The Upload File button can be used to select a file and upload it to the MicroSD card. After the file has been
uploaded, it will appear in the "Local file" list, ready to be selected. For files larger than 50MB, FTP upload (see
below) is recommended:


http://10.10.0.45/Appear/attachment/wiki/SWIP/FileStreaming/inputs.PNG

Select file type Can be set to Local (local file on USD card), or NAS (networked attached

storage).
Label Text label to identify the contents of this TS file.
Select afile Select a file for TS insertion. When more than one file is uploaded, the list

will contain several files ready for playout.

PCR Pid Leave unchecked for automatic PCR detection. May be used to force a
specific PCR, if multiple PCR pids are present

Rewrite PCR When checked, PCR/PTS and CC fields will be re-written at every loop
point to hide the discontinuity at the TS loop point

Analyze Mode Can be set to (Off, DVB, DVB SDT, MPEG, ATSC, DVB Test, DVB Non-
Compliant) to select the PSI/SI system for the TS file to be inserted.

Playout Can be set to Play (loop) or Stop. When set to Stop, the TS file will be

configured and ready for playout, but playout does not start. When set to
Play (loop), playout will start and loop at the end of the TS file.

For large files (50MB+) web upload may be slow, and SCP upload is a better alternative.

In order to upload, connect to the control port/MMI IP address with an SCP client. All TS files must be uploaded
to the "/mnt/mmc/staged" folder using the ‘asio’ user. An example command would be as follows:

scp recording.ts asio@192.168.1.100:/mnt/mmc/staged/recording.ts

Once a file has been uploaded here it will appear in the "Local file" list using the "Adding a file" procedure as
described above.

When adding a file from an external network attached storage (NAS), the Select file type must be set to NAS.
The external NAS server must be reachable from the control port on the switch module. The add file dialog will
then change to reflect that a NAS file source shall be added:

Add File Source

File Type Select file type NAS v
NAS Label NRK
Filename nrk_10mbps.ts
Remote Share P I
Path 10.10.25.4:/var/nfsshare
VFS Type NFS4 v
Playout PCR Pid
Rewrite PCR rd
Analyze Mode DVE v
Playout Play (loop) v

Cancel Add




Filename Exact filename of the file present on the external NAS
Remote Share Path Remote share IP path on the external NAS (eg 10.10.10.10.:/path/to/folder)

VFS Type Currently only NFS4 is supported

All added TS streams can be edited at any time by using the edit icon (pencil). This may be used to stop or start
file playout, change settings etc.

Edit File
File Type Select file type Local v
Local file Label TS loop (slate)

teknisk feil 720.ts
Keep existing file

Select a file
Upload File
Playout PCR Pid
Rewrite PCR Ld
Analyze Mode DVE v
Playout Stop v

| Apply Cancel 0K

Figure 5.41- Edit TS file

The download icon (folder with arrow) allows the TS file to be downloaded from the SD card to the local
computer. The delete icon (stop sign) will delete the TS file and all settings.

Once a valid TS has been uploaded and configured, it will be available to processing and output module in the
same way as a standard input service. This can be used as a main output service, or configured as a backup
source.

The requirements for the TS file/playback are:

Supported File storage e  Micro SD card (on MMI module)
e external NAS reachable from the MMI control port

e Total storage size is limited by the micro SD card (16GB for
current ATV card), or the NAS

Supported File Format e  MPEG-2 TSfile (*.ts)



Performance Limits

CODEC support

File size is limited to 4GB per file (FAT32)

Note: Image files shall not be supported directly, but must be
encoded into a TS using an external SW encoder

10 files/streams total supported in GUI

Each selected file stream shall allocate one input port (out of the
total 250 IP input ports)

10 Mbps player total bit rate (sum of all streams)

any CODEC supported (MPEG-2 SD/HD, H.264 SD/HD)

Recommended that the TS file has a closed GOP structure for
looping purposes



The unit supports descrambling and scrambling given that the required modules have been installed.
Descrambling and scrambling are processing elements; hence they are not listed in the Input or Output nodes.
These functions are found as part of the output service configuration.

%y

-
Appear TV CAM
. - Input Output
i status slot  CAMSlot  Services CAM Name Pids Bitrate[Mbps] Bitrate[Mbps]
@ Inputs 9 A 0 not available 0 0.000 0.000
@ outputs El B 2 NDS Videoguard 4 9.663 9.2686
Conditional Access 10 & z NDS Videoguard 5 5,000 7,665
S cam 10 B z NDS Videoguard 4 67.000 23,225
BISS Keys 11 A z Conax Aston Pro 2.1800 & 67.002 27.952
S 5Cst14) 11 B 0 not available 0 0.000 0.000
@ Decoders
il Redundancy SCS
T4 EPG
. slot Type ECMGs ECMs EMMGs EMMs
% Admin
14 505 1 1 a o
[ Import/Export
License
© 2bout Scramblers
slot  Services Algorithm Enable Bitrate[Mbps] Sync Mode Peer Ip Peer Port
Scrambling
4 0 dvb csa v 0.00 off v
Apply Changes

The Conditional Access node displays existing configuration for CAMs, SCSs, Scramblers and Descramblers.

The following parameters are available:

CAM:

Services Number of services being descrambled by the CAM
CAM Name Name/provider of CAM module

PIDs Number of PIDs currently being descrambled
Input Bitrate Input bitrate into the CAM module

Output Bitrte Output bitrate from the CAM module

Scramblers:

Algorithm  Select the correct algorithm to be used for Scrambling based on the currently installed
licenses.

If you feel your chosen algorithm is missing, please contact Appear TV support.
Descramblers:
Algorithm  Select the correct algorithm to be used for bulk descrambling based on the currently

installed licenses.

If you feel your chosen algorithm is missing, please contact Appear TV support.



The unit is capable of descrambling a number of incoming services with the installation of a descrambler module.
The descrambler module comes with two Common Interface slots and can therefore host two Conditional
Access Modules (CAM's). Each Common Interface slot supports the descrambling of one or more services
depending on the CAM module used.

Refer to the decoder and radio module description section for details on how services can be descrambled for
these units.

To descramble a service first insert the CAM into an available Common Interface slot, then insert your Smart
Card into the CAM.

To assign the Common Interface slot to a service to be descrambled, double click on that service and within the
Outputs page to display the Service Properties dialog

Service Properties

Service
Service Marne Anirnal Planet Keep ariginal
Service 1D 407 Keep original
Pravider Keep original
Service type Griginal Keep original
Priority High w
Monitor port off A
IR“%“t d Backup source Mone o
edqundanc! N .
¥ Switching mode Off w
Descrambling  pescrambler [16-A) NDS Yideoguar ¥

Alt. CAM mode Disabled

Fl'gg_ilgnﬂliﬂg Present Following | Auto v
n Schedule Auto L/

Apply Cancel

A descrambled service may be sent to up to four individual outputs. In other words, if the unit is configured with
an IP output module and a QAM output module, then the descrambler module will be able to copy the
descrambled service and send it to both the IP output and QAM output destinations. Alternatively, the same
service can be sent to different ports on the same output module.

When an input service is configured to be sent to different outputs, the configuration is automatically
performed by the system —as long as the same descrambler is selected. This copy function is based on per
service, i.e. if a Smart Card is able to descramble up to 10 services, then the maximum number of output
streams from the descrambler will be 40 (10 x 4).

The CAM configuration page below (accessible by selecting Conditional Access = CAM in the Navigation
Pane) displays the following:

e  Alist of available CAM modules with its corresponding name,
e  The chassis slot where the Decoder or Descrambler module is installed, and
e The CAM slot (each Decoder/Descrambler module has two CAM slots labeled A and B).



ety

.
Appear TV CAM Configuration
l“ Status Slot CAM Name Alt CAM CAM Interface EMM Source Auto Reset Max TS Rate [Mbps]
@ Inputs | Majarity 65 v
& Outputs a B NDS Videoguard O spen aute Majority % resst |68 -
&) Conditional Access 10 & MDS Videoguard O e auto Majority (¥ peset |58 v
mical 10 B NDSV s
ideoguard open auto Majority reset |68 v
5 BISS Keys
11 & Conax Aston Pro 2.1300 spen auto Majority % reset |63 v
& scs(14)
@ Decoders O Majority |+ ] v
il Redundancy
T EPG
A Admin
(5 Import/Export
) License
v About
abp
Appear TV CAM Configuration
R status slot CAM Name AltCAM CAM Interface EMM Source Auto Reset Mase TS Rate [Mbps]
@ Inputs O s W one v 43 (defauld) ¥
@ Conditional Access F amo W One v 43 (default) w
Y cAM
) ] auma W One v 43 (defauld) v
¥ Decoders
® Redundancy ] s v one ¥ 4% (defauly) ¥
A adrin F auto W one - 43 (default)
s Impor/Export
F F 0 e % One 43 (default) ¥
License
0 About ] aute W One - 43 (default)
F auto % One 2 43 (defauld)
F One - 43 (default) &
F One w 43 (default) %

If there is no CAM module in the Decoder/Descrambler module, CAM Name will be displayed as not available.

The Alt CAM Mode, CAM Interface, EMM Source, Auto Reset, Reset and Max TS Rate are the configuration
fields available in this page (Figure above).

Slot Slot in which the Descrambler/Decoder is installed

CAM Slot Slot in which the CAM module is installed — either slot A or B

CAM Name Name of the CAM module

Alt CAM Mode Activate sending of the entire input stream to the CAM without PID filtering -

explained in detail in Section 6.1.4.

CAM Interface Displays the menu defined by the CAM manufacturer — explained in detail in
Section 6.1.5.
EMM Source Displays the source of the EMM, the default value is auto. For the Quad

Decoder, depending on the number of decoder inputs, it is possible to have
more than one EMM source. In this case, a drop down box will be shown - select
the appropriate source.



Auto Reset Automatic CAM Reset — enables the CAM to reset if there are failures in the
descrambling process. This helps the CAM to recover automatically without
requiring the user to reset manually. Auto Reset provides the following
options:

Off — automatic reset is disabled; the CAM can be reset manually.
One - if one or more services have descrambling failures, the CAM will reset.

Majority —if more than half the services configured to be descrambled in the
CAM fail, the CAM will reset.

All—in this mode, the CAM will simply reset if all services configured in the
CAM fail to be descrambled.

Man Reset Manual CAM Reset — sometimes resetting the CAM Module is necessary, e.g. if
the CAM is not responding. Click reset to power recycle the CAM module.

MAXTS rate [Mbps] Maximum Transport Stream Range can be used if the rate of the transponder
exceeds the default CAM input rate. The user can choose one of three values:

. 43 Mbps
. 58 Mbps
. 68 Mbps

The default value is 43; however, not all CAMs support these rates.

In a normal configuration, when an input stream is sent to the CAM, only a selection of PIDs that comprise the
services being descrambled are actually transmitted, together with CA- related PIDs listed in the PSI.

In Alt CAM Mode, the entire input stream is sent to the CAM without PID filtering. This feature can be useful in
the following scenarios:

Some CA systems do not list all the required PIDs in the PSI. Often this will involve the EMM PIDs, resulting in
problems keeping the subscription updated over time. Alt CAM Mode can prevent this problem.

Sending all the PIDs changes the packet timing of data streaming into the CAM to more closely resemble that
of the input. Testing has shown that very few CAMs require this to work reliably over time.

Not filtering PIDs sent to the CAM simplifies the input card configuration due to all input PIDs being sent. This
may slightly improve response time on service changes. The effect may be marginal, but it could be of value,
especially for inputs where most of the services are descrambled in the same CAM anyway.

The drawback of Alt CAM Mode is increased bandwidth usage from the input card(s) into the system. In most
systems, this is not a significant limitation; however, it should be taken into consideration for large systems.

It is generally advised to disable Alt CAM Mode as this creates a higher bandwidth
requirement in the unit.

We recommend you enable this option if you have problems with:
o descrambling a service

o keeping the subscription updatedreliability




Appear TV

6.1.5 CAM Interface

Each CAM Module has its own menu structure defined by its manufacturer to access module information, e.g.
subscription status and to insert configuration data, e.g. a new PIN Code, maturity rate, and a key to descramble a
service.

The CAM Interface feature allows operators to access and interact with these menus easily via the web GUI.
By clicking on Open under the CAM Interface column, a pop-up box appears over the CAM Configuration
page. This is the CAM Interface dialog.

6.1.6 Navigation

Based on the figure below, the standard CAM Interface provides two buttons at the bottom and a list of
clickable menu options.

e  The Back/Exit button returns to the previous menu

e Ifthe Back/Exit button is pressed on a top-level menu, the same menu screen will be displayed

e The Close button stops interaction with the CAM Module, closes the CAM Interface dialog, and
displays the CAM Configuration page

‘Appear TV

5:A Conax Conditional Access

. E Status
Main menu
> @) Inputs Subscription status
> & Outputs Event status
- Tokens status
¥ {5 Conditional Access Change CA PIN
) Maturity Rating
) Descrambling Modem Ordering
@ Scrambling About Conax CA
- Message
5 BISS Keys Language

- Loader status
» {5 scs(e)
Press 'OK' to selact; Press 'EXIT to return

> & 5C5(9) [
* @ Redundancy

Back/ Exit I[ Close J

It is possible that the dialog above varies depending on the CAM manufacturer. Menus that do not allow user
interaction are called Lists. Since Lists are bottom-level menu items, possible operations are either to go back
to the previous menu or close the CAM Interface.

11:B CryptoWorks
General card information

Label: imagin
Smartcard address: 0 6871 9476 735% 0
Current maturity rating: 18+
Program provider:
IMAGIMN
SPAREZ
SPARE3
SPARE4

[ Back fExit “ Close J

Another type of dialog is the Enquiry dialog (see below). This dialog is displayed when the CAM Module
requires user input such as a PIN code. The CAM defines the maximum length of the input data and whether
actual characters are displayed as the user types.
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Change CA PINEnter CA PIN:

Send

Back/ Exit l Close

The CAM Interface supports multiple users but not multiple sessions. This means that it is possible to access

the CAM Interface of the same CAM Module from different computers or browsers simultaneously, but users
cannot be on different levels of the menu. For this reason the CAM Interface is refreshed every 10 seconds to
request the current valid menu screen.

Due to this synchronization scheme the menu screen will change for all current users even if just one of them
interacts with the CAM Interface dialog.

Multiple users interacting with a single CAM Module can lead to synchronization errors. For instance, when
one user tries to access a menu that has not been refreshed after another user has interacted with it, a
synchronization error will occur. This will display a Status error. This and other errors are handled by the
CAM Interface to provide safe and consistent interaction.

When a situation results in an error and does not permit proper communication with the CAM Module, an
error message will be displayed. There are different conditions that can lead to errors. The table below lists
the possible error messages and their descriptions.

Error Message Description

Error: No session.
Refresh to recover
communication

The user is trying to answer a menu or enquiry and the session has been
closed.

Error: Session ID. Refresh
to recover The user is trying to access a session that is no longer available.
communication.

The status count value received from GUI is not the same as the one in the
CAM Interface. This means that the GUI could be in another level of the
menu which can lead to a non desired operation.

Error: Status. Refresh to
recover communication.

Error: Invalid message

The message parsing process is not successful.
format. gep gp

Error: CAM No response.
Refresh to recover Within a specified timeout, the CAM Interface failed to respond.
communication.

No CAM/PC Cardinslot. | Thereis no CAM Card in the slot.

CAM not identified, or

identified as non-CAM. The PC Card is not identified, or identified as non-CAM.




When an error message is displayed, the Back/Exit button is replaced by Refresh. The operator can either
close the CAM Interface, or try to Refresh the session. If a synchronization error occurs, Refresh is the ideal
solution. Otherwise, the operator can wait for the CAM Interface to request a Refresh automatically.

The Generic Descrambler Cl module (Descrambler gen. 2) is a single slot processing card that supports 2 CAMs. The card
is hot-swappable with previous DDM-DCI module so rest all parameters are same as section 6.1.1t0 6.1.7

Each CAM has licenses to restrict use; "number-of-descrambled-services-cam-a" and "number-of-descrambled-services-
cam-b". The Descrambler supports both MUXing on the input and transparent mode, but each CAM can only be used for
one mode at a time. If services are being routed through a CAM in a mux-fashion, the CAM is unable to descramble other
services in transparent mode. MUXing supports descrambling in a single CAM services from any input source going to
any output source.

Edit Settings

Descrambling Descrambler (12-B) Conax Aston Pr ¥
Alt, CAM mode Enabled
Descrambled SID Name
Services 7223 MTV [1:0:7223] (=]
28810 RTL2 Austria [1:0:28810] @
Apply Cancel Ok

Once the Generic Descrambler CI module is inserted with CAM in the chassis then outgoing services can be descrambled
by enabling it in the Descrambling tab, in the Edit Settings menu when editing an outgoing service.

The following parameters are available:

Descrambling Slot and Clin which the Descrambler is installed either Sx:A or Sx:B

Descrambled Services Select the services which needs to be descrambled using that CAM

The module has the capacity to descramble up to 200Mbps worth of services over 2 CAMs (100 Mbps each).



CAM Configuration

Slot CAM Name

- A Sky UK Professional CAM
6 B sky UK Professional CAM
12 A Conax Aston Pro 2.1800
12 B Conax Aston Pro 2.1800

Alt CAM
rd

7
Fj
Ld

CAM Interface EMM Source Auto Reset
open auto b One h
open auto v One v
open auto T One hd
open auto ¥ One A

reset

reset

reset

reset

Max TS Rate [Mbps]
76.00 v
76.00 b
43 (default) ¥
58 v

43 (default)
50

Apply Changes

Appear TV's bulk descrambler is able to descramble up to 250 services per card. Actual descrambling is
performed in firmware while extraction of the Control Word from the ECMs is done by integrated soft clients
provided by the CA vendors. The bulk descrambler runs on a dedicated module, providing an external Ethernet
port used for the communication between the soft client and the CA server for exchange of access criteria.

The maximum number of ECMs that can be descrambled depends on the processing power requirement of the

CA client.

Currently the descrambler algorithms supported are: DVB-CSA or AES-ECB; but not both simultaneously.

Below are the CA systems integrated with the bulk descrambler module:

CA System Number of Services Supported
BISS 250 services
Latens 250 services
Verimatrix 250 services

Preparing the bulk descrambler module to descramble services requires some initial configuration to establish a
link to the CA vendor’s server. To be able to view the GUI and enter necessary parameters, the correct licenses
must be installed as the bulk descrambler functionality is licensed together with the number of services.



SCs

slot Type ECMGs ECMs EMMGs EMMs
& 1= 1 250 1 1
Scramblers
Slot Services Algorithm Enahla Bitrate[Mbps] Sync Mode Peer 1 Peer Port
9 Scrambling P ¥ P
3 250 aes ech v 108.58 off v
Descramblers
Slot Services Algorithm Company Name Server IP Server Port Bitrate[Mbps] Edit
4 z00 aes ech v .00 edit
14 202 dvb csa ~ N/ A edit

In order to access to Verimatrix Bulk Descrambler configuration, click on Conditional Access 2>
Descrambling, and the following menu will be presented:

**e Dont touch- Pallavi Testin

'Appear tv Descramblers Configuration
i status slot Algorithm
@ Inputs 3 dvbcsa ¥
® outputs
& Conditional Access Software clients
& Descrambling
_ Slot Name Services ECMs Server IP Server Port Edit
& scrambling
6 Verimatrix i6 o 13.52.142.173 12686 edit
(& BISS-EIDs
& BISS Keys
& scs8)
& scs(9)
The following parameters are available:
Slot Slot in which the descrambler module is installed
Services Number of services currently active
Algorithm Descrambling is performed in firmware. Depending on the firmware installed,

different algorithms will be available. Select an algorithm after installing a
descrambler.

Company A unique key that will be exchanged with the CA system (provided by your CA
Name vendor)

Server IP IP address of the CA vendor's server

Server Port CA vendor port to be used

Bitrate [Mbps]  Total bitrate passing through the descrambler

Edit Bring up the dialog below

By clicking on “edit”, the user will access to the Verimatrix VCAS' specific settings, as shown in the
picture below:



Verimatrix (ViewRight v3.7)

VCAS Server IP 13.52.142.173
parameters Server Port 12686
Timeout 10

MEAE (optional)

]

Rating Level 25

Operator ID (0 =

(=]

any)
CW Entropy

[ v
Reduction off

Apply Cancel

Server IP IP address for the CAS server

Server Port IP port for the CAS server

Timeout Duration of timeout for connecting to the CAS server.

MEAB Enter value

Rating Level Enter the value for Rating Level (0 — 255)

Operator ID Set the Operator ID value. A value of ‘o’ will indicate that any Operator ID is
accepted

CW Entropy Reduction  Enable or Disable Entropy Reduction (CSA mode only)

Once the bulk descrambler has been initialized, outgoing services can be descrambled in the same manner as the
standard CAM based solutions — by selecting the descrambler module to be used for descrambling in the Service
Properties dialog (on the output configuration page). A similar procedure is necessary for Radio and decoder

modules too.

Software version 3.38+ supports entropy reduction of the CW received by the descrambler
(CSA mode only). If the service is scrambled with a 48-bit CW, the descrambler is able to
descramble both with a 64-bit key (that is reduced to 48-bit) and 48-bit key (that remain the
same). But the user will not be able to descramble a service where the service is scrambled
with 64-bit CW, since the CW then will be reduced, and there will be a mismatch between
scrambled TS and CW. CW entropy reduction is disabled by default, and not required for
normal operation where TS scrambling and CW match.

The Verimatrix Bulk Descrambler can stop descrambling if the ECM received has a rating level that is higher than
allowed for the descrambler.

The rating level is a value between o0-255.
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If rating level is enabled the library will monitor the ECM and stop descrambling if the rating level in the ECM is
higher than the one set for the descrambler.

6.3.1.2 Setting descrambler rating level

For each descrambler you can set a global rating level that all services must follow (if rating level is enabled). The
descrambler rating level is set in Conditional access-> Descrambling in the edit menu for the Verimatrix bulk
descrambler.

Verimatrix (ViewRight v3.7)

VCAS Server IP 13.52.142.173
parameters Server Port 12686

Timeout 10

MEAB {(optional)

I Rating Lewvel 255 I

Operator ID (0 = o

any)

CW Entropy v

Reduction off

I Apply H Cancel

By default, this value is 255, which means it will descramble all services.

6.3.1.3 Enabling rating level for a certain output service

Rating level can be turn on when descrambling with Verimatrix is selected in the output GUI. This means
that the use of rating level can be turn on per service.

—nare eAnEr Iy

Service Components Scrambing Transport Port Settings EvM HOLTV Apps

Service Name SUPER RTL A B) Keep onginal
Servee ID 78815 g Keep orginal
PMT PID 500 E) Keepongnal
Provider ) xeepongnal
Service type Orgnal >l Keep cegnal
Priorty High -
Mongor port off =l
Backup source None _'J

Redundancy Swtching mode on -

Descrambling Descrambier (9) Vermatrix -
Ratng level on -

CAM mode
EIT Signaling in Present Folowing Auto =l
ST Schedule = =

6.3.1.4 Alarm: Stopped descrambling due to rating level

When the rating level in the ECM goes above the value set in the descrambler, the descrambling will stop
and an alarm will be raised
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Encryption (%)  Verimatrix: Descrambling failure (Pin Re ): SUPER RTL A

User can enable a monitoring alarm to detect changes in ECM rating level in the Status—>Monitoring
menu.

_K. Dnnt!uuzl\\*/l’allavi Testin
ppear
Monitoring
i status

Il service view
&, Output View » Scrambled Input &
& Hardware View
Ty ¥ Verimatrix Rating Level Monitering &
S Alarm History Raise alarm when ECH rating level change on v
g Alarm Setup Apply.
S Monitoring

S Snmp ¥ PID Status Timeout &

& Tnputs Status timeout for missing PIDs

® outputs ooty |

& Conditional Access

§ » Service Menitoring &)
& Descrambling -

& Scrambling » Port Monitoring &
& BISS-EIDs

& BISS Keys

If the ECM rating level is below the descrambler rating level, the alarm will provide the value of the ECM
rating level. If the ECM rating level is above the descrambler rating level, the alarm will only notify that
the rating has gone above the descrambler rating level.

Operator ID filtering is available for Verimatrix bulk descrambler.

The edit menu for the Verimatrix descrambler have an Operator ID input.

Verimatrix (ViewRight v3.7)

VCAS Server IP 13.52.142.173 2]
parameters Server Port 12686
Timeout 10

MEAB (optional)

Rating Level 255
Operator ID (0 = o
any)
CW Entropy
: Off v
Reduction
Apply || Cancel |

Define Operator ID in the GUI:

e Value: 0-255, 0 means any Operator ID.
Verimatrix Bulk descrambler extracts Operator ID from ECM and compare against configured
value:

e It rejects ECMs if Operator ID is set (not 0) and is different to the value configured

e It accepts ECMs that match the Operator ID indicated in the configuration, using these
ECMs for descrambling

e Verimatrix descrambler will raise an alarm if no ECM has been found with the
configured operator id: "Warning: Operator ID field not present in incoming ECM’s.



Extraction of ECM Operator ID only guaranteed as long as Verimatrix doesn't change their
ECM format

The unit supports BISS and BISS2 scrambling and descrambling (Mode 1 and Mode E), which is the simplest form
of fixed key scrambling available. The scrambling solution is based on the standard scrambler card, while the
descrambling is based on the bulk descrambler card.

BISS descrambling can also be done via a CAM based system where the key is
inserted using the CAM interface. Detailed explanation on BISS descrambling with
CAM systems is beyond the scope of this manual.

The key handling procedure is identical for both scrambling and descrambling. A key can be defined and
associated with a name, which is the reference used for the stream’s configuration.

..' .
Appeal" tv Add/Remove BISS Key
i status ;

&) Inputs

$ Outputs

Biss-E ID

& scrambling

/) BISS-EIDs test2 chek DVB CSA BISS W/...

" BISS Keys

The figure above illustrates a GUI with one existing key named “test2 chck”. The “test2 chck” key may be used
both for descrambling and scrambling.

The following parameters are available:

Name Name for the key

Key Type Select one of the following:

o RAW 64 Bit

. DVB CSA BISS w/o-byte expansion

. DVB CSA BISS-E w/o-byte expansion

. DVB CSA BISS w/ checksum expansion

. DVB CSA BISS-E w/ checksum expansion
o DVB CISSA BISS2

o DVB CISSA BISS2-E

Key (Session Word) Control word used for scrambling or descrambling

In BISS Mode E the key (Session Word) is protected by encrypting it using a key ID. An encrypted key is
generated by selecting DCB CSA BISS-E as key type, and using the Encode mode, and selecting the BISS-E Unit
Key. The resulting encrypted key is displayed to the user in the GUI. The same procedure is used in order to
retrieve a clear key from an encrypted BISS-E Unit Key by selecting the Decode mode.



The page for BISS-E IDs is used to add in keys which can be used to encode/decode BISS-E keys. Please note,
that once these keys have been added, it is not possible to view/edit the original key.

.'..
Appear tv Add/Remove Biss E ID
Unit name BISS type {nj
M status
sissi ] — add_J|_ memove ]
 toputs
& outputs BISS2
&) Conditional Access Current Biss E IDs
& D bl
@ Lescrambing O Unit name BISS type
1) Sl O edit Paclo 1D BISS1
) BISS-E IDs
- O edit oOla BISS1
&) BISS Keys
& scs(12)

The following parameters are available:

Unit name Name for the Unit
BISS Type BISS1 or BISS2
ID Specify the Key for the unit

To configure an outgoing stream with the defined BISS or BISS2 key, select a dvb csa Scrambler module from
the drop-down menu, and tick the “Fixed Key” checkbox. That will show a new section in the “*Scrambling” tab
called “Control Word"”, where The BISS Key dropdown box will list all previously defined keys. Select the desired
BISS Key and click “Apply” to enable fixed-key encryption. BISS or BISS2 will be used according to the key that
has been selected in the drop-down menu.

Edit Settings

Conditional Scrambler dvb csa_48bit(12 ¥

Access Partial mode off - scramble all ¥
Fixed Key ()

Trick Mode PVR Assist

Control BISS Key Paclo Biss1 ¥ |

Word

Scrambling ® all a/v a/v/text afv/ttxt/dvbsub audio video manual

Rules
Priority Comp. Type Language Incoming PID Scrambling Mode
Default = hd 3 ‘ scramble v

Apply H Cancel H Ok




To descramble an outgoing stream with the defined BISS key, select the appropriate descrambler card and key
to be used in the output service configuration page. If using a Bulk Descrambler module, ensure that it is running
in DVB-CSA mode (BISS not available for AES Bulk Descrambler). If that is the case, the “Descrambler” drop-
down menu in the output settings of an outgoing stream will presented a “BISS” option, that shall be selected.
Then choose the corresponding fixed-key in the “*Control Word” drop-down menu and click “*Apply” to start BISS
or BISS2 descrambling.

Edit Settings

T e T T

Service Name Viasat Film Premiere HD @ Keep origina
Service ID | Keep origina
PMT PID 1600 | Keep origina
Provider ¥l Keep origina
Service type Original #| Keep origina
Priority High hd
Meniter port off v

Input Backup source Mone T

Redundancy Switching mode off v

Descrambling Descrambler (6) BISS hd
Control Word test hd
Alt. CAM mode Disabled

EIT Present Following Auto ¥

Signaling in Schedule Auto v

SDT

Apply H Cancel H Ok

The SIM Bulk Descrambler Module has the ability to add up to 16 SIM form smart cards, which are used in
conjunction with a supported CA system in order to descramble services. These SIM cards are able to be loaded
on both the front of the module (ports A—H), and on the module itself (ports | - P). In order to access the slots on
the module, this must be removed from the chassis.

BULK DESCRAMELER

BD-200
@ status

®

o
x

Currently, the SIM Bulk Descrambler is compatible with the following CA Systems:
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e Conax (DVB-CSA)
e Crypto Guard

When descrambling a service, the selection of the SIM card is done on the output services Service tab, in a similar
way as for CAM descrambling.

soves

Name NRK2
Service ID 1502
Provider
Service type Original
Priority High lz‘
Monitor port off
Backup source None lz‘
Switching mode Off

Descramblar {4 :Aj ———

Alt. CAM mode

(4:B) Conax
(4:C) Conax
(4:D) Conax
(4:E) Conax
(4:F) Conax
(4:G) Conax
(4:H) Conax
(4:1) Conax
(4:3) Conax
(4:K) Conax
(4:L) Conax
(4:M) Conax
(4:N) Conax
(4:0) Conax
(4:P) Conax
(4) BISS

Present Following
Schedule

Configuration and Status of the SIM cards is available on the Conditional Access->Descrambling page. This will
display a list of valid SIM cards and their serial numbers.

The choice of the EMM source is done in the Descrambling page of the GUI. In this page is also reported the
number of ECMs assigned to each smart card.

a. - L

Appear TV || Descramblers Configuration

» M status slot Algorithm
- P Inputs 3 dvb csa E‘
- & Outputs

¥ & conditional Access Smart cards

’@ Descrambling

@ BISS Keys Card Name Serial Number Services ECMs EMM Source Subscriptions
» @ pecoders A Conax 2111000080 3 2 1:B [=] view
* & Coders B Conax 2111000081 3 2 1:B [=] isw
>
—| Dl 3c Conax 2111000082 3 3 1B [=) i
#% Admin
3:D Conax 2111000083 3 3 1:B [=] view
& Import/Export
. 3:E Smartcard 0 0 auto wiew
Q License lz‘
ﬁ About 3:F Smartcard 0 0 auto Iz‘ wiew

The following parameters are available:

Card Slot number for the card

Name Name of the card i.e.: Conax
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Serial Number Serial number of the Smart card

Services Number of services used by that Smart card.
ECMs Number of ECMs used by that Smart card.
EMM Source Specify Selected valid EMM input source
Subscriptions Status of Subscriptions for the card

Subscriptions Status
Decryptor 0

subscription: (Zonel , 4113)

start end entitlement
2013-7-1 2013-7-31 01:00:02:00
2013-6-1 2013-6-30 01:00:02:00

Close |

This section provides a brief overview on how scrambling is performed within the unit. It introduces the different
components required and their purpose and explains how to setup the scrambler card to establish ECM and
EMM channels as well as their actual streams.

For information on how to conduct scrambling, add an EMM to an output transport stream, etc. refer to Chapter
8.3.

The scrambler module is composed of two components:

e  SCS-asoftware component responsible for managing the interfaces used by external ECMG, EMMI, and
EIS services.

e  SCR-ahardware component responsible for encryption (DVB-CSA or AES) of the services.

The functional diagram below shows these components and their relations with the rest of the system.

Clear Stream l Scrambled Stream ‘
Scrambler Card
SCS W SCR Output
r card
4 ECMEMM
Simulcrypt
Interface

ECM
Generator
(ECMG)

EMM Injector
(EMMG)




The SCS module is the master of the scrambling system. It is aware of the ECMG and the scrambler module.
Upon configuration, the SCS card generates a CW, sends it to the ECMG, which returns the ECM. The SCS then
sends the CW to the hardware component scrambling the live content and transfers the ECM to the correct
output card for playout.

Before it is possible to define an output stream with the scrambling properties it is necessary to define the ECM
generator, as the SCS needs to know where to contact the encryption system. Next step is to define an ECM. The
ECM definition associates a CW id and access criteria. The output can now be defined and scrambled. When
configuring the output to be scrambled the ECM selection list implicitly represents the CW and access criteria
while the scrambler indicates the scrambler card.

The scrambler module runs both the SCS functionality and the scrambler functionality on one single card. The
Scrambler supports both the DVB-CSA and AES scrambling algorithms — but only one at a time

DVB-CSA supports the 64-bit and 48-bit entropy algorithm. In order to enable Scrambling algorithm, user needs
to choose either "DVB CSA (48-bit Entropy)" or "DVB CSA (64-bit entropy)".

The scrambler card supports up to 250 scrambled services, with a maximum total bitrate of 85oMbps.

An overview of the scramblers present in the unit is available in the Conditional Access node in the Navigation
Tree.

Appear tv Scramblers
h Status Slot Services Algorithm Minimum CP[s] Enable Scrambling Bitrate[Mbps]
= 12 1 DVB CSA (48-bit entropy) ¥ 10 7| N/A
~ T

$ outputs DVB CSA (64-bit entropy)
& Conditional Access
& Descrambling
Scrambling
BISS-E IDs

BISS Kevs

This configuration page gives a general overview of how many ECMs and EMMs have been configured as well as
providing a dialog to select which scrambling algorithm to run on the card (available algorithms depend on the
licenses and SW version installed). The options provided here are based on the information reported by the
scrambler card during startup.

Slot Slot number for the card

Services Number of scrambled services
Algorithm Algorithm used for scrambling services
Minimum CP[s] Value of minimum CP

Enable Scrambling Enables scrambling on all the services.

When un checked then disables scrambling on all the services.

Bitrate [Mbps] Bitrate used by scrambled services



It is possible to configure a user definable minimum crypto period (CP) per scrambler card, under Conditional
Access — Scrambling. The minimum crypto period default is 10 seconds, which is the minimum crypto period
supported, but can be set as high as 6553 seconds.

If the nominal CP duration is changed as a consequence of a user changing the minimum CP, the change takes
effect the next CP. Thus, the current CP is not interrupted (neither shortened nor lengthened in time).

The scrambler card supports both selective and partial scrambling, implying that parts of the content are sent in
clear. Selection is done per service and is enabled during the configuration of the output stream. Selective
scrambling is only available for selected CA systems and requires a license.

A connection to an ECM generator is defined in the ECMG node located under the Conditional Access = SCS
node in the Navigation Tree. The connection to an ECMG establishes a channel over which ECMs will be sent.

ot p

‘A pear TV Add/Remove ECM Generator

Channel Marne b Port CAS ID Sub ID
Il status Add Remove

@) Inputs
& outputs
(%) Conditional Access Current ECM Generators (6)
W Blooiz F] Input Channel Mame IP Port CAS ID Sub ID State
& sC3(6)
] o 1 Conax 10.10.150.2 5140 2816 1 OPEN
(51 ECMG
(50 ECM
51 EMMG/PDG
(=) EMM/PD
(& EIS
& Decoders
& Redundancy
5 Admin
[ Import/Export
|7 License

‘Il’ About

The following information is displayed:



Input Logical port representing the connection to the ECMG — assigned automatically. This
number is used internally as well as for generating alarms.

Channel The SimulCrypt Channel ID used for the CA system

Name For reference in the GUI only

IP IP address of the ECMG

Port TCP port of the ECMG

CASID CA vendor specific ID

Sub ID CA vendor specific sub ID

State Status of ECMG connection, either OPEN or NOT CONNECTED.

To change an, ECMG channel connection click on the existing ECMG entry and enter the new configuration.

It is possible to have several ECMG connections simultaneously but the CAS ID has to
be uniquely defined. If the same CAS ID is used, a real SimulCrypt will not work as the
CA Descriptor in the PMT will be identical for both ECMs. In this case, private data
must be used by STBs to distinguish ECMs.

Edit ECM Generator ECMG1

Channel |0
Mame ECMG1
IP 10101503
Part 5400
CAs ID 2816
SubID 4

I Apply Cancel

Configuring the CryptoLITE embedded ECM Generator

CryptoLITE is an embedded ECM Generator running on the scrambler card. To establish a channel connection to
CryptoLITE, use the following mandatory parameters:

e |P:127.0.01
e Port: 5555
e CASID:19178

The ECMG will accept one channel only; up to 250 ECM streams are supported. When adding an ECM, the
Access Criteria field may be left empty. However, it is possible to enter a fixed 8-byte (16 HEX characters) user
specified scrambling key in the Access Criteria field.

An ECM is defined from the ECM node in the Navigation Tree. The ECM entry links a CW and Access criteria to
an ECM Generator.
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Stream ID Name ECM Generator FCE ID AC Type Access Criteria Privatg =
stat 1
lin status Conax ~ uifle Gad Il
@) Inputs
@& outputs
%) Conditional &ccess Current ECMs (6)
BESES Stream e EC| SCG AC Access Private Preferred State cP
5 scse) D Generator D Type Criteria Data PID Number
ECMG O o ecrm_0 Conax(6 0) o hex 0xD0000065 Auta OPEN 21083
ECM O 1 ecm_1  Conax(é o) 1 hex 0x00000065 Auto OPEN 21083
! EMMG/PDG O 2 eern_2  Conaz(e 0) z hesx 0x00000065 Auta QPEN 20788
ERLER O 3 gem_3 Conax(e 0) 3 hex 0x00000065 Auto OPEN 20788
) EIS
_ O a ecm_d  Conax(6 0) 4 hex 0%00000065 Auto OPEN 20788
& Decoders
P O 5 ecm_5  Conax(6 0) s hex 0x00000065 Auto OPEN 20738
=
38 Admin O & ecm_6  Conax(é o) & hex 0x00000065 Auto GPEN 20733
() Import/Export O ? ecrn_7  Conax(é 0} 7 hex 0x00000065 Auto OPEN 20757
Heenzs O 8 ecm_g  Conax(6 0) 8 hex 000000065 Auto OPEN 20788
& sbout
il O 9 ecm_9 Conax{6 0) 9 hex 000000065 Auto OPEN 20788
O 10 ecm_10  Conax(6 0) 10 hex 0%00000065 Auto OPEN 20787
The following information is displayed:
Stream ID The SimulCrypt Stream ID used towards the CA system. Its value is also set to the
SimulCrypt Ecmld.
Name For reference in the GUI only

ECM Generator  Links the ECM to the predefined ECMG
SCGID CW selection; all ECMs with the same SCG id will share the same CW.

ACType Access Criteria type — refers to the data type used over the SimulCrypt protocol when
the access criteria are transferred. Available types are: UTF16, INT32, or HEX.

Access Criteria Specified in decimal or HEX (use ox prefix)

Private Data Private descriptor data added to the ca_descriptor in the PMT; enter in HEX using the
ox prefix.

PID Preferred ECM PID value transmitted at the output module; the maximum value is
8191.

State OPEN or CLOSE

CP Number This is a reference number for both CAS and scrambler. It represents the number of

exchanges between the ECMG and the scrambler; the value is either Automatic or
configurable.

If multiple ECMG connections have been defined, the same SCG ID may be used for two ECMs as long as they are
connected to different ECMGs.

At this point, the ECM stream is defined and the CA system as well as the SCS module can
begin to exchange CW and ECMs. However, the ECM is still not associated to any output.
Refer to the Output Configuration chapter for details on how to associate ECMs to outputs.

To change an, ECM configuration click on the existing ECM entry and enter the new configuration.



Appear TV

Stream ID
MName

ECM Generator
S5CG ID

AC Type

Access Criteria
Private Data

Preferred PID

CP Duration

Edit ECM Conax1

5

Conax1

Conax j
3

utf16 |
101

= Automatic

[ Automatic

60| |

[ Apply “ Caneel J

Stream ID
Name

ECM Generator
SCG ID

AC Type

Access Criteria
Private Data

Preferred PID

CP Duration

Edit ECM Conax1

5

Conaxl

Conax

3
utfle

101

= Automatic

& Automatic

[ Apply H Cancel J

6.4.1.5 Configuring an EMM Generator (EMMG) Channel

To establish a connection to an EMM Generator (or Private Data Generator), go to Scrambler - SCS >
EMMG/PDG node in the Navigation Tree, enter appropriate values and click Add.

‘Appear TV

> g status
)] Inputs
» & outputs
7 & conditional Access
@ Scrambling
T & scs(e)
& EcMG
& EcM
£ EMMG/PDG
& emmpD
& Es

Add/Remove EMM/PD Generator

Connection

Name

Current EM
1 Input Name
(=] 2 EMMGCenax

The following information is displayed:

IP Filter

TCP Listening Port  CAS ID

rators (6)

IP Filter TCP Listening Port

10.10.150.2 6002

Sub ID

CAS ID

2816

Add

Sub ID

1

Remove

State

OPEN

22/04/2020

123

o0
Appear TV



Input

Name

Connection

IP Filter

Listening
Port

CASID
SubID

State

Logical port representing the connection to the EMMG — assigned automatically. This
number is used internally as well as for generating alarms.

For reference in the GUI only

EMM transfer connection can be either of the below
-TCP

-TCP/UDP

-UDP

IP address of the EMMG to be connected to. If the value 0.0.0.0 is used, the unit will
accept a connection from any IP address. When multiple sources are trying to

connect, it is first come first serve.

TCP port for the EMMG to connect to

CA vendor specific ID
CA vendor specific sub ID

Status of the EMMG/PDG connection, either OPEN or NOT CONNECTED.

To change an, EMMG channel connection, click on the existing EMMG entry and enter the new configuration.

Edit EMM/PD Generator Conax

Mame Conax
IP Filter |10.10.150.2
Listening Port 6001
CAS ID 2516
Sub ID 1

Apply Cancel

EMM/PD Bandwidth

During the EMM/PD stream configuration the SCS and the EMM/PD generator will negotiate the maximum
bandwidth allowed for a given stream. This bandwidth has a default value of 100kbits/s and can be also set
explicitly from the GUI. The maximum total bandwidth available per card is 3 Mbits/s for these streams.

In the case where the CA system is transmitting more data than the SCS card can handle, the CA system will
indirectly be notified as the flow control mechanism in the TCP stack will notify the transmitter; hence the CA
system can take appropriate measures to avoid overflow.

An EMM/PD is defined from the EMM/PD node in the Navigation Tree.
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li Status

@) Inputs

® outputs

(&) Conditional Access
{2 Scrambling
& scs(e)

&) ECMG

Add/Remove EMM/PD

Stream/Data ID  Name EMM Generator Type Private Data

TEST_TCP_Ulw| | | Emm

UDP Listening Port

Add Remove

Current EMM/PDs (6)

Stream/Data ID Name EMM Generator

Type Max Rate Private Data PID UDP Listening Port State  RX Bytes

1 onx EMMGConax(6 2) Emm 500 5434 OPEN 207849416

The following information is displayed:

Stream ID

Name

EMM Generator

Type
Max Rate

Private Data

PID

Listening Port

State

RX Bytes

The SimulCrypt Stream ID used towards the CA system. Its value is also set to the
SimulCrypt Datald.

For reference in the GUI only

Links the EMM to the predefined EMMG
Expected type of generator— EMM or PD
Maximum bandwidth allowed for this stream

Private descriptor data added to the ca_descriptor in the CAT; enter in HEX using the
ox prefix.

Preferred ECM PID value transmitted at the output module. The default PID value is

7500 (unless manually assigned) while the maximum PID value is 8191. If several
ECMs are used in an MPTS output, the ECM values will be incremented: 7501, 7502,
.. etc.

For EMM transfer over UDP configured, then the UDP port must be defined when
configuring the actual EMM

OPEN or CLOSE

The total number of bytes received by the generator

At this point, the EMM/PD stream is defined and the CA system is able to push content to the
SCS module. However, the EMM/PD is still not associated to any output. Refer to the Output
Configuration chapter for details on how to associate EMMs to outputs.

To change an, EMM/PD configuration click on the existing EMM/PD entry and enter the new configuration.




Edit EMM/PD EmmConax

Stream ID (1
MWame |[EmmiConax
EMM Generator | Conax v
Type Ernm
Max Rate[kbps] 500
Private Data

pID [ Automatic
5555

I Apply Cancel

The scrambling solution supports four CA systems simultaneously. No particular configuration is required for
this. Simply define the appropriate ECMGs, ECMs, EMMGs and EMM connections required. The system to be
used for actual scrambling is defined as part of the output configuration process.

When configuring services that are to contain information for multiple CA systems, the following must be done:
e  The corresponding ECMs for each service | CA system must have identical SCG ID values

e  AllECMs must be assigned to the service
e Ifapplicable, valid EMMs must be added to the output for each CA system

The Event Information Scheduling (EIS) interface is a scheduling interface for associating ECMs to outputs. The
configuration of the EIS is similar to setting up an ECMG/EMMG connection.

The EIS interface provides the following functions.
e (reateanewECM
e Modify an ECM's access criteria

e Remove an existing ECM

Control scrambling of an output service. The output triplet (Net ID, TS ID, and SID) is used as the output service
identifier.

As the EIS is not able to create the ECMG channel configuration, this needs to be done from the web GUI before
the EIS can be used.

Based on the DVB Simulcrypt standard, only one EIS is permitted per chassis.

To establish a connection to an EIS service, go to Scrambler = SCS -> EIS node in the Navigation Tree, enter
appropriate values and click Add.
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s status Remove
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& Outputs
& conditional Access Current EIS Interfaces (6)
» Bisskon O Input Name 1P Filter Listening Port State
& 5CS(6)
B 2 atveis 0.0.0.0 6789

& ECMG

& ECM

& EMMG/PDG

& EMM/PD

& EIS
& Decoders
wl Redundancy
% admin
[ Import/Export
|7} License

I:)‘ About

The following information is displayed:

Input Logical port representing the connection to the EMMG — assigned
automatically. This number is used internally as well as for generating
alarms.

Name For reference in the GUI only

IP Filter IP address of the EIS service to be connected to

Listening Port TCP port for the EIS to connect to

State OPEN or CLOSE

To change an, EIS connection, click on the existing EIS entry and enter the new configuration.

Edit EIS Interface atveis

Mame |atveis
IF Filter 0.,0.0.0
Listening Port  |6789

l Apply l Cancel

Once the service is connected, the EIS can schedule ECMs to the outputs.
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The decoder modules are configured using the Decoders view in the Navigation Pane. All available decoder
modules will be listed based on their slot position.

The chassis can hold multiple dual decoder modules. Follow the procedure below to configure the modules.

Open the Decoders view in the Navigation Pane and the following will be displayed.

H Al [ Das Erste [0:6:28106] [=l RF 29 (OIRT) 535.25 on view
5 A2 [ Bayerisches Fs Sud  [0:7:28107] [=] RF 30 (OIRT) 543.25 on view
H Bl [ hrfernsehen [0:8:28108] [=l RF 31 (OIRT) 551.25 on view
5 B2 [ TvNorge [0:15:1509] [=] RF 32 (OIRT) 559.25 on view
7 c1 [ WDR Kiln [0:9:28111] [=l RF 33 (OIRT) 567.25 on view
7 = [ SWR Fernsehen BW [0:10:28113] [+] RF 34 (OIRT) 575.25 on view
7 D1 [ svTiSyd [0:11:2550] [=] RF 35 (OIRT) 583.25 on view
7 D2 [ svT2 REG [0:12:2410] [=l RF 36 (OIRT) 581.25 on view
8 AL L mRK1 [0:0:1501] [=] RF 37 (OIRT) 599.25 on view
8 A2 [ NRK2 [0:1:1502] [=] RF 38 (OIRT) 607.25 on view
8 B1 [ Rai News [0:13:8516] [=] RF 39 (OIRT) 615.25 on view
8 B2 [ TVNorge [0:15:1509] [=] RF 40 (OIRT) 623.25 on view
11 A [ DR1 [0:16:601] [=] RF 45 (OIRT) 663.25 on view
11 B [Cff] Eurosport HD [0:1008:4101] [+] RF 46 (OIRT) 671.25 on view
14 A [f] vRK1 [0:1005:1501] [=l @ sDL view
14 B [ NRK1 [0:1005:1501] [=] sDI view
15 A ﬂ DR2 [0:4:602] B - Composite view
15 B ﬂ BBC World News [0:5:1001] B Composite view

The different types of decoders are displayed in a different way:

8 channel quad decoders with TV modulators (the TV modulator is in slot 7)
4 channel quad decoders with TV modulators

Decoders with HP RF modulation and stereo

Decoders with SDI outputs

Decoder with Composite output

The Decoders page contains the following information:

Slot Slot position in the chassis

Output Depending on the number of channels in the decoder, the channels are identified
in the following style:

e Channel A and B for decoders with two channels
e Channels A, B, C, and D for decoders with four channels

e Channels Az, A2, B1, B2, C1, C2, D1, and D2 for decoders with eight
channels

Input Source Assigns a service to the output. The service list is automatically generated from
the services available on the input modules. For an MPTS input stream, all
available services will be listed. If Service Definition Tables (SDTs) are available in
input streams, the service list will consist of service names together with the
Service ID (SID) and a local input ID. Whenever the SDT table is not present, the



RF Ch
RF Freq

RF Enable

Status

Edit

services will be listed as service 1, service 2, etc.
Assigned RF channel with the frequency plan used displayed in brackets.
Assigned frequency in MHz

Shows if the channel is enabled or not; if it is not enabled the RF carrier is
switched off.

Displays decoder status information. Refer to 7.1.1 for detailed information on
the parameters displayed.

Detailed configuration of the output

To assign a service to an output, select it from the drop down list in the Service Name column. Information such
as the slot, input port, and service PID, for the corresponding input module can be found just after the service
name itself; the decoder’s type can be found in the About node.

The services will automatically be assigned to the output immediately after they have been selected.

To configure audio language, subtitling, etc, click Edit for the service/channel.

To view existing configuration for a particular decoder, click view in the Status column.

The RF parameters above will only be visible in the GUI if the decoder card has an RF option.
Otherwise, they will not be listed.

The Decoder Status dialog displays all parameters and their respective values for a particular decoder channel.
This dialog can be accessed simply by clicking view on a particular channel.



Decoder Status - Slot:16 Output:A

Demultiplexer Status Subtitling Status Sound 1 Status
Continuity Errer Count o DVE Sub Enabled off Audio Bitrate 256
Packet Error Count o DVE Sub Receiving no Audio Sample Rate 48000
PCR PID Rate 44,166 kbps DVE Sub Standard unknown Audio Standard mpegl
Video PID Rate 3.667 Mbps EBU Sub Enabled off Audio Status ok
Audio PID Rate 262.959 kbps
VBI Status Sound 2 Status
Audio PID Rate 2 0.000 bps
. Current AFD Value 0x0003 Audio Bitrate nia
Subtitle PID Rate 0,000 bps
Current WSS Value 0x0000 Audio Sample Rate nfa
TTX PID Rate 0.000 bps
Lines with Closed Caption none  Audic Standard nia
VPS PID Rate 0.000 bps
Lines with Teletext none Audio Status stopped
Video Status Lines with Video Index none ~
Closed Caption Status
Aspect Ratio 16:9 Lines with Test Lines 17 330 335
i _ - - Closed Caption Enabled off
Aspect Ratic Conversion letterbox Lines with VPS none
= = Clesed Caption Standard off
Aspect Ratio Output 413 Lines with W55 none
Video Codec MPEG2 Incoming Closed Caption no
Wideo Enabled on Incoming EBU Subtitling yes
Video Format In 720x576i50 Incoming Teletext yes
Video Format Qut 720x576i50 Incoming VPS no
Video Mode Lock yes
VANC Status
Black Picture no
VANC Lines OP47 none
Frozen Picture no
VANC Lines SMPTE 2031 8 321
Video Data Errors o
. SMPTE 2021 Data Id 0x0010
Profile and Level MP@ML
. VANC Lines CC none
GOP Size (M) 3
. VANC Lines Service Info nens
GOP Length (M) 12
. . VANC Lines DPI none
Video Bitrate 3.542 Mbps
Close
Demultiplexer Status
Continuity Error Count CC Errors associated with the input stream
Packet Error Count Number of errors for a particular channel — with a multiservice decoder,

this value refers to two channels, A1 and A2.

PCRPID Rate
Video PID Rate
Audio PID Rate
The rate at which the PID is received, in bps.
Subtitle PID Rate
TTXPID Rate
VPS PID Rate
Video Status
Aspect Ratio Aspect ratio of the input stream
Aspect Ratio Conversion Aspect ratio conversion method for the input
Aspect Ratio Output Aspect ratio for the output
Video Codec Video codec used to decode the input, typically MPEG or H.264.
Video Enabled Indicates whether decoded video is enabled or not
Video Format In Input format for the video, displayed in the format of:

Horizontal Resolution x Vertical Resolution followed by the Frame Rate



Video Format Out
Video Mode Lock
Black Picture
Frozen Picture
Profile and Level
GOP Size
GOP Length
Video Bitrate
Subtitling Status
DVD Sub Enabled

DVD Sub Receiving

DVD Sub Standard

EBU Sub Enabled

VBI/VANC Status

Current AFD Value

Current WSS Value

Lines with Closed Caption
Lines with Teletext

Lines with Video Index
Lines with Test Lines
Lines with VPS

Lines with WSS

Incoming Closed Caption

Incoming EBU Subtitling

(interlaced or progressive)

Output format for the video

Specifies if Video mode is locked: Yes or No.
Specifies if picture is black: Yes or No.
Specifies if picture is Frozen: Yes or No.
Specifies the Video Profile and Level.
Specifies the Video GOP Size.

Specifies the Video GOP Length.

Video Bitrate is mentioned in Mbps.

Indicates whether DVB subtitles are enabled or not

Indicates whether DVB subtitles are received in an incoming stream or
not

The standard used for the incoming subtitle — either DVB or DTG

Indicates whether EBU subtitling is enabled or not

The current AFD value is calculated based on the incoming AFD value,
the aspect ratio conversion and video format conversion.

The current WSS value is calculated based on the aspect ratio
conversion and video format conversion.

Number of lines used for Closed Captioning
Number of lines used for Teletext

Number of lines used for Video Index
Number of lines used to embed test lines
Number of lines used for VPS

Number of lines used for WSS

Indicates whether Closed Caption is available on the incoming stream
or not

Indicates whether EBU subtitling is available on the incoming stream
or not



Incoming Teletext

Indicates whether Teletext is available on the incoming stream or not

Incoming VPS Indicates whether VPS is available on the incoming stream or not
VANC Lines OP47 Indicates VANC lines OP47 if available,

VANC Lines SMPTE 2031 Indicates VANC Lines SMPTE 2031 if available.

VANC Lines CC Indicates VANC Lines CC if available.

VANC Lines service Info

VANC Lines DPI

SMPTE 2031 Data ID
Sound Status

Audio Bitrate

Audio Sample Rate

Audio Standard

Audio Status

Indicates VNAC Lines Service Info if available.
Indicates VANC Lines DPI if available.

Indicates the SMPTE 2031 Data ID.

Bit rate of the incoming audio stream
Sample rate of the incoming audio stream
The standard in which the incoming audio stream is encoded in

Information relating to whether the outgoing audio stream is running
or not. Possible values are OK; Stopped, or Error.

Closed Caption Status
Closed Caption Enabled Indicates if Closed Caption is enabled on the outgoing stream or not.
Closed Caption Standard The standard used for the incoming closed caption, either one of the
following:
e DTVmpeg2
e STCE21
e DVSigy
e UDATA130
e SCTE20
e DIVICOM21
e DTVavc
e SCTEa128
e ATSCa/s53
o Off

Click edit for the decoder you want to configure and the page shown below will be displayed. The configuration
parameters are organized into different sections, and decoder relevant sections are shown.
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Appear TV Decoder(6:A1)
b status & i
& Inputs Service Subtitling Options
Current Service TV 2 (@syylland) [1:17:200] Fant size Neormal (100%) &
© Conditional Access
Backup Source Mone ~ EBU Horizontal Narmal v
9 Decoders i
I ospM Switching Mode off v Vertical position Normal =
W Redundancy =
Admin R VBI/Testlines
~ Aspect Ratio 413 v "
& Trpan/Expart Testlines off v
AR Conwversion Letterbox A
T Sinc Test lines of v
AR Conversion Marmal v~ @
O about Standard - O
Signal Standard
9l PALB/G wEs O
Teletent ]
Audio
Current audior dan
Upconverter
1stLanguage v
auea Any RF Channel List fart) ~
2nd Language off
RF Frequency s1 % [105.25 MHz
Audio Level o 4 <F Power oo o
Audio Type Priority  audio — Any 2dit
AVCR 13.00 (defauly) v 4B
vMD &7.50 (defaul) % %
subtitling Hefauld)
Current dan-dub clipping
15t Language dan v J— o
2nd Language off v
RF Ensble
Priority dub - ebu edit W v

| apply || Bawk

The figure above shows the configuration page for an MPEG-2/4 SD/HD Decoder with RF modulation and Stereo
while the figure below shows the SDI version.

s®p

A pear TV Decoder(3:A)

- -
H.ﬁ Status
& mrputs Service Subtitling Options
Current Service MRK1 [1:0:1501] Font size MNormal (100%) v
© outputs —
Backup Source None v EBU Harizontal position  Mormal v
® Decoders )
Switching Mode Off v Vertical position Marmnal v
g osom
® Coders video VBI/VANC/ Test lines
& Redundancy Frame Rate 50 Hz v DPI O
# Admin V. Resalution HD 10&Ni S0Hz v Service Info O
i Import/Export H. Resolution Seale v — ]
17 License Aspect Ratio 16:8 v
© 2bout AR Conversion Pillarbox 3 Video sync shutoff
AR Conversion Normal v @ Alarm Sync Control O
Standard
Alarm Sync Delay 0 Sec
Audio 1
Monitoring
Current audio! nor
0On Screen Status O
1st Language Any b
Black/Frozen Picture
znd Language Off Detection Delay 10 Sec
fndin Laval - AR, ¥ ¥
Apply Back
Current Service Name of the service currently being decoded and the active source

Refer to the Input Redundancy section 12.1 for more information on the Backup source and Switching
mode parameters.

Choose a video parameter that best matches your choice of output:



Aspect Ratio

AR Conversion

AR Conversion

Standard

Signal Standard

Luma Filter (RF
Decoder only)

Aspect Ratio of the outgoing stream. Choose from 4:3, 16:9, or Transparent.

Aspect Ratio Conversion refers to the method of converting the incoming
MPEG stream to suit the video output — valid choices are Pan Scan,
Letterbox (default), Combined, and Off.

AR Conversion provides options regarding the video aspect ratio output of
the decoder when the source is widescreen (16:9).

AR Conversion will be added to the incoming picture if the input format is
different from the output format. For example:

o SD output—if the incoming format is 16:9, then AR Conversion is
applied because the output format is 4:3.

o HD output —if the incoming format is 4:3, the AR Conversion is applied
because the output format is 16:9.

Aspect Ratio Conversion Standard refers to the method in which the
decoder is being told what the incoming picture looks like

—the options are Normal, DTG, and AFD Manual.

The chosen standard affects the AR Conversion and WSS value.

Video signal standard — this parameter is not configurable for the HP RF
Decoders as it is defined by the firmware installed on the Decoder module.

This option enabled the output picture to be filtered/softened.
e osharp [off
1
2
3
°* 4
5
6
7 Very soft

Pan Scan

O

Letterbox

16:9 Source

o@oﬁ

Combined

O

Off

0o () o

J
A

AR Conversion Standard Description

Normal

The selected AR Conversion is used. WSS value:
Source is Aspect Ratio from video stream.




DTG Digital Video Group 4.0: AR Conversion and
WSS values are handled according to this
specification.

AFD Manual The selected AR conversion is used. WSS value:
Source is AFD in user data sections in video
stream (ETSI TS 101 154).

The MPEG-2/4 SD/HD Decoder with SDI option contains these parameters for Signal Standard:

Frame Rate Choose one of the following:
50Hz — mostly used in Europe
59.94/60Hz — mostly used in USA

If you select soHz —the VBI/V ANC/Test lines section will be available and V.
Resolution will display:

e SD(576i 50Hz)
e HD720p 50Hz
e  HD 1080i 50Hz
e Transparent

If you select 59.94/60Hz, V. Resolution will display:

e SD

e HD720p59.94Hz
e HD720p 60Hz

e HD 1080i 59.94Hz
e HD 1080i 60Hz

e Transparent

Transparent mode is where input = output

V. Resolution Vertical Resolution of the outgoing stream.
Available for the MPEG-2/4 SD/HD SDI Decoder only.

H. Resolution Determines the course of action in the event in the incoming video uses
fewer samples than defined in the selected V. Resolution format.

For example: if the incoming video uses 544 of the 720 samples in the SD
standard, the video can either be Centered (with black bars on both sides to
fill the rest of the samples) or Scaled (stretched to fill all samples with
picture).

Horizontal pixels are defined by the standards:
e  SD =720 (720%480i and 72x576i)
e 1080i =1920 (1920x1080i)
e  720p =1280 (2280x720p)

Available for the MPEG-2/4 SD/HD SDI Decoder only.



Both Frame Rate and Resolution correspond to the output format; the input format is
detected automatically.

The tables below describe supported input formats and their possible output combinations, along with values for

which transparent mode (Input = Output) is possible.

MPEG/H264 Input

Resolution Frame Rate (Hz) Horizontal Vertical
576i 50 720/704/640/544/528/480/352 | 576/288
576p 25/50 720 576
48op 30/60 720 480
720p 24/25/30/50/60/59.94 1280/960/640 720
1080i 50/60/59.94 1920/1440/1280 1080
1080psf 23.97/24/25 1920/1440/1280 1080
Video Output
Frame  Rate Resolution Horizontal Vertical
(Hz)
SD (576i) 720 576
50 HD 720p 1280 720
HD 1080i 1920 1080
SD (480i) 720 480
59.94 HD 720p 1280 720
HD 1080i 1920 1080
60 HD 720p 1280 720
HD 108o0i 1920 1080
Transparent Mode (Resolution = Transparent)
Input Output
Vertical Horizontal Frame Resolution Horizontal Frame In=Out
Rate (Hz) Rate (Hz)
576i All 50 576i 720 50 Yes
480i All 59.94 480i 720 59.94 Yes
720p All 50 720p50 1280 50 Yes
720p All 60 720p60 1280 60 Yes
720p All 59.94 720p59 1280 59.94 Yes
1080i All 50 1080i50 1920 50 Yes
1080i All 60 1080i60 1920 60 Yes
1080i All 59.94 1080i59 1920 59.94 Yes
576p All 25 576i 720 50 No
576p All 50 576i 720 50 No
48op All 60 480i 720 59.94 No
48op All 30 480i 720 59.94 No
720p All 24 720p60 1280 60 No
720p All 25 720p50 1280 50 No
720p All 30 720p60 1280 60 No
1080pfs All 23.97 1080i59 1920 59.94 No
1080pfs All 24 1080i60 1920 60 No




Transparent Mode (Resolution = Transparent)

Input Output
Vertical Horizontal Frame Resolution Horizontal Frame In=Out
Rate (Hz) Rate (Hz)
1080pfs All 25 1080i50 1920 50 No

The ADM supports both PAL and NTSC output. Setting this to the NTSC mode will make several NTSC related
features available in GUI as shown below.

Decoder(6:A)

Service Subtitling Options
Current Service NRKZ [0:1:1502] Font size Normal (100%) [=]
Backup Source None B EBU Horizontal position | Ngrmal B
Switching Mode off = Vertical position Normal [=]
Video VBI/Test lines
Aspect Ratio 4:3 [=] VBI Test lines 17 [=]
AR Conversion Letterbox [=] VEI Sinc Test lines off =]
AR Conversion Normal [z] @
Standard CC output
Signal Standard NTSC [-] L

PAL Video sync shutoff
Audio Alarm Sync Control
S meenaldio oy Alarm Syne Delay 0 Sec
1st Language Any [=]
2nd Language off System
Audio Level 0 ds Clock Mode Locked to Source [=]
Audic Type Prierity mpeg-audio — Any =dit

Monitoring

e On-screen Status Mode | Off [=]
e one Black/Frozen Picture
e — p = Detection Delay 10 Sec
2nd Language
Audio Level 0 dB
Audic Type Prierity mpeg-audio — Any edit

Apply. Back

The various audio languages available for a selected service are located in the respective drop down list. All
available audio languages will be displayed, either as separate stereo streams or as dual mono streams. In dual
mono streams, the L and R channels carry different languages. The user interface will notify if the selected
service carries dual mono audio; the selected language will be output on both the L and R audio channels.

The MPEG-2/4 SD/HD SDI Decoder supports decoding of two stereo audio tracks labeled Audio1 and Audio 2.
Both audio tracks can be embedded into the SDI stream.

Current Active audio language and type

1st Language 1st preferred audio language — chosen whenever available

2nd Language 2nd preferred audio language — chosen if available and the 1st Language is not
available.

Audio Level Value entered has to be between -10 and +6dB; default value is o.

Audio Type Priority Audio type priority order —all audio PIDs have a stream type format. Valid entries

are the supported stream type formats as well as “any” or “off”. Click on the edit



link to modify the priority order.

For decoders without the Dolby® Digital Plus option, if AC-3 is selected, the
audio will not be decoded but only passed through to the SDI output.

SDI Output Channels Configuration for output channels in the embedded SDlI signal

If none of the selected priority audio languages are available from the incoming service, the 1st Language listed
in the service will be chosen.

Only languages currently available in the video service can be selected from the drop down list.
Additional languages can be selected after they are added under the Admin view.

On the SDI Decoder module, it is possible to configure, per audio output, which embedded output this will be
available on. The options in this dialog are:

e 182
* 3&y4
e 5&6
e 7&8

It is possible to configure an SDI Decoder in 4 channel audio mode. This will allow the module to decode 4 audio
languages (maximum 2 Dolby) and output this on Port A output. To enable this mode, DIP switch #6 on SDI
decoder should be set to ON.

s

W

) ),




To configure 4 audio channel output, the audio outputs will be shared between the two decoder channels. Both
port A and B will need to be configured with the same service, and then the audio output channels set

accordingly.
Decoder
Slot Channel Input Source Enable
11 A |__‘| Cartoon Network [1:8:7006] A i
11 B d Cartoon Network [1:8:7006] A v

It is possible to configure the Quad RF Decoder module to create an output Dual Audio/Mono carrier from 2

Output
5DI

5DI

Status

=
i
=

<
m
=

stereo input sources. In this mode, the density of the module is reduced in half. In order to configure this, you will
need to access the module Setup features from the Maintenance Center and convert the module to ‘Dual’. This is

seen in the screenshot below:

Maintenance Center

Slot  Type SW Ver Boot Ver Serial SW Package
15 adm 3.14.2705 1.0.2455 103400131  adm
Convert Card

Audio decoder

Apply l l Cancel l

Once converted, the new modules will be available in the Decoders view in the Navigation Pane.

13 R [ viasat History [0:36:6050] [+ RF 2 (NTSC M)
13 B [ service 2 [0:41:2] = RF 3 (NTSC M)
15 c [f] arte HO [0:38:10302] = RF 4 (NTSC M)
15 D [f) Das Erste HD [0:38:10301] = RF 5 (NTSC M)

55.2500 Vi

61.2500 Vi

67.2500 Vi

77.2500 Vi

n
=3

oo
=3 =3

o
=3



Audio

Current mpeg-audio: deu

ist Language deu E|

2nd Language off lz‘

Audio Level i) de

Audio Type Priority mpeg-audic — Any edit
Audio 2

Current mpeg-audio: fra

ist Language fra lz‘

2nd Language Off lz‘

Audio Level 0 de

Audio Type Priority mpeg-audio — Any edit

Once Dual Mono is selected for the Stereo Mode, both Audio 1 and Audio 2 will be available for configuration.
Each can then be configured for the required audio languages that will be output as Dual Audio/Mono.

For decoders with the Dolby® Digital Plus option a “Dolby® Digital Plus Professional Decoder” section is
available with Dolby® specific configuration parameters. These do only take effect if the input is of type AC-3 or
E-AC-3.

Additional parameters in Audio section for decoders with Dolby® Digital Plus option in edit option:

Decoder(8:A)
Service =
Current Service Discovery HD [1:4:4102] W Subtitling Options
e yone = Fant size Normal (100%) &
Switching Mode of = EBU Horizontal position | narmal E|
Vertical position Normal [=]
Video
s e 50 Hz = VBI/VANC/Test lines
V. Resolution sD [=] Test lines off [=]
H. Resolution Scale E| Sinc Test lines off E|
Aspect Ratio 4:3 E| VES =}
AR Conversion Letterbox E| wss B
AR Ci 1
Standard " Normal = @ Teletext &)
video Index ]
Audio 1
AFD 0
Current ac-3: eng
DPL a
1st Language An =
s [=] Z|  service Info 0
2nd Language off
Audio Level o dB @Ry Ll
Audio Type Priority ac-3 — Any edit
Dolby® Digital Plus Professional Decoder about Video sync shutoff
EEEDder-Converter Decode = @ Alarm Sync Control ]
ode
Alarm Sync Delay 0 Sec
Downmix Mode Surround Compatible (Lt/Rt) [=]
Compression Mode RF E|
System
Clock Mode Locked to Source El
Audio 2
Current none .
1st Language Off E| Monitoring
2nd Language off On-screen Status )
Audio Level o dB Black/Frozen Picture
Detection Delay 10 Sec
Audio Type Priority ac-3 — Any edit
Dolby® Digital Plus Professional Decoder about L
Decoder-Converter Decode = @
Mode
Downmix Mode Surround Compatible (Lt/Rt) [=]
Compression Mode RF =

Apply \ | Back



Audio 1
Current ac-3: eng

1st Language
Any E
2nd Language
Off
Audio Level
0 dB

=

Audio Type Priority ac-3 — Any edi
Dolby® Digital Plus Professional Decoder about

Decoder-Converter Mode
Decode E 2

Downmix Mode
Surround Compatible (Lt/Rt) E

Compression Mode

RF &
Audio 2
Current none
1st Language
off [+]
2nd Language
Off
Audio Level
0 dB
Audio Type Priority ac-3 — Any edit

Dolby® Digital Plus Professional Decoder about

Decoder-Converter Mode
Decode )

Downmix Mode
Surround Compatible (LE/Rt) E

Compression Mode

RF [=]
Decoder-Converter Specify any of the options from the below list
Mod
ode e Decode
e Convertto AC-3
Decode AC-3 and E-AC-3 are decoded to PCM
Convertto AC-3 AC-3is passed through as is. E-AC-3 is converted to AC-3 with a fixed bitrate of

640 kbps, according to Dolby® specifications.

If "Decode” is selected, two decoding related settings are unhidden: Downmix Mode and Compression Mode.

Downmix Mode Specify any of the options from the below list

e Stereo (Lo/Ro)
e Surround Compatible (Lt/Rt)

The audio output of the decoder always consists of 2 channels. If the content to be decoded consist off more
than 2 channels, downmixing has to be performed. The “Surround Compatible (Lt/Rt)” option performs a
downmix of 5.1 channels to a 2 channel output that can be decoded by Dolby® Surround and Dolby® Surround
Pro Logic® decoders; 2 channel content will not be downmixed.

Compression Mode Specify any of the options from the below list

e None



e Line
e RF

The available options represent standard operational modes automatically configuring the decoder to
implement dialogue normalization and dynamic range control.

On clicking on about, we get below trademark notice and copyright notice.

Dolby® Digital Plus Professional Decoder.

‘Dolby’ and the ‘double-D’ symbol are trademarks of Dolby Laboratories.

This product contains one or more programs protected under international and U.S copyright laws as
unpublished works. They are confidential and proprietary to Dolby Laboratories. Their reproduction or

disclosure, in whole or in part, or the production of derivatives works therefrom without the express permission
of Dolby Laboratories is prohibited. Copyright 2003-2007 by Dolby Laboratories. All rights reserved.

The subtitling drop down list provides available languages for both DVB Subtitling and EBU Teletext subtitling.

Current Active subtitling language

ast Language 1st preferred subtitling language

2nd Language 2nd preferred subtitling language

Priority Subtitling priority order —valid entries are DVB, EBU, DVB HH (hearing impaired) and

EBU HH (hearing impaired). Click on the edit link to modify the priority order.

The subtitling prioritizing search will start using the 1st Priority Language and try to match the entries in the
priority order list. If no match is found the same search is done with the 2nd Priority Language; subtitling will be
disabled if there is no match. If the value of Frame Rate is set to 59.94/60Hz, the above parameters: Current, 1st
Language, 2nd Language, and Priority will be replaced with CC Burn-in.

Only languages currently available in the service can be selected from the drop down list.
Additional languages can be selected after they are added under the Admin view.

If the output frame rate is 59.94 or 60 Hz, then the subtitle options will be replaced by the Closed Caption options
displayed below.

CCBurn-in Select one of the five options (CCz, CC2, CC3, CC4, Off) given in the drop down box
shown below.
Subtitling
CC Burn-in Off v
Sub Burn-in swe v

Priority dvb — ebu




DVB subtitle burn-in is supported in NTSC mode

The Subtitling options can be used to adjust the display properties of the decoded subtitles. The options available

are:
Font size Font size of the subtitles displayed. Represented by a percentage.
EBU Horizontal position Horizontal position of the subtitles displayed (according to the EBU standard)

Vertical Position

Vertical position of the subtitles displayed

The following table describes the options for the VBI, Testlines and VANC options.

Test lines

Sinc Test lines

VPS

WSS Blanking

WSS

Teletext

Number of Vertical Blanking Interval (VBI) test lines — valid entries are Off(default), 17
or1y and 18 as defined by ITU T J.63 (625 Line System).

If line 17 is selected, test lines are inserted in both lines 17 and 330 (330 is line 127 in field
2)

For 17 and 18, test lines are added to 17, 300, 18, and 331 (331 is line 18 in field 2)
Interlaced video consists of two fields that make one picture — field 1 and 2 are

interlaced to create a 576 line frame.

The line number in VBI to insert the Sinc test signal — valid entries are Off (default),
319 or 335 [Off or 335 for the MPEG-2/4 SD/HD Decoder]. The Sinc or (Sin(x)/x) test
signal is used to measure the group delay and amplitude response versus frequency.
Using Off will disable the Sinc Test lines function.

Video Program System (VPS) is enabled by checking the indicated checkbox. VPS
data (if there is any) is then inserted into the VBI data field; default value is Off.
VPS follows the ETSI TS 101 231 standard.

Blank the WSS line 23 when it has been encoded into active/visible video.

Wide Screen Signaling (WSS) is enabled by checking the indicated check box. The AR
Conversion parameter is then inserted into the VBI data field in order to allow WSS
enabled widescreen TVs to display the aspect ratio as intended.

WSS follows the ETSI EN 300 294 standard.

Teletext is inserted into the VBI field of the output video signal — enable it by checking
the indicated checkbox.




Decoder(7:A1)

Service Subtitling Options
Current Service MRK1 [0:0:1501] Font size Nermal (100%) E
Backup Source None IZ‘ EBU Horizontal position | Narmal E
Switching Mode Off IZ‘ Vertical position Normal E‘
Video VBI/Test lines
Aspect Ratio 4:3 [=] VBI Test lines off =
AR Conversion Letterbox IZ‘ WBI Sinc Test lines Off E‘
AR Conversion Normal lz‘ L
Standard I WSS Blanking [ I
Signal Standard Teletext ]
Luma Gaussian Filter 0 VPS (&
wss L]
Audio
Current mpeg-audio: nor Upconverter
ist Language Any lz‘ RF Channel List mu E‘
2nd Language off RF Frequency si1 =] 2 0 MHz
Audio Level 0 4B Adjacent RF 512 (238.25MHz) Spacing: 7=
Audio Type Priority mpeg-audio — Any edit RF Power 110.0 dBuv
AVCR 13.00 (default) [v] d8
Subtitling VMD £7.50 (default) =] =
Current off Clipping
1st Language off
[=] CW Mode Ll
2nd Language ff
o lz‘ RF Enable
Priority dvb — ebu edit
Decoder(6:A)
Service Subtitling Options
Current Service TV 2 Bliss [0:6:163] Font size Normal (100%) lz‘
Backup Source None E‘ EBU Horizontal position | Normal lz‘
Switching Mode off E‘ Vertical positian Norma| lz‘
Video VBI/Test lines
Aspect Ratio 4:3 E VBI Test lines 17 lz‘
AR Conversion Letterbax E WEI Sinc Test lines oOff lz‘
AR Conversion Normal E| @
Standard CC output O
Signal Standard NTSC = WSS Blanking 0
Audio Video sync shutoff
Current mpeg-audio: AD1 Sync Enable
1st Language Any [+ Alarm Sync Contral i}
2nd Language Off Alarm Sync Delay 0 Sec
Audio Level o0 dB
Audio Type Priority mpeg-audio — Any edit System
Clock Mode Locked to Source lz‘
Audio 2
Current none Monitoring
1st Language Off E‘ On-screen Status Mode | Off lz‘
2nd Language Off Black/Frozen Picture
Detection Delay 10 Sec
Audio Level o dB
Audio Type Priority mpeg-audioc — Any edit
Subtitling
CC Burn-in Off E‘

The MPEG-2/4 SD/HD Decoder with SDI and RF with NTSC signal option contains these additional parameters:




Decoder(2:A1)

Service
Current Service
Backup Source

Switching Mode

Video
Aspect Ratio
AR Conversion

AR Conversion
Standard

Signal Standard

Luma Gaussian Filter

Audio
Current

1st Language
2nd Language

Audio Level

Audio Type Priority

Subtitling
CC Burn-in

CCoutput

Video Index

AFD

OP-47

DPI

Subtitling Options

NRK1 [0:0:1501] Font size Normal (100%) B
None IZ‘ EBU Horizontal position | Normal B
oF B Vertical position MNormal Iz‘
VBI/Test lines
4:3 B VBI Test lines Off B
Letterbox [=] VBI Sinc Test lines off [=]
Normal IZ‘ ) I TS I
NTS | WSS Blanking
Upconverter
RF Channel List ITU Iz‘
mpeg-audio: nor RF Frequency s10 [=] [166.2500 MHz
Any IZ‘ Adjacent RF ES {175.25MHz) Spacing: ?MB
RF Power 110.0 g
0 dB AVCR 13.00 (default) [+] d8
mpeg-audio — Any edit VMD 7.50 (default) [=] =
Clipping i
CW Mode
off [=] RF Enable i
Stereo
Stereo mode Mono B

Video sync shutoff

Alarm Sync Control

Alarm Sync Delay o Sec

Add Closed Captioning output
e VBl 21— Output CCon VBl line 21
e Off—turnoff CC

The MPEG-2/4 SD/HD decoder currently supports CEA-608 encoded closed
caption. The decoder automatically extracts closed captions from DIVICOM,
SCTE-20, and SCTE-21.

Enabled by checking the indicated checkbox — Video Index data is then inserted
into the VBI data field if there is any. The default value is Off.

Video Index follows the SMPTE RP186 standard.

Active Format Description can be received from the MPEG stream and output in
the SDI signal. If enabled, AFD is output in the SDI signal. If the incoming signal
does not contain AFD, the decoder will create an AFD value. If the decoder
applies any Aspect Ratio conversion or up/downscaling of the video format, the
decoder will modify the AFD value from the MPEG stream to reflect these
changes.

If the AR Conversion Standard is set to AFD Manual or DTG, the AFD value
from the MPEG stream will be used.

Support for the Australian Standard for subtitles, OP-47.

Digital Program Insertion — enables translation of incoming SCT35 packets into
SCT104.



Service Info Description of the service

Depending on the module in use, a service may be descrambled on the decoder itself, or alternatively with a
separate descrambler module. There are several reasons why it is desirable to install a separate descrambler
module, for maximizing the number of services to be descrambled.

Descrambler Internal — use the CAM on the module itself. If a CAM is installed the stream
will be piped via the CAM regardless of the GUI settings; this is controlled by
the HW.

CAM module - if the unit contains descramblers they will be listed as optional
descrambler modules that can be selected to perform descrambling.

For Decoder modules with up-converter the configuration page will display an Up-converter section.

Upconverter
RF Channel List OIRT [=]

RF Frequency
Adjacent RF

NTSC M
RF Power TIo.0 dBuV
AVER 13.00 (default) [«] dB
VMD 87.50 (default) [=] %
Clipping Fl
CW Mode
RF Enable i

The following up-converter parameters are available for configuration:

RF Channel list Select which channel plan to use. The available options are ITU (C.C.I.R), OIRT, NTSC
Mand User defined.

RF Frequency Sets the carrier frequency of the output. Choose from a set of predefined frequencies
(according to the selected RF Channel list), or alternatively enter a specific frequency in
the text box.

RF Power Level Determines the power of the output signal. Power level boundary values will depend
on the Decoder module and will be displayed when the mouse cursor hovers over the
text box.

AVCR This parameter adjusts the Audio carrier output level compared to the video carrier
output level. The resulting output level will be the selected value down from the video
carrier. Please note that this is power and not amplitude. Nominal value and range will
depend on the Decoder module being configured.

VMD Video Modulation depth. This level can be adjusted from 8o to go%. This parameter is



Clipping

CW mode

RF Enable

Every time the system boots or a change has been applied to the RF Frequency, RF Power Level, or RF Enable,
the decoder will automatically calibrate the power level to match the selected power output level.

When configuring the Quad Decoder module with 8 output channels, it is possible to configure the channel
spacing for the x2 output frequencies. This allows the operator to have no, one or two channel spacing between

only available for the HP RF Decoders.

Determines how video is clipped before modulation. Enabling clipping result in video
being clipped 5% above configured modulation depth. Off means video is not clipped.

This parameter is only available for the HP RF Decoders.

Continuous Wave Mode. The output will be an un-modulated video carrier with no

audio carriers present.

Enables the RF signal on the output. The RF output signal will be turned off when this is

not enabled.

the output carriers, depending on the channel width.

Channel Spacing

Manual

The available options are under User defined RF channel list are;

ITU (Low Band)
e 7MHz
e 14,MHz
e 21MHz

ITU (High band) and OIRT

e 8MHz

e 16 MHz

e 24MHz

Manual

e 7MHz

e 7.0625 MHz
e 8MHz

e Manual

Manually enter the channel spacing in the text box.

Upconverter
RF Channel List

RF Frequency

Channel spacing
RF Power

AVCR

VMD

Clipping

CW Mode

RF Enable

Stereo

Stereo mode

Video sync shutoff

User Defined lz‘
SKii~||231.25 MHz

7 MHz [=]

4
7.0625 MHz [Em
8 MHz dB
Manual

87.50 (default) [=]
7

7

Mono B



Upconverter
RF Channel List

RF Frequency
Adjacent RF

RF Fower
AVCR
VMD
Clipping
CW Mode

RF Enable

OIRT (=]
ski{x]|231.25 MHz

5K14 (255.25MHz) Spacing: 3|

SK12 (239.25MHz) Spacing: 8MHz
SK13 (247.25MHz) Spacing: 16MHz

i

For Decoder modules which support NICAM or A2, and where the stereo license is installed, the NICAM or A2
configuration page will display a Stereo section where it is possible to choose the option NICAM or A2 for Stereo

Mode, as shown in

When NICAM is selected, the NICAM carrier gets enabled on the RF output and the following configuration
parameters are available. Refer to ETSI standard EN300163 v.1.2.1 before changing the default configuration for

NICAM:

Nicam/Video Carrier
Ratio

The nominal output level for the NICAM carrier is 20dB down from the video
carrier. This value refers to power and not amplitude. The level can be adjusted

from 3dB to +7dB.

Nicam Mode

Nicam Reserved

Choose between Stereo, Single Mono, or Dual Mono

Turn the reserved flag On or Off. Default value is On (available on carrier). Some

TVs require the reserved flag to be turned On to enable NICAM.

When A2 is selected, the A2 carrier is enabled on the RF output as well as the following configuration parameters

e Controlled by SI - Audio is dynamically set according to information

A2/Video Carrier Ratio. The nominal output level for the A2 carrier is 20 dB

are available:
Select the appropriate A2 Mode:
e  Mono - Mono audio
e  Stereo-—Stereo audio
A2 Mode ¢  Dual Mono - Static dual mono
e Controlled by VPS — Audio is dynamically set according to
information retrieved from the VPS
retrieved from the SI
A2/Video CR down from the video carrier. This value refers to power and not amplitude.

The level can be adjusted from -3dB to +7dB. This parameter is only available

for the HP RF Decoders.

To create a dual mono output with two different PIDs:

e  Choose Dual Mono under NICAM Mode



e  Select one language on Audio
e  Select another language on Audio 2

This will create a dual mono output with Audio language on the left channel and Audio 2 language on the right
channel.

The functionality to create a dual mono output service from two stereo audio PIDs is only
available on the ADM HR RF output module

When a critical video alarm is turned on, the video sync is turned off. A user defined delay specifies the time
between the alarm going off and video sync being switched back on.

The Video sync shutoff section holds these configuration parameters:

Alarm Sync Ctrl Alarm Synch Control can be switched on/off

Alarm Sync Delay Alarm Sync Delay can be adjusted from o to 9g seconds.

When sync control is on, the following alarms will turn off the video sync:

e  Transport Stream Missing
e  Video PID Missing

e Video PID Scrambled

e Video Missing

e  Video Data Error

This option allows you to control the reference clock signal that is used in decoding the output service. The
options available are:

Local The internal system clock will be used as a reference
Locket to source The clock reference from the incoming stream will be used
Genlock If the Genlock option is available, this option will be displayed. Please see

section 7.3 for more information.

In the monitoring section is possible to configure various monitoring options on the output service.

The On-screen Status Mode allows the user to enable an overlay on the output picture which contains various
status parameters. This has the following options:

off Disable the On screen monitoring

Broadcast In Broadcast, we display the following parameters on screen:




e Video Input AR, codec, format

e Video output AR, format, AR conversion
e  Audio: standard, language

e DVBsubtitling: incoming , standard

e EBU subtitling: incoming, language

e VBI:EBU, TTX, VPS, AFD infout, WSS

Multi-Screen In Multiscreen, we display the following:

e Video In: Resolution, Aspect Ratio, Codec, Bit Rate,
Profile/Level, GOP Size, GOP Length.

e Video Out: Resolution, Aspect Ratio, AR Conversion.

Monitoring
On-screen Status Mode | off E
Black/Frozen Picture (RN

Broadcast

Detection Delay .
Multi-Screen

The Black/Frozen Picture Detection Delay allows the user to customise the delay before these alarms are raised
for the specific output service.

Monitoring
On-screen Status Mode | off B

Black/Frozen Picture
Detection Delay 10 Sec

From the Decoder overview page, it is possible to enable/disable the output of all the decoders. On
SDI/Composite output modules, this will disable the Sync while on RF output modules, this will disable the
output RF carrier.

Decoder

Slot  Channel Input Source Enable Output RF Ch RF Freq Status Edit
2 A L CNN International [0:13:202] [=] RF 49 (1TU) 695.2500 view edit
2 B [ TV 2 Nyhetskanalen [0:7:143] [+] RF 50 (ITU) 703.2500 view edit
4 A [ NRK3 / NRK Super [0:2:3510] [=] sDI view edit
4 B L Tva(m) [0:3:1508] [=] sDI view adit
6 A L‘[ TV 2 Bliss  [0:6:163] |z| Composite wiew edit
6 B |j TV 2 Nyhetskanalen [0:7:149] B Composite view edit

Genlock functionality is enabled in GUI through the "Clock Mode" setting. If the MPEG-2/4 Decoder is Genlock
capable, the drop down menu will include the "Genlock" option.



A PAL black burst reference signal connected to the “Sync In” port of the Switch module.
Genlock is currently supported in the three output resolutions 576i, 720p50 and 1080i50.

In order to enable the Genlock functionality it requires that you have the following:

o  Switch Module with Frame Synchronization Input (BNC port)
o  Chassis with Genlock support (DC1001, SC2001, MC3001, XC5000)
o  MPEG-2/4 Decoder with the Genlock hardware option.
o Valid range values for Genlock offset delay must be from -10000 to 10000.
L%
Appear TV Decoder(14:A)
I status o et SWPTE 2031  OP-47 i
5 Service
2 s Current Service Eurosport HD [0:13:4101] Video Index D
® outputs Teletext o ]
® Decoders Backup Source None [=] a o
VRS
B Switching Mode off [=] 5 wss " B
% ero EBU Subtitles =]
video
oy G Frame Rate Transparent
% 1mport/Export P — Tronsparent = Video sync shutoff
® License I e —_ = Alarm Sync Control =]
@ about AT Tangparent = Alarm Sync Delay o Sec
AR Conversion Off
System
:?EHC;:,V;“W Nermal = e Clock Mode Genlock
Genlock Offset o px 3
Audio 1
Current ac-3: nor Monitoring
1st Language nor = On-screen Status Mode | Off
2nd Language oOff = glatckc/tFruz;an\EturE = .
Audio Level 0 dB sedion Deley =
Apply || Back |

The Quad Decoders 'tvmod’ card supports various PAL, NTSC and SECAM modulation standards. It is possible to
select the modulation mode via Decoders —>Modulators-> Modulators Setup in the GUI.

by

Appear TV Modulation Offsets

b status Type affset
% Inputs Channel offset TU

& Conditional Access e

@ Decoders
Audio carrier offset
® Modulators
E osom
& Redundancy Modulator Setup
Admin
-~ Slot signal Standard
& Import/Export
paLoks  [=]
® License
@ about L paLes  [x]
e PaLeG 7
i PaLBG =]
14 PaLOK" 7]
18

Apply




Modulation Offsets

Type Offset

Channel offset ITU [ [s kHz
Channel offset OIRT [ [s kHz
Audio carrier offset B [-s kHz

Modulator Setup

Slot Signal Standard
2 PALBG ||
5 SECAM BG ||
8 PALEG v
11 PALEG v
14 PALM ]

NTSC M

For a number of TV sets, their demodulators may introduce noise in the picture due to inter-modulation between
signal components. A solution to this is to offset the channel frequency and/or the audio carrier frequency.

This can be enabled and adjusted on the Decoder-> Modulator->Modulation offsets section. All defaults are
off.

OIRT: Channel offset Enable checkbox, Frequency (-16->16 KHz) : Default OFF, 8Khz
ITU: Channel offset Enable checkbox, Frequency (-16->16 KHz) : Default OFF, 8Khz
Audio carrier offset Enable, Frequency(-8, +8) Default: OFF, -8

Audio carrier offset, when enabled, applies to all channels (irrespective of OIRT/ITU/User Defined configuration)

%0
Appear TV Modulation Offsets
i status Type Offset
@) Inputs Channel offset ITU 8
@ Conditional Access Channel offset OIRT 8
® Dpecoders
} Audio carrier offset -8
© Modulators
E ospm
& Redundancy Modulator Setup
Admin
& Slot Signal Standard
[ Import/Export E|
_ 2 PAL DK*
¥ License
O about 5 PaLEG =]
8 PALBG  |v|
1 PALBG ]
14 pAL DK*  [=]
16 PALBG ]

- Apply ‘



The unit supports On Screen Display Messaging (OSDM), enabling service providers to display up to 48 unique
short information messages on a given channel. This function is optional and requires a license.

L%
Appear TV Configure Message 1
Ui status #  Message Text Show on Available Display Options
£} V] Enable OSD Messagin
e Bppear TV Testing TV 2 (N)[3:B] ~ i one
® outputs Discovery (N)[3
- 8 * TV 2 Bliss[5:4] l; Position:
&) Conditional Access TV 2 Zebra[5:B|= Top @ Bottom
) Discovery (N)[€
® Decoders TV 2 Zebra[9:B Display:
MTV[3:A] Fixed Scrolling @ Speed: Medium [+ ]
IE osbm MTV[7:8] =
& Coders TV 2 Filmkanale Background: Slow
NRK3 / NRK Su ~ — Solid Transparent @
@ Redundancy
Remove All [ addan Apply
s Admin
©@ about
Existing Onscreen display Messages
# Message Text Show on Display Options Enabled
TV 2 (N) [3:B]

Discovery (N) [7:A]

TV 2 Bliss [9:A]

TV 2 Zebra [5:B]
Discovery (N) [6:B]

TV 2 Zebra [9:8]

MTV [8:A]

MTV [7:B]

TV 2 Filmkanalen [5:A]
NRK3 / NRK Super [3:4]

1 Appear TV Testing Serolling (medium speed), Top, Transparent backgreund.

NRK1 [2:A]

TV 2 Filmkanalen [4:B]
Coded Stream [8:8]
TV 2 Zebra [4:A]
NRK2 [2:B]

TV 2 Zebra [6:A]

5

Scrolling {medium speed), Top, Transparent backgreund.

In order to add OSD messages to an input stream the following procedure should be used:

1 Click onthe ODSM tab in the Navigation Pane to display the On Screen Display (OSD) Messaging window

2 Choose which message number to enable (#1-48) by clicking on the appropriate message number. The
message numbers are listed in red on the left.

3 Add/Remove the channels on which you want the message to appear, using the arrow buttons between the
Available and the Show on fields. The channels will then be listed in the Show on textbox. Only one
Message Text can be displayed at a given channel at a time. Selected channels will be removed from the

Available textbox.

4 Write the message to be displayed in the Message Text box. This message can contain up to 255 ASCII
characters.

5 Select the vertical position by choosing Top or Bottom.

6 Select the message appearance — either Scrolling or Fixed.

7 Speed can be either Medium or Slow.

8 Background can be solid or transparent.

9 Check Enable OSD Messaging to activate the message. Otherwise, the message will be disabled until you
enable it.

10 Click Submit to register the message.



Follow the procedure below to disable OSDM

1 Open the On Screen Display Messaging (OSDM) window by clicking on the OSDM tab.

2 Choose which message number to disable (#0-4) by clicking on the appropriate message number. The
message numbers are listed in red.

3 Deselect Enable OSD Messaging to disable the message. Note that the message will still be available and
can be enabled again later.

4  Click Submit to register the message.



The Appear TV platform can be used to host a number of different output modules. Select Outputs from the
Navigation Pane to view all available output modules along with key information on the current configuration for
each output module. When expanded, this menu also provides a list of the output cards, including type and
installed slot.

o®g

-
Appear TV Outputs
lﬂ Status Slot Type Services Output Rate
%) Inputs 0 ipswitch 1 7.990
& outputs 0 ipswitch 1 8.298
15 Conditional Access 7 dvbs-if 0 0.000
& Redundancy 13 ipout 7 120.096
™ erc 14 qamout-a 2 18.216
#5 Admin Frequency Al 18.216
[ Import/Export Frequency A2 0.000
7 License Frequency A3 0.000
u About Frequency A4 0.000
Frequency B1 0.000
Frequency B2 0.000
Frequency B3 0.000
Frequency B4 0.000
Frequency C1 0.000
Frequency C2 0.000
Frequency C3 0.000
Frequency C4 0.000
Frequency D1 0.000

The following information is available from the Outputs view:

Slot Slot position in the chassis
Type Type of output module / output port
Services Number of services assigned to the output module

Total data rate of all configured services - the rate shown includes all

Qg R ] overhead data such as IP headers.

Creating an output transport stream is done via the Outputs view present for each output module. Before an
output can be created, the input module(s) must be configured correctly such that the list of input services is
present.

The unit supports two types of output streams: Multiple Program Transport Stream (MPTS) and Single Program
Transport Stream (SPTS). MPTS is available for all MPEG output modules while SPTS is only available for IP
output modules in addition to MPTS.

MPTSs are always Constant Bit Rate (CBR) streams. By default SPTSs are Variable Bit Rate (VBR), i.e. the same
as the input source, but can be configured to be CBR.



When you select an output module, you will be presented with a list of Inputs. This will consist of ports (for MPTS

-

inputs) or services (IP SPTS inputs). In order to expand the services in an MPTS input, you can click the @)
symbol. In order to output a service from the available input services, you only need to drag a service from the
Inputs panel and drop it on the Output panel.

e Toadd a service to an MPTS, drop it on the MPTS symbol & This applies to IP MPTS outputs as well
as QAM/COFDM/ASI/etc outputs.

e ToaddanIPSPTS to an IP output module, drop the service anywhere in the empty space on the Output
panel.

e Toadda Transparent output drag and drop the input port to an empty space on the Output panel (IP
output) or the output MPTS (other modules).

To toggle transmission of an output stream on or off, use the checkboxes on the left of that particular stream to
enable or disable it.

Default Stream P Port Component mode Scrambler ECM Service Type RTP Timeto live MPEG packets/frame SPTS Enabled
Properties 239.30.11.34 1234 auto all -] offlx off[=] o 7 7z =

Inputs Output(16) _ AddMPTS...

s =l Q d

2 2:0:1501 NRK1 s N C 2 2:8:203 Travel Channel

@8 2:1:1502 NRK2 C 8 Playhouse Disney(2:5:1544)

[ 2:2:3510 NRK3 / NRK Super 2] TVNorge(2:4:1509)

9 2:3:1508 TV 2 (N) [ NRK2(2:1:1502)

(&) 2:4:1509 TVNorge M & Transparent : 239.30.11.31:1234 [Slot:2 Input:70]

[ 2:5:1544 Playhouse Disney M [ 239.30.11.32:1234 DR HD(2:56:1740)

[ 2:6:2912 Al Jazeera English M [ 239.30.11.33:1234 NRK1(2:0:1501)

(8 2:7:202 CNN International
(] 2:8:203 Travel Channel
08 2:9:205 MTV (N)

[ 2:10:406 Discovery (N)
[ 2:11:407 Animal Planet
[ 2:12:2501 BBC Lifestyle
[ 2:13:601 DR1

[ 2:14:602 DR2

[ 2:15:1001 BBC World News

Input Service Properties

Details

Slot: 0

Input: o

Service ID: 7231

Name: TLC Norge HD
PCR: 1013

PMT: 545

Rate: 9,768 Mbps

Components

PID Type Language Rate
1013 H.264 9.373 Mbps
3013 AC-3 nor 0.396 Mbps

OK
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When double clicking on a input service, you will see a dialog box with information about the
input service. This will show:

e  Service bitrate
e  Listthe components (show PID,type, language), and show the component rate

Once the output is configured, the system will automatically generate PSI/SI as well as add the service related
PIDs to the output (as configured in Outputs = PSI). For more information on PSI/SI configuration, refer to
Sections 8.3.4.

If you are unable to drag and drop an input service to an output, there could be a conflict in
your output setup, most likely due to a duplicate ServicelD/Program Number.

For example, if you already have an output service with ServicelD 100, and you attempt to
drag and drop an input service, with ServicelD 100 — the system will assume that you are
'& trying to create two output services with the same ID. To get around this, first remap the
J output service ID for the existing one. Then, add the new service.

This is only relevant when adding the same ServicelD to an MPTS.

8.1.12 Bulk Selection on output view

8.1.1.1  Configuring SPTS using bulk selection

You can drag a multiple service from the Inputs panel by selecting these using either standard shift key or control
key and drop these on the Output panel as SPTSs. When doing this, you will be presented with the following
dialog box in which you can configure each stream.

Add To Output

Service Layout Default Stream Properties

Service Name IP Address UDP Port
1370 4D_TV2 HD [z3s.110.130.7 [1234
1400 4A_NRK1 HD |239.110.130.8 [1234
1410 4B_NRK2 HD [239.110.130.8 [1234
1420 4C_NRK3 HD / NRK Super [zz9.110.13000 [1234
1502 12_D1_NRK2 [230.110.130.11 1234
28487 12_C1_ARD-alpha [z39.110.130102 [1234

8.1.1.2 Configuring MPTS using bulk selection

When performing a drag-drop operation of multiple service to an output MPTS, you will be presented with the
following dialog box which will allow you to add these multiple services to the MPTS.
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Add To Output

Service Layout Default Stream Properties

Service Name Service ID
1370 4D_TV2 HD 1370

1400 4A_NRK1 HD 1400

1410 4B_NRK2 HD 1410

cancel || aAdd |
The following information is available on Add to Output: Service layout
Service Name Names of multiple services selected
Service ID Service IDs of multiple services selected
Add To Output
m Default Stream Properties
Auto increment siD v
Component mode | auto all v
Scrambler off v
ECM off A
Auto SID
Cancel | Add ‘

The following information is available on Add to Output: Default stream properties

Auto increment Auto increment by SID
Component mode Component mapping rules
Scrambler Selection of scrambler if any
ECM Selection of ECMs if any
Auto SID Enable Auto SID

In order to edit, the user can open the edit pop-up with both double-click and 'Edit' button on the right (typically
a pencil icon).
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Output(0:B) Add Group... || Addmprs.. |

4 =
“ » ¥ & [10000:1] 239.30.52.150:1235 &
* ¥ @& [10027:8] 239.30.53.202:1234 &
* ¥ ® [1:100] 239.30.53.207:1234 Vs

8.1.1.4 Bulk deletion from output view

You can delete multiple service from SPTS or MPTS by selecting these using either standard shift key or control
key and then pressing ‘DEL’ or dragging these to the Input pane.

/A Confirm output deletion

Are you sure you want to delete these
outputs?

8.2 Auto Service Modes

The Auto-Service modes are available to automate the process of adding services to the output. l.e., instead of

manually selecting a service from the input, the user instructs the system to add services from the input
automatically.

Two implementations of the auto-service exist:
e  Auto-First Service

e  Auto-All Services

These modes are available for each input port when expanded, ie:
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22/04/2020 159 nppear TV



LJ m:7:202 CNN International
&) sSlot:0 Input:8 Services: 8
%) * Auto First Service
& * Auto all Services

LJ 202 CHN International

|j 203 Travel Channel
L 205 MTV (M)

ﬁ 406 Discovery (M)
|j 407 animal Planet
[ 601 DR1

L] 602 DR2

[ 2501 BEC Lifestyle

&) sSlot:0 Input:9 Services: 7

These “services” can be added to the output in the same way as regular services, and can be used in the following
ways:

Auto-First Service will map the first available service in the input port. This feature is intended for VOD, where
the source never will contain more than one service. In this mode the output service can be changed and edited
like any other output service. |.e the service name can be changed; the component/PID mapping can be specified
etc.

Auto-All Services will map all incoming services for the input port to an output. Here it is not possible to do any
service editing at all. The service dialogs will be replaced with another dialog to block selected services.

The Auto All Services configuration is done via drag-and-drop of the source “Auto All Services” to the output. The
“Auto All Services” is then enabled for the given source.

With an “Auto All Services” configured the system will automatically add all these input port services to the
output.

Note: It is not possible to add more than one “Auto All Services” per output.

T status Inputs Output(16) s
@) Inputs IERESREOY =l
® outputs @ Slot2 Input:0 Services: 3 F & [15:1] 239.40.25 151:1234

‘é DVE-C(14) £ * Auto First Service % Auto All Services(2:0:%)

z :: o) & * Auto £ll Services W 3 239.40.25.150:1234 Auto First Service(2:0:*)

ﬁ 202 CNN International

&) conditional Access 3 (R O
& Decoders =

It is possible to filter one or more services to be automatically removed by specifying the incoming service ID in
the blocking list. This is available on the edit dialog of the output “auto-service” and can be accessed by double
clicking on this.

Auto All Services Properties

services [

Services
Stopped



By removing the “Auto All Services” node all the services from that input will be removed.

In conjunction with an ‘Auto All' service, it is possible to add additional local or other programs in the normal way,
ie drag and drop to the MPTS node.

Service ID clashes are not automatically handled when using a combination of ‘Auto All’ and
additional services.

It is possible to resolve SID conflicts on adding output with below methods.

Default Stream Auto increment  IPv4/IPv6 Address Port Con

‘omponent. mode Scrambler ECM TOS/Traffic Class  RTP TTL}HQp count  MPEG pzckets'frame SPTS Enabled  SID conflict mode
Properties P v 239.255.1.1 1234 auto all v off v off v ) 7 7v v Resolve on conflict ¥
Resolve on conflict
Reject
Inputs Output(0:B) T
. This will reject the adding if one or more of the services has a service id which
Reject . .
is already present in the MPTS
Auto This will use the Auto-SID mode
. If one or more of the services has a service id which is already present in the
Resolve on conflict

MPTS, we will show the Service Id dialog.

Always resolve It will always show the Service Id dialog when service(s) are added to a MPTS

To begin generating MPTS outputs, we set the Transport related parameters via the Edit Multiplex dialog,
accessible by double clicking on the MPTS.

The procedure for adding services/multiplexes varies according to the type of module.

For non-IP modules, services are added to the output stream by dragging and dropping. This method is possible

because entries in the Output panel already exist for these modules, corresponding to their physical ports. The
Default Stream Properties panel for these modules is used for adding new services.

For IP modules, output multiplexes can be added by entering appropriate values in the Default Stream
Properties panel and clicking Add MPTS (if MPTS license installed).

The figures below show the different Default Stream Properties panels for these modules.

Default Stream  Aut increme:
Properties P v

Port Component mode  Scrambler  ECM TOS/Traffic Class  RTP TTL/Hop count MPEG packets/frame  SPTS Enable
1234 auto all v off ¥ off ¥ |0 6 7v

Inputs Output(0:B)

Add Group... Add MPTS...

0§ [sevie v |8
[ 0:3:28815 SUPERRTL A ¥ [ 232.30.50.1:1234 SUPER RTL A(0:8:28815)

5 For ASI, COFDM, and QAM modules, "Multiplex” is replaced with the module type.



Default Stream Component Mode Scrambler ECM Transcoder

Propertias auto all [=] |off[=] off [+| | Off
Inputs Output(13) Add Virtual...
0e =1 & £l
[ 0:1:1501 NRK1 F & [1111:0] Frequency Al: 301.0000 MHz

When creating an SPTS, the Default Stream Properties will be used and the IP address will be incremented.

To add a unicast service, enter the destination port together with the destination IP address.

The following fields are available for Default Stream Properties; these fields vary depending on the module
type:

IP IP address of the SPTS/MPTS
Port IP port number

Component Mode  PID forwarding mode:
auto all - all components are forwarded
auto a/v —only audio and video components are forwarded
auto a/v/ttxt —audio, video and teletext components are forwarded
Scrambler If a scrambler module is installed, it is possible to scramble the selected service by
choosing one of the available scramblers from the pull down menu.

If scrambling has been selected, assign the output stream to the appropriate

ECM
¢ scrambled subscriber package

Transcoder If a transcoder module is installed, it is possible to assign this to the new service.

MPEG Number of MPEG packets per UDP frame; default is 7.

Packets/Frame

Service Type Specifies the Type-of-Service (TOS) value to prioritize between Delay, Throughput,
and Reliability. Refer to the IP protocol specification for more details.

RTP Enable Real Time Protocol, adds RTP header to the UDP packets.

TTL/Hop Count Set the Time-to-Live (TTL/IPv4) or Hop Count (IPv6) value for the IP output packets.
Default TTL value is 64.

SPTS Enabled Enable SPTS output, streaming will start when enabled.

The properties of MPTSs and SPTSs are organized differently in the GUI to simplify the process of configuring
and maintaining these streams.



Output(15) Add MPTS...

=l
W (& [1:1] 239.40.15.12: 1234
L MRK1(2:0:1501)
¥ & Transparent : 239.40,15.7;1234 [Slot:9 Input:Al
M [0 239.40.15.11:1234 NRK3 / NRK Super(2:2:3510)

W (& [1:5]239.40.15.15: 1254

MPTSs can be expanded to reveal the individual services they encompass. An MPTS stream provides more PSI
options compared to an SPTS. Both MPTS and SPTS provide the option to map through external PIDs which will
not be signaled in the PSI.

MPTS

Transport

Port Settings

Port Related

T

Individual
Service

Services

Components

Scrambling ~  Service Related

Processing

1Tk

Double clicking on an MPTS reveals port related settings (Edit Multiplex dialog); double clicking on an individual
service inside the MPTS reveals service related settings (Service Properties dialog), as illustrated in Figure
above.

The figure below shows the layout of properties dialog for SPTS. Double click on an SPTS to access its properties.
The tabs available for both MPTS and SPTS properties are almost identical; wherever there are differences, they
are pointed out in the text.
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8.3.1 Transport Settings

The generic Transport tab for all output modules contains the Network ID, Orig. Network ID and TS ID fields as
well as the Import TS PIDs checkbox. For IP and ASI output modules, the tab holds the additional Delivery
Descriptors panel as well (described in the following subsection).

Edit ASI Settings

oo (R D

Network Domain default IZI

Settings -
Metwork 1D 1 Appear TV IZI @
Orig. Networlk 1D |1 Use same as Networl ID
TS ID 5

Delivery Descriptor None :|

descriptors

Import TS D Enable to add external PIDS
PIDs

apply || cancel |

00 g
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Domain

Network ID

Orig. Network ID

TSID

If a domain has been configured, an additional drop down box will be visible.

Refer to o for information on how to add a domain.

Network identification selector

Original Network identification tag. To disable, check Use same as Network

ID.

Transport Stream identification tag

If the MPTS stream is to be converted to another network type modulation further down the signal chain, it is
possible to add Cable, Satellite or Terrestrial parameters, which will then be added into the NIT. Select one of the
three options under Delivery Descriptors from the Descriptor drop down box and enter the required
parameters. The figures below illustrate the differences between the three options; correct values for these
parameters can be obtained from respective network operators.

Delivery
descriptors

Delivery
descriptors

Delivery

descriptors

Descriptor
Frequency

Symbol rate

Inner Code

Descriptar
Systemn
Symbaol rate
Rall off

Orbital Position

Folarization

Descriptor
Frequency

Inner Code

Guard Interval

Cable
S1.0000
4.48000

off

Satellite

DVEB-5
4.00000

0,35
19.2

Lin. Hariz,

Terrestial
S1.0000

1/z
1/32

w

MHz  Constellation

Med  guter FEC
b

Constellation
Code rate
Frequency
West/East

W

MHz  Constellation

% Tx mode

b

QAME

QP3K
1/2
10,0000
e st

QAME
2K

“
v
b
MHz
¥

w

b

Checking the Import TS PIDs on the Transport tab allows you to define PIDs to be manually added to the output
transport stream. These PIDs will not be signalled in the PSI/SI. Click + to add additional PIDs and - to remove

them.

Import TS

PIDs

Slot

& Slot

1 (ipin)

2 (dvbs2)

Contains a selection of the available input modules

Input
o []
C

Pid

Out Pid

18

.
——



Input Contains a selection of the enabled input ports on the corresponding slot.
PID Input PID to be forwarded
Out PID The input PID is mapped to this output PID number; each output PID occupies one

channel through the output module like any other channel. The maximum number
of channels through the output module is 250.

Manually mapped PIDs on outgoing Transport Streams are not checked for PID conflicts.
These PIDs are not signaled in the generated PSI/Sl table.

Importing PIDs is treated as a service by the system consequently reducing the number of
services handled by the module with one.

The Port Settings tab is module specific and differs accordingly. Please see 8.4 for the specific output module
settings.

The EMM tab makes it possible to add EMM streams inserted by the CA server via the unit's scrambling module -
if one or more scrambler modules are present in the unit- by selecting the desired EMM(s) from Available EMMs
and clicking on the appropriate arrow to move it to Selected EMMs.

Edit Settings

= -

Passthrough EMM passthrough: " ,E'Jr”f’;.e EMM .
e [[0:107 EMM Source

CA Config Available EMMs Selected EMMs

A list of EMMs received from the CA server via the unit’s scrambling card,
configurable under: Conditional Access > SCS > EMMG/PDG; multiple
EMMs may be added.

Available EMMs

Additionally, there is a Passthrough option.

For IP SPTS, only the option to enable it will be available, as shown in the figure below.

EMM Passthrough:
Available EMMs (SCS slot) Selected EMMs (SCS slot)



Activating this option will enable an incoming service to be transmitted with its original CA including EMM and
CAT without being descrambled in the unit, so that receivers further down the chain can carry out the
descrambling process instead

For IP MPTS and any other output module, the Passthrough option will require also to select from which input
the EMM will be passed through in the “Choose EMM Source” drop-down menu, as shown in the figure below:

o -

Passthrough EMM passthrough: ¢ Choose EMM v

source: -
{ [0:10] EMM Source

The EMM(s) and CAT present in that source will be imported into the output MPTS.

EMM For IP SPTS, enables an incoming service to be transmitted with its original CA
Passthrough including EMM and CAT without being descrambled in the unit, so that receivers
further down the chain can carry out the descrambling process instead.

For output MPTS, passes the EMM(s) and CAT present in the selected EMM Source
into the MPTS.

Choose EMM Drop down list is available if you have any EMM source in the Mux.
source

When passthrough is enabled, the internal generation of the CAT table is automatically
disabled.

On the HbbTV Apps tab, one or more HbbTV applications can be configured. These applications will be signaled
on the output AIT table for the selected service.

When you configure an application, please note that you can only use URLs to specify the location of the content.

Edit Settings

oo | comorens | scmive [T 1=

AIT . PID [6500 Automatic
configuration

:ll:i)gri—:ratiol‘ls Name Lang App ID Org ID Ctrl Code Priority URL ]
Test ¥ Test ger 5 5 Autostart 4 http://hbbtv.sr-me... @
testl ¥ testl ger 1 1 Autostart 3 http:/fwww.arte.tv/... @
test2 ¥ test2 ger 2 2 Autostart 2 http:/fwww.arte.tv/... @

User can also access from Output->PSI-> PS| Base Values -> Edit AIT
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* I status

» & Inputs

T @ outputs
® 1p(0:B)
® asi-T2Mi(6)

> @ qam(g)

@ asrT2mi(11)
® Dve-T2 SFN(12)
® 1p-T2mi(14)
@ ps1
@ Default cTH

* & Coders
& Enable Debug
% Debug
& Module Status

@ status Chart

AIT Configuration:
PID

Hbbtv Application:

Name
Lang

AppID
Org ID

Ctrl Code

Priority

Service Bound Flag

URL

8.3.5 PSI

Appear TV

Predefined AIT Apps

These are not signalled until specified on an output service

Configuration
Default PID  [6500

Name
Testl
Test2

*

Lang  AppID OrgID  Ctrl Code Priority  Service Bound Flag URL
ger B 5 Autostart M M htep: f/arte.tv/index L]
get 4 3 Autostart v hitp: f/arte. tv/index

Apply Cancel

Specify PID for AIT or configure Automatic.

Specify the name of HbbTV App

Specify the Language

Specify the App ID

Specify the Org ID

Choose any of the below Ctrl Code

Auto start
Present
Destroy
Kill
Prefetch
Remote

Playback auto start

Specify the priority

Specify the value for the Service Bound Flag

URLSs to specify the location of the content.

The PSI tab allows the base values defined in the Outputs->PSI node to be overwritten for each specific output
stream. The list in the table reflects the currently selected mode: MPEG, DVB, ATSC or Default.

22/04/2020
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Edit Multiplex
gggt::l |;':°”t MPEG @ pve ATSC Default
Table 1d Table Type Mode Playout Interval Default
0 BAT ms
1 CAT Play ms
2 PMT ms
64 NIT A Stop ms
74 BAT Stop ms
66 SDT A ms
70 SDT O Stop ms
78 EITF/FA Stop ms
79 EIT F/F O Stop ms
112 TDT Play ms
115 TOT Stop ms
I Apply “ Cancel

To modify any of the base values (default values), disable Default and set the values as needed.

If the change in base value is applicable to all outputs, it is simpler and neater to change it from the PSl node in
the Navigation Pane, where the base values are configured. A change in the base value from this page will
automatically propagate to all outputs applicable.

The PSl tab is identical for both MPTS and SPTS.

8.3.5.1 PSI configuration for services in an MPTS

Individual services within an MPTS have a PSI tab that allows for the PMT’s Mode and Playout Interval to be

modified.
Service Properties
PSI Playout
Settings Table 1d Table Type Mode Playout Interval Default
2 PMT Play 200 ms
If the Global PMT (accessible via Outputs = PSI) mode is set to Stop, PMTs for services
within the MPTS will not be played, regardless of their mode.
8.3.6 EPG

00 g
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The EPG tab enables transmission of EIT schedule information on a particular output stream, if an EPG module is
installed. Further information on these parameters is available in Section 11.3.

Service Properties

Compaonents mibling Port Settings psI

Add EPG Flayout Rate 0.100 Mbps
Playout Limnit i} days Play all
Mext 12 hours 5
Priarity 1x {normal} A4 LY

The EPG tab is identical for both MPTS and SPTS.

8.3.7 Service

To modify the settings for individual services, double click on the service and the Service Properties dialog will be
displayed. The Service tab is identical for both MPTS and SPTS.

Edit Settings

OB oo | scaiing | g | o ssige | e | o s | 51

Service Mame NREKZ ¥ Keep original
Service ID 1502 ¥  Keep original
PMT PID 269 ¥ Keep original
Provider ¥ Keep original
Service type Manual v || Keep original
123 J
Priority High v
Monitar port off v
Input Backup source Mone v
Redundancy Switching mode Off v
Descrambling Descrambler off ¥
Alt. CAM mode Descrambler not selected
Transcoding Transcoder off v
EIT Present Following Auto r
Signaling in Schedule
Auk hd
sDT =
Apply H Cancel H Ok

The following parameters are available for configuration:

\
Name By default, these four values are extracted from the incoming streams automatically.
) They can be overwritten manually by deselecting Keep Original and entering a new
Service Id > value.
PMT PID
If a manual Service Type is selected, this value must be specified.
Provider

00 g
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Service type

Priority An internal system parameter which may be used for different purposes. Currently it is
an attribute used by the Output Redundancy system only.

Provides a way to monitor a service if the system is configured with a decoder
module. If enabled, a copy of the service is sent to the selected decoder. If the service
is descrambled, the service is copied after descrambling.

Monitor Port

Refer to the Input Redundancy (Section) for more information on the Backup source and Switching mode
parameters.

Descrambler Select which descrambler to be used for removing the incoming encryption. If
multiple services are being descrambled, they must originate from the same input
port (same MPTS).

Alt. CAM mode Configuration of these values is moved to the main conditional access page in the

Navigation Pane.

Transcoder If there is a transcoder module available in the unit, this will allow you to allocate the
service to an available transcoder port.

For each outgoing service, it is possible to manually set the signaling of EIT Present Following or Schedule in the
SDT:

Present Following Choose one of the following:

e Auto-Ifthe EIT table configuration on the PSI page is set to Play or Pass,
then the SDT flag is set to 1. Otherwise, it is set to o.

e  Present—the EIT present/following flag in the SDT is set to 1

e Not Present—the EIT present/following flag in the SDTis set to o

Schedule Choose one of the following:

e Auto-Ifthe EIT table configuration on the PSI page is set to Play or Pass,
then the SDT flag is set to 1. Otherwise, it is set to o.

e  Present—the EIT schedule flag in the SDT is set to 1

e  Not Present—the EIT schedule flag in the SDTis set to o

If an EPG module is available and the schedule is enabled on the output, then both Present Following and the
Schedule flags are set to 1 in the SDT.

For each outgoing service, it is possible to manually set the Major and Minor channel number if ATSC profile is
active for corresponding transport stream.

If “*Channel number” is set to “Auto” the numbers will be copied from the input TVCT/CVCT tables. In *“Manual”
mode the values are entered in the GUI.



Service

Input
Redundancy

Descrambling

Appear TV

Edit Settings

MName
Service 1D
Provider
Service type
Priority
Monitor port

Backup source

Switching mode

Descrambler
Alt. CAM mode

NRK1 Encoded
1234

Original
High
off

off

[=]
(=]
None [+]
(=]
[=]

off
Descrambler not selected

Transcoding  Transcoder off =]
ATSC Channel numbering Manual :I
Major number 1
Minor number 0
Fr;giTQ“ﬂ“nQ Present Following Auto =]
n Schedule Auto El

Channel numbering

Major number

Minor number

8.3.8 Components

The major number must be in the range [1, 1023]

The minor number must be in the range [0, 999]

Choose either Auto or Manual

EEEE

Keep original
Keep criginal
Keep original

Keep original

Apply ] I Cancel

The Components tab allows for the mapping of components through the unit, i.e. video, audio, etc. This
mapping includes manual and automatic modes. The Components Tab is identical for both MPTS and SPTS.
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Service Properties

Components Scrambling Port Settings

'al;r;l;il:lgent Comp. Type Language Incoming PID Dutgoing PID
Preview video 1200 auto
audio nar 1201 auto
tHx nar 3003 auto
pcr §1a0 auto
Component o
Mapping auto all O auto afv ® aute afwittxt Q manual
Rules Priority Comp. Type Language Incoming PID Mode Outgoing PID 2
1 widen &3 &3 passthraugh &3
2 h. 264 & & passthraugh &
3 w1 &3 & passthrough &3
4 audia & & passthraugh &
5 ac-3 & & passthraugh &
3 aac &3 &3 passthrough &3 b

The following mapping modes are available:

Auto All All PIDs will be mapped to the output

Auto AV Only Audio and Video PIDs will be mapped. If multiple Audio PIDs are
available on the inputs, all will be mapped through.

Auto A/V[TTXT Audio, Video, Teletext and DVB Sub PIDs will be mapped. If multiple Audio
PIDs are available on the inputs, all will be mapped through.

Manual It is possible to define your own custom filtering and mapping rules to get
the desired output. Refer to the detailed description below.

In Manual mode it is up to the user to define the mapping rules for the components of the outgoing service. Each
outgoing PID requires a dedicated rule; otherwise the default rule applies.

A component-type PID mapping mode can be set, i.e. the input component type is used to identify the input PID
itself, instead of using the input PID value only. This feature is typically used to provide a fixed PID line-up at the
output, even if the input PID values are changing dynamically at the input.

To achieve component-type PID mapping, a set of mapping rules are applied to the incoming PID which matches

a specific filter. Several rulesffilters can be added, and one PID may match more than one rule. However, only one
rule (the one with the higher priority) will be applied to the mapping of the PID.

For example:



Input Output
Daytime
501 (Video) 600 (Video)
502 (Audio, nor) 601 (Audio, nor)
503 (Audio, swe)
510 (TTX)
Evening
501 (Video) 600 (Video)
502 (Audio, eng) 601 (Audio, eng)
505 (TTX) 505 (TTX)

A set of rules fulfilling this purpose would be:

Input Con_‘ll_sgre\ent Language Incoming PID Mode Outgoing PID
1 mpeg-audio nor * REMAP 601
2 mpeg-audio eng * REMAP 601
3 mpeg-video * * REMAP 600
4 ttx * 505 PASSTHROUGH *
Default * * * STOP *

The default rule will in this example stop the input PID 503 as no rule finds a match. Also the TTX PID will be
stopped during daytime as the input PID does not match the PID based rule.

With many rules potentially being active at the same time, it may be hard to foresee the result. Consequently the
GUI reflects the evaluated output PID line-up dynamically as the rules are defined.

The following manual mapping modes are available:

Stop The input component referenced will be stopped

The input component referenced will be remapped to a specified output PID —
Remap . .

this PID will not be reallocated by the system to prevent PID clashes.
Passthrough The component will be mapped to the same output PID as its input PID — this

PID may be reallocated by the system to prevent PID clashes.

In systems with dynamic behavior on the input, it is recommended to create a rule for all PIDs to be added to the
output if a fixed and dedicated line-up is required. This way, it is easier for this system to decide what action to
take when the input changes. In some cases, a lack of definition will force the system to temporarily stop PIDs.

For example, a TTX PID in Passthrough mode changes on the input to a PID value already assigned manually on
the output. In this case, the PSI system will stop the signaling of that TTX PID until the system has decided what
to do with the TTX PID —i.e. automatically map it to a new, free PID value.



In an output service, if a video PID with PCR is stopped then this will be stopped on the
output, but the PCR can be extracted and output. This can be used in cases where you would
like to create a radio service using a PCR from a signaled video PID in the service.

With Service component multiplexing it is possible to add a Audio, Teletext, DVB Subtitle, AIT, HbbTV-
carousels or private component from another input source to an outgoing service. This PID will be
multiplexed into the outgoing stream and signalled in the PMT of the service.

Adding components to an outgoing service is done on the Components Mapping section by clicking the
plus button. This will show a selection dialog where all valid Audio, Teletext, DVB Subtitle, AIT, HbbTV-
carousels or private PID that can be selected for output.

DEIVILE FIUPEIUES

e e CIMEEREETEE

Component Component Type  Source Language Incoming PID  Outgoing PID
Ea(ﬂ:::g mpeg-video incoming 512 auto

mpeg-audio incoming nar G40 auto

1t incoming naor 576 aLto

per incoming 8180 auto

it incoming 256 auto

ttx v HRK10:0:1501 v (=]
=

Component
Mapping Rules

@ auto all = auto alv = aute avitet = manual

Priority Comp. Type Language Incoming FID Made Outgoing PID

Default  * A : . passthrough ¥

Any input Audio, Teletext/DVB Subtitle source that is not synchronized with the output
video (ie PTS) could possibly have issues with display. Users must ensure that the added
component is synchronized for this feature to be enabled correctly.

If the PID is not synchronized with the output video, no alarms will be raised.




Edit Settings

Components Scrambling | HbbTV Apps

. . o
Component th incoming nor 578 auto
Mapping dvbsub incoming nor 600 auto o
Preview dvbzub incoming nor 601 auto
ac-3 incoming nor 641 auto
h.264 incoming 51z auto =
pmt incoming 256 auto
ait [+] |DasErste HD 0:11:1030]] 1170 auto @
hbbtv-carousel [+] | Das Erste HD 0:11:1030{~] 20 2171 [+] auto =
] i
Mappin " - - -
pping @ auto all ) auto a/v U auto afvitbt ) manual
Rules
Priority Comp. Type Language Incoming PID Mode Outgoing PID
Default - - passthrough
Apply JI Cancel

When adding a manual component mapping for Teletext components, it is possible to override the
teletext descriptor and create a new description for the PMT.

The following mapping modes are available on after enabling the PSI override and clicking the ‘edit’ button:

Type Specific type as Teletext or VBI data.
Type of Teletext Specific type as Teletext

e Initial

e  Subtitle

e Additional Info
e  Programme Schedule

e  Hearing Impaired Subtitle
Language Specific Language for teletext descriptor.

Page Specific page number for teletext descriptor.
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Edit Settings

5]
1]

Component C t T L I i PID Outgoi PID
Mapping omponent Type anguage ncoming utgoing
Preview mpeg-video 6051 auto
mpeg-audic nor 6053 auto
mpeg-audio rus 6057 auto
mpeg-audio eng 6059 auto
tx swe 6056 auto
Comp_onent ) aute all D aute a/v D) aute afvitbt @ manual
Mapping
Rules Priority Comp. Type Language PIDIn Mode PID Out PSI Desc
0 ecm B * * stop B * (%]
1 thw E * * passthruughlz‘ = edit @
Default s B . e passthruughlZ‘ e incoming %

| aeply || cancet || ok |

Edit Settings

Component Col it T La I i PID Outgoi PID
ey mponent Type nguage ncoming going
Preview mpeg-video 6051 auto
mpeg-audio nor 6053 auto
mpeg-audio rus 6057 auto
mpeg-audio eng 6059 auto
tx swe 6056 auto
ecm 19137 3000 stopped
Component ®
Mapping =" Teletext Descriptor
Rules Priority Comp. Type Lﬂ Desc
T o
7 [em  [2] [T Teletext [+] Y
1 |t : |t_ Type Language Page 7 edit @
Default | * = |TI Initial i| e ming e

Subtitle
Additional Info
Programme Schedule

Hearing Impaired Subtitle Apply ” Cancel H ok ]

8.3.9 Scrambling

The Scrambling tab handles all aspects of encryption apart for the EMM which is handled by a separate EMM tab
(Section o).

009
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Service Properties

Compaonents Scrambling PSI

Conditional Scrambler dvb csafld) %  Partial mode off - scramble all
Access Fixed Key O
ECM Available ECMs (SCS slot,SCG-id) Selscted ECMs (SCS slot,SCG-id)
Conax(14,0)
L) L
Scrambling ) .
Rules O a O afw 9] afwithxt @] afvittetfdvbsub O audio O video @ manual
Priority Comp. Type Language Incoming PID Scrambling Mode
Default | * ¢ i scramble ¥ e
Scrambler The scrambler card to be used for the scrambling of this service
Partial Mode Defines the percentage of the packets to be scrambled. A service which is partially
scrambled requires less processing capacity for the receivers.
Fixed Key Enables BISS scrambling Contents of the Scrambling tab will change accordingly

(see figure below) with the ECM section being replaced by the Control Word section.

Available ECMs  Alist of predefined ECMs — select which ECM to use for the encryption.

Multiple ECMs may be selected but only if they are defined with the same CW, i.e.
they are created with the same SCG_ID.

When an ECM is selected, all ECMs not containing the same CW will be tagged red,

and will not be selectable.

Scrambling Specifies which component types to scramble
Rules .
e  all-automatic for all components
e a/v—audio and video only
e  a/v/ttxt—audio, video and teletext
e  a/v/ttxt/dvbsub —audio, video, teletext, and DVB subtitling
e audio—audioonly

e video-video only

e manual —set the scrambling rules manually
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Service Properties

Components Scrambling PSI

Conditional Scrambler dvh csal14) ¥  Partial mode off - scramble all w

Access Fixed Key

Control Word BISS Key select BISS Key &

Scramblin

Rules g O all O alv O af ittt O afwittxtfdvbsub O audio O video @ rnanual
Priority Comp. Type Language Incoming PID Scrambling Mode
Default | * * * scramble v igi

BISS Key Lists all BISS keys available.

8.4 Output Port Settings

8.4.1 IP Output module

The following parameters: IP, Port, RTP, Time to Live, Type of Service and MPEG packets/Frame are
populated based on the values given in Default Stream Properties panel (see Section 8.4). The remaining
parameters: Rate [Mbps] and Source Port are described below.

Edit Settings

IP Settings 1Pv4/IPVE Address 239.30.19.117 TTL/Hop count 7
Port 1234 TOS/Traffic Class 0
WLAN off [=]
RTP MPEG packets/frame |7 [=]
CER mode [}
Source port 1234
Source IP [}

Forward Erroi]
Correction

Output [ activate to ansble output redundancy
Redundancy

[ Apply J[ T H ok |

Rate (Mbps only) Total CBR output rate

o0 g
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Enables an SPTS output to be sent with constant bit rate.

CBR Mode (SPTS
only)
v CER mode Rate 0.00

Enter the desired output rate. If the service exceeds this rate, the system will report an
output buffer overflow alarm and drop the packets.

Source Port The IP source port of the output multicast. In an Output Redundancy configuration,
this value will be replaced with the virtual source address.

Source IP The source IP address override feature allows configuration of the source address of an
IP output multicast or unicast to any IP address.
If no value is set, the address of the data port is used.

VLAN Displays available VLANSs; the default value is off.

Select a suitable VLAN if required.

Refer to Section 8.3 for details on the parameters for Port Settings.

I the IP output module contains the Forward Error Correction (FEC) license, the Port Settings tab will contain
FEC parameters. This feature can be enabled with the Forward Error Correction checkbox, the following
parameters will appear.

Forward Error [4] Fec Mads ® cop3 - Level &
Correction
O copa - Level B
Dimensions (LxD} select W
The following parameters are available:
FEC Mode FEC mechanism can be used to correct errors that occur during transport.
Choose either one:

e COP3-Level A: Use FEC Columns only (protects again burst loss)

e COP3-Level B: Use both FEC Columns and Rows (provides
additional protection against Random Packet Loss)

A FEC Matrix is generated and transmitted on two separate UDP ports:
e FEC columns on UDP Port +2, and when using level B:
e FECRowson UDP Port +4.
When FEC is enabled, it is important that the UDP ports reserved for the FEC

system is not occupied by other traffic.

Dimensions (LxD) The FEC matrix, L=Columns, D=Rows; value ranges from 1 to 20.

The Output Redundancy fields are to be used in a system configuration where two IP modules or services are
configured in a redundancy scenario. Refer to Section 12.4 for further details.



Output
Redundancy

Redundancy Control

One

The following parameters are available:

Majority

Manual

Maju:urith

Redundancy Provides the criteria for when to disable the output. Choose from:

Control
ontro All—Output TS is disabled if all services are in error

e  Majority - Output TS is disabled if majority of services (with high priority) are in error

e One-Output TS is disabled if one service is in error
e None - Output TS is not automatically controlled

Please note that Source IP needs to be enabled and configured correctly if Output Redundancy (OSPF) is

enabled.

For IP output modules with IPv6, the Port Settings tab is shown below. When using standard

IPv6 address syntax (128 bits, *:’ instead of *."), the GUI will interpret the address as an IPv6 address.

The Cloned IP Output module has two physical data ports which both contain the same output represented by
one internal port. Service configuration is performed to the internal data port, and the same service is then
output on both physical data ports.

ety
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i status
&) Inputs
@ outputs
@ asi(s)
@& pvB-c(13)
@ 1p(15)
@ pst
(21 Conditional Access
© Decoders
@ FM Radio
& Redundancy
% erc
A Admin
[ Import/Export
® License

@ about

IPv4/IPvE Address Port
239.255.1.7 1234 auto all [=] |off off

Default Stream Component mode  Scrambler  ECM

Proparties

Inputs
08 =1Q
[ 0:0:1501 NRK1
& 0:1:1502 NRK2
[ 0:2:3510 NRK3 / NRK Super
0 0:3:1508 TV 2 (N)
1 0:4:1839 TV 2 Zebra
[ 0:5:153 TV 2 Filmkanalen
%) Slot:0 Input:6 Services:3
L 0:7:1853 T3 (N)
) Slot:0 Input:8 Services:0
4 0:1000:407 Animal Planet
ﬁ 0:1001:2501 BBC Lifestyle
[ 0:1002:201 Nat Geo (S/F)
4 0:1003:202 CNN International
[ 0:1004:411 TCM_Cartoon
%) Slot:12 Input:A Services:0
%) Slot:12 Input:B Services:0

%) Slot:12 Input:C Services:0

TOS/Traffic Class RTP  TTL/Hop count MPEG packets/frar
0 a |7 7

Output(7)

W [ 230.255.1.1:1234 NRK1(0:0:1501)

W [ 239.255.1.2:1234 NRK2(0:1:1502)

P [ 239.255.1.3:1234 NRK3 / NRK Super(0:2:3510)
W [ 230.255.1.4:1234 TV 2 (N)(0:3:1508)

W [ 239.255.1.5:1234 TV 2 Zebra(0:4:1839)

~ ﬂ 239.255.1.6:1234 TV 2 Filmkanalen(0:5:153)

Configuration of the output streams and ports are similar to that of the standard IP output and these details are

shown in 8.4.1.

IP settings can be configured different on the two IP ports in cloned output mode. Parameters that are able to be
changed, can be selected and the new value entered. By default, the properties of port A are used.



Edit Settings

IP Settings Port A Port B
IPv4/1PvE Address 239.100.40.1 Ld 239.100.40.100
TTL/Hop count 7 As Port A
Port 1234 As Fort A
TOS5/Traffic Class (1] As Port A
Source Port 1234 As Port A
Source IP A= Port A
WLAN off ¥ WLANZZO0 ¥
RTP # MPEG packets/frame |7 v
CER mode

Forward Erro|
Correction

Qutput
Redundancy

Activate to enable output redundancy

Apply H Cancel H Ok

While in Cloned IP output mode, it is possible to enable Exclusive Output in which the following rules are
followed:

Link on both ports Port A is active
(Default) . L .
Port B is inactive (ie no output bitrate)
Link on B port only Port A is inactive (link down)
(link down on A port)

Port B is active

Link on A port only Same effect as default
(link down on B port)

When the module is in exclusive output mode only one port is outputting transport streams at once. If link is
down on one port, the other port will take over.

Where port A is the default port and port B is a backup, used only when port A has link problems. When link of
port A comes back, the system will switch back to use port A (ie reverting)

In order to enable Exclusive Output Port, the Cloned IP Output module must first be changed to this mode. This
is configured in the Maintenance Center and you can find further details on this procedure in the Upgrade Guide.



Maintenance Center

Slot  Type SW Ver Boot Ver Serial SW Package

13 dip-done-out 314,335 2012,10-18251 135000325  bamboo

Setup Features ~

Exclusive outputmode Enabled [

Enabled
Disabled

[ ooy ][ ool ]

When this feature is enabled this will be displayed in the Redundancy->Output Redundancy status page.

Output Redundancy Status

Slot Module Type State Redundancy Options
o B ipswitch l Edit Slot 0... |
3 dip Exclusive output I Edit Slot 3... I

The Dual IP output module allows two individual output interfaces to be connected to network sources, but for
the system, this is exactly as two IP output cards. The output streams can be either SPTS (VBR or CBR mode) or
MPTS.

All function and status normally associated with IP output modules are present but the total Output Bitrate for
both IP ports cannot exceed 850 Mbps or 250 services, ie the limit is shared between the two ports.

Outputs
Slot Type Services Tot Rate Max Rate Min Rate CC Errors ATV CC Errors Output Rate Used Ports
1] ipswitch 7 42.996 0 1] 91.192 7/250
4 asi-t2gw 0 0.000 0 1] 0.000 0/250
Port A-PLP O 0 0.000 0.000
PortB-PLP O 0 0.000 0.000
8 dip-out S0 454.840 0 o 476,124 90/250
8 dip-out S0 394.726 0 0 420.893 90/250
15 ipout 0 0.000 0 1] 0.000 0/250

For ASI modules, the Port Settings tab is shown below:



Edit ASI Settings

Transport Port Settings m

Rate 18.00 Mbps
Packet size 158 hd
Byte mode Spread w

An ASl output module can output up to four separate MPTSs. The ASI output configuration is similar to that of an
IP MPTS output, except for a different Port Settings tab.

The following ASI parameters are available:

Rate [Mbps] Total ASI output rate - the stream will be stuffed with NULL packets to maintain
the correct fixed bit rate.

Packet Size TS packet size (288 or 204)

Byte Mode Byte mode specifies how the TS data is transported over the ASI link:

Burst Mode — In burst mode, all TS-data-bytes are sent without any idle symbols
in between. Maximum data rate in burst mode is 213 Mbps per port.

Spread Mode — In spread mode, the ASI specification requires at least one idle
byte between each data-byte, and each packet start indicator (ox47) is preceded
with at least two idle bytes. The ASI output stream in spread mode guarantees
that each data-byte is preceded with two idle symbols. This effectively reduces
the maximum data rate to 1/3 of the maximum ASI output rate, i.e., (213/3) Mbps.
If higher rates are required, use burst mode.

Please refer to the Terrestrial Solution Configuration Guide for more information

The ASI cloned Output mode allows you to set any available output port as a “monitor” port for an active one.
Service configuration that is performed to the active port is then output on both physical ports.

In order to configure this, on the active port you can select the Port Settings tab. Here you have the option to
choose an inactive port in which to be used as a monitor port. Once this setting is applied, the inactive port will
not be able to be configured in the GUI, but will be a duplication of the active port.



Default Stream Component Mode  Scrambler

ECM
L] N
%o Properties auteall  [v] | off (alg. not selected) [x] | off [+]
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i status Inputs Output(13) | addvirtual.. |
é; Inputs ["SESHIeN ==l
& outputs [ 0:0:1501 NRK1 * "F ® [i1:73]porta

':3 COFDM(2) L4 0:1:1502 NRK2 ¥ [ NRK1(0:0:1501)

© corom(3) [ 0:2:3510 NRK3 / NRK Super P & NRK2(0:1:1502)

@ pve-c(7)

L4 0:3:1508 TV 2 (N) ¥ [ NRK3 / NRK Super(0:2:3510)
@ gamrs) i
0:4:1839 TV 2 Zebra

il [ 0:8:205 MTV

@ 1p(11) s

& ASI(13) L‘I 0:9:406 Discovery (N) = V& [111:78] Port D

@ pv-s/s2(14) L‘I 0:10:407 Animal Planet I Ij Discovery (N)(0:9:406)

® Dve.5/s2(15) 4 0:11:2501 BBC Lifestyla ¥ 29 Mrv(o:s:205)

@ psi [ 0:12:201 Nat Geo (5/F) P [ TcM_cartoon(0:14:411)
& Conditional Access [ 0:13:202 CNN Intemational
& Redundancy [ 0:14:411TCM_Cartoon
A Admin L 0:17:817 MAX
@ Avout [ 0:1000:1400 NRK1 HD

O _ .
Edit Settings
L EE
Qutput Rate 54.00 \bps
Packet size 188 El
Byte mode Burst B
Monitoring Monitoring Port B E

Unlike other modules, the QAM module’s Port Settings tab is not modifiable as the parameter values are set
under Outputs = QAM -> Device setup.

Although the QAM output has two physical outputs, it carries up to sixteen transport streams. Internally these
streams are modulated by four block QAM modulators each carrying up to four channels.

The RF connectors on the output are configured as such: the first two block modulators A and B, output on the
port marked as A+B, the last two block modulators C and D output on the port marked as C+D.

The configuration of the QAM modulator parameters is available in a separate node in the Navigation Pane,
called Device Setup, which is beneath each QAM output node.

The QAM module supports the ITU-T J.183/JCTEA standard where output several transport streams can be
multiplexed into one transport stream using Time Division Multiplexing (TDM). Currently, this standard is
supported for transparent streams only. To enable J.183/JCTEA support, simply click the corresponding check
box.



When Device Setup is selected, both modulators can be configured from the resulting dialog. The figures below
show the Device Setup node for Annex A/C and Annex B QAM modulators; correct values for these parameters

lﬂ Status
&) Inputs

® outputs

& DVB-T2(3)
& Qamig)

Hj Device setup

& as1(14)
& 1P(15)

li ps1

can be obtained from respective network operators.

AM Modulator A

RF Level -12.0
Symbol Rate 6.950000
Constellation QAMZEE
Channel Spacing §.000000
Frequency 1 306.000000
Spectrum inversion D

CW Carrier O

Bitrate 51.23922
AM Modulator C

RF Lewvel -1z.0
Symbol Rate £.950000
Constellation QAMZSE
Channel Spacing &.000000
Frequency S 370000000
Spectrum inversion L]

CW Carrier O

Bitrate 51.23922
QAM Modulator A

RF Level 0.0

Interleaver Parameters 1=128 J=1

Constellation QAMAS
Frequency 1 <450.000000
Spectrum inversion .|

CW Carrier O

Bitrate 26.970352
QAM Modulator C

RF Level -3.0

Interleaver Parameters I=123J=1

Constellation QAMAS
Frequency 9 715000000
Spectrurn inversion O

CW Carrier O

Bitrate 26.970352

Mbps

Mbps

Mbps

Mbps

QAM Modulator B

RF Level -1z2.0
Symbol Rate 6.950000
Constellation QAMZSE
Channel Spacing §.000000
Frequency 5 338.000000
Spectrum inversion D

CW Carrier O

Bitrate 51.23922
QAM Modulator

RF Level -1z.0
Symbol Rate £.950000
Constellation QAMZSE
Channel Spacing &.000000
Frequency 13 <40z,000000
Spectrum inversion L]

CW Carrier O

Bitrate 51.23922
QAM Modulator B

RF Lewvel -3.0

Interleaver Parameters | I=128 J=1

Constellation QAMAL
Frequency 5 §3.000000
Spectrum inversion .|

CW Carrier O

Bitrate 26.970352
QAM Modulator D

RF Level 0.0

Interleaver Parameters |I=128 J=1

Constellation QAMAS
Frequency 13 <400.000000
Spectrurn inversion O

CW Carrier

Bitrate 26.970352

Listed below are the parameter limit-values for the QAM Output Module:

Mbps

Mbps

MHz

Mbps

MHz

Mbps

Annex A/C

Annex B

Symbol rate

4.7 > 7.0MBd

RF Level

-12 2 +2.2dBm

RF Level

-12 2 +2.2dBm

Interleaver

Imax = 128

Jmax = 16




Constellation QAM16 > QAM256 Constellation QAM64 & QAM256
Channel spacing 5> 8MHz
For COFDM modules, the Port Settings tab is shown below:
Edit Settings
Port setings
Output Frequency 482.0000 AHz
Constellation QAME4 B
RF Level -10.0 dBm
Bandwidth 8 MHz [+
Inner Code 7/8 B
TX Mode aK E
Guard Interval 1/32 B
CW Carrier [
Bitrate 31.666
Symbaol rate
I Apply I Cancel I Ok

The COFDM output module outputs four modulated channels carrying one MPTS each. The module is equipped
with two physical RF connectors: the first two channels A and B, output on the port marked as A+B; the last two
channels C and D output on the port marked as C+D.

The Port Settings tab for a COFDM module allows for modulation settings of each individual channel to be
modified.

The following parameters are available:

Frequency 47 = 862MHz
Constellation Choose either:
e (QPSK
o QAMib6
o QAM64

RF Level

Bandwidth

Inner Code

Tx Mode

Guard Interval

-10 2 +2.2dBm

5, 6,7, or SMHz

1/2, 2/3, 3/4, 5/6, 0r 7/8

2K or 8K

1/32, 1/16, 1/8, or



CW Carrier Enables Continuous wave signal, disable modulation and only output a single
carrier at the configured frequency (for test only).

Inverted Spectrum Enables Inverted Spectrum on Output signal.

Bitrate and Symbol rate cannot be modified as these two parameters are dependent on other modulation
parameters; hence they are calculated accordingly. In addition, the RF level is subject to change in future releases
—refer to the most recent data sheet for the correct value.

The DVB-5/S2 and DVB-5/S2/S2Xoutput modules are available in two with two different (SM-100) or combined
(SM-300) output bands, IF and L-Band. Depending on the module there are different parameters available for
configuration.

Edit Settings

rort e (D

DVB-SZ_ System DVB-52 hd Pilot
Modulation Qutput Mode L-Band A Inverted Spectrum v
Frequency 70 1= 10MHz Ref Output
RF Level -3 sem 24V DC Output
Symbol Rate 25 MBd CW Carrier
Roll Off 0.20 T
Constellation 16APSK v
Frame Size Normal v
Code Rate 3/4 hd
A v
Signaling Satellite Frequency 11 GHz
Orbital Position 19.2
Direction West hi
Polarization Linear Horizontal A
Apply H Cancel H Ok

The following parameters are available.

Modulation:
System The following option can be selected from system
e DVB-S
o DVB-S2
Output IF or L-Band (SM-300 only)
Frequency Specify the DVB-S/S2 frequency in MHz.
For the IF output, valid range is 70 — 200Mhz. Default value is 70 MHz.
For the L-Band output, the valid range is 950 — 2150 MHz.
Constellation Specify the Constellation as below

e DVB-S: QPSKonly
e DVB-52: QPSK, 8PSK,16 APSK, 32 APSK



RF Level Specify the RF Level in dBm, valid range is -15 — o0 dBm.
Symbol Rate Specify the symbol rate in MBd, valid range is 1-45 MBd.
Code rate Specify the Code rate from the list of pull-down options
Roll off Specify the Roll off from the list of pull-down options
Gold Code Scr. Define the Gold Code Scrambling Sequence number (SM-300 only)
Sequence
Pilot Enables the pilot carrier
CW Carrier Enables Continuous wave signal. This will disable the modulation and only output a
single carrier at the configured frequency
Inverted If enabled, the output spectrum is inverted
Spectrum
10MHz Ref Enable embedded 10Mhz output on the output port (SM-300 only)
Output
24V DC Output Enable 24V DC output on the output port (SM-300 only)
Signaling:
Frequency Downstream frequency to be signaled in the output NIT
Orbital Position Ex.19.2
West/East West or East
Polarization Lin Horizontal/vertical

Circular Left/ Right

In order to compensate both linear distortions in the transmission chain, it is possible to adjust the modulator
output to match these characteristics. This is done via the pre-correction configuration page. When using the
linear pre-correction algorithm, both Gain and Group Delay correction is supported.



Edit Settings

Port Settings m Precorrection

Linear Gain Linear Group Delay Graph  Coordinates &

Import
precorrections...

System respons Export

Represents half a symmet precorrections

_—

Gain rel to mean power (dB)

0.00 250 5.00 7.50 1000 12.50 15.00 17.50 20.00

Delta from carrier (MHz)

{ Apply H Cancel H 0Ok J

The graphical view for Gain and Group delay consist of two graphs, the filter characteristics of a transmission
chain (provided by the user) and the system response utilizing the optimized precorrection filter computed on
the MM card.

Please note that the optimization algorithm for group delay contains some random
elements and might not give the desired result 100% of the time. Since the optimization
runs only if new information is provided, to the user will have to change one value slightly
before pressing Apply to re-optimize and obtain the desired result.

The graphical view may also be switched to a textual view where the points can be added and changed. This can
be done by pressing the co-ordinates button. In this view, the graph window ranges may also be changed
through “*Min X, Max X" and “*Min Y, Max Y”. This values can be chosen freely within reasonable values (Gain: Min
X =0, MaxX <35, MinY = -5, Max Y <5 and for Group Delay: Min X = 0, Max X €35, Min Y = 0, Max Y < 300). The
restrictions for the points are as following:

Gain:

e  Each X-value has to be unique.

e Y hasto decrease with increasing X
e  Atleast 5 points.

e  Onlytwo decimals places.

Group Delay:

e  Each X-value has to be unique.

e Yhastoincrease with increasing X
e  Atleast 5 points.

e  Onlytwo decimals places.

Once configured, the Linear Gain or Linear Group Delay settings can be enabled by marking the checkbox in the
tab and clicking ‘Apply".




It is possible to import/export the pre-correction data and this makes it simpler to move the pre-correction
settings to other modulators that use the same settings. This can be accessed by the gear icon and seen in the
screenshot above.

For DVB-T2 output modules, the Port Settings tab is shown below:

Edit COFDM Settings

System T2 Cell id 1] T2 System id a
Modulator RF Level -3.0 dBm Bandwidth 8 MHz [=]
Frequency 51.0000 AHz Tx mode 8K EI
T2 Frames 2 Guard Interval 1/16 [=]
L1 Constellztion QPSK [=] Pilot Pattern PP [=]
Data Symbols 50 CW Carrier
PAPR TR PAPR ACE
PAPR ACE Clip
Threshold 11.0
PLP FEC frame size Nermal = Constellation QAME4 [+l
Constellation Code rate 3/4 El
rotation FEC blocks
High Efficiency Mode [V TS Fragmentation WV
Time Interleaving Disabled El Interleaving blocks
T2 Frames
Status Bitrate
Apply Cancel
Modulator
RF Level RF level measured in dBmV
Frequency Currently tuned frequency in MHz
Bandwidth Bandwidth of the currently tuned channel
CW Carrier Enables continuous wave signal ( For test only).
Status
Bitrate Shows the current effective bitrate of the output port

The available configuration parameters in the GUI will not be documented in detail. The parameters are
according to the DVB-T2 specification, ETSI EN 302755 v. 1.2.1 (2010-10). The configuration of a DVB-T2
transmitter requires a good working knowledge of this specification as well as the DVB-T2 implementation
guidelines, ETSI TS 102 831. Chapters 4 through 6 of the implementation guidelines is a good place to start with
regard to a high level understanding of the parameters involved.

The user interface attempts to verify that the chosen combination of parameters is valid. Invalid entries will be
highlighted in red and "Apply” will not work unless errors have been corrected.

The “FEC blocks” and “Bitrate” are status parameters that indicate the expected payload carrying capacity of the
chosen parameters.



More information regarding the configuration of the T2 output module can be found in the Terrestrial Solution
Configuration Guide

The ISDB-T modules Port Settings tab is not modifiable as the parameter values are set under Outputs - ISDB-
T -> Device setup.

Although the ISDB-T output has two physical outputs, it carries up to eight transport streams. The RF connectors
on the output are configured as such: the first two block modulators A and B, output on the port marked as A+B,
the last two block modulators C and D output on the port marked as C+D.

® outputs
& 1p(0:B)
& ISDB-T(5)
& Device setup

& psI

When Device Setup is selected, both modulators can be configured from the resulting dialog:

Device Setup

ISDB-T Modulator A ISDB-T Modulator B

Frequency Al 473.1429 MHz Frequency B1 485.1429 MHz
Channel Spacing 6.000000 MHz Channel Spacing 6.000000 MHz
Constellation QAMG4 v Constellation QAMGS v

RF Level -3.0 dBm RF Level -3.0 dBm
Bandwidth & MHz v Bandwidth & MHz v

Inner Code 1/2 v Inner Code 1/2 v

TX Mode 8K v TX Mode 8K L2

Guard Interval 1/32 v Guard Interval 1/32 v

Time Interleaving 0 v Time Interleaving o v

CW Carrier CW Carrier

Inverted Spectrum Inverted Spectrum

Bitrate 13.275 Mbps Bitrate 13.275 Mbps
ISDB-T Modulator C ISDB-T Modulator D

Frequency C1 497.1429 MHz Frequency D1 509.1429 MHz
Channel Spacing 6.000000 MHz Channel Spacing 6.000000 MHz
Constellation QAMG4 v Constellation QAMGS v

RF Level -3.0 dBm RF Level -3.0 dBm
Bandwidth 6 MHz v Bandwidth 6 MHz v

Inner Code 1/2 v Inner Code 1/2 v

TX Mode 8K v TX Mode 8K L2

Guard Interval 1/32 v Guard Interval 1/32 v

Time Interleaving 0 v Time Interleaving o v

CW Carrier CW Carrier

Inverted Spectrum Inverted Spectrum

Bitrate 13.275 Mbps Bitrate 13.275 Mbps

Apply



The following options are available for the port settings:

Frequency 47 > 862MHz

Constellation Select from pull-down options
e QPSK
e QAM16
e QAM64

RF Level -10 = +2.2dBm

Bandwidth 6,7, or 8MHz

Inner Code 1/2, 2/3, 3/4, 5/6, or 7/8

Tx Mode 8K

Guard Interval 1/32, 1/16, 1/8, or

CW Carrier Enables Continuous wave signal, disable modulation and only output a single

carrier at the configured frequency (for test only).

Inverted Spectrum Enables Inverted Spectrum on Output signal.

For SRT output module, the SRT settings tab is shown below:

Edit Settings
SRT Settings SRT Mode Rendezvous v
IPva/IPv6 Address 10.10.110.173
Source Port
Destination Port 10002
ErlCrVDtiDI'I Encryption AES 128 v
Passphrase admin12345 ©
Transmission Peer latency o ms Receive latency 120
data Payloadsize < v
packets/frame !
Advanced TTL 54 TOS 184
Overhead bandwidth |25
Output
Redundancy
Apply || cancel || ok
SRT Settings:
SRT Mode Select SRT mode: Caller, Listener or Rendezvous
IP Address Specify the IP address
Source Port This will be the port from which SRT will send video data

Destination Port Select port which SRT should try to connect to



Encryption:

Encryption Select encryption options: AES128, AES192, AES 256

Passphrase The password. Minimum length is 10 characters

Transmission Data:

Peer latency Set the minimum latency for the peer
Receive latency Set the latency buffer. Gives time to the SRT to do retransmission on lost
packets.
Payload size Number of MPEG TS packets in each transmission
packets/frame
Advanced:
TTL Time to live for IP packet
TOS Type of IP service

Overhead bandwidth  Specify how much bandwidth above the estimate bandwidth the SRT can use
when recovering lost packets

It is possible to enable and disable a service in an MPTS output in addition to enable/disable the complete MPTS.

In order to do this, use the tick box on the output of each service in a MPTS once expanded.

Default Stream Component Mode  Scrambler ECM Transcoder
Properties auto all [=] |[off [=] [off [=] lof [=]
Inputs Output(4) Add Virtual...
I =l Q il
3 Statmux: 3.12_statmux_test ¥ & [1111:7] Frequency A: 482.0000 MHz
%) Slot:0 Input:0 Services:2 ™ (& 3.12_TLC_norge_Encoded (0:12:200)
[ 0:1:1502 NRK2 ¥ [ o Encoded 3A(3:4:100)[100->1]
C 0:2:1 8A:1 MTV, 1920%1080p, 25Fps, 6.0Mbps ¥ [ o Encoded 3A(3:A:100)
[ 0:3:1839 TV 2 Zebra ™ [ Tv 2 Zebra(0:7:1839)
[ 0:4:1502 NRK2_trans ¥ & [1111:8] Frequency B: 474.0000 MHz
£ 0:6:163 TV 2 Bliss 7 & [1111:9] Frequency C: 67.0000 MHz
[ 0:7:1839 TV 2 Zebra 7 & [1111:10] Frequency D: 75.0000 MHz

4 0:8:1839 TV 2 Zebra_trans
 0:9:416 TLC Norge

4 0:10:4180 cNBC

& 0:11:212 FEM

[ 0:12:200 3.12_TLC_norge_Encoded
4 0:13:31220 EuroNews

& 0:14:205 MTV

& 0:16:1853 TV3 (N)



This feature provides the capability to generate the NIT including Delivery System Descriptor for MPTS outputs
currently not configured by the unit. The Delivery System Descriptor is defined as part of the MPTS setup; data
inserted will be included in the NIT.

For the ASI, COFDM, or QAM output, the virtual output provides this feature. It may be added from the Outputs
page using the Add Virtual button enabling the signaling of other transports not present in the same unit.

Clicking the Add Virtual button displays a dialog similar to the one shown below, allowing you to insert the

Network ID, TS ID in the Transport tab, followed by the QAM configuration (for this example) in the Port
Settings tab.

Edit QAM Settings

Transport Port Settings

Net\:\mrk Damain default B

Settings Network 1D i Appear TV B e
Orig. Network ID |1 Use same as Network ID
T5 ID 99

Edit QAM Settings

QAM CW Carrier O

Modulation 1.183/ICTEA O
Frequency 51.0000 MHz
Caonstellation QAMBES w
RF Level -3.0 dBrm
Symbol rate 4 45000 mMed
Bitrate 24771768 Mbps

With MPTS Transparent Mode, an input stream is forwarded to the output without any processing, i.e. output
equals input, including null packets (for modulated outputs, null packets will be removed and re-added to exactly
fit the configured modulation bit rate).

When setting up a transparent stream, the Add MPTS button is not used. As with an SPTS, simply drag an MPTS
from the list of available MPTS's over to the output pane. In the output pane, the name of a stream will indicate
whether it is transparent or not (as shown in the figure below).



Default Stream ip Paort Cormponent mode  Scrarmbler ECM Service Type  RTP  Tirne to live
Properties 239.40.23.16 1234 auto all v off v off hd 0 7

Inputs Output(16) Add MPTS...

i = G ]
T 1:151:28481 1LIVE diggi “ v ¥ ®[1:1] 239.40.23.11:1234
T 1:152:28452 KIRAKA ¥ ® [100:1] 239.40.23.13:1234
i 1:153:28483 WOR Event ¥ & [23:23] 239.40,23.23:1234
7 1:154:3516 NRK Jazz P & [24:24] 239.40,23.24:1234
E"'_J 1:155:3513 NRK Super i1 ﬁ 239.40.23.1:1234 CANAL+ FILM HD(2:4:3308)
7 1:156:3501 NRK Alltid Folkemusikk V¥ & Transparent: 239.40.23.15: 1234 [Slot:1 Input: 160]
&) Slat:1 Input: 157 Services:0

The semi-transparent mode is a subset of the transparent mode. The semi-transparent mode allows the user to
replace some selected components. Currently this feature allows for replacement of the NIT table only.To
configure semi-transparent mode, create a transparent output, and then double click on it to access the Stream
Properties dialog. Then, go on to the Transparency tab to configure the new NIT Source (Generate NITA). In
this mode, for IP and ASI output modules, null packets are always removed and re-added.

Edit Settings

Port Settings Transparency

Semi- Bitrate 0.000
transparency

PID Control Slot Input pPid Out Pid
2 (dvbs2) E A lz‘ a Remap I] a @
11 (ipin) E 1] lz‘ a maptoE a .3)
15 (ipin) E 7 B 1] maptnE 1] 3)
&
Exclude =
Services
op Add SIDs e in the
PSI ) PAT NIT A I}
Regeneration SDT A/O
Apply Cancel Ok
The following parameters are available if enabled:
Bitrate Bitrate in Mbps. This parameter is mandatory in Semi-transparent mode for IP
output.
PID Control When Semi-transparency is enabled, it is possible to both:

Stop PIDs from the transparent input source

Re-map PIDs from the transparent input source to a different PID ID



Import PIDs from another input source to the transparent output.

It is possible to add multiple rules by clicking on the ar icon

Exclude Services See below

PSI Regeneration Depending on the Semi-transparent options chosen, it may be required to
regenerate the following PSI tables:

- PAT
SDT-Actual/Other
- NIT-Actual

This option is available to be enabled/disabled per table.

Service filtering in Semi- Transparent mode enables user to enter SID of the services to be stopped. It is possible
to click magnifying icon and select from list of services found on the input. When a service is added to the filter
list, the following will occur:

e  AllPIDs that are part of a filtered service will be stopped.

e  PIDs shared with non filtered services are not stopped.

e  PIDs explicitly mapped through/remapped by user (in the PID Import/Remap section), that belongs to a
filtered service, will not be stopped.

e If PAT re-generation is enabled, PMT PIDs of the filtered services is stopped.

Edit Settings

Port Settings Transparency

Semi- Bitrate 25.00
transparency

PID Control Slot Input Pid Out Pid
2 (dvbs2) [=] Al 0 RrRemap [x| 50 @
11 (ipin) EI o E o maptoEl o .@
15 {ipin) EI 7 E o mathEl o .@

EXCIL!dE SID Name

Services .
1110 TV3 Norge @
1150 VFilm Action @
1160 V6 @

@

1100 {TW3 Sverige)
1120 {TW3 Denmark)
1130 {Disney Junior)
1140 {Viasat Film)

PSI 1170 (Cartoon Network), NIT A B

Regeneration 1195 (VFilm Drama)

4901 (XSI_Data)
933 (CORE SI)

Apply Cancel Ok




For each service on the output it is possible to set the service priority and this determines from which services
packets are dropped if the total rate exceeds the constant bit rate of the output MPTS.

This is configured from the Service tab under Service Properties for each program under an output MPTS.

Service priority is supported on all output cards. The default value for all services is high priority.

Service Properties

Service Name NRK1 Keep original
Service 1D 1501 Keep original
Provider Keep original
Service type Criginal Keep original
Priority High
Menitor port Medium Service priority controls the PID drop and the IP-Out redundancy algorithms
Low I
Input Backup source None lz‘
Redundanc .
Y Switching mode Off lz‘
Descrambling Descrambler off lz‘
Alt. CAM mode Descrambler not selected
EIT Signaling Present Following Auto lz‘
in SDT
Schedule Auto lz‘

| ey || cancel |

If low or medium priority packets are discarded due to exceeding the band with limitations, the major alarm
“Low/medium priority packets dropped” is set.

If the link is so overloaded that discarding all low/medium priority packets is not enough, the behaviour is to
empty the output buffer.. If this happens, the critical alarm “Output buffer overflow” is set. This alarm will mask
the “Low/medium priority packets dropped” alarm.

1971-07-24 15:13:20 dvb-t (5) Low/medium priority packets dropped. Frequency A

Any packets dropped due to service priority will be counted, and the total number is displayed per MPTS on the
Output View.

I. . ®
Appear TV Output View Q@

" i status *  Qutput Services EMM Total Bit Rate Effective Bit Rate Max Bit Rate Min Bit Rate EPG Dropped |-
lin service view »  IP(0)-239.10.193.3:1234 3 15.997 15.997 16.003 0.000 1042085

i output view
lia Hardware View
lin Active Alarms

Popup warning if new service exceeds available MPTS bitrate

When user is configuring a new service into an IP and ASI output MPTS (drag&drop), under the assumption of
always being a CBR service, user should compare the bitrate of that input service with the bandwidth left in the
output MUX/MPTS and if adding the new service would exceed the total bandwidth and cause packet dropping,
the user should get a pop-up to confirm the action or cancel.




Appear TV

/A Warning:

Adding this service will result in
bandwitdth excess in the target MPTS.
Do you want to continue?

8.6 PSI/PSIP Configuration

The unit offers PSI/SI as well as initial PSIP regeneration support — with a table profile mode of either DVB or
ATSC. This setting determines which tables are available for regeneration and subsequently, which tables will be
listed in the GUI dialogs.

Below is an outline of the supported tables together with which profile(s) they are available in. DVB or ATSC
tables that are not listed below are currently not supported.

Table Available Default Supported function
in Profile(s) Playout
Interval (ms)
PAT DVB 200 Generated by the unit
ATSC
CAT DVB 500 When CAT is in play mode then the CAT is generated by
the unit.

When the EMM is mapped from the input, using the
include EMM on the Transport node, then the CAT Mode
should be set to stop as the CAT and EMM is copied from

the input.

PMT DVB 200 Regenerated from input. Service ID and component PIDs

ATSC and PMT PID may be remapped. Table is automatically

updated to reflect any PID filtering/remapping done in the
GUL.

BAT DVB 1000 Generated by User Input from GUI.

NIT-A DVB 2000 NIT is generated based on the values entered by user. All
transports defined in the same network will be included in
NIT.

NIT Other is not supported

IF NIT is not enabled then PID 16 (oxoo10) will not be
transmitted.

The NIT supports the following descriptors:

009
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e Delivery descriptors

e Logical Channel Descriptors

SDT-A

DVB

1000

Regenerated from input, if available, otherwise generated.

The Service ID, name, provider and type can be modified.

SDT-O

DVB

5000

Content is identical to corresponding SDT-A.

EIT P/F-A

DVB

1000

Regenerated from input

EIT P/F-O

DVB

5000

Regenerated from input. Supported in MPTS mode only.

TDT

DVB

15000

Generated based on system time

TOT

DVB

15000

Generated based on system time

A single TOT with a single Local Time Offset Descriptor
can be defined globally per unit. The playout mode of the
globally defined TOT is still configurable per Transport
Stream.

MGT

ATSC

100

PSIP Master Guide Table. Generated based on currently
active PSIP tables.

TVCT

ATSC

200

Terrestrial Virtual Channel Table, Regenerated based on
input, if available, otherwise generated.

Short Channel Name and program_number can be
modified (use DVB Service Name and Service ID editing -
see section 8.3.7 for details).

Input Service Location Descriptor is regenerated based on
desired PID mapping, but not generated if there is no
input.

CvCcT

ATSC

200

Same as TVCT. Cable specific parameters are copied from
input or assigned default values (path_select = path1 and
OOB =false)

The PSlis designed to offer a global default configuration as well as configurations of individual tables for each

transport stream. The global configuration can be used as a default, but if needed, the individual tables on each

MPTS/SPTS output can be configured independently.

PAT and PMT tables should always be included on an outgoing transport stream.

Event Information related tables like EIT P/F-A and EIT schedule are configured in the EPG
section o (requires EPG module for EIT schedule).

To access this information, select Outputs—>PSI and select the PSI Networks tab. PSI Networks can be added
and removed via this dialog shown in the figure below. To add a new PSI Network, select “New network” in the
“Add" drop-down menu, fill in the Net ID (Name field is optional) and click Add:




Appear TV

PSI Networks PSI Base Values | Generic Descriptor DVBSTP W PSI Synchronization

Add/Remove PSI Network
Add Net ID Name S |
New network ¥ 65282 Add || Remove |

Current PSI Networks (0)

Net ID Name Source NIT Mapping

Testing false

o
=3
]
S

EPG_SYNC_OLD_NEW false

o
=3
N
a
3

©
=
ot
ot

Testing_3.14 false

This feature allows the operator to edit the network name that is signalled in the PSI via the
network_name_descriptor in the DVB Network Information Table (NIT). The name is configurable per DVB
network and is typically used by IRDs when displaying tuning results.

To edit the network name, go to the PSI Networks tab of the PSl settings (accessed via Outputs->PSI node in the
navigation bar). There is an entry for every PSI network defined in the system which can be clicked to access an
edit dialog:

Edit PSI Network Appear TV

Met IO |1

Mame | Appear TV

appty_|[_cancel |

In order to remove a PSI Network, select the desired network checkbox and click Remove.

When associating transport streams with PSI networks, the operator is offered a drop down box with the
available selections:

Transport Network 1D 1 Appear TV :I 2]

Settings '
g Orig. Network ID Use same as Networl ID
100 Customer Network

TS5 ID T

If no PSI networks are defined, it is still possible to easily create SPTS outputs via a simple drag and drop —the
system will automatically associate these with a PSI network within the default PSI domain. The system will also
automatically create a default network within a newly defined domain with network ID 1337.

8.6.2 NIT Mapping in PSI Network configuration

This feature allows the user to map a NIT Actual table from an input that contains a NIT Other table, instead of
generating a NIT Actual table from scratch in the output. In order to perform NIT Mapping, user have to select
the "DVB NIT Other” in the "PSI Mode"” drop-down menu, when editing an existing source by clicking on the edit
icon (typically a pencil) to launch port edit window.
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When "NIT Other” is selected, it is required to provide the "NIT O PID”. Please see the image below:

Port Mame

Edit Port 0:1

PSI Mode
MNIT O PID

DVE NIT Other

| 1600]

FEC —

Source 1P Address
Port
VLAM

IGMPv3/ssM [

Dejitter PCR
CBR if transparent
Preferred PCR PID

Reduced input
buffer size

[239.250.33.22

[1234

None r

rd
[m]
ol*

(]

Cancel J[ 0K J

Now, user can choose a network ID extracted from the NIT Other of that input source.

In order to perform this, user have to navigate to Outputs->PSI, select “NIT Mapping” in the Add drop-down
menu, and choose one from the “NIT source” drop-down:

30.52 dub-t2

'Kiapear tv

> @ Status

7@ Inputs
& 1p(0:4)
D 1p(2)
& asi(4)
@ 1p(15:A+B)
@@ Manual PSI

@ Data Sources

" ® outputs
& 1p(0:8)
@ ASLT2MI(5)

" & oan(e)

@ asrTamI(11)
® DVB-T2 SEN(12)
@ 1p-T2M1(14)
@ pst

4 Default CTM

* & Coders
& Enable Debug
& Debug
&2 Module Status

Add/Remove PSI Network

Add NIT Sources
[NIT Mapping ¥ [0:9:12709] Teracom_Mux_1 v
[0:9:12703] Teracom _Mux_1 =
[0:9:12705] Teracom_Mux_2
[0:9:12706] Teracom_Mux_1
[0:9:12708] Teracom_Mux_2
CurentlESt [0:9:12621] Teracom_Mux_1
[0:8:12630] Teracom_Mux_6
[0:9:12631] Teracom_Mux_6.
[0:9:12632] Teracom_Mux_6.
x.

L o o R R R g

edit
edit 12345
12640
12710
edit 65280

(OSSN ©: Gace Values | Generic Descriptor

Balum Test
def

Telefonica
EPG_sync_3.24
EPG_test
Steffen

DPH

test

Teracom_Mux_6

Teracom_Mux_2

Telenor

W PSI Synchronization

Source NIT Mapping

false
false
false
false
false
false
false
false

09 true

09 true

false
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Once the desired Network is selected, the user can create a new output MPTS/MUX. In the “Transport” tab, user
have to choose the Network ID that has been mapped previously, as shown below:

Edit Settings

e I

Transport Network ID 12710 Teracom_l ¥ | @)
Settings Orig. Network ID 65280 Telenor Use same as Metwork 1D
12345 test
TSID 999 EPG_sync_3.24
1 Balum Test
. 8008 EPG_test
Delivery Descriptor 10000 Steffen
descriptors 10027 DPM

101 Telefenica
16 def
PID Import Slot 112640 Teracom_Mux_6 out Pid

& - _ B 12710 Teracom_Mux_2
Add rows to manipu

Apply ‘ I Cancel “ ok

8.6.3 Editing the PSI Default Values

The PSI Default Values tab displays the default playout mode and interval for each PSI/SI table

O] 30.50 XC5100 dvb-t2

Appearty | e e
B ATSC

T stotus MPEG ® Dv
@) Inputs Table ID Table Type Mode Playout Interval Edit
® outputs 0 PAT Play v 200 ms
® 1P0:B) 1 CcAT Play v 500 ms
® @) 2 PMT Play v 200 ms
® prami(e) 64 NIT A Play v 2000 ms edit
@ ps1 74 BAT Flay i 1000 ms edit
W Default CTM &6 SDTA Flay v 1000 ms
& PMT Switching 70 soTO Play v 5000 e
e 78 EITP/FA Play " 1000 ms
® Decoders 7% EITP/FO Play v 5000 ms
© Coders 12 DT Play v 15000 ms
& Enable Debug 115 TOT Play v 15000 ms edit
116 AIT Play v 5000 ms ‘edit

W Debug

W Module Status

The following fields are available:

Table Id For reference only, not configurable
Table Type For reference only
Mode Select one of the three or four available modes, depending on the table:

Stop — playout is disabled

Pass — the table PID will be forwarded from the input, without any
modification. This means that tables sharing a common PID (e.g. SDT A
and SDT O, EIT PF A and EIT PF O, as well as TDT and TOT) must have
common Pass settings to avoid a PID clash with regenerated tables from
the playout carousel. In addition, Pass is not supported for PMT, MGT,
TVCT, and CVCT.




Play —the table will be enabled for playout

Playout Interval Interval in ms between transmissions of each section of the table by the playout
carousel.
Edit Detail configuration of the values:

The BAT Settings dialog provide access to the ability to define bouquets

The NIT Settings dialog provides access to the Logical Channel
Descriptor’s edit dialog

The TOT Settings dialog provides access to the TOT Local Time Offset
Descriptor’s edit dialog

The following fields are available in NTSC tab:

MPEG DVE ® aTsc

Table ID Table Type Mode Playout Interval Edit
o PAT Play v 200

1 CAT Play = 500

2 PMT Play v 200

199 MGT Play v io0

200 TVCT Stop = 200

201 CVCT Play v 200

203 EIT Pla Y @ S00

204 ETT Pla v @ 650000

205 sTT Play v 500 edit

The Logic Channel Descriptor in NIT is used to signal to the receiver which service should be assigned to which
channel number. To add a channel assignment in the outgoing NIT, click on the edit NIT option.



NIT Settings

Logical Channel Descriptor Specifier: | NorDig =

@ version 1 Version 2
NetID TSID Service ID Service Name Channel Number Visible
23280 22 1501 MNRK1 1 v 69
65280 23 1502 MNRK2 2 v @
65280 24 3510 NRK3 / NRK Super 3 Vv @
65280 27 1839 TV 2 Zebra 4 Vv @
65280 31 1508 T 2 (N) 3 v @
65280 32 1410 NRKZ HD 102 v -59
65280 33 1420 NRK3 HD / NRK Super |103 v -59
23280 34 1620 Tw2 HD 105 i 69
&P

Import Local Services Apply Cancel

Specifier Four possible options are available:

e NorDig-the Nordic region descriptor (version 1 and 2)
e DigitalEurope (with HD Simulcast support)

e Ofcom

e LCD- UK specific LCN descriptor

Net ID Output Network ID

TSID Output Transport Stream ID

Service ID Output Service ID

Service Name Service Name, obtained from the stream itself. This parameter is empty if the

service is added manually by clicking on the = button.
Channel Number This number is the actual number assigned to a channel for the viewer.
Visible Each logical channel has a checkbox associated with it, which represents the

visibility state of the channel.

The default value of this flag is visible.

Select the specifier to be used from the selection box. To add channel already configured on the output, select
Import Local Services. Then all the services currently configured on output will be listed and it is possible to edit
the channel numbers directly. For services not handled by this unit or pre-configure a service that will be added
later, click on < and manually insert all data required for each service.

To modify an existing setup, simply change the channel number or click & to remove an existing channel
number entry.



If the service re-multiplexing layout changes, this configuration needs to be updated manually
(e.g. if a service is added or removed).

When selecting Digital Europe, this will enable support for HD Simulcast descriptor by clicking on Check box
before HD Simulcast seen in figure below.

It is possible to add all configured output services to this list be clicking on the Import Local Service and it will
import all data as shown in below.

NIT Settings
k
Logical Channel De scriptor Specifier: | DigitalFurope |

HD simulcast

B B Channel Humber Visible
HetlD TSID ServicelDl Service Hame

5D HD S50 HD
1 1 1 2 3 O @
2 2 1 1 5 ol|e
BOOD D 1 0 1 @
@
W+
ImportLocal Services H Apply | I Cancel

When a bouquet has been defined it is possible to add services to the bouquet. It is then possible to add the
services with the software package for the respective STB's.

Irdeto has defined a special bouquet which is used for STB software download. To add this use the Irdeto OTA
check box. It is only possible to add one Irdeto OTA bouquet.



Bouquets

1234 Sports @
10:17¥:1521 NRK1 Nordnytt @
10:17:1521 NRK1 Nordnytt (=] o
[ 1rdeto OTA @
Select a service to add (=] L™
Add Bouquet Apply Cancel
ID Bouquet ID
Name Name of the bouquet
Service to add Service can be selected from the drop down available list of service from Input
port. This parameter is empty if the service is added manually by clicking on the
" button.
Irdeto OTA Irdeto defined special bouquet which is used for STB software download.

It is possible to use Time Zones for automatic generation and updating of the Local Time Offset descriptor.

Once the correct Time Zone information has been loaded to the unit, the PSI Base Value tab will present these
and the user can edit the Time Offset Table (TOT) and generate information for several Countries/Regions.

If you required the Time Zone file for a given region, please contact support@appeartv.com . This file can be
installed from the Maintenance Center, by selecting and uploading to the MMl slot.

TOT Entries

Country Code Region ID Timezone Region Local Offset Next Offset Time of Change

ELR 0 Minsk [=] utc+s:oo @
DAN 0 CET [=] urc+i:00 UTC+2:00 2013-03-31 01:00:00 UTC @
NOR. 0 System (Oslo) [+] UTC+1:00 UTC+2:00 2013-03-31 01:00:00 UTC @
SWE 0 Stockhelm  [+] UTC+1:00 UTC+2:00 2013-03-31 01:00:00 UTC @
FIN 0 Manual [=] |uTc+z:00 [&] |uTc+3:i00 [=] [2013-03-31)01:00:00 UTC @
&

I Apply Cancel

The following fields are displayed for TOT Entries settings:


mailto:support@appeartv.com

DVB country code. See the Alpha-3 code listed at

R http://en.wikipedia.org/wiki/ISO_3166-1 for more information.

Region ID DVB region. See ETSI EN 300 468 for more information.

Timezone Region If installed, set the correct timezone region.
It is also possible to select Manual and specify these values.

Local Time Offset Current offset (from GMT/UTC)

Next Time Offset Next offset (from GMT/UTC), e.g. Summer Time can be expressed as +1
hour.

Time of Change Time (GMT/UTC) when the transition takes place and the Next Time Offset

becomes valid.

The TOT settings offer the possibility to configure any future changes in time, such as Summer Time and leap
years, in two sections — Local Time Offset Change and Time of Change. For more information, refer to ETSIEN
300 468 vi1.7.1 (2006-05) Digital Video Broadcasting (DVBY); Specification for Service Information (SI) in DVB
systems.

It is also possible to enter Manual changes, but these entries will not be automatically
updated.

This information is used to generate the TOT and automatically update the table on the next
time of change.

PSI Synchronization allows the operator to synchronize NIT and/or SDT tables between units that are part of the
same DVB network(s) — enabling generation of a complete NIT and/or SDT table. If two or more units perform
PSI synchronization with each other, they will both signal all transport streams in shared DVB networks.

Important points to note when using this functionality:

The management interface on the MM card is used to establish TCP/IP connections between units to be
synchronized; hence the required network connectivity is a prerequisite.

All synchronization is initiated manually by the operator. Changes do not take effect until either Retrieve Now or
Remove (explained below) is clicked. This also means that if PSlis updated on an external unit (e.g. a new
transport stream is added/removed, remap SDT parameters, etc.) the operator must manually perform another
synchronization to retrieve these updates.

The version number of NIT may be different between units, but the table content is the same. This may cause a
small delay for a STB when zapping between transport streams provided by different units as it would appear to

the STB that a NIT update has occurred.

The PSI Synchronization functionality is accessible from the PSI dialog by clicking on the respective tab:


http://en.wikipedia.org/wiki/ISO_3166-1

Add Unit for PSI Synchronization

IP address Add

Retrieve PSI tables from external units

P

Address Filter by Domain (Optional) Filter by Net (Optional) SDT NIT Status Date Action
10.10.12.20 [=] oK Mar 14 15:07:34 [ Retrieve Now [ Remove
10.10.30.15 | default[<] 7 @ ok Mar 1415:07:31 | RetrieveNow || Remove

To add a unit for PSI synchronization, enter in the MMI IP address of the external unit (in dotted quad format) and
click Add.

Now a table entry will be visible in the Retrieve PSI tables from external units section of the dialog, identifiable
by the IP address.

The following parameters are displayed:

IP Address IP address of the external unit MMI management interface
Filter by Domain Optionally select the PSI to syncronise from a specific domain from the
(Optional) remote unit

Filter by Net (Optional) DVB network ID — if specified, only download external sections from this
network. Otherwise, all sections are downloaded regardless of the network.

SDT Check this box to synchronize SDT
NIT Check this box to synchronize NIT
Status Provides feedback on result of last synchronization attempt; if no attempt has

been made, Not Synced is displayed.

Date Time and date of last synchronization attempt; if no attempt has been made,
this field is empty.

Retrieve Now initiates a download of selected sections from the external
unit. If the operation succeeds, the Status displays OK and the output PSI will
automatically be regenerated using the received external sections.

Action

Remove removes the table entry and the output PSI is automatically
regenerated so that all traces of external transport streams from the external
unit are removed.

The Generic Descriptor insertion functionality (accessible from the PSI dialog by clicking on the respective tab)
allows insertion of arbitrary PSI descriptors into selected DVB output table descriptor loops. This feature is useful
when an important descriptor is private or currently unsupported.



Table

select Table v |
select Table

Playout Placement

Net ID

SIS Generic Descriptor DvBSTP m PSI Synchronization w

Hex Data
TS ID

Each entry displayed in the table corresponds to a single generic descriptor placement.

Action

Clicking on = allows new descriptor entries to be inserted, initiating a sequence of context dependent
configuration options via drop down boxes described in the following tables:

Table

Playout Placement

Hex Data

Action

Selected desired output table

A series of table dependent drop down boxes to select the desired descriptor
loop locations:

Net ID/TS ID — DVB Network and Transport Stream ID of desired
output TS

Service ID—DVB service ID of desired output service

Component —input PID of an elementary_stream (not remapped
value)

All drop down boxes provide a list of currently available options
together with the option to manually define an explicit value. After
manually defining a value, click Next to continue the configuration
process.

Individual table placement instructions are provided in the Generic
Descriptor Loop Placement Instructions below.

The descriptor in HEX format without a leading “ox”. This should contain the
correct 2 byte tag and 2 byte length. Descriptors with invalid
descriptor_length will be rejected.

Depending on the current configuration step, one of the following buttons will
be displayed:

Next — displayed when defining a new descriptor; click to validate the
descriptor.

Retry —displayed when a new descriptor fails descriptor_length validation;
correct the error and click to retry validation.

Add - displayed when a new descriptor passes descriptor_length validation;
click to add the descriptor to output PSI.

© _Clicktoremovea previously defined descriptor



Generic Descriptor Loop Placement Instructions

Table Loop Name Loop Description Placement Instructions
CAT - Only one loop Specify explicit Net ID and TS ID
PMT program_info | Descriptors for all Specify explicit Net ID, TS ID, and Service ID

elementary_streams
Y- Select “None” from Component

ES_info Descriptors for current Specify explicit Net ID, TS ID, and Service ID
I :
Elzr.lentary_stream Specify the PID of the elementary stream from
Component
NIT network Descriptors for entire Specify an explicit Net ID and TS ID
LERL Select “All” from the TS ID drop down box
transport Descriptors for current Specify explicit Net ID and TS ID

transport_stream block

SDT service Descriptors for current Specify explicit NET ID and TS ID
service block
TOT - Only one loop No placement option since TOT is globally
defined for the unit

Generic descriptor play out placement is static and the operator must maintain play out
placement in terms of Net, TS and/or Service ID as well as input PID updates.

Insertion of a generic descriptor will not overwrite any existing descriptors that are configured
on the output.

If required, the DVBSTP tab allows selection of which network to generate the DVB STP xml description file.

A ne DVB STP multicast can be added by entering the initial values and clicking on the Add button. Once added,
this will be automatically enabled on the selected IP output.

If it is required to change this multicast, you can click the edit link in which the following selection is displayed:



Appear TV

Edit DVBSTP

Enable
et ID | 65260
Interface | Data Port B
P [224.0.23.14
Part (3937
Source Port 2452
Source IP
TTL |7
TOS |
Playout Interval |30

[ mppy || cancer |

Enable Enables DVBSTP

Net ID Specify a Net ID

Interface Specify an Interface ( Port)

IP Specify an IP address.

Port Specify a Port.

Source Port Specify a source port

TTL Set the Time-to-Live (TTL/IPv4)

TOS Specifies the Type-of-Service (TOS)

Payout Interval Interval in ms between transmissions of each section of the

table by the play out carousel.

8.6.10 PSI Generation Setup

The Setup tab allows for modification of PSI generation settings like table versioning scheme, CA descriptor
placement, PMT caching, and so on.
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m PSI Synchronization Setup

PSI Generation Settings

Table versioning scheme Normal v
CA descriptor placement Service and Component v
PMT caching i

Allow route sharing
NIT manual version

SDT manual version

hahY
(SRR
oo

Signal local mux first in NIT
Include EIT signaling in NIT v
Common PCR Mode Off r

Table versioning
scheme

CA descriptor
placement

PMT caching

Allow Route sharing
NIT manval version
SDT manuval version

Signal Local mux first

Normally the version numbers of the PSI/S| tables are incremented by one for each
change. This parameter provides the means to force outgoing tables to use Odd or
Even numbers.

This configuration is used in conjunction with Output Redundancy to differentiate
two sources (Main and Backup) from each other, ensuring that receivers will detect
if a redundancy switch has occurred. Should a switch occur, the receivers will
reprocess the PMT and detect a potentially new PID line-up.

The drop down box provides three options:

Normal — version numbers are incremented normally

Force Odd - version numbers are incremented using odd numbers only

Force Even —version numbers are incremented using even numbers only

Some STBs have specific requirements on the location of the CA descriptor in the

PMT. By default, the unit will place the CA descriptor in both Service and
Component level in the PMT.

The drop down box provides three options:
Service Level — CA descriptor is in the service loop only
Component Level — CA descriptor is in the component loop only

Service and Component Level — CA descriptor is in both loops

Checking this option ensures that the output will not lose the PMT even if the
stream’s input disappears.

Enable option for Allow route sharing feature
Forces the NIT version number to the given value
Forces the SDT version number to the given value

Enables to Sort the Local Mux first in NIT



in NIT

Include EIT signalingin  Enables the EIT linkage descriptor (oxo4) to be excluded or included in the NIT
NIT generation.

If EIT schedule information is present, by default, the system adds a linkage
descriptor in the NIT. If EIT is present in multiple transports, then according to the
DVB standard, the NIT will contain multiple linkage descriptors.

When all transport streams contain the EIT schedule, some STBs jump to a different
transport when using the EPG, causing the current program not to be displayed
concurrently with the EPG. To prevent this behavior, we recommend that the
linkage descriptor be excluded from the NIT.

When the output PSI mode is set to ATSC, some selected information will be translated from the DVB format to
the ATSC format. Also the DVB has a larger reserved PID range than ATSC.

The following information is translated:

Service name

(DVB) SDT = (VCT) Short channel name

(VCT) Short channel name = (DVB) SDT

Audio AC3 descriptor

The AC3 audio component is signaled with different stream type in DVB and ATSC.
DVB stream type in PMT: oxo6

ATSC stream type in PMT: ox81

In DVB the AC3 component has an additional AC3 descriptor in the PMT.
DVB > ATSC: Changes stream type and removes AC3 descriptor.

ATSC - DVB: Changes stream type and adds the Additional AC3 descriptor.
PID Ranges

DVB reserved PID range: 0 = 31

MPEG/ATSC reserved PID range: 0 > 16

The conversion from ATSC - DVB may therefore involve remapping of component PIDs if the incoming PIDs
are in the reserved output range.

The SI Domain allows for multiple outputs to be defined with the same DVB triplet (NET ID, TS ID, SID) as some
system designs require one unit to transmit on two different output domains, e.g. IP and cable.



In the domain concept, each domain is independent of each other with respect to Sl validation and generation. In
other words, within a unit the same output triplet, ie Network/Transport/Service ID, can be used as long as they
belong to a separate domain.

sy
.A ,Jeaf' TV Domains
ij Status .
Add/Remove PSI Domain
%) Inputs
2 N
7 Qutputs e Add Remove
5 IP(2)
h PsI
B default Current PSI Domains
% Domain 1
- |:| Name
< Dornain 2
© Conditional Access ] deioul:
% Decoders | Domain 1
il Redundanc
i |:| Domain 2
A Adrmin

& ImporyfExport
License

W about

This feature is not visible unless an additional output domain has been created. To create a domain, select
Outputs = PSI > Domains. Then, enter an appropriate name for your domain in the Name field and click Add.

Once a new domain is created, the domain parameter will appear on the Transport tab (8.3.1). It is possible to
add multiple output domains.

Content sharing allow services in one output stream to share video content that is being carried inside the output
stream. The sharing is performed upon PMT switching (Licensed feature). One service can use a copy of another
service's PMT to signal its elementary stream content, making the service stream the same content as the
original one.

When license is installed, choose "PMT Switching" tab under Outputs. All configured outputs MPTS/MUX will be
listed, and each service in each of them will be originally pointing to its own elementary stream content
(components), showing “As original” in the “Status” column.

The elementary stream content of one output service can be manually replaced by the elementary stream
content of a different service present in the same output MPTS/MUX by selecting that service in the
“Replacement Service” drop-down menu, and clicking in “*Apply”. The “Status” column should show now "PMT
switching active”, as shown in the image below.

PMT switching triggered by SCTE35 messages can be enabled by ticking the checkbox for the desired service
under “SCTE35 trigger” column. This switching will happen when the correct SCTE35 message is sent in-band in
the enabled service. Please contact Appear TV support for more information about the supported SCTE35
message format.

Once the SCTE3; trigger is received, PMT switching happens after a “Switch delay”, while switching back to the
original elementary stream content will happen after “Back delay” once the corresponding SCTE35 message is
received, applying the values configured in the corresponding columns, as shown in the image below:



oty 30.52 dvb-t2

Appear tv PMT Switching
I status Domain ID Network ID TS ID Output Status
@ Inputs > default 1 7 239.30.52.246:1234 As original
® Outputs *  default 10000 1 239.30.52.150:1235 As original
® 1p(0:8) ¥ default 10027 8 239.30.53.202:1234 PMT switching active
& ASI-T2MI(6) Original Service Replacement Service SCTE35 Trigger Status Switch Delay Back Delay
® gam(9) MTV(7223) v 7 As original 4 1
® ASI-T2MI(11) Rai 1(8511) v rl As original 2 1
® DVB-T2 SFN(12) RaiN (8516) v As original
@ 1p-T2MI(14)
@ pst > default 1 100 239.30.53.207:1234 PMT switching active
L T
»  default 12640 6 239.30.52.250:1234 As orig
& Default CTM . “ ‘ riaine
> default 12710 1 239.30.52.251:1234 As original

@& pmMT switching

& Coders

The following parameters are listed under PMT switching:

Domain ID If a domain has been configured, an additional drop down box will be visible. Refer
to o for information on how to add a domain.

Network ID Network identification selector.

TSID Transport Stream identification tag
Output IP address of the output stream
Status As Original: No Switching rules applied

PMT Switching Active: By choosing a replacement service, the service output will
become the content of the replacement service.

Switch Delay Delay, in seconds, to wait until the switch is performed after SCTE35 message
signaling is received

Switch back Delay Delay, in seconds, to wait until the switch back is performed after SCTE35 message
signaling is received



Inthe Appear TV platform, there are two categories of coder modules available. Encoder modules take
uncompressed digital signals from SDI input ports while transcoder modules take compressed digital signals
from the input cards in the unit. The output from all module types are compressed digital signals than can be
routed to any of the output cards in the unit.

Encoding capabilities (HD/SD and the number of channels) of the encoder and transcoder modules can be
changed via options and licenses. These modules are configured separately but have similar video encoding
parameters. The common parameters for encoders and transcoders are described in the Encoder and
Transcoder Parameter Guide.

The Coders view in the Navigation Pane gives a summary of the encoders and transcoders present.

o0y
-
Appear TV Coders
h Status Slot Type Services Input Bitrate Output Bitrate
&) Inputs 2 universal-encoder-be-hvg 1 0.000 6.023
p 3 universal-encoder-be 4 18.887 21.480
& outputs
. i 3 universal-transcoder-bc-hvg 1 11.328 11.592
& Multiscreen
i 6 universal-transcoder-be 0 41.944 0.004
& Coders
7 transcoder-bc 4 48.039 0.414
& Redundanc
-/ 8 transcoder-bc 15 65.886 32.447
44 Admin 9 universal-transcoder-bec-hvq 1} 0.000 0.002
@ About 10 universal-encoder-be 1 0.000 0.004
11 universal-encoder-be-hvg 1 0.000 0.002
12 transcoder-ms 0 0.000 0.003
13 transcoder-ms 4 3.706 5.619
14 transcoder-ms 0 0.000 0.003
15 transcoder-ms 0 0.000 0.003
16 transcoder-ms 0 0.000 0.002

The Coders View contains the following information:

Slot Slot in which encoder is placed
Type Type of coder module.
Service Encoder: Number of services generated by the encoder module. Transcoder:

The number of transcoded services.
Input Bitrate [Mbps]  The input bit-rate to Transcoder modules. Nothing is reported for encoders.

Output Bitrate[Mbps]  Total bit-rate including PSI/SI, transmitted to the backplane. The bit-rate may
increase when a service is copied to multiple outputs.



The following is an overview of the available Encoder modules and functionality available:

Encoder-SD Encoder-HD Universal Universal Analog Encoder RF Analog
Broadcast High VQ Broadcast Encoder
Product EC-200 EC-100/ EC-200 EC-400 EC-400 AC-100 AC-200
4sD/ 4sD/
Max-SD 45D 2SD 2SD 4SD 2 SD4PIP 2 SDAPIP
Max-HD N/A 2HD 1HD 4HD N/A N/A
Statmux Yes No No
Universal
Statmux No Yes No
480i: 1080i: i PAL B/G/I/D/K
30Hz/29.97Hz | 30Hz/29.97Hz/25Hz 1080i: 29.97Hz /25Hz SECAM D/K PALB/G
. 720p: 59.97Hz /50Hz PALI
Video Input ; PAL Nc
. 480i: 29.97Hz SECAM
576i: 720p: 5761 2512 PAL M D/K*
25Hz 60Hz, 59.94Hz /50Hz ) NTSC M
. High . . . .
. High R High High High High
VEl L Main Mal.n Main Main Main Main
Baseline
Rate Control Constant Bit Rate (CBR) Constant Bit Rate (CBR) Ca(;zzzt?/gtRB(lé\?;tRe)! \(/ﬁtB:)QP
Mode Capped VBR (CVBR) with QP target Capped VBR (CVBR) with QP target target
GOP Control Fixed or Dynamic Dynamic Dynamic Fixed or Dynamic
Log? Yes Yes Yes Yes Yes Yes
Insertion
Audio: MPEG-1:6
. MPEG-1:1 MPEG-1:2 . MPEG-1:1
S'tve'?:;mp‘:i‘:s AAC-LC: 2 AAC-LC: 2 AAC'DLEIQE;Q’:; f’sl/ 26 AAC-LC / HE-AAC v1/2:1
per channel HE-AACV1/2:1 HE-AACV1/2:2 Dolby Digital Plus:8
Additional
shared MPEG-1:8
Stereo Pairs AAC-LC:4 N/A N/A
per module
Dolby® -
- - Dolby Digital (AC-3)
Digital pass- Dolby Digital (AC-3) . N/A
T Dolby Digital Plus (E-AC-3)
Dolby® E
Decode No Yes Yes No

All Encoder modules are show under the Coders menu in the Navigation pane. This can be expanded to show the

available modules, type and slot.

By clicking on these modules, you are presented an overview of the encoder ports and status:
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> &) Inputs

~ & outputs

> & Multiscreen

¥ & Coders

Encoder High VQ(2)
Encoder BC(3)
Encoder BC(10)
Encoder High VQ{11)
Transcoder High VQ(5)
Transcoder BC(G)
Transcoder BC(7)
Transcoder BC(8)
Transcoder High VQ(9)

Statmux
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Logos
& Setup Hardware
* i@ Redundancy
= g Admin
6 About

Encoder BC (3)

Appear TV

Input Type Service  Lock Encoder Type
A s0I view 1080i50 H2e4
c s01 view 5761 H264
b spoI view 5760 H264 4.000
Services on Slot 3
Input SID Name
A 500 Movie
C 700 Action
o} 701 Comedy
o} 702 Comedy PIP

Video Bitrate[Mbps]
Statmuxed (Group 1)

Statmuxed (Group 1)

Video Resolution

1920x1080

720576

720x576

Video Status  Enable

Encoding =) edit
Encoding ¥ edit
Encoding T3]} edit

Clicking on the port letter (ie A, B, C, D) under the ‘Input’ column will present the SDI and encoding status for this

port:

Encoder BC (3)

Input Type
a sDI
c SOl
o SOl

Service Lock

vie

=

1080i50

<
B
=

576i

<
B
=

576i

Status of Port A

Input

Video

Lock

Input
Format

Carrier
Detected

Sync Lost
Count

EDH Error
Count

Video
Status

Video
Type
Video
Profile

Video
Level

Video
Size
Video
GOP size
Delay

Video
Rate

Video
Frames
Encoded

Video
Aspect
Ratio

Encoder Type Video Bitrate[Mbps]

H264 Statmuxed (Group 1)

H264 Statmuxed (Group 1)

H264 4.000

1080i50

Interlaced

Yes

Encoding

H264

High

Auto

1920x1080

32
4560 ms

0.508 Mbps

B686560 last poll

16x9

Video Resolution

1920x1080

720x576

720x%576

Clicking on the Service Name will display the parameters for this service:

Video Status Enable

Encoding (7] edit
Encoding 4] edit
Encoding 7] edit
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Encoder BC (3)

Input Type Service Lock Encoder Type  Video Bitrate[Mbps] Video Resolution Video Status  Enable

A sDI wiew 108050 H264 Statmuxed (Group 1) 1920x1080 Encoding v edit
c sDI wiew 5760 H264 Statmuxed (Group 1) 720x576 Encoding # edit
D sDI view 5760 H264 4.000 720x576 Encoding # edit

Services on Slot 3 Movie Components
Input SID Name Param value PID Type Language
A 500 Movie Slot: 3 502 H.264
@ 700 Action Input: A 576 Teletext nor
D 701 Comedy Service 1D: 500
D 702 Comedy PIP PMT: 501
PCR: 503

Parameters for the encoder port can be edited by clicking on the ‘edit’ link associated with each port.

In order to activate the port, the ‘Enable’ checkbox must be selected and the setting applied by clicking on the
‘Apply’ button.

Depending on the mode of the hardware, it will be possible to configure the internal transcoder blocks (A, B, C
and D) to different input/output resolutions, eg HD, SD, HD+PIP, SD+PIP. The overview and configuration of this
is on the Setup Hardware page under the Coders tab in the Navigation Pane:

et
A pear TV Broadcast Transcoder Module Configuration
b status Module Block A Block B Block € Block D
$ mputs universal-transcoder-be-hvalS] | 1x HD->HD + PIP B off v off v off v
® outputs universal-transcoder-bc[6] 1x HD->HD + FIP v 1x HD->HD + FIP v 1x HD->HD + FIP v 1x HD->HD + FIP v
& Multiscreen transcoder-be[7] 1x HD-=HD + PIP v 1x HD-=HD + PIP v 1x HD-=HD + PIP v 1x HD-=HD + PIP v
93 Coders TRICEECEC 4% 5D->5D v 4xSD-25D v 4xSD-25D v [3xSD->5D + FIP v
universal-transcoder-be-hval8] | off v off v off v off v

& Encoder High vQ(2)

& Encoder BC(3)

& Encoder BC(10) Broadcast Encoder Module Configuration
& Encoder High vQ(11)

Module Channel A Channel B Channel C Channel D
&> Transcoder High vQ(5)
universal-encoder-bc[3] HD-=HD + PIP v off v SD-=SD + PIP v SD-=SD + PIP v
& Transcoder BC(6.
4 (6) universal-encoder-bc[10] SD-=SD + PIP v off v off v off v

& Transcoder BC(7)

& Transcoder BC(8)

& Transcoder High VQ(9)
& Statmux

/L Logos

&p Setup Hardware

In order to change the mode of the block, select the correct option from the pull-down menu and click the ‘Apply’
button.

Re-configuring a block with existing channels will cause this block to be de-configured and
the services removed from the output configuration.

—

Once SDI signals are connected to their respective input ports, the source parameters can be set on the Source
tab on the encoder ‘edit’ dialog. Available parameters are:

Frame Rate Frame rate of the incoming signal.



Video Format

Signal Loss

Signal Loss Timeout
Force Signal Loss

Preset

Please note that this must match the input source.

Video format of the incoming SDI signal.

Please note that this must match the input source. Options presented here are
dependent on the mode of the port (ie SD/HD)

Colour Bar : Encoder Produces Colour Bar when input signal is lost.
Black Picture: Encoder Produces Black Picture when input signal is lost.

Use Logo (if available): Display logo configured on service
Delay, in ms, before a Signal Loss is triggered after a loss of input SDI signal.
Checkbox to enable a force of signal loss and trigger the ‘Signal Loss’ condition.

Configuration Presets can be used to help configuring the encoder
optimally for a specific scenario with respect to content and/or bitrate:

=
s76i[] Presets

Colour Bar
H264 General content, normal broadcast bitrates B Load

H264 General content, normal broadcast bitrates

H264 General content, very low bitrates

H264 Sports channel, normal broadcast bitrates

HZ64 Low delay, normal broadcast bitrates

H264 Low delay, low bitrates

MPEG2 General content, normal broadcast bitrates
7 MPEG2Z General content, low bitrates

MPEG2 Sport content, normal broadcast bitrates

MPEG2Z Low delay, normal broadcast bitrates

MPEGZ Low delay, low bitrates

ded into the
annel

Select preset

These Presets are applied as a templates in the sense that even after a preset
has been chosen; the user can access and alter all the parameters as normal.

Once Composite/RF signals are connected to their respective input ports, the source parameters can be set on
the Source tab on the encoder ‘edit’ dialog. Available parameters are:

RF Carrier Freq

Signal Standard

Audio Gain

Signal Loss

RF frequency of input analog signal (RF Encoder only)

Video format of the incoming Composite signal:

D PAL B/G/I/D/K

. PALM

. PAL Nc

. SECAMD/K
. NTSCM

Please note that this must match the input source.
Static audio gain applied to the input audio. Range is +11 dB

Colour Bar : Encoder Produces Colour Bar when input signal is lost.
Black Picture: Encoder Produces Black Picture when input signal is lost.

Use Logo (if available): Display logo configured on service



Pre-processing is a collective term covering all processing of the video signal done prior to the encoding process.

The purpose of pre-processing is twofold.

Please see the Encoder and Transcoder Parameter Guide for more details on these parameters

The following parameters are available for video configuration. The options available may depend on the module

version.

Video

Aspect Ratio

AFD
Profile

Video Bitrate

Rate Control Mode
VBR Max

Capped VER Target QP 26

Reduced Delay Mode
WSS Blanking

Picture In
Picture

PIP Video Bitrate

Encoder Type

Profile

Coding Mode

Video Bitrate
Rate Control Mode

VBR Max

Capped VBR Target QP

Encoder Type

[ F1p resolution

Encoder Properties (Input A)

H.26¢ [=]

MPEG-2
o [=]

High lz‘

9.000 Mbps

=

Mbps

Constant (CBR)

416x240

Mbps

Cancel 0K

I

Apply ‘ [

Selects compression standard to use.

Available options are: H.264 (MPEG-4 part 10) or MPEG-2 video codec.
Selects the encoder profile to be used. The profile determines the range of
tools from the codec “toolkit” that the encoder is allowed to utilize when

encoding. The level is set automatically depending on the current
configuration.

MPEG-2: Simple, Main and High.
H264: Constrained Baseline, Main and High.

H.264: PFAF or Filed
MPEG2: MBAFF or Field

Sets output bit-rate in CBR mode.
Video CBR (Constant Bit Rate) or CVBR (Capped Variable Bit Rate).

Sets the bounds of the output bit-rate when the encoder operates in
CVBR.

When in CVBR mode, this sets the target Quantization Parameter of
the encoder. High QP will result in more compression at the expense
of quality. Low QP will result in higher bit-rate and better quality.



Aspect Ratio Selects the aspect ratio to be signalled in the output video:

e 16X9
* 43
e 1x1

e WSS or WSS (line 18) ( Encoder only)
e Video Index11/324 or Video Index 8/321 (Encoder only)

AFD AFD codes has below options:

e  Passthrough: AFD codes transparent from SDI input to Video
output stream.

e  Off: AFD codes are not passed from SDI input to video output
stream.

Reduced Delay Mode Enabling this mode reduces the encoding delay.

Please note that enabling this feature will lead to less processing and
therefore could impact picture quality at lower bitrates.

WSS Blanking Enables WSS Blanking on the encoded output (Encoder only)
VITC This controls the translation of Video Inserted Time Code (VITC) from

VANC in the input to Video Elementary stream. VITC is used to
accurately time stamp video frames.

Picture In Picture Enable PIP video. This will generate a new selectable service for use
on any of the output modules. Both share the same audio.
PIP Resolution Sets the resolution of the PIP video.

PIP Video Bitrate Sets the bit-rate of the PIP video. Range: 250kbps to 1Mbps

The CBR video bit-rate affects only the video PID. An IP output may still be a VBR
transport stream. Some IP receivers require that the IP output is set to CBR mode. This
can be set on the Port Settings tab of the output stream

—

Please see the Encoder and Transcoder Configuration Guide for more details on these parameters

Audio encoding capabilities and capacity are restricted by hardware and licensing. Depending upon hardware
the encoders support one or more of the following audio encoding formats

e MPEG-1layer 2 encoding
e  AAC-LC, HE-AACv1and HE-AACv2 encoding
¢ Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) multi-channel encoding and pass-through

Please refer to the encoder datasheet and license information for specifics on what is supported. The following
sections outline the parameters supported for each audio format and how/where these are configured.



On the encoder module, there are one (for SD or Analog mode) or two (for HD mode) general purpose audio
encoders per channel. These channels support MPEG-1, AAC-LC, HE-AACv1 and HE-AACv2 encoding and Dolby
Digital (AC-3) pass through. In addition there are up to 12 MPEG-1 encoders or 4 AAC-LC encoders that can be
distributed among the channels on a board. A mixture of MPEG-1 and AAC encoders are allowed per board and
this is outlined in the table below.

AAC-LC codec | MPEG-1 codec Total encoders per card.
0 12 12
1 9 10
2 6 8
3 3 6
4 o 4

If Dolby Digital (AC-3) is present on the input signal (embedded SDI or AES), this can be passed through to the
encoded output service

The EC400 high performance broadcast encoder can do 4 stereo pairs per encoded video. This can be a mix of
MPEG-1(ox03) layer 2, MPEG-1(ox04) layer 2, AAC-LC, HE-AAC v1/v2, Dolby Digital and Dolby Digital Plus.

MPEG-1(ox03) layer 2, MPEG-1(oxo04) layer 2, AAC-LC, HE-AACv1 and HE-AACv2 capacity is licensed in one
combined license, where one license allows for the encoding of one stereo pair.

Dolby Digital and Dolby Digital Plus encoding capacity is licensed in one combined license, where one license
allows for the encoding of one stereo pair. One 5.1 encoding requires three licenses, and one 7.1 encoding
requires four licenses.

Audio streams/encoders are added and configured on the audio tab on the encoder properties page. The
available options will vary depending upon the number of unused audio licenses and hardware capability.

Encoder HPBC Properties (Input A)
sure e rcesin Vo e Etenie 2] 204 SRS voursnc e oo
1: Encoder Type: MPEG-1 Bit Rate: 192 kbps Source: Embed ch 1-2 Pid: 201 Language: a00 @
Source Type PCM v Mode Stereo v
Source Embed ch1-2 ¥ Channel Mapping /R v
Encoder Type MPEG-1 v Mode Stereo v
Bitrate 192 kbps v
Signalling Pid 201 Language a00
Audio Type Normal ¥
Advanced
Add...
Dolby® Digital Plus™ Professional Encoder @) { Apply Cancel | OK

e  Usethe 'Add’ button on the bottom of the page to instantiate an audio encoder.



e  Usethe red - button to the right of the channel heading to disable and remove the audio encoder.

EC-100 / EC-200: One or two (SD/HD mode) audio encoders per SDI input channel are
always available in the GUI. These encoders can be turned off by removing the enable
selection in the upper right corner.

Encoder properties are split into four sections: ‘Source’, ‘Encoder’, ‘Signalling’ and ‘Advanced'. See tables below
for more detailed information on the available choices.

e  The available choices are automatically updated based on the current selections. For example if ‘Encoder
Type'is Dolby Digital or Dolby Digital Plus the ‘Advanced’ section will change accordingly and present
additional settings.

e Changing ‘Source Mode’, ‘Encoder Type’ or ‘Encoder Mode' resets all selections to their default values for
the chosen combination of the aforementioned three settings.

Choices are automatically checked for dependencies and invalid selections are either
marked red or changed to a legal selection. It is not possible to press “Apply” or "OK" until
any inconsistencies have been corrected.

Type PCM, Dolby Digital or Dolby Digital Plus pass-through or Dolby-E
Mode Stereo, Mono, Dual Mono, 3/2 +LFE (5.1) or 3/4+LFE (7.1)

Source Embedded SDI channel selection

Channel Mapping This allows the multichannel input mapping to be specified

e L/R :leftand right front channels

e C:centrechannel

e LFE: lowfrequency effects channel

e Ls/Rs: left and right surround channels

e Lb/Rb: left and right back channels

Type Dolby Digital, Dolby Digital Plus, MPEG-1, AAC, HE-AACva, HE-AACv2
Channel Mode Output channel format. Available choices depend on selected Source Mode
and Encoder Type
e Stereo
e Mono

e Dual Mono
e 3/2+LFE(5.2)
® 3/4+LFE(7.2)



Bitrate

Container
Bitstream Mode

Dialogue
Normalization

PID
Language

Audio Type

Lip Sync Adjustment

Level Adjustment

PES Alignment

If Source Mode is larger than Encoder Mode, then down-mixing is
automatically performed. Dolby Digital Plus supports up-mixing from Source
Mode 3/2 +LFE (5.1) to Encoder Mode 3/4+LFE (7.2).

Bitrate of compressed audio, available choices depend on Encoder Type and
Mode.

ADTS or LATM (Encoder Type AAC, HE-AACv1 and HE-AACv2 only)
Dolby Digital/Dolby Digital Plus audio service description

Dolby Digital/Dolby Digital Plus setting used for aligning the output level
based on the set level of dialogue. Important to configure correctly for current
source content to achieve an even output level across services.

The PID value of the compressed audio stream.

Y/AR\Y "

Three letter audio code used in PMT. Example “nor”, “eng

Audio type signalled in PMT
e Normal
e (Clean Effect
e  Hearing Impaired
e VICommentary

More details can be found in Ref. ITU-T Rec. H.222.0

-200ms to +500ms adjustment to the lip sync

+20 to -20 dB adjustment to the input level

Enables fixed Audio alignment in PES



Automatic loudness adjustment is a feature for setting up groups of audio with the same output gain/loudness
level. These groups are defined by the target level, which is set upon creation.

Applying automatic loudness adjustment is done under Audio and Advanced section for each channel

Broadcast Transcoder Properties (Input Al)

Audio 1: Transcode HE-AAC v1 Stereo eng

Source Audio Select Any Langui ¥ Passthrough original PID

Encoder Type HE-AAC w1 v Channel Made Stereo v
Bit Rate 96 kbps v Container ADTS A

Advanced Lip Sync Adjustment 0 Level Adjustment 0dB v
Automatic Loudness Adjustment + Loudness Target Level -18dB T
Initial Loudness Adjusiment -25 dB @

The following parameters are available for Automatic Loudness Adjustment configuration

Enable Enable/disable Automatic Loudness Adjustment feature.
Initial loudness Input field with valid range [-20 dB to 20 dB]
adjustment

If initial gain is set to o the application will begin measurements at 04.00 a.m. next
day, and after measuring for 24 hours will fast forward the result the next night.

Target loudness  Drop down menu showing range [-18 dB to -31 dB]
level

The initial value is the starting point for the measurements and will be applied as a regular gain to the audio.
e Iftheinitial value is zero (o) the application will being at 04.00 the following night.

e Iftheinitial value is non-zero the application will begin immediately and start adjusting by +/- 0.5 db at
04.00, if needed.

€



Appear TV

Status of Audio Automatic Levelling Adjustment

Audio 1

Basic Config
Audio Out Encoder Codec Type AAC-LC
Audio Out Channel Mode Stereo
Audio Out Bit Rate 128 kbps
Audio Out Sample Rale 48000 Hz
Audio In Decoder Codec Type PCM
Audio In Channel Mode Stereo

Automatic Loudness Measurement
Loudness Enabled Yes
Loudness Per Hour -70.00 LUFS
Service Loudness -70.00 LUFS
Encoder Gain 0.0 dB
True Peak -100.00 dBTP

True Peak Source level cannot be equal or exceed -1LUFS

9.2.7 VBI/VANC Parameters

The VBI/VANC tab allows you to create Private Data PIDs and configure the PSI/SI descriptors based on VBI or
VANC information in the input SDI signals.

The source data can be embedded in the SDI signal in the VBI (Vertical Blanking Interval) or in the VANC
(Vertical Ancillary)

Encoder Properties (Input A)

Pids Create pid
T piDi32 WBI PIDlzl @

Data Types Create datatype
Type: wss  [=| Source: |ANC-SMP{w| ID: 15 =]
Type: Teletext |v| Source: | ANC-SMPlw| ID: Line Filter @
Page Create page
1D: 1 Type: Start || Language: [nor Pags: 100 @
ID: 0 Type: | Sub-Title [+ Language: [eng Page:  |200 =]
1D: 3 Type: Sub-Title [=| Language: |swe Pags: 300 @

[ Apply H Cancel H oK J

22/04/2020 228 'Appear TV



Encoder Properties (Input A)

Line Filter m VBI/VANC @m
Pids oLl Create pid
- o o 10 11
PIE 14: 150 16: =
17 18: 19: 20: 21:
= 2. 20 2 Create datatype
— Line Filter @
pad Fven Create page
526: 52 522: 525 24 =
25 NPT 327 52 s, I g
330 3 332: 333, 334
335
Apply || cancel || ok |

A PID can be created by clicking on the ‘Create pid’ button and it is possible to create up to 3 unique PIDs. The
figure above shows the GUI to configure the Data information and Page information. Click on the ‘Create
datatype’ button to add a new data type. If the data type is teletext, click on the “"Create page” button to create
page information for the descriptor.

Only one PID definition is displayed in detail. To show another definition, click on the PID header.

The following parameters are available for VBI/VANC configuration:

PID Private Data PID value. Range: 32-8190

Data Type Options: Teletext, WSS or VPS

Data Source Where in the SDI signal to receive the data from. Options: VBI, OP-47 and SMPTE-
2031.

Line Filter Specify teletext line/s to be filtered.

Data ID Needed for SMPTE-2031 to uniquely identify the data type as the standard allows

one data type to appear more than once.

Page Page information used to create the teletext descriptor. Up to 6 pages can be
created.
Page Type Type of teletext page. Options: Start and Sub-Title.

Start page for teletext defining which page the TV/Receiver shall show when
teletext is switched on.

Subtitling page specifying the page the TV/Receiver shall show when a specific

subtitling language is selected.

Page Language Three letter language code for the start page and subtitling page. There can be
several start pages and subtitling pages in a teletext stream with different
languages.

Page Number The page number for the start pages and the subtitling pages. Range:100-899

Digital program insertion (DPI) receives the DPI information as ancillary data according to SCTE-104 and
converts the data into SCTE-35. The DPI data PID is added to the transport stream.



Appear TV

The user can enable or disable DPI, select the PID value and select the source PID index on the VBI/VANC page
in the GUI. The SCTE-104 supports data transmission of more than one source PID index. The list of incoming
indexes is shown on the status page. This PSI/SI for DPI is added to the output PMT.

Encoder Properties (Input A)

Pids Create pid
PID:|35 DPI pIDE ISource PID index:|0 @
PID:|32 VBI PID
PID: 33 VBI PID

Data Types Create datatype

[ Apply H Cancel J[ ok |

The status found by clicking on the Port on the status and configuration page provides useful information when
configuring the VBI/VANC. Teletext, subtitling pages, WSS and VPS status is given for VBI, SMPTE-2031 and OP-
47.

9.2.8 Service Parameters

The following default parameters are available for service configuration. The Components tab of the output card
can also be used configure different PID values and components on each output port.

Encoder BC Properties (Input B)

Service Service Mame Test_2
Service Provider Appear TV
Service ID 750
PMT PID 120
Video PID 121
PCR PID 121
PCR Interval 35 ms
PIP PID 150
PIP PMT PID 151
Dolby® Digital Plus™ Professional Encoder @) Apply I { Cancel J I OK
Service Name Service Name for the encoded stream.
Service Provider Name of the Service Provider for the encoded stream.

00 g
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Service ID

PMT PID

Video PID

PCRPID

PCR Interval

PIP PID

PIP PMT PID

Service ID for the encoded stream.
Default PMT PID for the encoded stream.
Default Video PID for the encoded stream. Valid Range: 32-8190

Default PCR PID for the encoded stream. If PCR and video PID have the same
value, PCR is embedded with the video. Valid Range: 32-8190

PCR Interval for the encoded stream. Valid Range: 1-250ms.

Default PIP Video PID for the encoded stream. Valid Range: 32-8190. PCR is
always embedded on the PIP Video PID.

Default PIP PMT PID for the encoded stream. Valid Range: 32-8190

Two different features can be configured in this tab if the corresponding licenses are installed:
e  Import Subtitles from a PID from an external source into the service, re-stamping the PTS accordingly
e  Conversion from Teletext/EBU subtitles to DVB subtitles

The parameters displayed for “Subtitling” tab are shown in the picture below:

Import
Subtitles

Subtitling
Conversion

Encoder BC Properties (Input B)

Comp. Type

tx v |
|dvbsub |

Source

VBI VBI

Dolby® Digital Plus™ Professional Encoder

Source PID Delay Out PID

Rai 1 [1:0:8511] v 576 (ita) v 0 576 @
Pages d.‘:v Output @
EBU Teletext to DVE Subtitle conversion:
¥ Type |Subtitle v language |deu Page |777 PID 95
v Use Colors 4
Add..
@ Apply | ‘ Cancel ‘ ‘ 0K

In order to import DVB and Teletext subtitle PIDs, click on the '+ icon in the Import Subtitles section, and then
select all the parameters as described below:

Comp. Type

Source
PID

Delay

Select if subtitles to be imported are Teletext/EBU (ttx) or DVB (dvbsub)
Drop down list for selecting source of subtitle PID
PID number with subtitle.

Delay time must be specified in milliseconds. Valid range: 0 —2000 ms.



Out PID Outgoing PID with subtitle.

If the user wants to enable Teletext/EBU-to-DVB subtitles conversion, user must click on ‘Add..." button on the
bottom right.

First step is to indicate where the Teletext/EBU subtitles are coming from in the “Source” sub-section:

Subtitling Source
Conversion

VBl | PID Import

If the Teletext/EBU subtitles are embedded in the SDI input signal, select “SDI". A “VBI” drop-down menu will be
presented to choose what standard is used for embedding subtitles in SDI:

Subtitling Source
Conversion
Type 501 v
VBI VEBI v |
Qpa7
L SMPTE-2031

If “"PID Import” is selected instead, the Teletext/EBU subtitles PID will be imported from a different input source,
and then converted into DVB. In that case, the user must indicate the Input Source and the PID in that Input
Source to import the PID from:

Subtitling Source
Conversion

Type PID Import ¥
PID 576 [1:0:851 ¥ |
| 576 [1:0:8511]

Once the Source is properly configured, the user must configure the Pages where the subtitles are present within
the Teletext:

Pages

EBU Teletext to DVB Subtitle conversion:

Type | Subtitle A Language | deu Fage |777 @
Type | Subtitle ¥ Llanguage |nor Page |778 @
Type User can select if the selected page contains regular “Subtitles” or “*Hearing
Impared Subtitles”
Language Language of the subtitles in the configured page
Page Page where the subtitle is found

Last step is to configure the Output settings after the subtitling conversion:



Output @
PID 99
Use Colors i

PID Outgoing PID number for the converted subtitling component

Use Colors If Enabled and the Teletext/EBU subtitling source contained color formatting, this

formatting will be applied accordingly in DVB subtitles during conversion

Once there is a valid logo on the MM, then it is possible to assign this to a transcoder channel. This is configured
on the Logo tab:

Encoder BC Properties (Input A)

:

Appear TV®

Logo

Use image default position offset: ¥
X-offset: 80 pixels
Y-offset: 120 pixels
Enabled <

Dolby ® Digital Plus™ Professional Encoder @) Apply H Cancel H OK

Once the correct logo resolution is chosen for the service and the offset set, the logo can then be enabled.

If this logo is to be used for insertion on a signal loss, then the logo will need to be configured, but not enabled.

The following is an overview of the available Encoder modules and functionality available:

Transcoder-SD Transcoder -HD Universal Universal Universal
High VQ Transcoder Dense Dense
Transcoder Transcoder
Product TC-100 TC-100 TC-400 TC-200 TC-400
Max-SD 45D 2SD 25D 16 SD
Max-HD N/A 2HD 1HD 4 HD
Statmux Yes No
Universal
Statmux No ves
480i: 1080i:
1080i: 29.97Hz /25Hz
) 30Hz/29.97Hz 30Hz/29.97Hz/25Hz 720p: 59.94Hz /50Hz
Video Input .
. 480i: 29.97Hz
576i: 720p: 576i 25Hz
25Hz 60Hz, 59.94Hz /50Hz )
. High .
Video Profile ng.h Main ng.h
Main K Main
Baseline
Rate Control Constant Bit Rate (CBR) Constant Bit Rate (CBR)
Mode Capped VBR (CVBR) with QP target Capped VBR (CVBR) with QP target
GOP Control Fixed or Dynamic Dynamic
SUb-tlt,Ie No Yes. Maximum 4 per module
Burn-in
LOE? No Yes
Insertion




Audio:
Maximum
Stereo Pairs
per channel
Additional

shared MPEG-1:8

Stereo Pairs AAC-LC:4

per module
Dolby® E
Decode

MPEG-1:1 MPEG-1:2 MPEG-1:4 MPEG-1:4
AAC-LC: 2 AAC-LC: 2 AAC-LC / HE-AAC AAC-LC / HE-AAC v1/2:4
HE-AAC v1/2:1 HE-AAC v1/2:2 vl/2:4 Max total 12 per module

N/A

No Yes No No

Inthe Appear TV platform, the transcoder module is used to receive services from any of the input cards and
change the codec, bit-rate or resolution of the service which can then be routed to any of the output modules.
When configured, the input video is decoded, rescaled and then re-encoded.

Allincoming PIDs that are not transcoded will be kept in sync with video after transcoding and are able to be
configured on the output service.

All Transcoder modules are show under the Coders menu in the Navigation pane. This can be expanded to show
the available modules, type and slot.

By clicking on these modules, you are presented an overview of the transcoder ports and status:

g
-
A pear TV Broadcast Transcoder (8)
I status Channel  Block Type Service Encoder Type  Video Bitrate[Mbps] Video Resolution
& Inputs Al 4 Animal Planet [1:20:407] v Hz84 3.000 720x576 edit
@ outputs a2 [ BBC Lifestyle [1:21:2501] ¥ Hz64 3.000 720x576 edit
4x SD->SD
iﬁ Multiscreen A3 Q CNN International [1:23:202] v H2e4 3.000 720x576 edit
S e A4 [ piscovery (N) [1:19:406] v Hz64 3.000 720x576 edit
& Encoder High vQ(2)
& Encoder BC(3) BL 8 mTv [1:18:205] v Hze4 3.000 720%576 edit
& Encoder BC(10) B2 [ MRt [1:10:1501] v H264 3.000 720x576 edit
4x SD->SD
& Encoder High vVQ(11) B3 L‘I NRK2 [1:11:1502] Y H264 3.000 720x576 edit
& Transcoder High va(s) Ba [f] NRK3 / NRK Super [1:12:3510] ¥ H264 3.000 720x576 edit
& Transcoder BC(6)
@ Transcoder BC(7) o [ Nat Geo (5/F) [1:22:201] v H284 Statmuxed (test3) 720x576 edit
& Transcoder BC(8) c2 [ TCM_Cartoon [1:24:411] ¥ Hz64 Statmuxed (test3) 720x576 dit
4x SD->SD
& Transcoder High vQ(9) c3 B8 Tv 2 (v) [1:13:1508] Y H2e4 Statmuxed (test3) 720x576 edit
= Sl ca L v 2 Bliss [1:16:163] ¥ H264 Statmuxed (test3) 720x576 edit
A Logos
& Setup Hardware D1 8 T 2 Humor [1:15:153] v Hzs4 Statmuxed (test3) 720%576 dit
& Redundancy D2 3% SD->5D + PIP L4 TV 2 Nyhetskanalen [1:17:149] 7 H264 Statmuxed (test3) 720x576 edit
A Admin D3 [ TV 2 Zebra [1:14:1838] v H284 Statmuxed (test3) 720x576 edit
ﬁ About

Clicking on the port letter (ie A, B, C, D) under the ‘Channel’ column will present the decoding and encoding
status for this port:



Transcoder High VQ (5)

Channel Block Type Service Encoder Type Video Bitrate[Mbps] Video Resolution

]
=

AL 1x HD-=HD + PIP  [ff] Nat Geo Wild HD [1:9:4805] Y Hz64 Statmuxed (HVQ) 1920x1080

Status of Port Al

Video Input Video Type H264
Video :
Profile High
Video Level 4.0
pideg 1920%1080i25
Format
Video
Aspect 16x9
Ratio
V\_d_e? cC 570
error
Video Output Video Type H264
Video
Profile R
Video Level Auto
frideg 1920%1080i25
Format
Video
Aspect 16x9
Ratio
Video .
Status encoding
Audio 1 Audio Type mpegl
Audio
Bitrate L kbps
Audio .
Channels St
Audio In
Type mpegl

Parameters for the transcoder port can be edited by clicking on the ‘edit’ link associated with each port.

Depending on the mode of the hardware, it will be possible to configure the internal transcoder blocks (A, B, C
and D) to different input/output resolutions , eg HD, SD, HD+PIP, SD+PIP. The overview and configuration of this
is on the Setup Hardware page under the Coders tab in the Navigation Pane:

ety
‘A pear TV Broadcast Transcoder Module Configuration
I status Module Block A Block B Block C Block D
@ Inputs universal-transcoder-be-hva[5] 1x HD->HD + PIP v off v off v off v
® outputs universal-transcoder-bel6] 1x HD-=HD + PIP M 1x HD-=HD + PIP M 1x HD-=HD + PIP M 1x HD-=HD + PIP M
@ Multiscreen transcoder-be[7] 1% HD->HD + PIP v 1% HD->HD + PIP v 1% HD->HD + PIP v 1% HD->HD + PIP v
& Coders transcoder-be[8] 4x SD->SD v 4x SD->SD v 4x SD->SD v 3x SD->5D + PIP v
& Encoder High VO() universal-transcoder-be-hva[9] off v off v off v off v
& Encoder BC(3)
& Encoder BC(10) Broadcast Encoder Module Configuration
& Encoder High VQ(11)
Module Channel A Channel B Channel Channel D
& Transcoder High VQ(5)
universal-encoder-be[3] HD-=HD + PIP v off v SD-=5D + PIP v SD-=5D + PIP v
=) Uzl @) universal-encoder-bc[10] SD->SD + PIP v off v off M off N

& Transcoder BC(7)

& Transcoder BC(8)

& Transcoder High VQ(9)
& Statmux

7 Logos

& Setup Hardware

In order to change the mode of the block, select the correct option from the pull-down menu and click the *Apply’
button.

Re-configuring of a block with existing channels will cause this block to be de-configured
and the services removed from the output configuration.
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9.3.2 Service Configuration

9.3.2.1 TC-200and TC-400

Transcoder input service selection is done by using the pull-down box in the port list. This will display and allow
you to choose from any input source currently present in the unit. Once this selection is made, the transcoder
channelis activated.

9.3.2.2 TC-100

In order to assign a transcoder resource to a stream, you will first need to configure an output service.
Transcoding is then enabled by selecting an available transcoder channel on the Service tab of the Service
Properties page.

The Name, Service ID, Service type and PID values of the input stream are all kept unchanged unless it is
changed in the Service Properties page. The PSI/SI will be changed for the PIDs that are changed by the

Transcoder.
Service Properties
service
Service Name Keep original
Service ID Keep original
Provider Keep original
Service type Original Keep original
Priority High E|
Maonitor port off =
IRrIII::IUt d Backup source None El
edundancy Switching mode Off El
Descrambling Diescrambler off [+
Alt. CAM mode Descrambler not selected
Transcoding Transcoder (4:4) [+]
Off
. . (4:B)
Fr;g!rgnahng Present Following (4:C)
n Schedule E:EE) i

Apply ] I Cancel

9.3.3 Source Parameters

For viewing transcoder source parameters, please select the Source tab.

00 g
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9.3-4

Broadcast Transcoder Properties (Input C1)

Service Service Name Mat Geo (5/F)
Service Type sd video service

Components Input Output
Pid Type Rate Info Processing
1113 MPEG Video 4.247 —# Transcode H.264/PCR
4084 MPEG Audio 0.200 eng — Transcode MPEG Audio eng
6096 Teletext 0.077 swe —# Passthrough
6056 VBI 0.077

Note: Unprocessed components are passed through the transcoder. To filter components, use the components filter on the output,

Backup Source Mone v
Switching Mode Off o

Apply H Cancel H 0K
The following parameters are available:
Service Name The name of the incoming service that are transcoded. This field is empty if
no service is selected.
Service Type Service type received for this service. This is meta data in DVB Sl and may

not correspond to the actual video codec and format received. The service
type corresponds to the Service type settings in the Service tab of each
output board and can be changed if required

Component Details on received components for the selected service:
e PID -> PID number received
e Type -> Type of component for selected PID
e Rate -> Bit-rate for selected PID
e Info ->additional information such as language code

e Output -> PID reference of the output component and processing
Backup Source Here a valid input service can be selected as a Backup Source for the
currently selected main service

Switching Mode  Off, Once, Floating or Reverting

Pre-Processing Parameters

Pre-processing is a collective term covering all processing of the video signal done prior to the encoding process.
The purpose of pre-processing is twofold.

Please see the Encoder and Transcoder Parameter Guide for more details on these parameters

The following options are available for PCR of the transcoded service:

As source The PCR s passed through on the incoming PID value.




Video PID

Separate PID

Default PCR PID is 818o0. It will only get this default value if that PID value is not

The PCR is embedded on the video PID regardless of origin.

The PCR is sent on a separate PID regardless of origin.

already in use in the transport stream.

The following parameters are available for video configuration:

Broadcast Transcoder Properties (Input A1)
s e rscnsrs IR o ctendes | voce-] 64| i s oo
Video  gncoder Type H.264 ¥
Profile High ¥
Coding Mode PAFF ¥
Video Bitrate 3.000 Mbps
Rate Control Mode Constant (CBR) T
VER Max i0 Mbps
Capped VBR Target QP 26 ¥
Aspect Ratio Transparent ¥
Wss Blanking
AFD Apply v
Picture In  ¥prp Resolution 192x192 ¥
Picture . .
PIP Video Bitrate 0.300 Mbps
PIP Frame Rate 25 hz
Apply H Cancel H 0K

Encoder Type Selects compression standard to use. Available options are: H.264
(MPEG-4 part 10) or MPEG-2 video codec.

Profile Selects the encoder profile to be used. The profile determines the range of
tools from the codec “toolkit” that the encoder is allowed to utilize when
encoding. The level is set automatically depending on the current
configuration.

MPEG-2: Simple, Main and High.
H264: Constrained Baseline, Main and High.

Coding Mode H.264: PFAF or Filed
MPEG2: MBAFF or Field

Video Bitrate Sets output bit-rate in CBR mode.

Rate Control Mode

VBR Max

Capped VBR Target QP

Aspect Ratio

Video CBR (Constant Bit Rate) or CVBR (Capped Variable Bit Rate).

Sets the bounds of the output bit-rate when the transcoder operates in
CVBR.

When in CVBR mode, this sets the target Quantization Parameter of
the encoder. High QP will result in more compression at the expense
of quality. Low QP will result in higher bit-rate and better quality.

Selects the aspect ratio to be signalled in the output video:

e 16Xx9



WSS Blanking

AFD

Picture In Picture

PIP Resolution

PIP Video Bitrate

* 43
e 1x1
e Transparent

Enables WSS Blanking on the transcoded output

AFD codes has below options:

e  Passthrough: Incoming AFD codes are not applied, but passed
through to video output stream.
e Apply: Incoming AFD codes are applied to video output stream.

® Remove: Incoming AFD codes are not applied and removed
from the video output stream.

Enable PIP video. This will generate a new selectable service for use
on any of the output modules. Both share the same audio.

Sets the resolution of the PIP video.

Sets the bit-rate of the PIP video. Range: 250kbps to 1Mbps

The CBR video bit-rate affects only the video PID. An IP output may still be a VBR
transport stream. Some IP receivers require that the IP output is set to CBR mode. This
can be set on the Port Settings tab of the output stream

Transcoder PIP is from the default PID values as the Main service whereas Encoder PIP
PID value is configured on the service page.

Video

Picture In
Picture

Transcoder Properties (Input A)

e ) ) (PPN

Encoder Type MPEG-2 El

Aspect Ratio Transparent [w]

Profile Main E|

‘ideo Bitrate 5.000 Mbps
Rate Control Mode Constant (CBR) El

WER Max 15.000 Mbps
Capped VBR Target QP 26

PIP Resolution 128x128 ||
) 416x240
PIP Video Bitrate 25o%208 Mbps
352%240
192x192

128x96
96x96

The PIP service appears on the Input list and can be sent to the output as any other input service.




Inputs Output(0:B) Add MPTS...

s =S =l

m 0:7:102 NRK2 7 Ij 239.30.15.1:1234 NRK1 @stlandssendingen(0:6:1002)

v . =
£ 0:8:103 NRK Super / NRK3 W [ 239.30.15.2:1234 NRK1 @stnytt(0:9:1001)

v . G
[ 0:9:1001 NRK1 @stnytt F [ 239.30.15.3:1234 TV 2 (N)(0:5:1508)

v . . .
B 0:10:1853 T3 (N) W' [ 230.30.15.4:1234 TV3 (N)(0:10:1853)

v g 9
L:] 0:11:1140 Viasat Film =2 m 239.30.15.5:1234 NRK1 HD(0:2:1400)

[ 0:12:1150 VFilm Action ¥ [if] 239.30.15.6:1234 NRK2 HD(0:3:1410)

%) slot:7 Input:A Services:2
&) slot:7 Input:B Services:2
@) Slot:7 Input:C Services:2

%) slot:7 Input:D Services:2

]

&) slot:9 Input:A Services:2

[ 9:8:100 HD_Test_2

(] 10:B:1001 NRK1 @stnytt [PIP]

g 10:A:1002 NRK1 @stlandssendingen [PIP]

[ 11:A:1400 NRK1 HD [PIP] -

The output page for a PIP service is different to a normal input as transcoding is not allowed and descrambling is
not necessary.

Please see the Encoder and Transcoder Configuration Guide for more details on these parameters.

Audio transcoding capabilities and capacity are restricted by hardware and licensing. Depending upon hardware
the transcoder support one or more of the following audio encoding formats

e MPEG-1layer 2 encoding
e  AAC-LC, HE-AACv1and HE-AACv2 encoding
e Dolby Digital (AC-3) and Dolby Digital Plus (E-AC-3) decoding and pass-through

Please refer to the transcoder datasheet and license information for specifics on what is supported. The following
sections outline the parameters supported for each audio format and how/where these are configured.

The audio transcoder can receive MPEG-1/AAC —LC/AAC-HE compressed audio from the transport stream.
Dolby Digital or Dolby Digital Plus components can only be set to pass-through.

There are up to 12 MPEG-1 encoders or 4 AAC-LC encoders that can be distributed among the channels on a
module. A mixture of MPEG-1 and AAC encoders are allowed per board. See table below.

AAC-LC codec | MPEG-1 codec Total encoders per card.
) 12 12
1 9 10
2 6 8
3 3 6
4 0o 4

The following Audio types are supported in the audio decoder:

e  MPEGa Layer 2 (2.0) (TC-200 only)



e  MPEGa (ox03) Layer 2 (2.0), MPEG-1(ox04) layer 2(TC-400 only)

e AAC-LC(2.0)

e HE-AACva(2.0)

e HE-AACv2(2.0)

e Dolby Digital (2.0/5.1)/Dolby Digital Plus (2.0/5.1/7.1) (TC-200 only)

Audio Downmix : Multichannel audio (5.1 or 7.1) will be down-mixed to 2.0 as part of transcode process.

The transcoder module is limited to encoding 12 stereo pairs per 2 blocks with an additional limit of maximum 4
stereo pairs per channel. The following Audio types are supported in the audio encoder:

e  MPEGa (ox03) Layer 2 (2.0), MPEG-1(ox04) layer 2, : AAC-LC (2.0)
e HE-AACva(2.0)
e HE-AACv2(2.0)

Dolby Digital or Dolby Digital Plus components can also be set to pass-through.

The audio transcoders are shared between the channels of the board. The user can allocate different numbers of
transcoders per channel as long as the maximum number is not exceeded.

An audio transcoder is added by clicking on the ‘Create’ button on the bottom of the Audio page. An audio
Transcoder is removed by clicking on the red *-* button to the right of the Transcoder. When a Transcoder is

removed from one channel, it can be used on another channel.

The following parameters are available for Audio configuration:

Broadcast Transcoder Properties (Input C1)

Audio 1: Transcode MPEG Audio Stereo eng [=X7]
Source Audio eng v Pass-through original PID

Encoder Type MPEG-1 v Channel Mode Stereo v
Bit Rate 128 kbps £

Advanced [  Lip Sync Adjustment 0 ms Level Adjustment o db v

Audio 2: Transcode MPEG Audio Stereo eng [=X>]

Add...

[ appy |[ cancet |[ ok |
L —

Audio Audio input selection. This pull-down will display a list of available languages
as well as ‘Select Any Language’ and advanced selection options (ie
component type, language, PID)

Pass-through original  If selected, the original audio component is also passed to the output service
PID along with the transcoded audio component.




Type MPEG-1, AAC, HE-AACv1, HE-AACv2

Channel Mode Output channel format. Available choices depend on selected Source Mode
and Encoder Type

e Stereo
e Mono

e Dual Mono

Bitrate Bitrate of compressed audio, available choices depend on Encoder Type and
Mode.
Container ADTS or LATM (Encoder Type AAC, HE-AACva and HE-AACv2 only)

Lip Sync Adjustment  -200ms to +500ms adjustment to the lip sync

Level Adjustment +20 to -20 dB adjustment to the input level

The user can adjust the subtitle language priority on type basis. If a service contains both DVB subtitling
and EBU subtitling on same language, the transcoder will select subtitling source based on the type
priority configured.

Broadcast Transcoder Properties (Input Al)

off L2

Subtitling Current

SUB Burn-in 1ist Language UffB

SUB Burn-in 2nd Language offB

Priority dvb — ebu edit

I Apply ‘ I cancel | I 0K

Sub Burn-in 1°* Specify the 1% Language for Sub Burn in from drop down list.
Language
Sub Burn-in 2™ Specify the 2™ Language for Sub Burn in from drop down list.
Language

Priority Specify the Subtitling Selection Priority.



Once there is a valid logo on the MMI (section o), then it is possible to assign this to a transcoder channel. This is
configured on the Logo tab:

Broadcast Transcoder Properties (Input Al)

Lego Logo image: HD_logo_Encoder B
Use image default position offset:  []
X-offset: i} px
v-offset: 0 px
Enabled

| Apply H Trrer H oK J

Once the correct logo resolution is chosen for the service and the offset set, the logo can then be enabled.

The principle of statistical multiplexing is that a group of video encoders/transcoders (referred to as a StatMux
group) shares a fixed quantity of TS bandwidth. The bandwidth is distributed by a centralized StatMux controller,
and the program with the most complex video may be allowed to use more bandwidth than programs with less
complex video or with a lower priority.

The statistical probability that all programs in a multiplex shall demand a high bit rate at the exact same time
decreases when the size of the multiplex group increases.

The motivation for a Statmux system is to either:
¢  Avoid spending bandwidth on simple video sequences in order to free up capacity for new programs in
the multiplex.

e Distribute available multiplex bandwidth between programs in order to increase overall video quality
(VQ), by minimizing overall quantization (QP)

In the Appear TV system there are two Statistical Mulitplex engines (Normal and Universal) and depending on
the modules installed in the unit, only one of these is activated at a time.

The following encoder/transcoder modules types are supported in the Normal Statmux Engine :
e EC-100, EC-200 and TC-100

The following encoderftranscoder modules types are supported in the Universal Statmux Engine :
e EC-400, TC-200 and TC-400

Ina unit, itis not possible to activate both Statmux engines and it is not possible to combine Normal and
Universal modules if Statmux is to be enabled in the unit.

Please note the following limitations on the Universal Statmux Engine:

e Itis not possible to combine different codecs in the same Statmux group, eg




MPEG2 and H.264

e ltis not possible to combine High VQ channels with Dense Broadcast channels in
the same Statmux group

The Statmux tab is available under the top level Coders menu in the Navigation Pane. Clicking the Statmux tab
will bring up the Statmux GUI page. This is where the Statmux groups are generated. On this page, the Statmux
groups are listed, status displayed and able to be modified.

Statmux Groups add.. |  Status for Dense_HD_1
Enabled Name Total Bitrate Min Bitrate Default Bitrate Max Bitrate  Priority Include PIP Bar/Graph View  BarView  GraphView State
> B Dense_H264 a0 Mbps & @ Viawa Bitrata | Activity | Distortion | [Resst stats]
28
vy G Dense_HD_1 36 Mbps & @ b
¢ [ swr Bw HD [7:A1:10303] 610  kbps 3157 kbps 30000 kbp= [g ¥
@ [ 1v 2 zebra [7:81:1839] 610  kbps 3157 kbps 30000 kbp=  [10 ¥
¢ [ arte Hp [7:C1:10302] 610 kbps 3157 kbps 30000 kbp= [10 ¥
¢ i Fox Ho (N) [7:01:1094] 610  kbps 3157 kbps 30000 kbps |10 ¥ 1
¢ [ vox Austria [12:1:20805] 610  kbps 3157 kbps 30000 kbps |10 ¥
¢ CH svr1vast [12:61:25301 610  kbps 3157 kbps 30000 kbps |10 ¥ = |
g ] S -
= E B PR E
» B8 Dense_MPEG 37 Mbps &7 @ : N 2 I 2 =
= & g o =
- a - 5
> © HVQ_H284 10 Mbps & @ A ‘. 4
r B SD_MPEG 30 Mbps & @
. Dense MPEG 1 5 boe - Smin (Live)  1hour | Shours 24 hours @
5 _MPEG_ Mbps
43.2
Mois
218
5min ago 4 3 2 1 a

The ‘Add..." Statmux Group button will pop up a dialog and allow you to create a new Statmux group, allocate
bitrate and assign services. A maximum of 48 programs may be added into Statmux groups.

For services from the TC-100 transcoder module, you will have to configure these on the
output before they are able to be added to a Statmux group.




Group configuration

Name Bitrate Video Only  Enabled
Appear Mux 45 Mbps ¥
Composition
d 51411410 3A
B 12:a:7231 124 A 12:m:7188 128 LA 12:c:1400 12¢

) 12:0:7227 12D

Cancel | | OK
——

The following parameters are available:

Name User generated name that identifies the Statmux group in the GUI.

Bitrate Total bitrate (Mbps) that will be shared between all coders in this Statmux
group.

Video Only When enabled, the bitrate of the statmux will be measured by the Video

PID ES rate. When this is disabled, the bitrate allocation will take into
account other PIDs according to the table:

PsSI . Audio VBI/VANC Passthrough
Module (PAT/PMT/etc) Video
Encoder No Yes Yes Yes Yes (AC-3)
Transcoder No Yes Yes Yes Yes
Enable Enable the Statmux Group
Composition This lists the services available to be added, or services that are a part of the
Statmux Group. To add/remove a service, the checkbox of the service can
be used.

To edit an existing Statmux group, click on the & "nexttothe group. The above dialog will then be presented.

When AC-3 passthrough audio is enabled, a fixed bitrate of 640kbps is reserved inside
the group

Transcoder pass-through PID's are shown under the transcoder properties dialog by
clicking any transcoder under the Coders tab

Selecting a Statmux group will display its status in the right-hand tab on the page. The following status is
available:

Video Bitrate Bitrate allocated by the video PID in this program.



Activity Informal measurement of frame-to-frame video activity and estimated bitrate
requirements for this program. A low activity indicates a still picture while a
high activity indicates rapid scene changes. A HD channel will have a higher
video activity (and higher bitrate requirements) than a SD channel..

Distortion Informal measurement of video distortion after encoding based on the amount

of quantization introduced per video frame. A low distortion value indicates
that a low QP and a high VQ was achieved

The statistics can be reset using the 'Reset Stats’ button

Status for Dense_H264

Bar/Graph View Bar View Graph View State

Video Bitrste  Activity = Distortion Reset Stats
27
Mb/is
18
]
B B

ol T 5 3

= &= om = o— B

= [ [= £ —

: B EEE K

m ™ ?

2 il E o (=] o

= g = = ® El

u 2 o = < o

5 min [Live} 1 hour S5hours 24 hours

s

48

Mbis

40

32

24

Smin ago 4 3 2 1 0

For each bar, the following information is shown:

e Maximum bitrate since last reset
e Current live bitrate

e  Average bitrate since last reset

e Minimum bitrate since last reset
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When a Statmux group has been expanded, you can edit any program inline:

Enabled Name Total Bitrate Min Bitrate Default Bitrate Max Bitrate Priority Include PIP
- Dense_Hz64 a0 bps & @
¢ L swrewHD [4:41:10303] 520 bps = 3157 kbps 28000 kbps 0 v
¢ L viasat Golf HD [4:B1:1700] 510 bps 3157 kbps 30000 kbps 0 v
¢ [0 svr2 sméland [4:C1:2390] 545 bps = 3157 kbps 29000 kbps 0 v
¢ [ 2 HD [4:D1:1370] 510 bps 3157 kbps 30000 kbps 0 v
ol ARD-alpha [12:C1:28487] 550 bps = 3157 kbps 30000 kbps 0 v
¢ [0 g2 sustria [12:D1:28810] 510 bps 3157 kbps 30000 kbps 0 v

The following service related parameters are available under the Settings tab:

Minimum Bitrate This is the minimum allowed bitrate allocated by this program.

Default Bitrate This is the bitrate used when there contact is lost with the Statmux controller,
eg in a Redundancy Switching scenario.

Maximum Bitrate This is the maximum allowed bitrate allocated by this program.

Priority The priority will adjust the video priority of this channel in the range [-5,-4,-3,-
2,-1-,Normal,+1,+2,+3,+4,+5]. A higher priority will increase the allocated video
bitrate and video quality of this program compared to other programs in the
StatMux group. The priority parameter will directly affect the amount of
quantization (QP) allowed for this program, in QP steps.

Clicking on a specific service in the Statmux will bring up the program status with history view up to 24 hours. The
following status is available per program:

e  Video Bitrate: Bitrate allocated by the video PID in this program.

e Activity: Informal measurement of frame-to-frame video activity and estimated bitrate requirements
for this program. A low activity indicates a still picture while a high activity indicates rapid scene
changes. A HD channel will have a higher video activity (and higher bitrate requirements) than a SD
channel.

o Distortion: Informal measurement of video distortion after encoding, based on the amount of
quantization introduced per video frame. A low distortion value indicates that a low QP and a high VQ
was achieved.

Four different time scales are available: 5 min (Live), 1 hour, 5 hours and 24 hours.



Status for 4:A1:SWR BW HD

Video Bitrate  Activity = Distortion (2]
5min (Live) 1hour = Shours 24 hours
Min | Ave Max
16
Mb/s
12
| i 8
V 4
Smin ago 4 3 2 1 o

Programs that are part of a Statmux group are treated as any other program in the output multiplexer. Any
output can contain a combination of non-Statmux and Statmux channels from different Statmux groups.

Statmux programs are grouped under the input column, and colour markers are used to mark Statmux group
membership.

Default Stream 1Pv4/1PvE Address Port Compenent mode  Scrambler  ECM Transcoder TOS/Traffic Class RTP TTL/Hop count MPEG packats/frame

.’?' ',_;ear TV Properties 239.30.28.205 1234 auto all [=] [off off =] |oOff
B stotus Inputs Output(0:B) | naarers..
%) Inputs [TYESRIeN £
® outputs A Statmux: test 2 * v V¥ ® [65280:1] 239.30.28.1:1234
& 1p(0:B) 3 Statmux: test1 0 Boomrang_6A(6:A:500)
Sk 4 0:0:1501 NRK1 [ o NRK1_4A(4:A:100)
® Decoders
£ 0:1:1502 NRK2 [ & NRK2_dC(4:C:300)
& Coders
S redundancy 4 0:2:3510 NRK3 / NRK Super 1 o Tv2_8A(8:A:700)
% epo C 0:3:1508 TV 2 () F & [65280:2] 239.30.28.2:1234
A Admin & 0:4:1839 TV 2 Zebra [ = BBC_6A(6:B:600)
) tmport/Export 4 0:5:153 TV 2 Filmkanalen L L © Eurosport_8B(8:5:800)
® License I 0:6:163 TV 2 Bliss 1 [ © NRK1_4B(4:B:200)
@ sbout 2 0:7:149 Tv 2 Nyhetskanalen [ © NRK2_4D(4:D:400)
&4 o0:8:205MTV F & [222:1]239.30.28.200:1234
1 0:9:406 Discovery (N) M & [65280:3] 239.30.28.3:1234
[ 0:10:4102 Discovery HD Showcase M @ [65280:4] 239.30.28.4:1234
[f] 0:11:4104 BBC HD W [ 239.30.28.11:1234 MTV(0:8:205)
[f] 0:12:1420 NRK3 HD / NRK Super P (4 239.30.28.12:1234 Discovery (N)(0:9:406)
[ 0:13:1620 TV2 HD ¥ (4 239.30.26.13:1234 TV 2 Nyhetskanalen(0:7: 149)
) 0:14:4101 Eurosport HD F (4 239.30.28.14:1234 TV 2 Bliss(0:5:163)
@ slot:0 Input:15 Services:0 W (4 229.30.28.15:1234 TV 2 Filmkanalen(0:5:153)
%) Slot:0 Input:16 Services:0 M () 239.30.28.16:1234 Discovery HD Showcase(0:10:4102)
@) slot:0 Input:17 Services:0 ¥ [] 239.30.28.17:1234 BEC HD(0:11:4104)
% Slot:0 Input:18 Services:0 W [f] 239.30.28.18:1234 TV2 HD(0:13:1620)
@ slot:0 Input:19 Services:0 ~ ¥ (1] 239.30.28.19:1234 Eurosport HD(0:14:4101)

Removing a service from a Statmux group will also remove this service from the output

In order to add logo images to an encoded/transcoded service, an image of the corresponding resolution will first
need to be uploaded to the MMI mode.
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A MicroSD card has to be available on the MMI module. All logos are stored on
the MMI module. Please contact support@appeartv.com for details.

The file format supported by the Logo Insertion is 8-bit PNG with correct resolution (listed below). If the PNG file
is in ARGB format, the logo will be transparent depending on the alpha channel in the PNG file.

In order to upload the file, first navigate to the Coders->Logos page:

ety

A pear TV Coder logo pool

i status Image Action Properties Used by
%) Inputs &=
® outputs
® Decoders
& Coders
& Encoder(2)
& Encoder(6)
& Transcoder(5)
& statmux
@ Redundancy
# Admin
4 Import/Export
# License
@ svout

Note: If no micro SD card is present on the MM, the following message will appear.

“No microSD card inserted into card reader. Please contact support.”

The next step is to click the W and navigate to the PNG file with appropriate resolution. Once uploaded, this
will create a new entry in the logo table.

Required size depends on resolution of encoder SD/720P/1080i.

Encoder->Edit->Source->Video Format Logo Resolution
576i/480i 192x128
720p 360x180
108o0i 480x270

Once uploaded, it is possible to edit the information/details of the logo.

Image Action Properties Used by

Image settings
Name:

P Default x § Name: SD_logo
@ Update image Default ¥ ¢ = il
Default X offset: ] P

Edit 47
= Default ¥ offset: o

Resolution: SD

&+ Apply

For each downloaded logo the user can define a default position. The position defined with pixel accuracy. X
(horizontal) and Y (vertical) defines position of top left corner (TLC) of logo in active video.

e  Example 1: Position (X=0, Y=0) positions logo’s TLC in TLC of active video.


mailto:%20support@appeartv.com
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e  Example 2: Position (X=200, Y=100) positions logo’s TLC 200 pixels from LHS, and 100 pixels down from
first line of active video.

The logo can be updated at any time by clocking on the ‘Update image’ text.

9.5.2 Configuring Logo Insertion
Once there is a valid logo on the MMl (section o), then it is possible to assign this to an Encoder, Transcoder or

MS Transcoder channel. This is configured on the Logo tab in the properties:

Analog Encoder Properties (Input A)

Logo Logo image: | No logo ||

[ Apply “ Cancel “ oK J

You will first need to select the chosen resolution, then enable the required logo:

Analog Encoder Properties (Input A)

Logo Logo image: SD E’

Use image default position offset:

X-offset: 0 pixels
Y-offset: 0 pixels .® L )
I Enabled Appear Tv

Apply J[ 7Cancel UJ[A OK J

9.6 OSDM (On Screen Display Message) Support

On the EC-400, TC-200 and TC-400 modules, it is possible to enable an OSDM (On Screen Display Message) on
the output service.
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Once a text string and its options have been configured on the OSDM page in the GUI (see section 7.5), then it

can be assigned to an encoder/transcoder service from the ‘Available’ pool of services.

Font size of OSDM can also be adjusted as per options available in drop down list.

Display Options
#|Enable OSD Messaging

Position:
Top & Bottom

Display:
Fixed Scrolling @ Speed: | Medium ¥ Sjze: |Large ¥
Background:
Solid Transparent (&
Apply |

The Audio Processor module (AP-100) allows both the encoding of SDI Embedded and AES67 audio along with

audio transcoding from any input module.

The following codecs and bitrates are supported

Bitrate minimum/maximum (at 48 kHz)

Mono Stereo 5.1 7.1
MPEG-1 Layer 2 32/192 64 /384 N/A N/A
MPEG-1 Layer 3 (MP3) 32/320 32/320 N/A N/A
AAC-LC 32/192 64 /384 192 /640 N/A
HE-AACv1 32/96 48/192 112 /512 N/A
HE-AACv2 N/A 24 /96 N/A N/A
Dolby® Digital* 56 /640 96 /640 224 /640 N/A
Dolby® Digital Plus* 32/1024 | 96/1024 | 192/1024 348 /1024

* Available in Transcoder Mode only

In Audio Transcoding mode the module is capable of encoding up to 32 services from either SDI or AES67 (IP)

input. Each of the 32 inputs are pre-defined and can be enabled individually.

Status

Audio/PCR PID

Audio Encoder (3) Common PCR PID PCR Interval |35 PTS and PES Alignment
» Enable ID Name Source Total Channels  Channel Mode Channel Type Channel Mode Bit Rate Language
L 1 NRK Radio A v Stereoc v [Embedch12z ¥ MPEG-1 ¥ Stereo Y [192kbps ¥ nor
L 2 ST Radie A v Stereo v |Embed ch 3-4 v HE-AACY1Y [LATM ¥ IStereo ¥ [96kbps ¥ swe
L 3 AES Encode [230.250.1.1] v |2 Stereo ¥ [Sourcech12 ¥ MP3 v Stereoc v [160kbps v eng
> a Radio Service A v Stereo ¥ |Embedch12 ¥ MPEG1 ¥ Sterec ¥ 192 kbps ¥ 200
- 5 Radio Service A v Stereoc v [Embedch12 ¥ MPEG-1 ¥ Stereo v [192kbps ¥ 200
> B Radio Service A v Stereo v |Embedchi2 ¥ MPEG-1 ¥ Sterec Y [192kbps ¥ a00
> 7 Radio Service A v Sterec v [Embedchi2 ¥ MPEG-1 ¥ Stereo v [192kbps v a00
> 8 Radio Service A v Stereo v Embed ch 1-2 v MPEG-1 ¥ Stereo v 192 kbps ¥ 200
- 9 Radio Service A v Stereoc v [Embedch12 ¥ MPEG-1 ¥ Stereo v [192kbps ¥ 200
> 10 Radio Service A v Stereo v |Embedchi2 ¥ MPEG-1 ¥ Sterec Y [192kbps ¥ a00
6.3% of MPEG-1/AAC encoding resources will be use | 2 of 32 MPEG-1/AAC stereo encoder licences will be | 510% of MP3 encoding resources will be used, 5.0% | 1]of 20 MP3 stereo encoder licences will be used,

1

Apply



When configuring AES67 input, you must first define the input multicast on the ‘Input->Data Sources’ page in the
GUL

PTS and PES Enable or Disable PTS and PES Alignment.

Alignment
Name Name of the encoded service
Source Select from either SDI port (A, B, C or D) or AES67 input multicast.
Total Channels Available for AES67. Specify number of input channels.
Channel Mode Input channel format.
e Stereo
e Mono
Channel For SDI Channels, select the source of the audio pair.
Type MPEG-1, AAC, HE-AACv1, HE-AACv2, MP3
Container ADTS or LATM (Encoder Type AAC, HE-AACv1 and HE-AACv2 only)
Channel Mode Output channel format.
e Stereo
e Mono
Bitrate Bitrate of compressed audio, available choices depend on Encoder Type and
Mode.
Language Language of the output service to be signaled
Audio / PCR PID Audio PID for the encoded audio output.

In Audio Transcoding mode the module is capable of transcoding audio of up to 32 services. New services can be
added by clicking on the ‘Add’ button.
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Appear TV Audio Transcoder (8) Add... |
- h Status Channel Serivce Name Audio Status
> &) Inputs a [ Tv2 HD [0:13:1370] v Audio 1: Transcode MPEG-1 Stereo nor -
» & outputs 2 [} HISTORY HD [0:7:4202] v Audio 1: Transcode MPEG-1 Sterec eng & @
> @ Multiscreen 3 [ svT 1 HD [0:11:1610] v Audio 1: Transcode AAC-LC Stereo swe & @
T & Coders

& Audio Transcoder(8)

A‘g Logos
* i@ Redundancy
» A Admin

6 About

94% of Transcoding resources are L | 3 ‘1lf 32 MPEG-1/AAC stereo encoder | 0 of 20 MP3 stereo encoder licences | 0 of 16 Dolby Digital/Dolby Digital P

The input service can be selected from the pull-down box for each service. To edit service transcoding

parameters, click on the é-";,icon. This will display the following dialog box:

Audio Transcoder Properties (Input 3)

¥ Audio 1: Transcode AAC-LC Stereo swe )
Source Audio Select Any Lang ¥ Passthrough eriginal PID
Encoder Type AAC-LC v Channel Mads Stereo v
Bit Rata 128 kbps v Container ADTS v

Advanced »

Add...

Dolby® Digital/Dolby® Digital Plus™ Transcoder  (g) l Apply J l Cancel J l 0K

To add a transcoder option, click the ‘Add’ button and select the language (if needed). Multiple transcoding can
be added per service.

Audio Audio input selection. This pull-down will display a list of available languages
as well as ‘Select Any Language’ and advanced selection options (ie
component type, language, PID)

Pass-through original  If selected, the original audio component is also passed to the output service

PID along with the transcoded audio component.
Type MPEG-1 (0x03), MPEG-1 (ox04) , AAC-LC, HE-AACv1, HE-AACv2, Dolby®
Digital, Dolby® Digital Plus, MP3
Channel Mode Output channel format. Available choices depend on selected Source Mode
and Encoder Type
e Stereo
e Mono

e 3/2+LFE(5.2)




o  ¥%+LFE(7.2)

Bitrate Bitrate of compressed audio, available choices depend on Encoder Type and
Mode.

Container ADTS or LATM (Encoder Type AAC-LC, HE-AACv1 and HE-AACv2 only)

Lip Sync Adjustment  -200ms to +500ms adjustment to the lip sync

Level Adjustment +20 to -20 dB adjustment to the input level

Configuration of Multiscreen services are done using the Resource Allocator GUI which is found under the
Multiscreen page in the Navigation Pane:

%0
Appear TV Multiscreen Status

b status Source Service Profile Video Coder Output IP & Port Total Bitrate

& Inputs 1:25:907 SRF zwei Low Profile 360x270p 25 fps 13 [0:0] ipswitch 239.30.66.100 1237 1.053

® outputs 1:25:907 SRF zwei Low Profile 720x576p 25 fps 13 [0:0] ipswitch 239.30.66.100 1234 2.178

X . 1:25:907 SRF zwei Low Profile 640x360p 25 fps 13 [0:0] ipswitch 239.30.66.100 1235 1.085

@ Multiecresy 1:25:907 SRF zwei Low Profile 240x180p 12.5 fps 13 [0:0] ipswitch 239.30.66.100 1236 1.029

&g Coding Profiles 11C: Appear TV 5D Low Profile 720x576p 25 fps 11 [0:0] ipswitch 239.30.66.239 1234 0.036

& Output Schemes 11C: Appear TV SD Low Profile 640x360p 25 fps 1 [0:0] ipswitch 239.30.66.239 1235 0.036

@ Encoding 11C: Appear TV SD Low Profile 240x180p 12.5 fps 11 [0:0] ipswitch 239.30.66.239 1236 0.036

@ Transcoding 11C: Appear TV SD Low Profile 360x270p 25 fps 1 [0:0] ipswitch 239.30.66.238 1237 0.036

@ setup 11A: Appear TV HD Low Profile 240x180p 12.5 fps 1 [0:0] ipswitch 239.30.66.240 1236 0.036

_ 11A: Appear TV HD Low Profile 360%270p 25 fps 1 [0:0] ipswitch 239.30.66.240 1237 0.036

© & 11A: Appear TV HD Low Profile 720x576p 25 fps 1 [0:0] ipswitch 239.30.66.240 1234 0.036

& Redundancy 114: Appear TV HD Low Profile 540x360p 25 fps 1 [0:0] ipswitch 239.30.66.240 1235 0.036

2 Admin 8:5:1501 NRK1 High Profile  1920x1080p 25 fps 14 [0:0] ipswitch 239.30.66.243 1234 1.095

@ about 8:5:1501 NRK1 High Profile  1440x1080p 25 fps 15 [0:0] ipswitch 239.30.66.243 1235 1.053

8:5:1501 NRK1 High Profils  720x576i 25 fps 15 [0:0] ipswitch 239.30.66.243 1236 1.053

8:5:1501 NRK1 High Profile  860x720p 50 fps 15 [0:0] ipswitch 239.30.66.243 1237 1.071

8:5:1501 NRK1 High Profile  768x432p 12.5 fps 15 [0:0] ipswitch 239.30.66.243 1238 1.041

5:0:4805 Nat Geo Wild HD High Profile  1920x1080p 25 fps 13 [0:0] ipswitch 239.30.66.244 1234 1.095

5:0:4805 Nat Geo Wild HD High Profile 1440x1080p 25 fps 13 [0:0] ipswitch 239.30.66.244 1235 1.041

5:0:4805 Nat Geo Wild HD High Profils  720x576i 25 fps 14 [0:0] ipswitch 239.30.66.244 1236 1.041

5:0:4805 Nat Geo Wild HD High Profile ~ 960x720p 50 fps 15 [0:0] ipswitch 239.30.66.244 1237 1.083

5:0:4805 Nat Geo Wild HD High Profile  768x432p 12.5 fps 14 [0:0] ipswitch 239.30.66.244 1238 1.029

The following parameters are available for Multiscreen status page:

Source Service  Specify the source of service where it is input from.
Profile Specify the name of the profile

Video Specify Video format

Coder Specify the coder slot

Output Specify the output source card where it is streamed
IP Specify the IP address of the service

Port Specify the port number of the service

Total Bitrate Specify the total bitrate used for that service
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When beginning configuration of the Multiscreen modules, the following steps are recommended:
e  Configure Coding Profiles for the desired output resolutions, screens and audio components
e  Configure Output Schemes required for multicast output
e  Configure Encoder / Transcoder services and assign these to a Coding Profile and Output Scheme

9.8.1 Coding Profile
9.8.1.2 Overview

A Coding Profile defines a set of desired video and audio formats that can be allocated to an encoded/transcoded
service for output. It is possible to define as many coding profiles as required. A Coding Profile can be used to
code any number of services on both encoding and transcoding applications.

This page will display the overall configuration of the Coding Profiles:

@@ Hut. Muiccrue
'A,;pear TV Multiscreen Coding Profiles

>l status Name Video Formats Audio Formats Usage

* @ Inputs

> ® outputs
& osom
® Decoders

NRK HO AAC-LC © 128 kbps In

' @ Multiscreen
@ Coding Profiles
@ Output Schemes K SO
& Encoding
& Transcoding
& Setup

A Logos HO 25fps

AAC-LC @ 96 kbps In use by 1 services

AAC-LC @ 160 kbps In use by 7 services ) &L @ )

* & Coders

* & Redundancy

* R Admin S0 25fps AAC-LC @ 128 kbps 1n use by 2 services

© about

AAC-LC © 128 kbps

HN Copy of NAK HO Mcicg el in use by 2 services D s ©

Low bandwidth SO

The following parameters are available for Multiscreen Coding Profiles:

Name Name of the Profile can be specified.
Video Formats List of desired video formats
Audio Formats List of desired Audio formats

Usage By default, the configuration system will auto generate a service line up based
on the audio and video formats configuration

The following operations are available by clicking on the icon associated with the service:
3 Copy the profile

&7 Edit the profile

22/04/2020 255 °Appear TV
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=) Delete the profile. Please note that this will not allow you to delete profiles that
are in use.

In addition, the total allocation status is show on this page:

| | 25.0% of transcoders is allocated

This status will be updated dynamically when services are added or removed.

9.8.1.2 Configuration

In order to create a Coding Profile, navigate to the ‘Coding Profiles’ page and you will be presented with a list of
the current profiles. To add a new profile, click the *Add’ button and you will be provided with the following
dialog:

Add Profile

Profile Name HD High Piririty

[ Add I [ Cancel

Here the following parameters can be configured:

Profile
Name Name of the Profile
Video
=i
Add Profile
Settings Framerate Domain |50 v
GOP Size 32 =]
IDR Frequency 1
IDR-to-IDR time ~ 1.285 &
Aspect Ratio Transparent v
Videos
Enabled Format Bit Rate Profile CABAC RBF &
¥ 1920x1080p@25 ¥ & ME/s  High vy ¥ ] <]
¥ 1280x720p@25 ¥ |5 ME/=  |High v ¥ @
=) 1280x720p@25 ¥ |3 MB/s | [Main v ¥ 7] @
e} 1024x576p@25 ¥ |2 MB/s  |Main ry O (] @
[ I I \ 3 video resources required Add Cancel

009
22/04/2020 256 '/\ppear TV



Framerate Expected input framerate domain.
Domain

GOP size Controls the GOP length.

IDR Frequency  Sets how often | frame should be upgraded to IDR frames.

IDRto IDR Status field presenting the distance in time between IDR frames; calculated on
Time the basis of configured GOP size and IDR frequency.
Aspect Ratio Defines aspect ratio. If input AR differs from the output AR, pillar boxing or

letterboxing will be applied.

In the videos section the required video formats is defined. It is possible to define up to 10 individual video
formats. To add a new video format, click on the % button, and to remove click the @ button. For each required
video format the following parameters are available for configuration:

Enabled Enable or disable each video format individually. This means that enabling or
disabling individual video formats might cause a reconfiguration of all services
which is coded with the current coding profile.

Format Select resolution and frame rate of each video format instance
Bit Rate Configure bit rate for each screen. Valid bit rate range depends on resolution.
Profile Configure H264 Profile (encoding complexity) for the respective screen. The

choices are Main Profile (MP), Constrained Baseline Profile (CBP) and High
Profile (HP). The H264 Level is calculated based on bitrate, resolution and

frame rate.
CABAC Enable or disable CABAC entropy coding.
RBF Enable or disable hierarchical B frames.

Listed at the bottom of this tab the Multiscreen resources required for the defined videos in the profile are
displayed:

0 1024x576p@25 ¥ o2
Resource 3: Mode 2

- 1280x720p@25
- 1024x576p@25

Each Multiscreen module contains 4 video recourses and this overview shows the number of required and by
hovering over each block, which videos are allocated to the resource.

Once services have been allocated to the profile, you will be presented with an overview of total resources used
by this profile

10.0% will be allocated, 10.0% for 1 service using this profile




In order to switch to the resource usage view, clickonthe ® button.

The required audio formats are defined here. The number of audio formats is limited by the number of video
formats defined; it cannot exceed the number of video formats defined in the profile. To add a new audio format,
click on the % button, and to remove click the @ button. For each audio format the following parameters are
available:

Edit Profile
g
Audios Type Bit Rate Sample Rate Container PFI;LS - PI;rSames o
Alignment
AAC-LC v 80 kbps v 48 kHz v ADTS T |wf Auto v .é)
&
75.0% will be allocated, 0.0% for O service using this profile
- Apply Cancel OK
The following parameters are available for Audio section:
Codec The output codec type. MPEG-1, AAC-LC, HE-AACv1 and HE-AACv2 are
supported.
Bitrate The output bitrate. Valid range depends on the selected codec type.
Sample Rate The sample rate of the output. The audio is sample rate converted.
Container AAC container. LATM and ADTS are supported.

PTS and PES Enable or Disable PTS and PES Alignment.
Alignment

Frames per Specify frame per PES from the drop—down list
PES

Support for 6 audio tracks per video block.

The coded video formats and audio formats are transported as services in MPEG-2 Transport streams (See
output section). One SPTS will be created per video format and the individual audio formats needs to be
assigned to a service to be part of the generated output transport streams. The audio formats can be auto-
assigned to the services, or manually assigned by the user.



Service
setup

Automatic Mode: ¥

User Index Video Format Audio Format MS Output T
0 0: 1920x1080p @ 6 Mbps ~ AAC-LC @ 64 kbps s
1 1: 1280%720p @ 5 Mbps v
2 2: 1280x720p @ 4 Mbps s
3 3: 1024x576p @ 2 Mbps ¢
3 video resources required Add H Cancel

Add Profile

Broadcast

The following parameters are available for Service setup section:

Automatic Mode

User Index

Video Format
Audio Format

MS output

Broadcast Output

Enable/Disable Automatic Mode

This parameter controls the UDP port offset of the transport stream containing
the output service.

Displays the Video Format
Specifies the Audio Format peer output

Enables MS output Services. When selected, this video/audio will have an SPTS
created automatically on the output

When enabled, this allows the specific video/audio to be selected and routed to
an output module as a standard output service.

Coding a service with a particular coding profile will generate multiple video and audio components, carrying the
same content, but in different formats. The configuration system will automatically generate the necessary
output MPEG TS to be able to transport all the generated components. Currently only SPTSs will be supported,
where the system generates one SPTS per video component.

The settings for these generated transport streams are defined in re-usable output profiles (currently names

output schemes).
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-
Appear TV Output Schemes
i.i Status _
& 1 q Appear TV @
) Inputs
& outputs =
& Multiscreen Name Appear TV
& Coding Profiles RTP i
& Output Schemes TTL 7
&¢ Transcoding Packets Per Frame 7
@t Setup TOS 0
& Coders EER

& Redundancy Qutput Redundancy One v
2 Admin Component Mapping
@ About Component Type Language Pid Remove

L

SPTS Default =]

Name SPTS Default

| Add Apply

The following parameters are available for Output Schemes section:

Name Specifies the Name of Output Profile
RTP Enables RTP for the output stream
TTL Specifies Time to Live
Packets Per Specifies Packets Per Frame
Frame
TOS Species Type of Services
CBR Enables CBR for the output stream
Output Below options can be selected for Output Redundancy from drop down list
Redund
edundancy . OFF
e One
e  Majority
o All
Component Here it is possible to define component mapping rules for the generated output
Mapping PIDs. It is possible to create as many rules as required.

Navigating to the ‘Encoding’ page under the ‘Multiscreen’ tree will present you with an overview of the encoder
modules and services as well as the total current allocation of the resources:
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Multiscreen Encoding

INPUT CODING

. Expected  Expected . 5
Enabled Port Service Name £ et Status  Profile Actions
“ 134 |Tv2 HD |25fps v [1920x1080 ¥ show  |HD 25fps v & @ e
o’ 13C |svT1HD |2sfps v |1920x1080 ¥ show  |HD 2sfps v 4 @ mmm
Add Service On Slot 13 ¥ [ 100.0% are allocated

Here you see an overview of the resources allocated per module and the option to edit and remove the
parameters per channel.

As Encoder Multiscreen is locked to a physical input port, it is only possible to allocate a service to one module in
which the SDI is connected. In order to configure a port, click on the *Add Service on Slot XX’ button that
corresponds to where the SDI signal is connected. You will then be presented with the following dialog:

Edit MS Encoder Service

Encoder Service Name | Appear HD
Input FPS |25 v

Video Format | 1920x1080 v

DPI Extraction o
Encoder Source Language Type
Audio ——

|Embedded Channel 142 v | nar |Normal v @
100.0% will be allocated, 50.0% for this service
( e e [ apoly || cancel |[ ok |

The following parameters are available for Edit MS Encoder Service -Input section:

Encoder Input

Name Specifies the Service Name.
FPS Specify Frame Rate form the drop down list

Video Format Specify the Video Format from the drop down list

Encoder Audio

Source Specify the Audio Source from the list

Language Specify the Audio Language
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Specify the Audio Type from the drop down list

Type
(Normal / Clean Effects / Hearing Impared / VI Commentary)

The following parameters are available for Edit MS Encoder Service —Coding section:

Edit MS Encoder Service

Coding Profile HD 25fps v
Video Formats
1280x720p @ & Mbps 1280x720p @ 4 Mbps 960x540p @ 1.8 Mbps
640x360p @ 0.8 Mbps 480x270p @ 0.3 Mbps

Audio Formats
AAC-LC @ 160 kbps

WSS Blanking (]

Timecode Mode Auto v

100.0% will be allocated, 50.0% for this service
[ /] Apply I [ Cancel I I 0K

Profile Select from the drop down list of profiles available.
Video Formats  List of Video format defined by the profile

Audio Formats  List of Audio format defined bythe profile

9.8.4 Transcoding

Navigating to the ‘Transcoding’ page under the ‘Multiscreen’ tree will present you with an overview of the
transcoded services as well as the total current allocation of the resources:

*®@ Ref. Hultiscreen

Appear TV || Multiscreen Transcoding
mpuT coome
* g status
Enable Service Status Profile Actions
" Inputs -
@ mp @ 0:0:1033 NRK1 v i NRK HD v - -
* ® outputs -
4 0:18:102 NRK2 v show NRK HD v -]
B osom
4 0:19:103 NRK S .Y h NRK HD M |
® Decoders o uper/ shan s 9
v @ multscreen ] 0:3:7866 NRK TegnsprE.v show NRK 5D i P -_—
@ Coding Profiles 4 0:6:7210 BBC Earth HD v show HD 25fps v - [ ]
@ Output Schemes ] 0:7:7176 BBC BRIT HD ¥ show HD 25fps . -
& Encoding @ 011311140 Viasat Film P.v show 5D 25fps v ) -
Transcoding .
& @ 0:5:1084 FOX HD (N) 7 show HD 25fps v ) -
@ Setup
@ 0:10:1095 Nat G HD v it HD 25fps v ) pr—
A Logos
@ 0:11:7238 Nat Geo Wild.7 show HD 25fps v ) -
- Coders
L4 @ 0:12:149 TV 2 Nyhetsk..¥ it D 25fps v - pr—
> & Redundancy
. . I} 0:16:1600 Viasat Film P_v show MN Copy of NRK HD ¥ ra-) -
* A Admin
© oot @ 0:14:1 Dolby Labs Test v it N Copy of NRK HD - pr—
Add, [ 96.4% of transcodars are llocatad < | >>>
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Clicking on the 'Add' button opens a configuration wizard for setting up Transcoding of a new service. The first
step is to select the service required from a list of all valid input services:

Input
Sources

96.4% are allocated

Add MS Transcoded Services

Select Inputs Set Coding Parameters

UTIoTIoU0 VIidsdo T FTETTeETE oy

15:51:1140 Viasat Film Premiere, 950X540p/25, 1.8Mbps, MP@3.1
15:52:1140 Viasat Film Premiere, 640X360p/25, 0.8Mbps, MP@3.0
0:13:1140 Viasat Film Premiere

0:8:7005 Mordic TCM

0:3:7866 NRK Tegnsprak

15:53:1140 Viasat Film Premiere, 480X270p/25, 0.3Mbps, CEP@2.1
0:2:1041 NRK Super/NRK3

0:0:103% NRK1

0:9:1094 FOX HD (M)

0:4:1370 TV2 HD

0:6:7210 BBC Earth HD

0:7:7176 BBC BRIT HD

0:19:103 NRK Super / NRK3

0:10:1095 Nat Geo HD (N)

|| cancel || mext

Select any of the services from the Input source and Press Next button.

The second step is to select which coding profile to use for coding.

Select Inputs

Coding

Audio
Selection

Subtitle
Burn-In

Add MS Transcoded Services

Profile HD 25fps r

Video Formats

1280x720p @ 6 Mbps 1280x720p @ 4 Mbps 960x540p @ 1.8 Mbps

£40x360p @ 0.8 Mbps 480x270p @ 0.3 Mbps

Audio Formats
AAC-LC @ 160 kbps

WSS Blanking (]

Set Coding Parameters

Timecode Mode Auto v
Audio 1 - Selection Rules Allow AC-3/E-AC-3 (Licenses: 84, Configured: 15) [ | @

New Audio

[0 Activate to enable subtitle burn-in

The following parameters are available for the Coding Parameters:

Coding

Profile
Video Formats
Audio Formats

WSS Blanking

Audio Selection

Select from the drop down list of profiles available.
List of Video format already defined by this profile

List of Audio format already defined by this profile

Enable WSS (line 17) blanking on the transcoded service

22/04/2020
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By default there is an ‘Audio 1’ that is created and this will pass through the first audio component. It is possible to
expand this and specify filtering rules.

Pressing ‘New Audio’ will allow you to create more audios.

Priority Specify the audio Priority

Source Type Specify the source from the drop down list
Source Language Specify audio language

Source PID Specify the Audio Source PID

If the checkbox is enabled, you can define one or more languages of subtitles to parse and a priority in which they
can be assigned to the transcoder.

Language (1) Specify the Language for subtitle burn-in
Language 2 Specify the Language2 for subtitle burn-in

Priority Set the priority of which subtitle type should be used:
DVB /EBU / DVB Hearing Impaired / EBU Hearing Impaired

The ‘Setup’ page is available to configure the redundancy settings for the Multiscreen module allocation.

Multiscreen Allocation Setup

Reallocate resources on HW
failure &

Cards reserved for
redundancy &/

Apply
The following parameters are available for Multiscreen Allocation Setup page:
Reallocation Enable check box option for reallocation resource HW failure. The list of
resource HW available alarm triggers is displayed on the Redundancy->Triggers page

failure
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Card reserved Allocate a number of modules to be reserved for redundancy switching. These
forredundancy = modules will be removed from the allocation pool and no services assigned.

9.8.6 Creating Multiscreen Output Services

To create output multiscreen services, navigate to the ‘Outputs’ page of the required output module. On the left
hand ‘Inputs’ panel, find the *Multiscreen Coded Services’ top-level option and this will expand to display first the
‘Coding Profiles’ in use, then each service using this profile.

* l status Inputs Output(0:B) Add MPTS...
> &) Inputs I =] i
" & outputs ] 0:0:1039 NRK1 > P ® Ms Service: [0:0:1039] NRK1 (HD 50fps) - 239.15.150.100:10000
& 1p(0:8) " &) Multiscreen Coded Services > P @ Ms Service: [4:A] A (HD 50fps) - 239.15.150.150:10000
@ pst Y &) Pprofile: HD 50fps
B osom > &) Service: [0:0:1039] NRK1 0
@ Decoders > @) service: [4:A] A 1

" @ Multiscreen
> & Coders
* & Redundancy
» % Admin

@ About

To create a unified output of each service, you can drag-drop the top-level service to the right-hand Output
panel. This will bring up a dialog box which allows you to set the Output Profile and IP Address/Port.

Add Multiscreen Outputs

Service Output Profile Default Output Pr ¥

Layout Source Address @l
Service Name 1P Address UDP Port
[0:0:1039] NRK1 239.15.150.6 1234

Cancel Add

Once this is added, the multicast will be activated and shown on the Output panel.

00 g
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The Web GUI allows for configuration of both the overall module (number of carriers to be output by the module,
power level, deviation pilot tone, etc.) as well as specific service configuration (selection of services, frequency,
RDS, etc.).

For quick installations, the default module configuration can be used, allowing the operator to skip straight to
service configuration.

A ®e
Appear TV Radio
lﬁ Status Slot Output Input Source Freq[MHz] Enable Audio gain Testtone AC/s Edit
® Inputs 15 A Al Jazeera English  [1:7:2912] W §7.700 0.0 off 0.0 edit
@ outputs 15 B Animal Planet [1:12:407] v 83.700 0.0 off 0.0 edit
® DVE-C(13) 15 C BBC Entertainment [1:22:1103] v 89.700 0.0 off 0.4 edit
& corpM(14) 15 D BBC Knowledge [1:25:233] ¥ 90.700 0.0 off 0.0 edit
s ps1 15 E BBC Lifestyle [1:13:2501] ¥ 91700 0.0 off 0.0 edit
(&) Conditional Access 5 F BEC Warld News [1:16:1001] v sz700 0.0 off 0.0 edit
.
(C
& Dzeglre 15 G Boomerang [1:20:2407] v 95,700 0.0 off 0.0 edit
& FM Radio :
15 H CNN International [1:8:202] ¥ 94700 0.0 off 0.0 edit

i.i Card Setup
& Redundancy
#& Admin
(35 Import/Export
17 License

b Ahout

To configure global module parameters, from the Navigation Pane select FM Radio - Card Setup. Click Edit
for the module you would like to configure. The FM radio settings page below will be displayed:

ot g
- . N
FM radio settings for slot 15
Appear TV 9
Global settings
h Status Nurmnber of carriers: g b
— Qutput power level per carrier: |110.0  dBuv »
) Inputs
P Deviation pilot tone {kHz): 7.5 -
5 Outputs MPX
[C) DWB-C(13) Test signal source: & w
(Y COFDM(14) Total output level (dB): 0.0

i psr
&) Conditional Access
@ Decoders
@ FM Radio
u.i Card Setup
& Redundancy
#o admin
3 Import/Expart
13 License

& About

The FM Radio settings interface displays the following values under the Global settings section:



Number of carriers Choose either: 1, 2, 4, or 8 carriers.

Output power level per Default value is 107.0 dBuV and the accepted range is between g5 —
carrier 111dBuV. This value, however, can be expressed in dBuV, dBmV, or dBm.
Deviation pilot tone (kHz) Represents the amplitude of stereo pilot signal. Its range is between 1.0

kHz to 12.0 kHz with a default value of 7.5 kHz.

Under the MPX section, the following parameters are available:

Test signal source The port number of the test signal source; default is A.

Total output level (dB) Valid adjustment is from 6.0 dB to -6.0 dB, with a default value of 0.0 dB.

To ensure that the total power level is appropriate, any changes in the number of carriers
need to be followed by a power level reset.

The number of services is determined in the global parameters setup. If the module is not
configured, only eight services along with default frequencies will be listed.

To configure services on the FM radio module, select FM Radio from the Navigation Pane. A list of all FM radio
modules in the chassis is shown, by slot number, together with a list of services with configurable fields for each
service on the module.

The following variables are displayed:

Slot The slot in which the module is installed

Output The port on which the service is output

Input Source Select a service of your choice via the drop down box

Freq [MHz] Output frequency of the service

Enable Enable RF up-conversion of a chosen service from a particular port on a module in a

particular slot.

Relative audio output level in dB; audio output level can be adjusted by clicking

Audio gain Edit.
Test tone This field indicates if a test tone has been enabled on a particular service or not.
AC/s Audio Clipping/second. This function reports audio clipping and is updated every 10

seconds. Clipping of audio can be reduced by configuring the audio level
adjustment (can be found by clicking on Edit).

To configure each service, select the service name from the drop down box. Ensure the RF Enable check box is
unchecked.



To configure individual outputs, click Edit. The resulting user interface is displayed in the figure below.
Depending on the choice of RDS mode, the page will display different options.

FM Radio (1:A)

Radio Deviation Histogram
RF Enable v
Current Service MRK P2 [0:19:1504]
Backup Source None lz‘
Switching Mode Off lz‘
RF Frequency 87.70 MHz
Audio level adjustment 0.00 (default) lz‘ dB
Audio clipping per second 0.0
Descrambler Off lz‘
Language Any lz‘

RDS
RDS Mode Off [=]

<7 SKHz

w/ Reset Deviation

Under Radio, the following parameters are available:

RF Enable Enable or disable RF modulation
Current Service Displays the selected service; not configurable in this screen
Backup Source Choose a backup source from the drop down box
Switching Mode Choose one of the following:

o Off

e Once

e Floating

e Reverting

RF Frequency (MHz)  The output frequency of the particular service

Audio level The output audio level can be adjusted to achieve the desired deviation.
adjustment (dB) Adjustments between 12 and -12 dB can be made in 0.5 dB steps.

Audio clipping per This is a read-only parameter giving an indication of digital clippings per second;
second ideally its value should be o if the audio level is adjusted correctly.

Descrambler The descrambler that may be used to descramble the input device before it is sent

to the radio card for decoding.

Language Select a language from the drop down box

Refer to the Input Redundancy section (12.1) for more information on the Backup source and Switching Mode
parameters.



For RDS Mode, the following parameters are available:

RDS Mode Radio Data System mode. Choose one of the following:
o Off
e Manual
e Auxiliary
e Ancillary

To aid audio level adjustment, a deviation histogram is provided on the right. To view this diagram a browser or
browser add-on that supports SVG (Scalable Vector Graphics) is required. Firefox version 2.0 and above supports
this natively while Microsoft® Internet Explorer® versions 6 and 7 require a third-party add-on.

A few options not commonly used are available by clicking the Advanced button, next to Apply.

FM Radio advanced settings

ROS Signal deviation 2.5 kHz

Preemphasis (us) =] w

Test signal off w
Apply Close

The following parameters are available in this dialog:

RDS Signal deviation Signal deviation (kHz) — the default value is 2.5 kHz, valid input range is 0.1—9
kHz on 0.1 kHz steps.

Preemphasis (ps) Default is 5o ps; otherwise off.
Test signal Possible values are Off, 1 kHz L, 1 kHz R, 1 kHz L+R, Sweep L, Sweep R, or
Sweep L+R.

The FM Radio module supports a subset of RDS data transmission as specified in EN 50067. The subset
supported currently consists of the following RDS data signaling elements:

e PS
e PTY
e RT
e PIN
e MS

e "“Clock-Time and Date”
e “Slow labeling codes”

RDS transmission is enabled when the appropriate input data source is selected from the RDS Mode drop down
box. The default value is no RDS transmission (Off). Three different sources of data are supported: Manual,
Auxiliary UECP and Ancillary UECP.

Manual enables the operator enter PTY, PS, and RT data.



Ancillary requires that UECP information has been inserted in-band into the MPEG stream according to the
CENELEC European Standard EN 50067°.

Auxiliary requires that EUCP data be inserted in a separate PID in a proprietary format. For more information on
supported formats, contact the Appear TV sales team.

We currently have two operational modes for UECP addressing, manual and automatic. In automatic mode it is
assumed that the incoming stream only contains information about one service/dataset at a time. The automatic
mode will follow the PSN/DSN of the last received command/data packets and use these for building the
outgoing RDS. If the incoming UECP stream contains information for multiple services/datasets manual
addressing must be used to select the appropriate information. It is allowed to enter only the relevant
information, e.g. only PSN is required in the case of multiple services and only one dataset. Leaving a PSN/DSN
field blank causes automatic behavior for this field.

In ancillary mode it is usually only information related to the service present, while in auxiliary mode (separate
PID) it may be data for several services in the UECP stream.

RDS
RDS Mode Manual L
PTY Mews w Optional
Ps Qptional
RT Qptional

Programme Identification code override ]

The following parameters are available:

PTY Manual Program Type — offers all 31 program types predefined in the RDS specification.

PS Program Service — holds the eight character static display of the station name; this
information is displayed by receivers and can be cached by receivers as part of stored
presets.

RT Radio Text —the field holds up to 64 characters.

When the in-band signaling is missing information, the values entered in "RDS Mode: Manual” are used
instead. To configure this, first change the "RDS Mode"” to “Manual” and enter the defaults. The "RDS
Mode"” can then be changed back to “Ancillary” or “Auxiliary”. If for example the “PS” field is missing in the
UECP signaling the default value will be transmitted. Missing is defined here as never received; this means
that if the field is received once in the UECP then this value will continue to be used.

The configuration alternatives for ancillary and auxiliary RDS differ in that a data PID may need to be specified for
the auxiliary stream. When the auxiliary option is enabled, an extra parameter — Data PID — s visible on the
configuration page. If a data PID is not specified, the device will attempt to select the PID automatically.

6 Specification of the radio data system (RDS) for VHF/FM sound broadcasting in the frequency range from 87.5 to
108.0 MHz



RDS
RDS Mode Auxiliary v

Data Pid
Prograrmme Identification code override ]

advanced UECP Site/Encoder Addressing [ ]

The Advanced UECP Site/Encoder Addressing choice enables access to UECP data filtering settings. If the
auxiliary/ancillary data only contains information about one service, these settings are not required. If there is
more than one radio service signaled in the UECP data, the following optional filtering elements can be specified
to obtain the correct RDS information.

RDS
RDS Maode Auxiliary v

Crata Pid
Frogramme Identification code override ]

Advanced UECP Site/Encoder Addressing

PSM Cptional
DsM Cptional
Encoder Id Cptional
Site Id =) Cptional
. o
PSN Programme Set Number — manually select which programme set should be decoded
from the UECP stream.
DSN Data Set Number —manually select which programme set should be decoded from the
UECP stream.
Encoderld Select the RDS encoder’s ID — only one encoder ID can be entered.
SiteId Select which site ID this RDS encoder belongs to — the operator can select multiple site
IDs.

Adequate information to uniquely identify a single set of service information is required. If insufficient filtering
information is specified, the transmitted RDS data will contain all unfiltered information. This scenario can cause
undefined behavior on a receiver.

As a precaution, we recommend that RDS data transmission be verified by a test receiver, if complete filter

specification is unavailable.

Selecting the "Loop PS" allows the user to enter a second PS and a “Loop delay” in seconds. The “Loop
delay” defines how often outgoing PS toggles between the PS and PS2 field.
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FM Radio (1:A)

Radio Deviation Histogram
RF Enable
Current Service Mot Present [0:1000:1503]
Backup Source None IZ|
Switching Mode off Iz‘
RF Frequency 57.70 MHz
Audio level adjustment 0.00 (default) [=] dB
Audio clipping per second 0.0
Language Any E
RDS
RDS Mode Manual =
FTY undefined Iz‘
PS5
Sterec Mode Stereo Iz‘
Loop PS
PS5 2
Loop delay 15 & f b {
RT <7 5KHz *75KHz

Programme Identification code override [ - HESHHLEIEIIIOL

10.1.3.4 Stereo override
The stereo override feature allows the user to bypass the in-band signaling. The user can choose between
“Mono”, “Stereo” or “As signaled”.

FM Radio (1:A)

Radio
RF Enable
Current Service Mot Present [0:1000:1503]
Backup Source None El
Switching Mode Off El
RF Freguency 27.70 MHz
Audio level adjustment 0.00 {default) El dB
Audio clipping per second 7.7
Language Ay El
RDS
RDS Mode Auxiliary [l
PTY undefined = @
P= -@I
Stereo Mode | Steren [=]
Data Fid As signalled

Programme Identification c

Advanced UECP Site/Encod

10.2 DAB Output Configuration

The Appear TV DAB/DAB+ modulator is a professional broadcast solution for providing digital radio services in
cable networks. It is a high-density modulator capable of DAB/DAB+ transmissions in Band Ill, from 174 MHz to
260 MHz.
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Please note that the DAB modulator does not include a DAB multiplexer, so the DAB
multiplexes (also known as DAB ensembles) must be generated outside the Appear TV
chassis.

The DAB user interface is organized under the "Data" top-level node. The configuration is split into three parts.
One page where the user defines the data/EDI sources and two "output" configuration pages: DAB modulation
and transparently mapped data outputs.

Status

Inputs

) & B

@

Outputs

.i}j

Data

(& Data Sources
(8 DAB Modulation
(& Data Output

The source page is where the EDI/UDP/IP input stream is configured:

Data Sources

Input Port
[Slot 0] Data Port A x|

[Slot 0] Data Port A x|

] UDF Port Source Filtering Label Actions
239250.1.1 1234 (] =)

1234 m] e

Port The physical IP port (module) where this EDI stream is present in the
network. All supported IP ports are shown in the dropdown list. If any
VLANS are configured for this port, a separate dropdown box will be used
to select the VLAN used.

IP The destination IP address of the unicast or multicast carrying the EDI
stream.

UDP port The destination UDP port of the unicast or multicast carrying the EDI
stream.

Source IP filtering Set the IGMPv3 source-specific multicast (SSM) address. If unchecked, any
multicast source will be allowed

Label Internal display name of the source. Use the label field as a

convenient way of keeping track of the different DAB multiplex
names.

To configure DAB module parameters, from the Navigation Pane select the DAB Modulation menu in the
Navigation Pane. The settings page below will be displayed:



DAB Modulation

lot carrier Data Input Frequency RF Level CW Carrier Enable

S|

2 -3

A 1 off v 222.23 3 view
A 2 off v 223.936 23] view
A 3 off v 225.648 -3 view
A 4 off v 227.36 -3 view
B 5 off v 229.072 -3 view
B 6 off v 230.784 23] view
B 7 off v 232.496 3 view
B 8 off v 234.208 23] view

The DAB settings interface displays the following values under the Module and Input section:

Slot Specifies the slot of the DAB modulator

Port For every modulator there will be four RF channels, where each channel
represents one DAB multiplex

Data Input The physical IP port (module) where this EDI stream is present in the
network. All supported IP ports are shown in the dropdown list. If any
VLANS are configured for this port, a separate dropdown box will be used

to select the VLAN used.
Frequency Rf Level CW Carrier Enable
-3.000000 dBm
222,224 Hz -3.000000
223.936 Hz -3.000000
225.648 Hz -3.000000
227.360 Hz -3.000000

The DAB settings interface displays the following values under the Output section:

Frequency The RF frequency for the DAB multiplex in the range 174MHz to 260-64
MHz (band IIl). The four RF channels within a modulator must be set within
a 40MHz block. The minimum spacing between DAB channels is

1.536MHz
RF level RF level in the range -12dBm to +2dBm
CW Carrier When enabled, the output will be an unmodulated continuous wave. The

channel must be enabled for this feature to work

Enable Enable the RF output of the channel

The status pane provides a view button that will show a popup window with additional status.



DAB Status Slot:4 Output:1
Modulator Status

Input Bitrate 457.232 Kbps
Dropped UDP Packets 3
Input Type ED1I
FEC On Input Mo
EDI Address On Input Yes
Sequence Errors 2
Frame Counter 41
Error Counter o
MNumber Of Subchannels 4
Transmission Mode Mode I
Locked Yes
FPM 0.00
Active Port Port A

| Close

The DAB settings interface displays the following values under the status view section:

Input Bitrate

Dropped UDP packets

Input Type

FEC on Input

EDI Address on Input
Sequence Errors

Frame Counter

Error Counter

Number of Sub channels
Transmission Mode
Locked

PPM

Active port

Current bitrate of the DAB input stream.

Total number of UDP packets dropped by the EDI input parser due to
errors

Will show the input format (typically EDI)

Set to Yes if the input EDI stream includes FEC, No otherwise.

Note: IP FEC input streams are not supported
EDI stream contains valid address fields
Total number of EDI sequence errors

Number of DAB logical frames received last second. Should be 41-42 (one
logical frame every 24ms)

Total number of DAB logical frames dropped due to errors.
Number of DAB sub channels (services) in the DAB multiplex (0-64)
DAB transmission mode

The lock status of the DAB input stream

This will show the current frequency offset in parts per million (PPM) of the
EDI source.

For Seamless (A+B) input ports, this will show which port is currently active

The Data Output is used for mapping a non-MPEG TS (ie DAB) stream from an input port to an output port. The
pane is where the parameters of the outgoing, transparently mapped data streams are configured together with

the redundancy mode



Data Output Streams

Data Input OutputPort 1P

2925011 0M 7| [FEAT]  [B9ALiTel

230.250.11(0:A) 7| [IPRAIT]  [239.11176.2

Output Port

TOS

Source Port

Source Address
Output Redundancy

Enable

b Tos Source Port Source Address Output Redundancy Enable

7 o 0 =] oit ¥ e

7 0 0 (] off v O e

The physical IP port (module) where the EDI/data stream will leave the
unit. All supported IP ports are shown in the dropdown list

The destination IP address of the unicast or multicast carrying the EDI
stream.

The destination UDP port of the unicast or multicast carrying the EDI
stream.

Set the IP header Time to Live value

Set the IP header Type of Service value
Override UDP header source port
Override IP header source address
Activate or deactivate output redundancy

Enable the stream on the output module
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11 Digital Processing Modules

11.1 Audio Leveling Module

The Audio Leveling card is able to adjust the audio level for up to 250 audio PIDs. The leveling process operates
purely in the digital domain which means there is no signal degradation associated with this process.

The concept with the Audio Leveling card is to be able to adjust all the outputs to the same audio level so that
zapping between channels will be more comfortable.

[H4
CHi
[HS
CH3
CHl  CHZ CH3 CH4 CHS CHE
[H2

Equalising audio levels

Figure 11.1 - Audio Leveling Effect

The audio leveling card is intended to be used with all available outputs.

The audio leveling parameters are configured as part of the service output setup.

Service Properties

m Scrambling | Transport | Port Settings Processing EMM

Audio Processor audiolevel [12)

Leveling
Miio1 audio(nor)  F———t—| 2dB W

Figure 11.2 — Setting up Audio Leveling

The following parameters are available:

Processor Select the audio leveling card to route the input stream through — the unit
supports multiple cards per chassis.

Check box Enable the audio leveling algorithm

Slider/Dropdown box Adjustment level —the range is +/- 30dB, in steps of 2dB

11.2 Electronic Program Guide (EPG)

The Electronic Program Guide (EPG) module is responsible for collecting event information from all incoming
transport streams, usually via PID 18, and regenerating this information for EPG-enabled outgoing networks.

009
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‘Appear TV EPG

h Status Slot Type Output Schedules Input Rate [Mbps]
Qj Inputs 9 epg 7 9.096
'C? Qutputs

(5 Conditional Access

& Dpecoders

& Redundancy

8 epG

f& Status
5 source
5 setup
o Admin
(3 Import/Export
|7 License
i:j About

Figure -11.3 - EPG Node
The EPG node has three sub-nodes:

e  Status—the Status node displays the EPG status for all outgoing transport streams aggregated according
to each network.

e  Source —the Source node displays

e Setup — Configure matching criteria for incoming EIT tables, manually defining EIT PIDs, EPG
synchronisation and other miscellaneous parameters

The EPG Status node (Figure 11.4) displays all outgoing transport streams carrying EPG data. The data is
aggregated according to each network service configuration.

oty

.
Appear TV Net 1 TS 1: 269.33kb schedule at 0.929Mbps every 2,265
i status Service & EIT Source Current Program P/F Sch validity
9 Inputs Al Jazeera English 2:9 [70:49:2912] News Special . . 5 days 3:37
® Qutputs CNN International 2:12 [8770:220:202] M*A*S*H . . 7 days 11:37
(&) Conditional Access Disney Junior 2:9 [70:60:1544] Dijungelhjul . . 5 days 3:27
® Decoders NRKL 10:B [11:42:1501] Viten om . . 3 days 17:07
& Redundancy NRK2 10:B [11:42:1502] Distriktsnyheter Nordnytt . . 4 days 23:12
= NRK3 / NRK Super 10:B [11:42:3510] Edagar og Ellen . . 3 days 14:37
'_'E Status TV 2 (N) 10:B [11:42:1508] Sara & Selma (R) . . 3 days 14:47
ﬁ Source
3 Setup
Net 2 TS 1: 51.77kb schedule at 0.689Mbps every 0.59s TS 2: 51.77kb schedule at 0.467Mbps every 0.87s
75 Admin
[ Import/Export Service & EIT Source Current Program P/F Sch validity
17 License NRKL 10:B [11:42:1501] Viten om . . 3 days 17:07
© about NRKZ 10:B [11:42:1502] Distriktsnyheter Nordnytt . . 4 days 23:12
NRK3 / NRK Super 10:B [11:42:3510] Edgar og Ellen . . 3 days 14:37
TV 2 (N) 10:B [11:42:1508] Sara & Selma (R) . . 3 days 14:47

Figure 11.4 - EPG Status Node

The following information is displayed per output Network:

kb Size of the EPG carousel to be played out in kb

Mbps Outgoing bitrate, as defined during output configuration



Rotation time

Service

EIT Source
Current program
P/F

Sch

Validity

The time required for the EPG playout to complete one cycle.

If the priority of the first 12 hours is activated, then the cycle time of these 12 hour
events will be reported.

Service name will be displayed for EPG.

Event Information Table source.

Service name of current program being displayed.
Present/ Following status.

Schedule status.

Secify the Validity of the scheduled service.

To set up EPG for your output transport stream, select EPG - Setup.

oty

‘Appear TV

lﬂ Status
&) Inputs
® Outputs
&) Conditional Access
& Decoders
& Redundancy
% Ers
T status
T source
T setup

#5 Admin
(%) Impart/Expart
|7 License

v About

Aut

omatic EIT Source Selection

Matching Criteria Met 1D, TS 1D, S1% Multiple Match Action | Stop v

Double Input Buffer

Input Data Completion 304

Timeout

Inter Table Update 50
Timeout

EPG Sync Peer Units

1P Ad

W

dress

Manual EIT Source PID

Slot

@«

Port PID

Apply Changes

Figure 11.5 - EPG Setup

The following parameters are available for configuration:

Automatic EIT Source Selection

Matching Criteria

Multiple Match Action

Used to determine which component(s) of the triplet (NET ID, TS ID, and SID)
will be used to match EPG information with its service.

Lists the course of action that should be chosen if there is more than one
service available for the matching criteria.



The fewer parameters you match on, the higher the chance is to get multiple matches

Double Input Buffer

Double input buffering allows for a more intelligent EPG update algorithm. In addition, it also enables the system
to flag warnings if the input is corrupt.

The following parameters are available:

Input Data Completion If the EPG for a particular service is not complete within this timeout, then
Timeout the system will play the already received data.

The default value is 60 seconds.

Inter Table Update Timeout = The EPG data is transmitted in different tables, according to the time which
the data describes. For example: EPG for day one is transmitted in a
different table_id compared to EPG for day six. This parameter specifies the

duration the system should wait between table_ids before it starts to
regenerate the content.

If the parameter’s value is low, it is likely that the system will regenerate
several times during the transfer of EPG covering many days.

The default value is 300 seconds.

EPG Sync Peer Units

In a system with many units, e.g. in a QAM network, there may be a few units belonging to the same
network. In this system, the outgoing EPG should signal all the services.

To synchronize your units, go to EPG > Setup and list the IP address for each remote EPG module (not IP
address for the MMI) under EPG Sync Peer Units.

EPG Sync Peer Units

IP Address
10.10.40.21 =]

a°

Figure 11.6 - EPG Sync Peer Units

The EPG module’s IP address can be configured under the Admin node.

Currently the system only supports synchronization of up to five remote EPG modules.




Manvual EIT Source PID

By default, all PID 18 information is automatically sent to the EPG processing card. If EPG information for certain
inputs is not on PID 18, it is possible to manually set the PID value using the Manual EIT Source PID box.

Manual EIT Source PID

Slot Port PID
ipin (1) v 2 v 20 @

Apply Changes ‘

Figure 11.7 - Manually adding an EIT Source PID

. Design of the EPG behavior is based on the ETSI EN 300 458 V1.9.1 (2009-03) standard along
l | withETSITR 1201 211 V1.9.1 (2009-06) guideline.

11.3 Adding EPG information to a Transport Stream

Edit Settings

o s o 1 R

EPG #| Playout Rate 0.100 Mbps
Generation -
Playout Limit 0 days |« Play all
Mext 12 hours 1x (normal) T @

Priority
Actual Schedule
Only

l Apply H Cancel H Ok

Figure 11.8 - Setting up EPG within the Outputs Node

Typically, schedule information is carried only on one transport stream per network. To enable EPG
regeneration, select the outgoing transport stream on which EPG information will be broadcast using the
following steps:

Select Outputs from the Navigation Pane

Select the particular output module

Double click on the output transport stream of your choice
Select the EPG tab

Check the Add EPG checkbox

Finally, set the parameters accordingly

o~ W N R

The output transport stream will contain schedule information for all channels within the same network,
grouped according to outgoing Network ID.

EPG can be enabled on more than one transport stream within a network — all these streams will then
carry full schedule information, if they are available from the source.




The EIT schedule will be merged with the EIT Present/Following and Actual/Other.

There are three parameters that can be modified when configuring your schedule information:

Playout Rate The amount of bandwidth you want to allocate for schedule and present/following
information (the higher the playout rate, the shorter the rotation time).

Playout Limit The amount of schedule information being sent out.
Priority The number of times schedule information for the next 12 hours is repeated in your
carousel.

Actual Schedule ~ When enabled, the EIT-Schedule Actual table will only be sent on this output. The
Only EIT Schedule Other will be disabled.

Assuming 1 rotation = r, the figures below illustrate these three parameters and how they can influence
the output of schedule information.

A 4

1 Rotation

PS

First 12 hours of EPG data

Slow Playout Rate = X

Data being transmitted in 1

1 Rotation rotation

PS
A 4

Fast Playout Rate = 2 X

Figure 11.9 - Setting a Playout Rate

Figure 11.9 above illustrates the amount of schedule information sent in one rotation if the Playout Rate
is modified.

® Inthe first box, suppose the Playout Rate is X.

® Inthe second box, we double the Playout Rate, effectively increasing it to 2 X. Consequently the size
of one rotation will be halved, making it equivalent to %2 r.



When choosing a suitable Playout Rate, be aware that this also includes
present/following — Actual and Other.

If the Playout Rate is too low, present/following actual will be given priority over
present/following other; schedule will be inserted iffwhere there is room.

-~

1 Rotation

v

Playout Limit = L

1 Rotation

v

Playout Limit = %2 L

Figure 11.10- Setting a Playout Limit

Figure 11.10 illustrates the amount of schedule information sent in one rotation if the Playout Limit is
modified.

e Inthefirst box, suppose the Playout Limit is L.

e Inthe second box, we reduce the Playout Limit to % L. This reduces the amount of schedule
information being output. Consequently the size of one rotation will be halved as well, making it
equivalentto%ar.

1 Rotation

L 4

4x

Figure 11.11 - Setting a Priority
To improve the time it takes for schedule information to load, you can assign a Priority value for the next

12 hours of data. Suppose you choose 4x, then the 12 hours of data will be repeated four times in one
rotation. Consequently, this will increase the size of your rotation.

Once the output transport stream is setup, the information will be displayed in the EPG node.
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Figure 11.12 - EPG Node

If multiple services are available for the matching criteria, a drop down box is displayed under EIT Source; pick the
best course of actionThe user must configure the EIT Source for the outgoing service being configured. The
following options will be presented in the corresponding drop-down menu:

AutoAuto Corresponds to the value chosen in the EPG Setup node, under Matching Criteria. If
multiple sources match, it will select one according to the Multiple Match Action
setting..

Stop Ensures that no schedule information is transmitted from this service. If no drop down
box is displayed, it means that there is only one source available based on the matching
criteria.
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XML

Manval

Matches

Specify an XMLTV tag name for schedule information. This relies on EPG XMLTV
import which is covered in the AppearTV EPG XMLTV Interface document.

By default, if no tag is specified, this will be <NetID>.<TSID>.<ServicelD> corresponding
to the output service, The EPG schedule will not be taken from an EIT table from an
input source but from an external XMLTV file that will be transferred to the EPG
module. Please refer to the “AppearTV EPG XMLTYV Interface” document for more
details.

Manually specify an incoming source (Slot, Port, NetworkID, TSID, ServicelD) of EIT
information

If more than one input source match the outgoing service, according to the Matching
Criteria configured in the EPG Setup node, it will list all of them.

Other settings must be configured:

XMLTV Tag

Time Offset

Present
Following

Schedule

Extended Event
Descriptor

Specify an XMLTV tag name for schedule information. This relies on EPG XMLTV
import which is covered in the “AppearTV EPG XMLTV Interface” document.

By default, if no tag is specified, this will be <NetID>-<TSID>-<ServicelD>
corresponding to the output service.

Apply a time offset to the EPG schedule if required, choose "None” otherwise.

Enable if EPG module should re-generate outgoing EIT table for Present (Current
program) and Following (Next program)

Enable if EPG module should re-generate outgoing EIT table for full schedule

Enable if these elements in the EIT table are causing some EPG display or presentation
issue in the set-top-box, to remove them from the EIT table. Disabled by default.

The EIT extended event descriptor contains a list of items. This list is used to hold set-top box configuration.
In order to configure the user can launch EPG Source page and can edit for each service.
There are two new checkboxes were implemented:
1.) Empty Item List.
2.) Empty Text.
The default option is to do nothing.



The unit supports several types of redundancy. While each redundancy module is aimed to solve different
problems, the system handles all of the modules in a similar way, providing some general parameters to control the
switch delay and which triggers should be active for each module.

The goal of input redundancy is to prevent failures outside the system from resulting in errors on input cards.

Input redundancy is managed by the Man Machine Interface (MMI) board which determines when to switch:

e  From one service (Main) to another service (Backup), or

e  From one port (Main) to another port (Backup).

However, it is possible that both these services and ports have different content.

atg

A pear TV Input Redundancy Status
R status Backup Input  Type Mode Service  Output Status  Delay
@ Inputs 6:0:3410 Service Floating & HRK1L IP(2)-239.40.11.9:1234 Main 1) EH ‘ Switch
% outputs
6:0:3400 Service Revertii ¥ HREZ IP(2)-239.40.11.10:1234 Main o z ‘ Switch
9 17(2) RN
i ps1 31 port Once ¥ Main |0 s | switch Remove
3 Gonditional Access
% Decoders
i Redundancy
& Internal
w CA
& Input
@ Output
& Triggers
A Admin
i Impart/Export
Licanss
© sbout
Add Port... Switch all to Main Switch all to Bachup Apply

Input

Backup Input

Input port or service; the notation is <X:Y:Z> where:
e X-—input module’s slot position
e Y—input module’s port
e Z-—serviceSID

Backup input port or service; the notation is <X:Y:Z> where:

e X-input module’s slot position
e Y-input module’s port
e Z—serviceSID

Type of input redundancy, either Service or Port.

Type
Mode Displays the switching mode being used.
Service Outgoing value



Output Outgoing value

Status Shows the current redundancy status, either:

Main —inputs are routed from the main input source

Backup —inputs are routed from the backup input source

Click Switch to change the current active input. If the current active input is Main, the input source will switch to
Backup and vice versa. For port-based input redundancy entries, an additional Remove button is visible. Click
Remove to remove the port for which input redundancy is configured.

Service-based redundancy is set up under the Outputs node. Double click on a service of your choice to access
the Service Properties dialog. Under the Input Redundancy section, select the appropriate parameters.

Input Backup source TW1000 Action Ea: %
Redundancy
Switching made Floating b

The following parameters are available:

Endlu e Assign a backup service; choose None to disable input redundancy.

Switching mode Select a suitable mode for each redundancy pair. The following modes are
available:
Off — Stop switching whether it is on main or backup

Once — Switch from main to backup when an alarm occurs on main and remain
there

Floating — Switch when an alarm is set on the service that is active, ignore clear
alarms

Reverting — Switch to backup only if there is an alarm on main but not on
backup; switch back when alarms on main are removed or set on backup (this is
the recommended mode).

Input redundancy on Scrambled MPTS inputs must be configured carefully. This is because if
the input must be descrambled it is not possible to select different descrambler modules for
each service (main and backup). In other words, all inputs to the descrambler must be routed
from the same input source. Currently the system does not enforce this requirement; hence
it is recommended that caution be exercised when combining descrambling with input
redundancy.

Port-based redundancy is set up under the Redundancy - Input node. Click on the Add Port button and the
Add Port Redundancy dialog below will appear.



Add Port Redundancy

Main Port 3z b

Backup Port 5 b

Mode Once W
Add Cancel

Main Port Assign a main port
Backup Port Assign a backup port

Mode Select a suitable mode for each redundancy pair. The following modes are available:

Once — Switch from main to backup when an alarm occurs on main and remain
there

Floating — Switch when an alarm is set on the service that is active, ignore clear
alarms

Reverting — Switch to backup only if there is an alarm on main but not on
backup; switch back when alarms on main are removed or set on backup (this is
the recommended mode).

When using port-based input redundancy, it is intended to have the same input structure for
both main and backup ports.

Port-based input redundancy applies to transparent transport streams and imported PIDs.

The system will automatically switch from main source to backup source based on the presence of alarms that
are selected in the Redundancy Switching Triggers page below.

Switching Delay Parameter is added to mention the number of seconds for the module to switch
connections from one backplane to another when alarm occurs.
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The switching hysteresis is not configurable

MM functionality remains on the same card after a switch

Switching can be done manually via the GUI

Switching behavior depends on the switching mode set individually for each pair

Alarms that are filtered through the alarm filter GUI will not trigger source switching

Input redundancy does not affect MMI functionality. If the main input module is configured as supporting the
Man Machine Interface (MMI), this configuration will remain even though all input sources are switched from

Main to Backup card.

The Seamless IP input module allows two input interfaces to be connected to different network sources, but for
the system, this is a single module. Configured multicasts are subscribed to on both interfaces. Depending on the
configuration, there are options for these multicasts must come from the same or different source.

For all Seamless IP input modules, it is possible to set the preferred port andjor
mechanism. This is available on the Admin page of the Seamless IP Input module:

Properties for dip-seam-in(15)

Seamless settings

Preferred interface Floating Izl
Data Port A Port A
Port B
IP Address 10.10.31.71
Gateway Address 10.10.31.1

Subnet Mask
Auto negotiation
Link speed

Current Link Speed

PR

255.255.255.0
Max B

1000

Apply |

redundancy switching



The values here represent the following modes:

Floating

Port A

PortB

Port A is the default port and on a failure, Port B will be used. The redundancy will
not switch to Port A again until Port B fails.

Port A is the default port and on a failure Port B will be used. Once the filaure
condition is cleared on Port A, the source will be switch back to this. (Reverting)

Port B is the default port and on a failure Port A will be used. Once the filaure
condition is cleared on Port B, the source will be switch back to this. (Reverting)

When adding a source the default is that the multicast is configured by be received on both input interfaces on
the input card, i.e both Port A and Port B. These defaults may be overwritten by editing the input. The following
seamless specific attributes is shown in figure below.

Enable Port

Source IP

Filter input
synchronization
alarm

Edit IP Port O

Source e

Enabled V| Fd
1Pv4/IPvE Address |239.250.1.1

Port 1234

Source IP IGMPv2 As Port A

VLAN off [=] off [+]
Filter input
synchronization
alarm
Mode DVB =
Name
FEC I
Dejitter ¥ pcCr
Preferred PCR PID
CBR if transparent
Reduced input
buffer size
Apply Cancel

This option is added to enable the operator to block one path -> hence forcing the input
to be taken from the other port

The source IP should be defined.

If source is not cloned output then if it is checked then will raised alarm for it.

This option can be used to use Input Redundancy for multicasts from different sources.
When in this module, the resulting stream will not be seamless.

The switching time when ‘No bitrate’ on the main port is 100ms.

Internal redundancy refers to the process by which select decoder and output modules can receive configuration
from two different MMI boards, but not at the same time. This section describes internal redundancy for these

cards in detail.

The chassis will have two switches/MMI modules. One switch will be configured as the main switch while the
other switch will be configured to be the redundant switch.



The following cards support Internal Redundancy:

e DDMand ADM

e FMRadio
e ASIOutput
e |Poutput

e Dual IP output
e Dual IP Cloned output
¢ Modulators

The figure below shows the signal flow within the unit when having two backplanes, one MMI card connected to
backplane 1 and second MMl card to backplane 2 respectively.

IPIn

IP Inpiut {Backplane 2)

The following hardware is required to implement internal redundancy, either:

Two Switch management cards and Two IP input modules
or
Two Switch + IP modules
In addition, one or more output modules are required to implement internal redundancy.

Configuring internal redundancy is done by selecting Redundancy - Internal in the Navigation Pane. This will
load the configuration page displayed below.
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& outputs
& Conditional Access Internal redundancy supported cards
® Decoders
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& CA
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& Input
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U About
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11 Decoder off Logged in 20 s
v 12 Decoder Off Logged in to twin MMI 20 s Switch
7 13 QAM Output Off Logged in ta twin MMI 15 s Switch
V| 14 COFDM Qutput 7 Services Logged in to twin MMI 15 s Switch
V| 15 Decoder off Logged in to twin MML 20 s Switch

Apply Changes Switch All

There are three sections on the Internal Redundancy configuration page:

This MMI card — displays the status of the MMI module in the chassis. This section is used as an indicator for MM
correlation. MMI correlation is needed to get rid of the card missing alarms on the spare MMI module. The status
of the MMI module depends on which backplane it is logged in to.

Twin MMI card — displays the status of the Twin MMI card linked to this chassis, if there is one. The IP address of
the redundant MMI module is used to notify the internal redundancy GUI about the module. This other MMI
module is referred to as Twin MMI. Once a Twin MMl is added, both MMI modules will exchange their module
list; all other configuration must be done separately on each MMI module.

Internal redundancy supported cards — displays a list of modules on which internal redundancy is supported,
along with the service name (or number of services for QAM output modules), status, and switching delay. If
internal redundancy is not enabled, the service name value is off.

An alarm with the message Unable to communicate with TWIN MMl is generated whenever connection breaks
between MMI Input cards.

Enable The check box must be checked to enable internal redundancy on the module.
Each module can be configured at any time no matter which backplane it is
logged in to.

Slot The slot in which the module has been installed

Type The type of module on which internal redundancy is being enabled

Services Services currently running on that particular module

Status The status of the module — whether it is logged into the main MMI or the Twin

MMI module.



Once the decoder, FM Radio, or QAM output module meets the described
conditions to log in to the Twin MMI automatically, it still needs to wait a
determined period of time. This switching delay is the number of seconds for the
module to switch connections from one backplane to another. Once the switch
delay time is reached, the module will switch backplanes. If the login succeeds
and the input signal is correct, the video and sound will be back on the screen.

Switching Delay

The minimum value allowed for Switching Delay is:

e 8seconds for decoders
e QAM/COFDM output fixed 15 seconds

The default value is 15 seconds. If needed, the same module can have different
Switching Delay values for each backplane. This parameter can be modified in
the MM even if the module is connected to another backplane.

This Switch button enables the operator to perform a manual switch from the

M |
anva GUI. When internal redundancy is enabled, this button will be available. The
module will switch right after the operator clicks the button —without any
Switching Delay.
Reboot

The Decoders, FM Radio and QAM Output modules are designed to log into the first available MMI board. They
will always try to login to the Main MMI board first, which is connected to default backplane. But only during the
boot process, if login fails through the default backplane, it will try to connect to the backup even if internal
redundancy is disabled in order to find a MMl to login to.

For the Twin MMI to work properly, it is essential that both MMI modules have an IP
connection.

Decoder internal redundancy will be triggered by the following alarms:

e  Transport stream missing

e Internal link down

¢  No contact with MMI module
e Video/Audio PID missing

If the decoder loses its link to the switch card it is currently connected to, it will attempt to switch backplanes.
This can be simulated by actually removing the switch for the first backplane (the blue one). The effect will be
that the decoder will stop communicating on the blue link and connect to the second backplane (the red one).

If a problem is detected in the configured Decoder Channels, i.e., if transport stream is missing on both the
channels when they are configured, then the decoders will switch to the other backplane. This can be simulated
by actually removing the data cable for Input card or by stopping the input signal.

When both channels are configured with a service, the decoder card will switch if both Channel A and Channel B
meet the switch criteria. If just one channel is configured, then the decoder will switch if that channel (A or B)
meets the switch criteria. There will be only one alarm when the decoder switches (not two alarms from both
channels).



. To switch decoders, internal redundancy must be enabled. Removing inputs from the GUI
| will not cause the decoder cards to switch.

Example When Switching does not occur

When you remove the inputs, i.e., you remove the configuration of the input streams you have a system with the
following configuration.

IFn

IP Input {Backplane 2)

A

This causes the input card to no longer subscribe to the multicast input, thus telling the system not to configure
the decoder. Consequently, a decoder without a configuration will not try to switch, as nothing is wrong.

Decoder Switch Alarms

The table below lists the alarms displayed as a result of the switch:

Switched, reason: link down Refers to internal link failure

Switched, reason: logout The decoder module is logged out from the input module that
hosts the MMI

Switched, reason: alarm The alarm refers to input stream failure having caused the switch

Switched, reason: operator The alarm refers to the operator having performed a manual switch

There is a delay of 15 seconds before the alarm appears.

When using QAM,COFDM, IP or ASI Output with internal redundancy the switching will be triggered with the
following alarms/events:

e Nosignal

e No contact with MMI module

If all services configured for the output card stop receiving data, the No Signal alarm will be raised and the
internal redundancy module will switch backplanes. This means that even if the services configured are not
enabled to the output signal of the card, it will switch.

Another condition that will make the output card switch is when the card looses communication with the MMI
Card. This could happen when the card cannot login to the MMI, when the switch is not working properly, or
when the MMI card has been removed.



Digital Output Switch alarms

The table below lists the alarms displayed as a result of the switch:

Switched, reason: logout The output module is logged out from the input card that hosts the
MMI —for this module, it also refers to internal link failure.

Switched, reason: No bitrate  This alarm refers to input stream failure having caused the switch

Switched, reason: operator This alarm refers to the operator having performed a manual switch

There is a delay of 15 seconds before the alarm appears.

FM radio internal redundancy will be triggered with the following alarms/events:

e No DataInput
e No contact with MMI module

If all the services configured for the FM radio module stop receiving data, the "No Data Input” alarm will be raised
and the internal redundancy module will switch backplane.

Another condition that will make the FM radio module switch is when the card looses communication with the
MMI Card. This could happen when the card cannot login to the MMI, when the switch is not working properly, or
when the MMI card has been removed.

Alarms displayed as a result of the switch:

Switched, reason: operator This alarm refers to the operator having performed a manual switch

Switched, reason: no contact This alarm refers to loss of contact with the MMI board having
with MMI board caused the switch

Switched, reason: noinput data  This alarm refers to the loss of input data having caused the switch

There is a delay of 60 seconds before the alarm appears.

When in this mode, if there is a data port Link down/No signal on Port A, i.e. failure in the network/switch to input
port A or loss of all the input services to that port, then the system will also force a Link down on Port B. With
this, a failure in the inputs to port A will cause a total failure in all the inputs to the main MMI module (A and B)
down. This is typically used in Internal Redundancy setups, where the output cards will switch to the backup MMI
and backup backplane due to loss of all services, and will be then fed from data ports A and B from backup MMI.

This can be configured from the Maintenance Center as follows:
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Change the necessary parameters to configure selected card

g

Type SW Ver Serial SW Package

)
§ L

& (IS, R VY e
ot
1
) L
1
Eoih B
1

I

{5 LR o
| i

w

[=
3oL L L L L L L L
I ) [ ) I ¥ I

Ld La Lt

| Setup Features |

Redundancy mode
Virtual split Disabled

Cloned Link States
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| Apply | | Cancel ‘

12.3 Output Redundancy

The output redundancy solution provided for the output cards is based on sending state events to an external
switch which can then perform the appropriate redundancy switch. For the IP output card this event is the OSPF
messages and for all other outputs the event is in the form of an SNMP alarm. This allows external equipment
and switches to be configured to switch to a redundant source when these messages are received.
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For non-IP output modules, when there is an error with the output, the system will signal an ‘Output Faulty’
alarm for the specified output port. This is then read by external equipment using either the SNMP or SOAP
interfaces in order to perform the redundancy switching. It is possible to configure the following options::

e  Configurable switch and Switchback delay - per card
e  Configurable switch mode (one/majority/all) - per port
e Manual triggering of the "output faulty alarm" trigger by disabling the output port.
o Forthe QAM output card 8 transports is grouped into one Physical port. For this output all
transports must be disabled before the "output faulty alarm will" trigger.

To configure the Redundancy options, select Redundancy = Output and click on the Edit Slot X button for a
particular output module. This will open the Edit Redundancy Options dialog displayed below:

Output Redundancy Card Settings

Switch delay 0
Switch back 0
delay

Apply | l Cancel

The following Output Redundancy card setting parameters are available:

Switch delay Specify the Switch delay

Switch back delay Specify the Switch back delay



Output Port Redundancy Options

Enable output =
redundancy
Redundancy One :|
control All
Majority

I

I Apply Cancel J

The following Output Port Redundancy options parameters are available:

Enable output Redundancy

Redundancy Control

Option to Enable Redundancy on the port.

Choose one of the following options:

All—The port is signaled to be faulty if all of the outgoing services are

faulty

Majority — The port is signaled to be faulty if the majority of the outgoing
services are faulty.

One - The port is signaled to be faulty if one of the outgoing services are

faulty

The Appear TV “always-on” intelligent redundancy software is a seamless integration between broadcast
equipment and IP networks; providing unmatched reliability of service up-time using the minimum amount of

operating resources possible.

The IP output redundancy functionality makes it possible to have multiple units with IP output modules
multicasting the same services and letting the network handle data loss.

By adding one or more redundant units with IP output modules, service outage may be prevented; given the

error is an isolated one.
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The IP output module sends services out as IP multicasts, relying on OSPF and PIM messages to configure the
network. The routers use this information to route the multicasts. The network automatically detects the
presence of more than one route and redundant packets are thrown away by the routers before they reach the
STBs.

Atypical scenario is to broadcast a Digital TV service from two locations using the same multicast destination
address. The network is designed to route only one copy of the multicast stream to the receiver. In case of a
source failure, with IP output redundancy implemented, the network should automatically switch to the spare
source.

By assigning the same (Source, Group) address from the virtual segment for the “main” and “backup” service the
routers regard the multicast from the “main” and the “backup” unit as one multicast origin from the virtual
source network and will automatically chose to forward packets only from the one with the lowest cost. This is
important and must be ensured when the unit is configured.

The output redundancy configuration is split on two locations. The global settings that applies to an output card,
and the per stream settings applied on a particular output.

The global settings are available on the Redundancy->Output page in the GUI and are configured per output
module.

Output Redundancy Options (Slot 16)

Enable OSPF v OSFF Area
MO5 OSPF
Authentication
Stubby Area
OSPF metric

Enable PIM £l RP Point

Enable Mute On
Error

Switching 15
delay (s)

Apply cancel

Enables OSPF routing — checking this box allows the following
parameters to be configured: OSPF Area, MD5 OSPF Authentication,
and Stubby Area.

Enable OSPF

OSPF is used to update the routing tables in the routers. The
redundancy scheme currently does not support any other routing
protocols.

Provided PIM is not controlled by the Appear equipment, it is possible to
support multiple OSPF neighbours.

This feature requires the output redundancy license.

OSPF Area Designated OSPF area



MDs5 OSPF Authentication Check to enable MD5 OSPF authentication. Following are the
parameters necessary to configure this feature:

e Keyld-secret keyword version
e Key-—secret keyword

It is possible to have two sets of MD5 keys — the second set is required to
change the key in switch modules.

Stubby Area Enable this option if the output is connected to a stubby network
OSPF Metric Defines the cost of this route in the network
Enable PIM Enable or disable Protocol Independent Multicast (PIM).In a PIM

enabled environment, each subnet must have a designated PIM router
(PIM DR). Many routers today supports taking the role as the PIM DR
and for those cases the PIM should not be enabled in the AppearTV unit.

For routers that cannot act as PIM DR the PIM should be enabled in the
Appear TV unit. In this case the Appear TV takes over the role as the
subnet PIM DR. The ATV PIM DR is signaling its own multicasts only;
hence other sources on the same network will be time out and become
unavailable.

This feature requires the output redundancy license.

RP Point RP Point — Rendezvous point
Enable Mute On Error Check to enable or disable Mute on Error
Switching delay(s) Number of seconds to wait before the output is switched to the backup

path, in case of errors.

User can now create groups in GUI of the IP output card and add services (SPTS) to the groups. Groups can be
used just to organize all the outgoing SPTS's, or they can be used for output-redundancy (OSPF) at group level.
The output-redundancy behaviour for output groups should be similar to the one in MPTS's.

User can define the group manually in the Output configuration GUI, by clicking *Add Group...” button in the
top-right part of the window, selecting a Name for the group and clicking “Ok” button.

Create new group

Mame | My Output Group 1|

Activate to enable output redundancy

| Cancel | Ok

Then the user can insert members by drag & drop. It is allowed to drag & drop existing outgoing SPTS into a new
group too.
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.K.p pear z_\/ Properties P v 239.110.90.11 1234 auto all v off v off v 0 @ 64 7v
I status Inputs Output(0:B) Add Group... || Add MPTS...
@) Inputs [ITRESRECY
=) 1P(0:A) [ 0:0:1039 NRK1 ¥ O my output Group 1 @ ¢
%) TS Insertion (0:A) [ 0:1:1040 NRK2 ¥ [f] 239.110.90.1:1234 NRK1(0:0:1039)
@ manual P [ 0:2:1041 NRK Super/NRK3 ¥ [f] 239.110.90.2:1234 NRK2(0:1:1040)
@ Data sources L8 0:3:1370 TVZ HD W [f] 239.110.90.3:1234 NRK Super/NRK3(0:2:1041)
® outputs [f) 0:4:7210 BBC Earth HD W [f) 230.110.90.4:1234 Tv2 HD(0:3:1370}
@ 1P(0:B) [} 0:5:7176 BBC BRIT HD P [f) 239.110.90.5:1234 BEC Earth HD(0:4:7210)
@ rs1 L] 0:6:4202 HISTORY HD W [ 239.110.90.6:1234 BEC BRIT HD(0:5:7176)
W Default CTM 8 0:7:1094 FOX HD () ¥ O My Output Group 2 Q¢
& PMT Switching 8 0:8:1095 Nat Geo HD (N) M [ 239.110.90.7:1234 HISTORY HD(0:6:4202)
I 0:2:7238 Nat Geo Wild HD M [ 239.110.90.8:1234 FOX HD (N)(0:7:1094)

(5} conditional Access

~ 239.110.90.9:1234 Nat G HD (N){0:8:1085)
@ Multiscreen [vo] at Geo HD (N)( )

& Coders ~ Lf. 239.110.90.10:1234 Nat Geo Wild HD(0:9:7238)

The group edit popup should have the following fields:

Edit group
Name | My Output Group 1
| Redundancy control | All v
Majority
Canl og ok |

Manual

Name Group Name for GUI presentation purposes only
Redundancy control Enable if the user wants to use the output group to control Output
Redundancy. Choose then one of the following options:

All-The streams in the group are signaled to be faulty if all of the
outgoing services in the group are faulty

Majority — The streams in the group are signaled to be faulty if the
majority of the outgoing services in the group are faulty.

One — The streams in the group are signaled to be faulty if one of the
outgoing services in the group are faulty

Manual — No automatic operation will occur.

When the global redundancy attributes are defined, output redundancy must be enabled for all outgoing
streams. When enabled the output redundancy will monitor the stream status and if any errors perform the
appropriate action.

Depending on the configuration, the results of an alarm trigger would be:
e Send an OSPF to the next hop router and announces that the source is no longer present.
o Note that the multicast will still be transmitted.
o Note thatin an multicast system it is the source that is disabled, which means if multiple

outputs are given the same source address then both/all streams will be regarded stopped
by the router.

e  Mute the output, ie o bitrate, when ‘Mute On Error’ is enabled



Edit Settings

IP Settings IPv4/IPvG Address  |239.30.28.109 TTL/Hep count 7
Part 1234 TOs/Traffic Class 0
RTP MPEG packets/frame | 7 [=]
CBR mode
Source port 1234
Source IP V]|172.16.10.10)
Forward Erro|
Correction
Output ¥| Redundancy Control All lz‘
Redundancy ) L

The Port Settings parameters have been described in detail in Section8.3..

The following Output Redundancy parameters are available:

Source IP When OSPF is used the source IP should be defined.

If not set then the IP address of the Dataport will be used for all streams. The
effect that a single stream failure will disable all sources.

The Source IP address set here should correspond to the Source IP address

of the other stream source.

Output Redundancy The output redundancy logic may decide to stop an output due to some
conditions. One reason could be that a service failed to be descrambled. If
this service is the only service being transmitted on an output the choice is
simple: the system can easily just stop the output.

On the other hand, if the output is an MPTS containing 10 services, for
example. Then the choice is not so simple should one failure result in all 20
services to be stopped on the output.

The redundancy control option lets the operator decide which conditions
should be met in order for the output to be stopped.

Choose one of the following options:

All - all services must fail

Majority — only majority services must fail
One - one service failure is sufficient
None — automatic redundancy is disabled

These switching rules apply to the services with the highest priority ranking
within the Output TS.

For more information about service priority, refer to the service
configuration property page.

Mute on Error is a form of output redundancy, apart from OSPF, where the output is disabled if there is an error
with the input stream. This feature can be used in situations where the equipment receiving the signals require an
incoming bitrate of zero (no bitrate), so that a switch to a backup service or input can take place.



To enable or disable Mute on Error, use the check box in the Edit Redundancy Options dialog .This feature must
also be enabled or disabled for each port on the IP output settings.

The Mute on Error functionality does not require the ‘*Output Redundancy’ license.

Enabling Output Redundancy on ASI-Cloned output module and ASI output modules
enables Mute on Error by default.

The N+m Module Redundancy protects the system against possible hardware failure for selected card types.
Module redundancy is currently supported by the following modules:

e encoder-sd

e encoder-hd

e transcoder-sd

e transcoder-hd

e encoder-cvbs (analog)

e encoder-rf (analog)

e  Universal Broadcast Transcoder
e  Universal HVQ Transcoder

e  Universal Broadcast Encoder
e  Universal HVQ Encoder

e  Universal Multiscreen Encoder

Before the redundancy will take effect the user must specify which cards should be part of a redundancy group
and which of them shall be active/main devices and which should be spare devices.

For the encoder switching an external SDI switch is required. This switch will be configured and managed by the
unit hence no external management system is required. For details on supported SDI Switches, please contact
the Appear TV Support department.

All redundancy configurations are performed from the Redundancy->Card navigation pane. The Groups page
configures the general group settings while the switch page defines external switches.

oy
o - -
Appear TV Redundancy group configuration
i.i Status encoder-hd Switch mode: Once Switch delay: 4 edit o
%) Inputs
P Enabled Slot Role Status Edit Manual switch
@ outputs
S code Yes 1 main Active edit o No spare availah| switch
& Redundancy Yes 2 main Not present edit o
& MMI . . "
Yes 3 main Active edit o No spare availab switch
wl Input
& output Yes 4 spare Active spare for encoder-hd[2] edit ¢
& Card
& Groups transcoder-hd  Switch mode: Once Switch delay: 4 edit o
& Switch
Enabled Slot Role Status Edit Manual switch
& Triggers
S Admin Yes 6 main Active edit o transcoder-hd[9][=]  switch
5 Import/Export Yes 7 main Active edit transcoder-hd[]x]  switch
#® License
© apout Yes E TEfy Ackiie edit ¢ transcuder—hd[QJBlLttll‘

Yes [ spare Ready adit



The system will automatically populate the internal modules into groups based on the module type. In the figure
above it shows the “encoder-hd” and “transcoder-hd” groups.

Redundancy group configuration

encoder-hd [Ewitch mode: Floating Switch delay: 1 edit ¢

Enabled Slot Role
Yes 4 main
Yes 8 spare

I

Switch mode: Off edit ¢

Enabled Slot Role

6 main

I |
o
i

Status

transcoder-hd | Switch mode: Floating Switch delay: 1 edit ¢

Enabled Slot Role

9 main

I |
rn
i

Switch mode: Floating Switch delay: &

Enabled Slot Role

Yes 13 spare

Status

Status Edit Manual switch
edit encoder-hd[8] EI‘ switch
edit
Edit Manual switch
edit Mo spare availat switch
Edit Manual switch
edit g No spare availak switch

edit o
Status Edit Manual switch

The redundancy group parameters are defined under the Card->Groups navigation pane.
To edit the group settings press the edit to the right of the group name.
Following parameters are present under Group setting.

Name

Switch mode

Switch delay

Switch back delay

Switch

Automatically generated based on card type

Select a suitable mode for each redundancy pair. The following modes
are available:

Manvual — No automatic switching. Enable manual operation only

Once - Switch to backup when alarm is set, only manual operation to
revert back to main.

Floating — Switch when an alarm is set on the active cards, ignore clear
alarms

Reverting — Switch to backup only if there is an alarm on main but not on

backup; switch back when alarms on main are removed. This is a purely
automatic mode: no manual operation allowed

A delay added when the switch module receives an alarm. If the problem
persists after the delay, a card redundancy switch is triggered.

Specify the Switch back delay (only applies on 'Reverting' mode).

Select from a list of previously defined SDI switches.
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12.4.2 Redundancy Module Configuration

Within the group, the role of each card and for encoder modules and its cabling/SDI Switch configuration must

be defined. To edit the group press the edit to the right of the card.

To define a main role, select ‘Main’ and define which SDI Switch ports the services are available on and which

encoder ports they are connected to.

universal-encoder-bc[3] redundancy properties

Group Enabled %]
redundancy
properties Group
Role Main
Input S!mt':h Input shared with
properties
Channel &: | Inputporti ¥
Channel B: | Inputport2 ¥
Channel C: | Inputport3 ¥
Channel D: | Input portd ¥

universal-encoder-be

v

I Apply l Cancel I

To define a backup module and connection, first select ‘Spare’ role and define which SDI Switch ports are

connected to the encoder ports.

universal-encoder-bc[3] redundancy properties

Group Enabled 2]
redundancy
properties Group
Raole Spare
Input S:Nlt':h Connected to
properties
Channel A: | Out port 1 T
Channel B: Qut port 2 v
Channel C: | Out port 3 T
Channel D: Qut port 4 v

For Transcoder modules, it is only required to define which role the

universal-encoder-bc

L

Apply l Cancel

module will have, ie:

transcoder-bc[1] redundancy properties

Group Enabled
redunda.nl:\f Group transcoder-be
properties
Role Main E
[ Apply [ Cancel J
@ o ® ®
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transcoder-bc[14] redundancy properties

Group Enabled
I'l!dl.llldE."“:\'Ir Group transcoder-bc
properties

Role Spare B

I Apply l Cancel

Following parameters are present under redundancy properties.

Group redundancy properties-

Enabled When checked this card is part of the redundancy group.

Role Either of one: Main/Spare

Input switch properties for Main Card-

Channel A/B This defines which input port on the switch receives the same signal as
this port on the card.

Input switch properties for Spare Card-

Connected to This is the output port of the switch which is connected to the input port
of the spare encoder.

Manual switching can be performed using the switch button on the Group page. When an input SDI switch is
defined the switch will first be configured, and then when the switch is ready the rest of the system will move to
the spare unit. If the switch configuration fails then the switch operation will be aborted.

Changes to encoder/transcoder parameters shall always be performed on the main device, even when this device
is switched to a spare. The system will automatically redirect any editing of the spare card to the main card when
the spare is running as a backup.

Redundancy group configuration

encoder-cvbs-dsd  Switch mode: Floating Switch delay: 3 edit ;-

Enabled Slot Role Status Edit Manual switch

Yes 14 main Active edit & No spare availab switch
encoder-sd Switch mode: Floating Switch delay: 8 edit o

Enabled Slot Role Status Edit Manual switch

Yes 4 main Active edit encoder-sd[2] E switch

Yes 5 main Active edit o encoder-sd[8] [x ]  switch

Yes 8 spare Ready edit

transcoder-sd Switch mode: Floating Switch delay: 8 edit
Enabled slot Role Status Edit Manual switch
Yes 9 main Active edit o transcoder-sd[1: switch
Yes 13 spare Ready dit

The following system topologies are supported for encoder redundancy requiring an external SDI switch.
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Main SDl inputs connected directly to source and backup module connected to SDI Switch:

S0 Switch

501 mangament
connection via -
Ethernet,

Both main and backup connected to SDI Switch:

Ap'pear ™

XC5000

[

S0 management
connection via Ethernet

Main  Spare/Low Priority
Inputs Inputs

The SDI inputs to the main cards can be connected either directly or via the SDI switch (see pictures above), while
the input to the spare cards is always connected via the SDI switch.

To add a new switch press the "+" sign and enter the relevant parameters.
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o0 e

-

Appear TV External switch configuration
h Status Name IP address Input ports Output ports Actions
<) Inputs nevionswitch  10.10.100.82 16 16 edit 7 @
® outputs &
& Coders

& Redundancy
= mmMI
& Input
& Output
& Card
& Groups
= Switch

External switch properties

Switch Name: Nevion
settings
IP address: 10.10.100.82
Input ports: 16
Qutput ports: 16

Default
Mapping From Input To Output
10 y
11 v
12 D8
13 v
14 v
S v
S v
Not Connected ¥
Nnt Connerted v

=

O N O WV A WN

l Apply ‘l Cancel

Name Specify the Name of the Switch.

IP address Insert the IP address of the SDI switch

Input ports Specify the number of Input ports.

Output ports Specify the number of Outputs ports.

Switch Vendor Nevion or Blackmagic

Default Mapping Select which input port must be mapped to which output port of the SDI
switch. This can be used for both main and spare cards. The mappings to

spare cards will be undone when a N+M redundancy switch happens to
map the main signal path to the spare card.



For Multiscreen Transcoders it is possible to define a number of modules to be reserved for redundancy and this
can be done on the ‘Miltiscreen->Setup’ page:

0 g

A pear TV Multiscreen Allocation Setup

i status Reallocate resources on HW failure

%) Inputs =
i Cards reserved for redundancy @ |0
& Outputs

&g Multiscreen
&g Coding Profiles
& Output Schemes
&g Encoding
&g Transcoding
& Setup
A Logos

MMI Redundancy is designed to protect the system from MMl card hardware failures. In case of an MMl card
failure the system shall switch to the backup MMl card in slot 17.

MMI Redundancy will also automatically synchronise the configuration database between the two MMI
modules.

The following cards support MMI Redundancy:

e Seamless IP Input

e |Poutput

e Dual IP Cloned output

e DualIPInput

e Dual IP T2 Gateway

e  Encoder (SD/HD)

e  Transcoder (SD/HD)

e ADM

e ASIOutput (Bamboo)

e ASlInput (Bamboo)

e Universal Multiscreen Transcoder
e  Universal Broadcast Transcoder
e Universal HVQ Transcoder

e  Universal Broadcast Encoder
e  Universal HVQ Encoder

e Universal Multiscreen Encoder
e DVB-S2Xoutput

e  DIP Monitor-In-Out

e DVB-S2Xinput

e 8VSBinput

e EPG(Bamboo)

e  Enhanced DVB-S2input

e ISDB-Tinput module

e DVB-T2input module

e  SIMbulk Descrambler

e  Bulk Descrambler

e Scrambler

e Audio Processor

e QAM Annex B Input module
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e DVB-Clnput module

e DVB-T2 GW output module
e IPinput module

e  SRTIPinput/output module

The two MMI cards must be able to communicate in order to synchronize the database. Currently this is
performed via the external management port on the two MMI cards.

External Metwork Link via
control posts on MMI cards

12.5.1 MMI Redundancy Configuration

In order to configure MMI Redundancy, the Switch module must first be changed to this mode. This is configured
in the Maintenance Centre and you can find details on this procedure in the Upgrade Guide.

Once configured, the GUI page for MMI Redundancy will replace the Internal Redundancy page. This page will be
slightly different depending on which MMl the user is accessing. We will refer as 'Main MMI' for MMI on Slot o,
and 'Backup MMI' for MMl on Slot 17.

The configuration for MMI Redundancy is available under the Redundancy -> MMI page in the GUI.

[
- 2
Appear TV || MMI Redundancy
> g status Twin MMI IP address: Set
1 @ Inputs You must configure the twin MMI IP address te enable MMI redundancy controls.
» & outputs Card status list
~ & Decoders Slot Type Status
- & Coders o ipswitch Logged in
q‘n’? Enable Debug 3 adm Logged in
. 4 encoder-sd Logged in
% Debug i
* . 5 adm Logged in
Module Status
[ encoder-sd Logged in
% PSISI
7 adm Logged in
% RF Set
=ILL 8 encoder-sd Logged in
i
% Route g transcoder-=d Logged in
¥ |&@ Redundancy 10 dip-clone-out Logged in
= MMI 13 transcoder-sd Logged in
& Input 14 encoder-cvbs-4sd  Logged in
& Output
* @ Card
& Triggers

First the twin MMI IP address must be set, as MMI Synchronizer works based on an external Ethernet connection
between both MMis.
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The 'Card status list' shows all cards that are currently logged in and their status. After setting twin MMI IP on
both MMI modules, you will see the following new rows available for configuration on the main MMI page:

MMI Redundancy

Twin MMI IP address: 10.10.30.18 Remove |

MMI Redundancy settings

Enable MMI redundancy E
Apply |

Card status list

Slot Type Status

0 ipswitch Logged in
3 adm Logged in
4 encoder-sd Logged in
5 adm Logged in
[ encoeder-sd Logged in
7 adm Logged in
8 encoder-sd Logged in
9 transcoder-sd Logged in
10 dip-clone-out Logged in
13 transcoder-=d Logged in
14 iggoder—cvbs— Logged in

After setting both twin MMI IP addresses, all slave modules will be logged into the same backplane, so this list
will show all cards as "Logged in" in one MMI, as "Logged in to twin" in the other MMI.

Finally, after enabling MMI Redundancy, we will get the complete MMI Redundancy GUI page: Main MMI

et

.ﬁ pear TV MMI Redundancy
b status Twin MMI IP address: 10.10.30.18 [m|
%) Inputs MMI Redundancy settings
& outputs Enable MMI redundancy
® Decoders MMI Redundancy mode once [+]
& Coders Switch delay 8

&
“¥ Enable Debug Switch back delay 8

Apply |

% Debug

%W Module Status
Manual operations

Force manual switch Switch |

e PSI SI

%+ RF Setup

Status
% Route
Last successful synchronization Fri Feb 11 04:40:38 2000
@ Redundancy X
MMI Status Active
‘E MMI Synchronization status Automatic MMI synchronization is active
& Input Card status list
& Output Slot Type Status
e Card 0 ipswitch Logged in
& Triggers 3 adm Logged in
R Admin a encoder-sd Logged in
ul 5 adm Logged in
[ Import/Export g
5 encoder-sd Logged in
| License
_ 7 adm Logged in
@ About
8 encoder-sd Logged in
g transcoder-sd Logged in
10 dip-clone-out Logged in
13 transcoder-=d Logged in
14 encoder-cvbs- Logged in

4sd




Following are MMI Redundancy Settings parameters:

Enable This is the checkbox to enable/disable MMI Redundancy. Enabling
means both auto config database synchronization and auto backplane
switching for all cards when they lose contact with MMI.

MMI Redundancy mode Either of one: Once or Reverting.

Switch delay This is the delay before a module switches backplane when MMI switch
has been triggered. It is not applied when Manual Switch is performed.

Switch back delay This delay is until now only applied on Reverting mode, working right
now only for Alarms trigger.

Following are Manual operations parameters:

Force manual switch This will perform an immediate MMI switch.

Following are Status parameters:

Last successful synchronization This shows the time last a synchronization was confirmed.

Last local change This shows the time last local change in configuration was introduced.
MMI Status This displays whether the MMI module is currently active or spare.
Synchronization status Shows the current status:

'Automatic MMI synchronization is active' - Currently no issues

'Unable to automatically synchronize MMI configuration' — Possible
issues with synchronization

There are three possible triggers that will perform an automatic MMI Switch:

e  Alarms: There are two alarms which will trigger MMI switch. They can be checked in 'Triggers' node under
'Redundancy’ tree in the left panel of the GUI, in 'Card redundancy" for 'switch' card

e  Hardware failure (raised when both dataport links are down)
e  No contact with FPGA

e Slave modules lose contact with MMI (MMI dead, reboot, upgrading): All slave modules monitor the
connection to the MMI module and can switch if this is lost. All have been configured to have this logout
trigger enabled with the same delay, so they will switch at the same time

e Manual: Twin MMl s forced to take over and all cards are switched to the other backplane/MMIL.

Database synchronisation will be performed automatically in both directions, ie main MMI -> backup MMl and
backup MMI -> main MMI. Immediately after introducing a change in the configuration on either MM, it will be
synced to the twin MMI.



MMI's IP interfaces will never be synchronised, however, the IP addresses of the other interfaces on all slave
modules will be synchronized.

12.5.4 Link between MMls

MMI Redundancy is highly dependent on external link between MMI modules. Link down state is notified to the
user as an "Unable to communicate with Twin MMI" critical alarm, and there are important consequences on this
feature if the link is down:

e Database synchronisation will not be available. This will be shown on Synchronization status.

e  The mechanism to enforce all modules to be logged into the same backplane will not work, as each MMI
has no information about the other.

e  Cardslogged into one MMl will not be shown on the other. This will be shown as 'Not present' and 'Card
missing' alarms.

e No switch will be available as the mechanism to move modules from one side to the other is not working.
When the link is restored, and Main MMl is running properly, there are two possible situations:

e  Thereis no MMl switch registered, so there is no reason to stay in Backup MMI. All cards will be forced to
switch back and Main MMI will be Active again.

e Thereis a MMI switch registered. This means either manual or automatic (triggered by alarms) MMI switch
was performed before losing contact with twin MMI (link down). Depending on the switching mode, a
decision will be taken: If 'Once' mode, cards will stay in the second backplane and Backup MMI will be
Active; if 'Reverting' mode, cards will be forced to switch back to Main MMI, which will become Active.

12.6Monitor In/Out Redundancy

The Monitor In/fOut Redundancy is designed as an alternative for configurations that require IP output
redundancy, but that cannot use OSPF or an Active+Active configuration. This configuration is made up of the
primary unit with a Switch+IP module in Cloned IP Output mode and a secondary unit with a Switch+IP in
Monitor InfOut mode which monitors the active output from the primary and if in error will activate its outputs.

The configuration of this is as follows

E) @

ﬁ;;pear A%

XC5000

Primary Switch

Cloned-Out
Monitor IN-
Backup ouT
MPEG/IP

Network




The primary units Switch+IP module will be configured in Cloned IP Output mode and have the identical MPEG
transport streams on both interfaces.

The primary unit is then required to have configured mute on error for all streams on both ports. See Section

12.3.5 for more information. The output streams will be muted on both ports in case of a failure (input lost, low
level etc) and a user initiated failure (manual switch).

The primary units Switch+IP module will be configured in Cloned IP Output mode and have the identical MPEG
transport streams on both interfaces. This can be configured from the Maintenance Center as such;

Maintenance Center

Slot  Type SW ver Serial SW Package
o ipswitch (MM} 3.21.87 123300520 mmi

Convert Card -

Board Type Monitor Input Output v

Apply Cancel

For more details on converting module modes, please see the Upgrade Guide.

In this mode, the Switch+IP module will required be configured identically to the primary unit. Port A on the
module should be connected to the output of the Primary and this will monitor the streams.

IP Input configuration for Monitor In+Out mode does not support VLAN input sources.

Port B on the module will by default be muted on the output. When a loss of bitrate is detected on a multicast
from the Primary unit, the output multicast from the Backup unit will be un-muted. This multicast will continue
to be output until there is a return of bitrate from the Primary multicast.

By default in an error state where the Backup unit is streaming, when the output streams from the Primary return
these will be detected by the Backup and its outputs will return to a muted sate.

If it is required that the Primary continue to be muted when there are no errors present, then it is possible to
enable the ‘Disable Ports On Error’ option found under the Redundancy->Output menu for this module in the
GUI:
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Output Redundancy Options (Slot 0)

Enable OSPF (]

Enable PIM (0]

Enable Mute On ¥ Disable Ports On |+

Error Error

Switch delays Switch delay o
Switch back 20
delay

I Apply ] I Cancel ]

To clear this state, the Primary will have its sources manually enabled again. Until this is performed, the backup
multicast will continue to stream.

12.6.4 Cloned Link State Mode

To correspond with the Backup MMI being configured in Monitor In+Out mode, it is also possible to configure the
Main MMl in Cloned Link State mode. When in this mode, if there is a port link error on Port A, ie main
distribution output, then the system will also force a link down on Port B, ie output feeding the backup unit. This
will then have the effect that the backup unit will begin to transmit.

This can be configured from the Maintenance Center as such;

Maintenance Center

Slot  Type SW Ver Serual SW Package
3 dedotest  3I5AN10 1001 Beedos 000

| Setup Feature: * |

ve oot mode Desabled v

k Rates

Apply Cancel

It is not possible to enable both Exclusive output mode and Cloned Link State mode at the
same time.
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The unit supports CA redundancy, in other words, ECMG and EMMG redundancy. The difference between
ECMG and EMMG redundancy is that ECMG redundancy is actively controlled by the unit, whereas EMMG
redundancy is simply allowing for multiple EMMG IP addresses to connect to the same port.

ECMG redundancy involves two ECMGs: one Main and the other Backup. If the connection to the Main ECMG is
lost, the multiplexer will automatically switch to the Backup ECMG based on the configuration defined in the
GUL

ECMs cannot be defined specifically for the Backup ECMG; instead they are automatically generated according
to those defined for the Main ECMG.

In terms of alarms:
When the connection to the Main ECMG is lost, a warning alarm will be displayed in the GUI.

When the multiplexer switches to the Backup ECMG, the earlier warning alarm disappears; it is replaced with
another alarm indicating that a switch has occurred.

Connection to the Backup ECMG is only established at the time of switching. In other words, if the Backup ECMG
fails while the Main ECMG is still running, no alarm will be triggered.

Switching between the Main ECMG and Backup ECMG does not affect the service as the CW
will not be changed in the stream until a new ECM is received from the ECMG.

A redundancy rule for ECMGs can be defined from the Redundancy - CA tab in the Navigation Pane. Insert
appropriate values here and click Add.

Before defining the rule, it is necessary to define the Main ECMG from Conditional Access = SCS - ECMG.

«®p

Appear TV Add Redundancy for ECM Generators
lﬂ Status Select ECMG IP Port Channel CAS Sub ID Add
&) Inputs
& outputs

Current Redundancy Pairs
(5 Conditional Access

& Decoders Slot Input ID Name IP Port CASID SubID State Actions

& Redundancy Main 5 ] Conax 1010.450,2 5400 2618 4 Running
Switch Delete

& Internal Backup 5 1 Conax Redundant  10.10.10.122 1234 2818 4 Sleeping

o CA

& Input

&l Output

o Triggers
A admin
[ Import/Expart
[7) License

ﬁ About



The following information is displayed:

IP

Port

Channel

CASSubld

Backup ECMG's IP address
Backup ECMG's TCP port
SimulCrypt channel ID for the Backup ECMG

CA vendor specific Sub ID

Based on the figure above, click Switch. The State value (Running, Sleeping) should change accordingly.

When defining the EMMG, it is possible to state its IP address, otherwise known as IP Filter. Specifying an IP filter
prevents unknown EMMGs from connecting to the Scrambler module.

0 p

-
A pear TV Add/Remove EMM/PD Generator
H.ﬁ Status Name IF Filter Listening Port cAs ID
&) Inputs
& Outputs
5 Conditional Access Current EMM/PD Generators (5)
i) BISS Keys
- d Input Name IP Filter Listening Port
& scs(s)
O 2 Ernrmgl 10.10.150.2 6006
) ECMG
& ECM D 3 Emmgz 10.10.150.7 8001

(5 EMMG/PDG
5 EMM/PD
& EIS

® Decoders

& Redundancy

5 Admin

[ Import/Export

|7 License

‘:) About

Sub ID

CAS ID

2618

2817

Add Remove

Sub ID State
[ CONMECTING

1

However, it is not compulsory to add this IP Filter. Using the value 0.0.0.0 ensures that the EMMG connection
will not validate the Source IP address (of the EMMG). In addition, multiple sources may connect to the same

listening port, but not concurrently.

If a Main and a Backup EMMG are present in the system, the first EMMG to connect will be the active one. A
connection from the second unit will be rejected as long as an EMMG is currently active.

EMMG itself.

It is not possible to manually switch the EMMGs as this connection controlled by the




The system status of the unit can be monitored easily from the web GUI's Status node. Information regarding
services currently configured, active alarms, alarm history, etc. can be found here.

Expand the Status node in the Navigation Pane and click on the Service View node. The Service View will be
displayed as shown below.

e
Appear TV Service View
i status Input Services Scrambled Output
i service View 1:16:129 Gospel Channel Europe DDM(5-A)
lig output view 1:1:1502 NRK2 DDM(15-A)
I Hardwaree 1:18:1549 Nat Geo (N) DDM(15-B)
c 1:1:1502 NRK2 IP(16)-239.30.20.1:1234
h Active Alarms (1)
1:21:1103 BEC Entertainment DVB-C Out{14) 380.00 MHz
i.i Alarm History
1:19:2407 Boomerang DVB-C Out{14) 372.00 MHz
ii Alarm Setup
1:18:1549 Nat Geo (N) DVB-C Out{14) 364.00 MHz
ij Monitoring
1:17:204 VH1 DVB-C Out{14) 364.00 MHz
[T
1:16:129 Gospel Channel Europe DVB-C Out{14) 356.00 MHz
%) Inputs
~ 1:15:1001 BEC World News DVB-C Out{14) 356.00 MHz
& outputs .
1:12:2501 BEC Lifestyle DVB-C Out{14) 348.00 MHz
a :
& Conditional Access 1:11:407 Animal Planet DVB-C Out(14) 346.00 MHz
@&
(5 Decoders 1:10:406 Discovery (M) DVB-C Out(14) 340.00 MHz
& Redundancy 1:1:1502 NRK2 DVB-C Out{14) 300.00 MHz
% erc 1:10:406 Discovery (M) 1P(16)-239.30.20.6:1234
A Admin 1:11:407 Animal Planet IP(16)-239.30.20.6:1234
[35) Import/Export 1:12:2501 BBC Lifestyle 1P(16)-239.30.20.7:1234
7 License 1:15:1001 BBC World News 1P(16)-239.30.20.7:1234
@ sbout 1:17:204 VH1 IP(16)-239.30.20.8:1234
1:18:1549 Nat Geo (N) IP(16)-239.30.20.8:1234
1:0:1501 NRK1 IP(16)-239.30.20.1:1234

Information in the Service View can be sorted by clicking on the column headers. It is possible to search within
this page by using the field with the magnifying glass in the top right corner. The Service View shows all
configured services by default and the following information is available:

Input Input information about the corresponding service. The notation is <X:Y:Z> where:

e X—input module’s slot position
e Y —input module’s port
e Z-—service PID

Service Name of the output service

Scramble Scrambler card assigned

Output Output information about the corresponding service. The notation is <X:Y:Z> where:

e X-output module’s slot position
e Y -—output module’s port
e Z-—service PID
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It is possible to select and deselect information in this view by clicking on the *..." in the top right hand
corner of the title bar. This will bring up the following dialog:

Edit Table Columns ¢

Input
Services
Descrambler
Transcoder
Audio Level
Scrambled
ECM

Manitor

(]
(]
(]

Cutput

Apply Changes J[

In this list, it is possible to sort the options by dragging the line to the desired location. The optional
information available is described below:

Descramber

Transcoder
Audio Level
ECM

Monitor

13.1.2 Output View

Descrambler module assigned. The notation is <X:Y> where:

e X -—descrambler module’s slot position
e Y -—descrambler module’s Common Interface (Cl) slot

Transcoder module/port assigned to the service
Audio leveling module assigned to the channel
ECM defined

Monitor module used for monitoring the service

Expand the Status node in the Navigation Pane and click on the Output View node. The Output View will be
displayed as shown below.

22/04/2020

319

Appear TV



oty

.
Appear TV Output View
E Status Output Services Effective Bit Rate Total Bit Rate EPG
E Service View DDM(15-8) 1
I output View 1P(16)-239.30.20.1:1234 2 11.226 44.994
B Hardware View DVB-C Out(14) 420.00 MHz 1 9.938 36.141
DVB-C Out(14) 412.00 MH 1 12.321 38.141
E Active Alarms L) g
DVB-C Out(14) 404.00 MHz 1 11.069 36.141
E Alarm History
DVB-C Out(14) 396.00 MHz 1 12.712 38.141
E Alarm Setup
. DVB-C Out(14) 388.00 MHz 2 8.807 38.141
E Monitoring
DVB-C Out(14) 380.00 MHz 2 9.481 38.141
lls snme
DVB-C Out(14) 372.00 MHz 2 7.797 38.135
@) Inputs
- DVB-C Out(14) 364.00 MHz 2z 8.254 36.141
(C] Qutputs
DVB-C Out(14) 356.00 MHz 2 6.221 38.141
picoaiinnalcass DVB-C Out(14) 348.00 MHz 2 9.830 38.141
& Decoders DVB-C Out(14) 340.00 MHz 2 9.229 36.141
\& Redundancy DVB-C Out(14) 332.00 MHz 2 6.906 38.141
T erc DVB-C Out(14) 324.00 MHz 2 7.478 38.135
A Admin DVB-C Out(14) 316.00 MHz 2z 12.814 36.141
(3 Import/Export DVB-C Out(14) 308.00 MHz 1 7.327 38.141
1) License DVB-C Out(14) 300.00 MHz 2 12.116 38.135 EPG
@ sbout 1P(16)-239.30.20.2:1234 2 14.583 45.006 EPG
1P(16)-239.30.20.3:1234 2 9.337 44.994
1P(16)-239.30.20.4:1234 2 7.424 44,994 EPG
1P(16)-239.30.20.5:1234 2 8.543 44,994 EPG
1P(16)-239.30.20.6:1234 2 10.763 44.994 EPG

Information in the Output View can be sorted by clicking on the column headers. It is possible to search within
this page by using the field with the magnifying glass in the top right corner. The Output View shows all
configured outputs by default and the following information is available:

Output Information about the output port. This will be specific to the type of output, ie
IP will include multicast address, QAM will include frequency.

Services Lists the number of services in the given output port

Effective Bit Rate Shows the current effective bitrate of the output port

Total Bit Rate Shows the current total bitrate configured for the output port

EPG Displays if there is currently EPG information (EPG Schedule) configured on the

output port

It is possible to select and deselect information in this view by clicking on the..." in the top right hand corner of
the title bar. This will bring up the following dialog:

Edit Table Columns ¢

Cutput

Services

EMM

Total Bit Rate
Effective Bit Rate
Max Bit Rate

Min Bit Rate

EPG

OEEEEEEEE

Dropped

Apply Changes H Cancel I




In this list, it is possible to sort the options by dragging the line to the desired location. The optional information
available is described below:

EMM EMM defined on the output port

Max Bit Rate Maximum bitrate of the output port

Min Bit Rate Minimum bitrate of the output port

Dropped Counter for packets dropped by the interface in overflow situations

The hardware view shows the unit’s status graphically. In the figure below there is one module with critical alarm
status, shown in red. A description of the alarm status is shown in the status pane at the bottom of the screen.

[

Appear TV Unit Status

h Status

i service View B v

=
=

i.i Output View ) 'EI
s Hardware View E] o

h Active Alarms

il e
B B

i.i Alarm History

g atarm setup

OO Y

ij Monitaring
i snmp

L)) Inputs

@ Outputs

=4 Canditinnal Arrass

Expand the Status view in the Navigation Pane and click the Active Alarms icon. All active alarms will be
displayed as shown below. The active alarms are first filtered by the active alarms filter, then by the root cause
filter, if enabled. Note that all active alarms will also be displayed in the bottom pane. Refer to the table below for
information on the color coding and what it represents.

L2%e
Appear TV Active Alarms
s status Level Set Application Error Code
Bl service view WARNING 2011-11-09 15:11:27 DVB-C (7:12) Expected 1.183/JCTEA format on Frequency D1: transparent
i'i Qutput View MAJOR 2011-11-09 15:11:14 mmi (0) gamout-a version 2.15.5 in slot 7 is not supported for release 3.2
s Hardware View
|crrmicat| 2011-11-07 16:19:13 switch (0) Link down on dataport 8
i Active Alarms
R Alarm History [crrmacar| 2011-11-07 16:19:13 mimi (0) Unable to communicate with TWIN MMI
la alarm Setup WARNING 2011-11-07 16:19:08 DVB-C (6:12) Expected 1.183/ICTEA format on Frequency D1: transparent
Monitorin
s 9 - 2011-11-07 16:19:04 DVB-C (6:1) Mo bitrate on input 1 mapped to Frequency D3
i snme
&) Inputs
& outputs

& Redundancy
2~ Admin

[ Import/Export
| License

@ about



Level All alarm levels are color coded as follows:

e CRITICAL-Red

e MAJOR-Orange

e  WARNING - Yellow
e NOTE-White

Set When the alarm was set
Application Which module and port the alarm is referring to
Error Code Type of alarm. Refer to Appendix A for further details.

On the module itself, the Status LED changes color
according to the active alarm:

GE P40
GOBTROL

BLUE - Booting or No contact to backplane

GREEN - No critical alarm(s) il

RED — Critical alarm(s) L]

Expand the Status view in the Navigation Pane and select. The alarm history will be displayed as shown below.
Alarm History

0‘ .'
Appear TV Alarm History Clear Histary
gj Status Level Set Cleared Application Error Code
lg Service View - 2011-07-12 14:02:50 £011-07-12 14:159:59 ipin (1:22) Mo bitrate on input 22
i output view WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Invalid PCR on stream from input 17
lﬂ Hardware View
WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Invalid PCR on stream from input 17
Wi Active Alarms
h Alarm History WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Inwalid PCR on stream from input 17
W &1arm setup WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Invalid FCR on stream from input 17
lﬂ Monitoring . X X
WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Invalid PCR on stream from input 17
i sHmp
% 1 & WARNING 2011-07-12 1:16:27 2011-07-12 14:16:27 ipin (1) Invalid PCR on stream from input 17
=) Inputs
Y Caonditional Access WARNING 2011-07-12 14:16:27 2011-07-12 14:16:27 ipin (1) Invalid PCR on stream from input 17
5 Decoders WARNING ~ 2011-07-12 14:16:27 2011-07-12 14116127 ipin (1) Invalid PCR on stream from input 17
i Redundancy
X WARNING 2011-07-12 14:02:34 2011-07-12 14:02:36 ADM (12:B) Stream Continuity Error: WH1
#5 Admin
Ii/ Import/Export WARNING 2011-07-12 13:16:16 2011-07-12 13:16:16 ipin (1) Inwvalid PCR on stream from input 17
License WARNING 2011-07-12 13:16:16 2011-07-12 13:16:16 ipin (1) Invalid PCR on stream from input 17
@ about

WARNING 2011-07-12 13:16:16 2011-07-12 13:16:16 ipin (1) Inwvalid PCR on stream from input 17



The alarm setup feature enables operators to customize their alarms either by setting a preferred severity
(overriding the default level of severity) or filtering the alarm.

Slot Lists all modules with their corresponding slot numbers in brackets
Port Allows for selection of a particular port, depending on the module selected under Slot.
Alarm Lists all possible alarms for the selected module in Slot. These alarms are all registered by

each module in the system. If no specific module is selected, all alarms are listed.

Action There are five possible options here:
e Set severity: Notify — Overrides the alarm'’s default severity to Notify
e Set Severity: Warning — Overrides the alarm'’s default severity to Warning
e Set Severity: Major— Overrides the alarm’s default severity to Major
e Set Severity: Critical - Overrides the alarm'’s default severity to Critical

o Filter — Filtering is based on slot, port and alarm type. If an incoming alarm does not
pass the filter, the alarm is discarded. In other words, the alarm is not visible in the
Active Alarms node, not recorded in Alarm History, and not indicated on the LED of
the module itself.

The alarm filter page lists all the relevant alarms for the card type selected (if no specific card is selected all alarms
are listed). When an alarm filter is removed any active alarms which are filtered will re-appear with the
timestamp according to when the filter was removed.

The alarms shown in the alarm drop down list are all alarms registered by each module in the system. A module is
most often represented by a card. From the below list the ADM module equals an ADM decoder card. When an
alarm is raised by the respective module detecting an error condition it is possible for the module reporting the
alarm to override the alarm description, in order to add some extra information.

In some cases, this may cause the alarm text displayed in the alarm filter not to match the actual alarm text; but it
should be obvious which alarm it is.

The Alarm Filter also applies for the SNMP trap system.




™

A pear TV Alarm Filters Root cause filtering | OF % |  Sat
I status [ Card Type slot Module  Port Alarm Severity
Wi zervice View all € (adm) v allw (allv Al v Filter v Add Delate
) ot |
ki output view [ SWITCH all all Al ADM] FRGA T3 packet ouerflow Filtarad
ADM] Transport stream missing
Hard: Vi
Ui Hardusre view ADM] High Continuity Error Rate
Dl Active Alarms ADM] Straam Continuity Error
ADM] PCR PID Missing
Wi #larm History ADM] FCR Missing
i ADM] Wideo PID Missing
Alarm Setup ADM] Wideo PID Scrambled
i Manitaring ADM] Wideo Mizsing
ADM] Wideo Duta Erver
i shmp ADM] Audio PID Missing
ADM] Audio PID Scrambled
&) Trputs ADM] Audio Frames missing

ADM] Audio Data Error

' Conditional Access ADM] Audio Qutput PCM underflow

@ Decoders ADM] WBI Mo valid dsta

ADM] WBI-data missing
 Redundancy ADM] AFD-data missing

ADM] DWB Subtitles LQ/ERROR i
A Admin

[ Imnport/Export

License
U About
Level Set Application Etror Code
CRITICAL 2011-07-12 14:24:35 ipin (1:22) No bitrats on input 22

The root cause filter removes alarms which are caused by alarms earlier in the streams, hence eliminating
distracting alarms. It is turned on and off in the Alarm Setup page.

Raise alarm for scrambled inputs in IP input ports in below of following condition selected by user.

e

A pear TV Monitoring Setup

i.i Status Raise alarm for scrambled inputs in IP input ports off E

a m
&, output View Routed pid enly

w= Hardware View
W' Active Alarms
Wy Alarm History
e Alarm Setup
¢ Monitoring

Wi SNMP

These are the following options supported:

Off Never raise the alarm
Any input PID Raise alarm if any of the PIDs are scrambled at the input
Routed PID only Rise alarm if any of the PIDs are scrambled at the input

This option allows you to specify the timeout for the ‘PID missing’ alar in seconds.
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v PID Status Timeout g

Status timeout for missing PIDs

13.1.8.3 Service Monitoring

75 sec

This feature allows you to configure a bitrate limit for monitoring input component types (eg MPEG Video,
H.264, Audio, etc). Services that are selected to use the filter will raise an alarm if any of their monitored
components drops below the configured bitrate threshold.

A service level profile is configured in three steps:

Settings

MName

PID Limits Bitrate

2] 0 kbps
0 kbps
0 kbps
0 kbps

W

min pid rate profile ...

Component Type
MPEG Video

MPEG Audio

AC-3

|{rmt selected)

MPEG Video
MPEG Audio
Teletext

DVE Subtitling

EMM
Services 'g' Select All ECM

PCR
Private
AC-3

H.264

ID/PCR presence are also monitored qygr

AAC (LATM)
AAC (ADTS)

HbbTV Carousel
Data Carousel

0000

Cancel J [ 0K J
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Settings

Name
PID Limits Bitrate Component Type
) 0 kbps MPEG Video (=]
0 kbps MPEG Audio (=]
0 kbps AC-3 @
0 kbps MPEG Audio (=]
Services g Select All Select by Filters
Module Port Service
0:A 4 7176 (44) (=]
0:4 10 28805 (VOX Austria) @
FID/FCR presence are also monitored on "Services” Cancel | | OK
Below are the parameters for setting up Service Monitoring configuration
Name Name of the monitoring profile. If no name is given, a default name is given. A profile must
have a name.
PID Limits PID limits rules can be added for various component types from the drop down list.
Multiple rules can be added per profile.
Services Services to apply the monitoring criteria of PID Limits, (as well as PCR/PID presence), are

specified. If no other profiles are set up, the default is to monitor all services. The system
allows a service to be monitored by only one profile. If a service has been set up for
monitoring in one profile, it will not be available as an option in the other profiles

This feature allows you to enable CC error monitoring on a port. Once configured with a CC Error limit and time
limit (in seconds), the monitored ports will raise an alarm if this limit is exceeded.

A service level profile is configured in three steps:
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Settings
Mame cc errors profile ...
Limits @ CC Window 60 sec
CC Max 100

Ports @ | Select All | Select by Filters

Module Port
0:A 10 @
0:A 4 @
0:4 14 @
Cancel J I OK
Settings
Mame c errors profile
Limits @ CC Window &0 sac
CC Max 100
Ports g | Select All | Select by Filters
Module Port
0:A 10 @
0:A 4 (<)
0:A 14 @
oA (not selected) @
1
2F 2
5
9
15
20
20 Cancel J I OK
37
39

Below are the parameters for setting up Port Monitoring configuration

Name Name of the profile. If no name is given, a default name is given. A profile must have a
name.

Limits has two parameters to be specified

CCWindow  Specify the time window of which to accumulate CC Errors in seconds.

This value is recommended to be 60 seconds or greater.

CC Max Specify the maximum number of CC Errors in this time window
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Port has two options

Ports The system allows a port to be monitored by only one profile. If a port has been set up for
monitoring in one profile, it will not be available as an option in the other profiles. Writing it
in manually in other profiles nevertheless, the filter will be ignored.

The SNMP agent is located on the MMI module, and uses the same IP address. A number of variables can be
configured, including the SNMP configuration file (containing the public and private community strings, for user
access and alarms); and the trap destination table. This is explained below.

bty
Appear TV SNMP Mib Access

I stats

SNMP Heartbeat

Heartbeat Rate

SNMP Trap Destinations

SNMP Alarm Filters

C cadType slot Module Port Alarm Action

The SNMP Mib Access is configurable in GUI which containing the public and private community strings, for
Read only and Read write community.

The SNMP heartbeat rate can be enabled in GUI and this trap is sent out every n seconds where n can specified
in the GUI.

SNMP Heartbeat

Heartbeat Rate 30 [sec]
Enable

The ordinary alarm filter and the root cause filter is before the SNMP filter, and any alarms which are filtered
away by those mechanisms, and hence are not shown in the active alarm list, are never sent via SNMP.



bty
Appear TV SNMP Mib Access

I statis Community

Read Write

SNMP Heartbeat
G Alarm Histo Heartbeat Rate
Aarm Setup

S Monitoring
j SHMP A
P SNMP Trap Destinations

1 2 3 4 s
TP Address 10.10.0.66

SNMP Alarm Filters

R Admin I cardiype slot Module  port Alarm Action

The SNMP alarm filter provides filtering based on slot, port and alarm ID, like the Alarm Setup before it, and it is
operated the same way.

Five different trap destinations are set in the GUI. After changing status, or IP address or community, press
Apply to start forwarding alarms.

The trap destination table must be edited to receive traps. It has five entries, hence allowing five different trap
destinations to be used at the same time. Additional rows cannot be created. The tdIpAddr field contains the IP
address of the NMS, while the tdRowStatus field is used to determine whether traps should be forwarded. To
enable traps towards a specified address the corresponding tdRowStatus field must be set to active (). To
disable traps, set the tdRowStatus field to notinUse (2). Errors are reported when trying to send traffic towards IP
address 0.0.0.0, which is the default IP address.

Each trap is uniquely identified with the combination of msgld, msgSlot, msgPort, and msginstance fields. The
type of error is specified with the msgld field, while the location is specified with the rest, where the msgSlot field
is the slot, msgPort is the port on the slot, while the msginstance field is used when further differentiation is
necessary.

The other fields correspond to the fields in the GUI: the msgSeverity field to Level, the msgSourceName field to
Application, the msgText field to Error Code, and the msgGenerationTime field to Set.

For more information on using the SNMP agent, refer to the SNMP Integration Guide.

The SOAP XML interface can be used for external control and monitoring of the unit. For more information on
the SOAP XML interface, refer to the AppearTV SOAP XML API document.



This chapter describes how to perform maintenance tasks such as software upgrades, replacing faulty modules,
etc.

Software can be uploaded to the unit remotely using the Maintenance Center (MC) available on port 8088 of the
unit, ie http://<ip_addr>:8088/. Refer to the Upgrade Guide for details.

Required software upgrades for the units will be provided together with instructions by Appear TV's support
department.

For more details on the upgrade procedure, please refer to the Upgrade Guide document.

The platform supports module hot-swapping, i.e. the different modules — power supply, fan, decoder, input, or
switch — can be replaced when the head-end is in operation, without shutting it down. In other words, removing a
module and replacing it with a new one will not damage the module. The effects of hot-swapping a module are
explained in further detail in the following sections.

To remove a module, first loosen the screws on the top and bottom (one screw is located in the ejector). Next,
press the white button inside the module ejector and push the ejector down. The module is now released from
the chassis.

To insert a new module into the chassis, it is important to align the module’s edges with the module-guides in the
chassis. Ensure that the jack on the module is in the open position as illustrated in the figure below. Slide the
module into the unit on the module-guides until the jack touches the chassis. Move the jack upwards. This will
insert the module all the way into the unit.

This module manages all the other modules in the unit and stores all configuration information in a database.
Replacing the Switch+MMI card will cause all services to stop. Hence replacement of the MMI board must be
performed with care, and a full backup of the configuration database is recommended.

All communication between different modules in the unit is facilitated by the switch-module; removing this
module will disable all backplane communication resulting in loss of all services (the color of the status LED on
the modules will change to blue).

Once a replacement switch card is inserted into the device the LED will change back to red or green and services
will resume automatically.
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Figure 14.1 - A Module with its Ejector released

14.2.3 Other Module Hot-swap

Modules can be replaced during normal operation with minimal disruption of services, affecting only the relevant
modules. The unit will automatically reconfigure the new module with identical values its predecessor.
Therefore, the module will automatically begin decoding the same service decoded previously.

It is important to insert the new module into the same slot as the previous one; and ensure
that their configuration is identical.

14.3Adding, Replacing, or Removing Modules

Before upgrading a unit with additional modules, ensure that there is sufficient space (slots) in the chassis.

When all the new modules have been inserted into the chassis, make sure that the front of the chassis is
completely closed with the front panels. Leaving a slot position open without a module or front panel will cause
the unit to draw false air and consequently result in over-heating of the modules in the chassis.

To permanently remove modules from a specific slot position, the modules should first be removed from the
chassis. Next, go to the About page from the Navigation Pane. Click ® to remove the modules. Modules
flagged for removal will be eressed-eut. Click # again to deselect a module. Finally click Apply Changes to
permanently remove the configuration of the module from the chassis.

When replacing an existing module, note that a module configuration always follows the slot position and not
the module itself. Consequently, if a module is moved from one slot in the chassis to a new slot, the unit will
report the original slot position as hardware missing, while the new slot position will be configured as a new
module with default configuration. Hence if a module is to be replaced it is important that the same slot is used.

When replacing a module with a different module type, a mismatch will occur. This will be shown both in the
alarms and in the About page. A DVB-S/S2 module however, can replace a QPSK module. When this happens, a
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convert button # will show up in the About page along with the remove button. Clicking this button will enable
the DVB-5/S2 module to inherit the configuration of the old QPSK module.

It is not possible to undo this process from the web GUI.

The configuration of a unit can be saved onto a file to be retrieved later. This file contains the entire
configuration, including the MMI IP address. To save the current configuration, click Export (see Figure 14.3).

To retrieve the configuration from an existing file, select the file by clicking Browse. Then, check Include local IP
addresses if the IP addresses should be included, and click Restore.

«®p

.}5 pear TV Save Configuration to File Restore Configuration from File

i status
Export the current configuration to a file. This file serves as a Use the form below to restere a configuration. Include the IP

®
® Inputs backup and will be useful when restoring the configuration addresses to make s full restors, do not include it if you want to

(2} Conditional Access make the same configuration on multiple decoders. Note that the

Export
@ Redundancy
# Admin File Browse_ | No file selected.

(#5 Import/Export

@& Decoders MMI IP address is never changed.

Include local IP addresses

¥ License
#% Maintenance Restore
@ about

Figure 14.2- Saving Importing and Exporting Chassis Configuration

This feature has two benefit::

o Torestore a unit to a previous state, or
o Tousethe same setup on multiple units

Use the Include local IP addresses option to bring a unit back to a previous state when lots of changes need to
be undone; or if an upgrade has been unsuccessful.

It is recommended that the configuration be exported before each upgrade and restored after a downgrade (if
the downgrade was unsuccessful).

To use the same setup on multiple units, uncheck the Include local IP addresses option. This way, only one unit
needs to be configured, and all the other units will use the same configuration — but on their existing IP
addresses.

It is possible to allow/block access to the Maintenance center. A specific access point IP address can also be
specified if required.
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‘B status

| @ Inputs

jCS Qutputs

" I@ Redundancy

"5 Admin
iy Import/Export
® License

# Maintenance

0 About
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Maintenance

Maintenance center
Access point IP address
Link

Enable scheduled upgrades
Repository FTP server

FTP Username

FTP Password

Mext scheduled upgrade
Upgrade state

Enable configuration backup
FTP server
FTP Username

FTP Password

Enable alarm syslog forwarding

14.6 Support for Configuration backup

Allow access [«

Not Configured

http://10.10.110.170:8088

e

ftp://10.10.30.15/Testing/

test

in sync

ve

ftp://10.10.30.15/Backup/

test

e

It is possible to automatically take a backup of the configuration database once per day to an external FTP

account.

«0 g
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Wi status
@) Inputs
- ® outputs
" i@ Redundancy
LA Admin
ély Import/Export
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FTP Server Specify the FTP server address
FTP Username Specify the FTP server username

FTP Password Specify the FTP server password

e  Each backup is stored in different file with timestamp.

e Only backup if there has been changes since last time.

When an external syslog server is specified then all alarms raised should also be logged to the syslog which sends
the entries to the external server.
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It is possible to export alarms from GUI. This will save the Alarm History as a CSV file.
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It is possible to restore to the factory-configured IP address on the Switch+MMI module. This can be useful if the
software-configured IP address is lost. The restore is done by setting dip switch 2 to ON on the Switch+MMI card.
When the setting has been applied, the MMI will be configured according to the tables below regardless of what
is stored in memory.



The default IP settings are:

IP Address 192.168.1.100
Subnet Mask 255.255.255.0
Default Gateway 192.168.1.1

After setting the DIP switch the MMI card has to be rebooted. The factory default IP settings will be active as long
as the setting is present. While the DIP switch on, all IP parameters in memory can be changed and saved via the
web interface. Once the DIP switch is changed back to OFF and the card is rebooted, the IP settings in memory
will be activated.

The Switch+MMI module control can be accessed via Ethernet over USB. A USB A/A cable (standard-A type
connector in both ends) should be connected between a PC and the MMI module.

To access the MMl a driver for RNDIS Ethernet gadget must be installed.

On a Windows PC the driver can be installed automatically over Windows Update, or it can be downloaded
manually. The Switch+MMI module can then be accessed directly from a web browser, using the IP address

169.254.254.254.

All MMl functionality is supported over this interface.



It is possible to restore to the factory-configured IP address on the Switch+MMI module. This can be useful if the
software-configured IP address is lost. The restore is done by setting DIP switch 2 to ‘ON’ on the Switch+MMI
card. When the setting has been applied, the MMI will be configured according to the tables below regardless of
what is stored in memory.

The default IP settings are:

IP Address 192.168.1.100
Subnet Mask 255.255.255.0
Default Gateway 192.168.1.1

After setting the DIP switch the MM card has to be rebooted. The factory default IP settings will be active as long
as the setting is present. While the DIP switch on, all IP parameters in memory can be changed and saved via the
web interface. Once the DIP switch is changed back to OFF and the card is rebooted, the IP settings in memory
will be activated.

In order to remove the module, the following procedure must be followed:

Loosen the thumb screws for the fan assembly and remove the fans
Loosen the thumb screws on the MMI module

Press on the Switch-MMI module to come out little.

Take out complete Switch-MMI module.

Set DIP Switch 2=0ON

Replace both MMI and fan assembly
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It is possible to restore to default SSH/CLI password for the MMI Module. The restore is done by setting dip
switch 5to ON on the Switch+MMI card.



Notices

THIS PRODUCT IS LICENSED UNDER THE AVC PATENT PORTFOLIO LICENSE FOR THE PERSONAL USE OF
A CONSUMER OR OTHER USES IN WHICH IT DOES NOT RECEIVE REMUNERATION TO (i) ENCODE VIDEO IN
COMPLIANCE WITH THE AVC STANDARD (*AVC VIDEO") AND/OR (ii) DECODE AVC VIDEO THAT WAS
ENCODED BY A CONSUMER ENGAGED IN A PERSONAL ACTIVITY AND/OR WAS OBTAINED FROM A VIDEO
PROVIDER LICENSED TO PROVIDE AVC VIDEO. NO LICENSE IS GRANTED OR SHALL BE IMPLIED FOR ANY
OTHER USE. ADDITIONAL INFORMATION MAY BE OBTAINED FROM MPEG LA, L.L.C. SEE
HTTP://WWW.MPEGLA.COM

ANY USE OF THIS PRODUCT IN ANY MANNER OTHER THAN PERSONAL USE THAT COMPLIES WITH THE
MPEG-2 STANDARD FOR ENCODING VIDEO INFORMATION FOR PACKAGED MEDIA IS EXPRESSLY
PROHIBITED WITHOUT A LICENSE UNDER APPLICABLE PATENTS IN THE MPEG-2 PATENT PORTFOLIO,
WHICH LICENSE IS AVAILABLE FROM MPEG LA, LLC, 6312, S. Fiddlers Green Circle 400E, Greenwood Village,
Colorado 80111 U.S.A

Dolby® Digital Plus Professional Decoder.

Manufactured under license from Dolby Laboratories. ‘Dolby’ and the ‘double-D’ symbol are trademarks of
Dolby Laboratories. This product contains one or more programs protected under international and U.S
copyright laws as unpublished works. They are confidential and proprietary to Dolby Laboratories. Their
reproduction or disclosure, in whole or in part, or the production of derivatives works therefrom without the
express permission of Dolby Laboratories is prohibited. Copyright 2003-2007 by Dolby Laboratories. All rights
reserved.

Dolby® Digital Plus Professional Encoder.

Manufactured under license from Dolby Laboratories. ‘Dolby’ and the ‘double-D’ symbol are trademarks
of Dolby Laboratories. Unpublished work. Copyright 2003—2013 Dolby Laboratories, Inc., and Dolby
Laboratories Licensing Corporation. All rights reserved.

Dolby® Digital/Dolby® Digital Plus Transcoder.

Manufactured under license from Dolby Laboratories. ‘Dolby’ and the ‘double-D’ symbol are trademarks
of Dolby Laboratories. Unpublished work. Copyright 2003—2007 Dolby Laboratories, Inc., and Dolby
Laboratories Licensing Corporation. All rights reserved.

Dolby® E Decoder.

Manufactured under license from Dolby Laboratories. ‘Dolby’ and the ‘double-D’ symbol are trademarks
of Dolby Laboratories. Unpublished work. Copyright 1998-2007 Dolby Laboratories, Inc., and Dolby
Laboratories Licensing Corporation. All rights reserved.
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