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 Deliverable D10.3 - V0.1 - December 15, 2012

Deliverable D10.3
Report about the delivery of 
the "Full T2" prototypes

v0.1 - December 15, 2012 

Abstract

This deliverable presents the different prototypes built within the TF10 of the ENGINES project and delivered to TF11 for further evaluation of a ”full T2” transmission. 
This document just identifies and gives pictures of the prototypes delivered to TF11 by the end of September, 2011.

A complete specification of the prototypes was given in the Deliverable 10.1 rev 0.6, released on September 15, 2011.   
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1 Introduction
Within the WP4, TF10 deals with the prototyping of "Full T2" and "NGH phase 1" compliant equipment.

This prototype equipment will be used for evalutation and validation of the corresponding advanced functional features/technologies. This evaluation / validation phase will rely on both laboratory tests and field tests respectively led within TF11 and TF12. Prototyping here means either hardware or software implementation.

The developpement work within TF10 is led in two phases:

· Phase 1: prototype implementation of "Full T2" compliant equipment,

· Phase 2: prototype implementation of "NGH Phase 1" compliant equipment.

This deliverable D10.3 reports about the completion of the development of prototypes for phase 1. 

It confirms that prototypes have been well developed and delivered to TF11. 

It just shows pictures of the prototypes. 

A complete specification of the prototypes is given in the deliverable D10.1.

The "Full T2" and "NGH Phase 1" compliance is defined in the TF10 description document.

The different prototypes developed and delivered by TF10 for testing in TF11 and TF12 are the following ones:

	Prototype Nr
	Type of equipment
	Provided by

	1
	T2 Modulator
	TeamCast

	2
	T2 Modulator
	Thomson Broadcast

	3
	T2 Transmitter
	Thomson Broadcast

	4
	T2 measurement demodulator
	TeamCast

	5
	T2 Transmitter
	Mier

	6
	T2 Gap-Filler
	Mier

	7
	T2 Gateway
	URL – La Salle

	8
	T2 Gateway
	ENENSYS

	9
	T2 Modulator
	ENENSYS


2 Definitions

The following "full T2" features have been identified as relevant targets within the project'scope of work:

· MultiPLP (PLP number, mode, ...)

· SFN

· PAPR

· MISO

· MIMO (MISO with diversity reception)

· FEF step 1 - (empty FEF)

· TX Signalling

· Others (TBD)

3 Prototype 1: TeamCast DVB-T2 modulator 

Providing partner: TeamCast
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The MT2 modulator developed and delivered to the project

4 Prototype 2: Thomson Broadcast DVB-T2 modulator 

Providing partner: Thomson Broadcast
5 Prototype 3: Thomson Broadcast DVB-T2 transmitter 

Providing partner: Thomson Broadcast
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6 Prototype 4: TeamCast DVB-T2 demodulator  

Providing partner : TeamCast
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The RQX professional monitoring receiver adapted and delivered to the project
7 Prototype 5: Mier  DVB-T2 transmitter.

Providing partner:  MIER Comunicaciones S.A.
The transmitter is made up by two units:

· Driver unit (1U).
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· Power amplifier unit (2U).
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8 Prototype 6: Mier  DVB-T2 gapfiller.

Providing partner: MIER Comunicaciones S.A.
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9 Prototype 7: LA SALLE  DVB-T2 Gateway

Providing partner: Ramon Llull University – La Salle.
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Prototype 8 : ENENSYS DVB-T2 Gateway

Providing partner : ENENSYS
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9.1 General description

Running at the head-end, the ENENSYS DVB-T2 Gateway (NN6-T2Gateway) encapsulates the MPEG-2 TS stemming from a typical DVB-T multiplexer into DVB-T2 Base Band frames. It outputs the resulting DVB-T2 multiplex using the T2-MI (Modulator Interface) protocol through ASI and IP.
The NN6-T2 Gateway is the central body of the operational DVB-T2 network as it provides in-band control and signalling to all the DVB-T2 modulators. When using Multiple PLP (Physical Layer Pipes) to provide service-specific robustness, the NN6-T2 Gateway enables all the modulators to generate the same data in a deterministic manner. Also the NN6-T2 gateway enables SFN broadcasting over DVB-T2. It provides in-band and out-of-band synchronization information to all modulators to generate the same data at the very same time over  the same frequency. It also supports MISO broadcasting to increase SFN performance.
9.2 Interfaces

The ENENSYS DVB-T2 Gateway offers the following inputs/outputs interface to generate a DVB-T2 multiplex
ASI input 1 to 6
General function: MPEG-2 TS input delivered over ASI

Connector : BNC – 75 Ω

Gigabit Ethernet data port

General function: Up to 8 MPEG-2 TS inputs delivered over IP networks 
Connector: RJ45

PPS input

General function: external 1PPS input for synchronization purposes

Connector: BNC  – 50 Ω

GPS input

General function: external RF GPS input for synchronisation purposes

Connector: TNC – 50 Ω

9.2.1 Outputs

ASI output 1 to 2
General function: mirrored MPEG-2 TS input delivered over ASI

Connector : BNC – 75 Ω

Gigabit Ethernet data port

General function: T2-MI stream delivered over IP networks 
Connector: RJ45

PPS output

General function: 1PPS output for synchronization purposes

Connector: BNC  – 50
9.2.2 Control and monitoring

The NN6-T2 Gateway offers an easy-to-use web-based Graphical User Interface to fully control and monitor the product. A dedicated Ethernet port allows to control the gateway.
9.3 Supported T2 modes and features

The ENENSYS T2 Gateway supports the following parameters:

	General Parameters

	Length
	2 Superframes

	Frames per Superframe
	2

	Subslices per Frame
	1 (Single PLP) and up to 1670 (Multiple PLP)

	DVB-T2 mode
	System A (MPEG-TS only) and system B (T2MI over TS)

	SFN transmission
	Yes

	Bandwidth
	5,6,7,8MHz

	Multi-PLP
	Yes, up to 8 PLPs

	MISO
	Yes

	Null packet deletion
	Yes

	FEF
	Yes

	TX signaling
	No

	FFT size 
	1K, 2K, 4K, 8K, 16K and 32K

	Extended bandwidth
	Yes

	Guard interval
	1/4, 19/128, 1/8, 19/256, 1/16, 1/32 and 1/128

	Pilot pattern
	PP1, PP2, PP3, PP4, PP5, PP6 and PP7, PP8

	PAPR 
	TR (Tone Reservation)

	L1 constellation
	BPSK, QPSK, 16 QAM and 64QAM

	L1 Repetition
	No

	PLP parameters

	PLP type
	Type 1 and Type 2

	LDPC
	16K, 64K

	Coderate
	1/2, 3/5, 2/3, 3/4, 4/5, 5/6

	Constellation
	QPSK, 16QAM, 64QAM, 256QAM

	Rotated constellation
	Yes

	Time interleaver
	Yes

	High efficiency mode
	Yes

	ISSY
	Yes


Prototype 9: ENENSYS DVB-T2 Modulator
Providing partner : ENENSYS
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9.4 General description

NetMod DTTV is ENENSYS’ standalone modulator to broadcast digital TV services over DVB-T, DVB-H or DVB-T2 networks. It is fully DVB-T2 standard compliant. It supports the broadcasting in single PLP and multiple PLP modes. It provides T2-Modulator Interface (T2-MI) over ASI and IP to receive configuration and synchronization information from the DVB-T2 Gateway. It also supports MISO transmission to improve SFN broadcasting.
9.5 Interfaces

The NetMod DTTV offers the following inputs/outputs interface to modulate a DVB-T2 signal

ASI input 1 and 2

General function: MPEG-2 TS and T2-MI inputs delivered over ASI networks

Connector : BNC – 75 Ω

Gigabit Ethernet data port

General function: MPEG-2 TS and T2-MI inputs delivered over IP networks

Connector: RJ45

PPS input

General function: external 1PPS input for synchronization purposes

Connector: BNC  – 50 Ω

GPS input

General function: external RF GPS input for synchronisation purposes

Connector: TNC – 50 Ω

9.5.1 Outputs

RF output
General function: DVB-T2 RF signal transmission

Frequency range: 100 MHz to 870 MHz

Level range : -20 dBm to  +2 dBm

Supported bandwidth : 5MHz, 6MHz, 7MHz, 8MHz,

Connector: SMA – 50 Ω

RF monitoring output
General function: DVB-T2 RF signal monitoring

Frequency range: 100 MHz to 870 MHz

Level range : -20 dBm to  -40 dBm

Supported bandwidth : 5MHz, 6MHz, 7MHz, 8MHz,

Connector: SMA – 50 Ω

IF output

General function: DVB-T2 IF signal transmission

Frequency range: 20 MHz to 85 MHz

Level range : -10 dBm to  0 dBm

Supported bandwidth : 5MHz, 6MHz, 7MHz, 8MHz,

Connector: SMA – 50 Ω

9.5.2 Control and monitoring

The NetMod DTTV offers an easy-to-use web-based Graphical User Interface to fully control and monitor the product. A dedicated Ethernet port allows to control the NetMod DTTV

9.6 Supported T2 modes and features

The different DVB-T2 modes supported by the modulator are given in the following table: 

	General Parameters

	Length
	2 Superframes

	Frames per Superframe
	2 and 6

	Subslices per Frame
	1 (Single PLP) and up to 270 (Multiple PLP)

	DVB-T2 mode
	System A (MPEG-TS only) and system B (T2MI over TS)

	SFN transmission
	Yes

	Bandwidth
	5,6,7,8MHz

	Multi-PLP
	Yes, up to 8 PLPs

	MISO
	Yes

	Null packet deletion
	Yes

	FEF
	Null FEFs

	TX signaling
	No

	FFT size 
	1K, 2K, 4K, 8K, 16K, 32K

	Extended bandwidth
	Yes

	Guard interval
	1/4, 19/128, 1/8, 19/256, 1/16, 1/32 and 1/128

	Pilot pattern
	PP1, PP2, PP3, PP4, PP5, PP6 and PP7, PP8

	PAPR 
	TR (Tone Reservation)

	L1 constellation
	BPSK, QPSK, 16QAM, 64QAM

	L1 Repetition
	No

	PLP parameters

	PLP type
	Type 1 and Type 2

	LDPC
	16K, 64K

	Coderate
	1/2, 3/5, 2/3, 3/4, 4/5, 5/6

	Constellation
	QPSK, 16QAM, 64QAM, 256QAM

	Rotated constellation
	Yes


	Time interleaver
	Yes

	High efficiency mode
	Yes

	ISSY
	Yes
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