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Deliverable D10.2
Identification and specification of "NGH-Ph.1" prototypes to be built
v0.1 - August 25, 2011 

Abstract

This deliverable presents the different prototypes to be built within the TF10 of the ENGINES project for further evaluation of a ”NGH-Phase 1” transmission by TF11. After a definition of the target "NGH Phase 1" features, the document gives for each prototype, the type to be developed (either a software IP block or a complete hardware and software equipment), the interfaces with other prototypes in a DVB-T2 chain, and the preliminary DVB-NGH features supported by the prototype.   
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1 Introduction
Within the WP4, TF10 deals with the prototyping of "Full T2" or "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 D10.2 reports about the phase 2. A first deliverable (D10.1) dealt with the phase 1.

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

This document describes the prototype equipment intended to be implemented by partners contributing to TF10 and having provided data by the edition date of this document:

	Prototype Nr
	Type of equipment
	Provided by

	1
	T2 Modulator
	TeamCast

	2
	T2 Modulator
	Thomson Broadcast

	3
	T2 Transmitter
	Mier

	4
	T2 Gap-Filler
	Mier

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	


2 Definitions

The following "NGH Phase 1" features have been identified as relevant targets within the project'scope of work:

· T2-Lite FEF, with support of T2-MI rel 1.3.1

· Mixed T2 and T2-Lite,

· SC-OFDM for satellite segment,

· Others (TBD)

3 Prototype 1: TeamCast DVB-T2 modulator 

Providing partner : TeamCast

3.1 General description

The TeamCast DVB-T2 modulator is a complete prototype board generating a DVB-T2 or DVB-T2-Lite RF signal [1]. The modulator supports T2-MI rel 1.3.1 inputs and manages mixed T2 frames and T2-Lite frames. 
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3.2 Interfaces

The following figure presents the interfaces of the modulator. Two ASI inputs are dedicated to reception of a MPEG-TS stream or a T2-MI stream [2]. GPS, 10MHz, PPS and TOD inputs are dedicated to synchronization of the modulator (required for SFN processing). The DVB-T2 RF signal is given by RF output and RF monitoring output. The control of the modulator is realized through IP or RS232 interface  

Inputs

ASI input 1 and 2

General function: MPEG-TS and T2-MI inputs (ASI format)

Data rate: up to 80Mbps
Level range : 0 to +10dBm

Connector: SMA – 50 Ω

GPS input

General function: external 10MHz input for demodulator synchronization

Frequency: 10MHz

Level range : 0 to +10dBm

Connector: SMA – 50 Ω

PPS input

General function: external 10MHz input for demodulator synchronization

Frequency: 10MHz

Level range : 0 to +10dBm

Connector: SMA – 50 Ω

10MHz input

General function: external 10MHz input for demodulator synchronization

Frequency: 10MHz

Level range : 0 to +10dBm

Connector: SMA – 50 Ω

TOD input

General function: TOD input to synchronize the date on the modulator (absolute timestamp management)

Frequency: 10MHz

Level range : 0 to +10dBm

Connector: RS232 serial interface 

Outputs

RF output
General function: DVB-T2 RF signal transmission

Frequency range: 300 MHz to 900 MHz

Level range : -11 dBm to  +1 dBm

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

Connector: SMA – 50 Ω

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

Frequency range: 300 MHz to 900 MHz

Level range: -31 dBm to -19 dBm

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

Connector: SMA – 50 Ω

Control and monitoring

The control of the modulator can be realized thanks to the Controlcast GUI through the IP interface. Commands may also be sent to the module through RS232 interface.

The Controlcast GUI allows setting all the parameters of the modulator and monitors status information on the transmission. Concerning DVB-T2 parameters, the GUI sets the modulation parameters when considering system A DVB-T2 transmission but monitors the modulation parameters defined by the T2-MI stream when considering system B transmission.

3.3 Supported T2 modes and features

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

	General Frame Parameters

	DVB-T2 mode
	System A (MPEG-TS only) :  T2 or T2-Lite

 system B (T2MI over TS) : T2, T2-Lite or mixed T2/T2-Lite

	SFN transmission
	Yes (relative and absolute)

	Bandwidth
	5MHz, 6MHz, 7MHz, 8MHz

	Multi-PLP
	Yes, up to 8 PLPs per T2 standard

	MISO
	Yes

	TFS
	Not supported

	FEF
	Null FEFs, T2-Lite FEFs

	TX signaling
	Not supported

	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, 1/128 

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

	PAPR 
	No* 

	L1 constellation
	BPSK, QPSK, 16QAM, 64QAM

	PLP parameters

	PLP type
	Common, Type 1, Type 2

	LDPC
	16K, 64K

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

	Constellation
	QPSK, 16QAM, 64QAM, 256QAM

	Rotated constellation
	Yes

	Time interleaver
	Disable, intra-frame, inter-frame

	High efficiency mode
	Yes


*The modulator does not integrate TR and ACE algorithms but is able to reserved tones dedicated to TR-PAPR management.
**Dedicated to T2 frames

 Δ Dedicated to T2-Lite frames

4 Prototype 2 : Thomson Broadcast DVB-T2 modulator 

Providing partner : Thomson Broadcast
4.1 General description

The Thomson Broadcast DVB-T2 modulator is a complete prototype board generating a DVB-T2 RF signal [1]. The modulator supports both T2-MI and MPEG2-TS inputs and manages T2 frames. 
4.2 Interfaces

Inputs

ASI input 1 and 2

General function: MPEG-TS and T2-MI inputs (ASI format)

Data rate: up to 72MHz

Level range : ASI standard

Connector: BNC – 50 Ω
GPS input
General function: external antenna input for GPS reception

Frequency: GPS standard

Connector: TNC – 50 Ω
PPS input
General function: external 1pps input

Level range : TTL

Connector: BNC – 50 Ω

10MHz input
General function: external 10MHz input

Frequency: 10MHz

Level range : TTL

Connector: BNC – 50 Ω
Outputs

RF output
General function: DVB-T2 RF signal transmission

Frequency range: UHF version (470 to 862 MHz)
Level range : -15 dBm to  +17 dBm
Supported bandwidth : 5MHz, 6MHz, 7MHz, 8MHz,

Connector: SMA – 50 Ω
Control and monitoring

The control of the modulator can be realized thanks to the web interface through the IP interface.

The web interface allows to set all the parameters of the modulator and monitors status information on the transmission.

4.3 Supported T2 modes and features

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

	General Frame Parameters

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

	SFN transmission
	Yes

	Bandwidth
	5MHz, 6MHz, 7MHz, 8MHz

	Multi-PLP
	Yes

	MISO
	Yes

	TFS
	No

	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, 1/128 

	Pilot pattern
	PP1 to PP8

	PAPR 
	Tone Reservation 

	L1 constellation
	BPSK, QPSK, 16QAM, 64QAM

	PLP parameters

	PLP type
	Common, Type 1, 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

	High efficiency mode
	Yes


5 Prototype 4: Mier  DVB-T2 transmitter.

Providing partner:  MIER Comunicaciones S.A.
5.1 General description

The transmitter prototipe is part of the range of solutions for digital terrestrial TV broadcasting , providing output powers of  20, 50, 100Wrms.

Extremely compact, flexible and reliable; it is designed to cover deployment needs on remote centers with harsh accesses and with space restrictions.
It provides an elevated efficiency and robustness, allowing an easy installation and commissioning. Its modular design allows configuring different types of redundancy architectures to improve system availability. Additionally, it includes a series of automatic parameter configuration, as well as flexible monitoring and remote control tools, providing an intuitive and simple OPEX.
Its highly compact design allows allocating a 100Wrms transmitter in a standard 19” rack unit with only 2U height. 
Its modular conception provides the flexibility to configure the equipment as transmitter, transposer or on-channel repeater configurations (echo canceller is available for on-channel repeater configuration).

The transmitter is made up by two units:

· Driver unit (1U).
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· Power amplifier unit (2U).
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5.2 Driver unit interfaces

Inputs
The inputs interfaces are described below:

ASI input 1 and 2
Signal type: MPEG-TS ( ASI format)

Connectors: 2×BNC female 75 Ω (back-panel)
10MHz input
Signal type: External sinusoidal signal of 10MHz for frequency synchronization
Level: from 0 to +10dBm

Connector: BNC female 50 Ω (back-panel)
1 PPS input
Signal type: External 1 PPS signal for time synchronization.
Level:  TTL
Connector: BNC female 50 Ω (back-panel).

GPS antenna input
Signal type: RF signal from GPS antenna.

Connector: SMA female 50 Ω (back-panel).

GSM antenna input
Signal type: GSM signal (dual band 900MHz /1800 MHz)

Connector: SMA female 50 Ω (front-panel)
Mains input
Signal type: AC 230V

Connector: IEC-320-C14
Outputs
RF output

Signal type: RF signal in the UHF band.

Level: 0 dBm maximum
Connector: N female 50 Ω (back-panel).

IF output sample

Signal type: IF signal (36.16 MHz)

Level: -20 dBm
Connector: SMA female 50 Ω (front-panel)
RF output sample

Signal type: RF signal in the UHF band.

Label: -30 dB lower than the nominal output power.
Connector: SMA female 50 Ω (front-panel).

5.2.1 Control interfaces.

External IP communication

Connector: RJ-45 female (back panel)

Local communication

Connector: RJ-45 female (back panel)

Dry contacts
Phoenix contact female 10 ways (back panel)

5.3 Power unit interfaces

Inputs
The inputs interfaces are described below:

RF input

Signal type: RF signal in UHF band, coming from driver unit
Connectors: N female 50 Ω (back-panel)
Mains input
Signal type: AC 230V

Connector: IEC-320-C14
Outputs
RF output

Signal type: RF signal in the UHF band.

Level: 25Wrms, 50Wrms and 100Wrms
Connector: N female 50 Ω (back-panel).

RF output sample

Signal type: RF signal in the UHF band.

Label: -30 dB lower than the nominal output power.
Connector: SMA female 50 Ω (front-panel).

RF output sample (driver unit feedback)

Signal type: RF signal in the UHF band.

Label: -30 dB lower than the nominal output power.
Connector: SMA female 50 Ω (front-panel).

5.3.1 Control interfaces.

Local communication

Connector: RJ-45 female (back panel)

Dry contacts
Phoenix contact female 20 ways (back panel)
Control and monitoring.

The transmitter incorporates a Remote control module in the driver unit based on an Ethernet 10Base-T interface which allows external management.

Through this interface different services and IP protocols are implemented, easing handling and maintenance of the equipment. The module includes a GPRS/EDGE modem for backup of the communications.
SNMP

The SNMP Agent provides access and control over basic parameters of the system through the SNMP protocol. The SNMP requests will be answered depending on the entry interface, and the traps sent to one or both interfaces depending on the configuration of the corresponding object of the MIB.
SNMP agent parameters can also be accessed via a Web Browser in order to easy its use by accessibility by using common interfaces. 
WEB BROWSER

Web Browser interface provides embedded web control and monitoring features. Executable from any standard Internet browser, it doesn’t require any specific software.

5.4 Supported T2 modes and features.

The transmitter support the same features described in the paragraph 3.3
6 Prototype 5: Mier  DVB-T2 gapfiller.

Providing partner : MIER Comunicaciones S.A.
6.1 General description.

The gapfiller prototype is part of the modular serie which allows to build flexible configurations (several transmitters/repeaters/gapfillers in the frame, including optional modules like GPS, UPS, monitoring, ...).

The nominal output powers are 1Wrms, 2Wrms and 5Wrms.

This modular serie allows up to four 1W/2Wrms channels or three 5W channels per frame with two additional slots for service modules.
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Each channel is made up of two different modules:

· Down-converter:  It moves an UHF channel to IF.

· Up-converter: It moves the IF signal to an UHF channel and amplifies it to reach the nominal output power. 
6.2 Down-converter interfaces.
Inputs.

RF IN

Signal type: RF signal in the UHF band, coming from the receiving antenna.

Level range: from -75 dBm to -20 dBm
Connectors: N female 50 Ω (module front-panel).

LO input

Signal type: LO sample coming from the up-converter and used for the down-conversion mixer.

Level: -5 dBm
Connectors: N female 50 Ω (module front-panel).

Outputs
RF sample
Signal type: Input signal sample (UHF band) for monitoring.
Connectors: SMB male 50 Ω (module front-panel).

IF sample
Signal type: IF signal sample for monitoring.

Level: -20 dBm
Connectors: SMB male 50 Ω (module front-panel).

IF output
Signal type: IF signal output to the up-converter.

Level: 0 dBm

Connectors: SMA female 50 Ω (module front-panel).

Control interfaces.

Easy check (RS-232) connector

Interface to connect handheld terminal for local monitoring.
Connector: RJ-45
6.3 Up-converter interfaces.
Inputs.

IF IN

Signal type: IF signal, coming from the down-converter.

Level: 0 dBm
Connectors: SMA female 50 Ω (module front-panel).

Outputs
RF output

Signal type: RF signal in the UHF band, going to transmitting antenna.

Level: 1, 2 and 5Wrms

Connectors: SMA female 50 Ω (module front-panel).

RF Sample
Signal type: RF output signal sample (UHF band) for monitoring.

Level: 20 dB lower than RF output level.
Connectors: SMB male 50 Ω (module front-panel).

LO OUT

Signal type: LO signal sample for mixing process in the down-converter module.

Level: -5 dBm.
Connectors: SMB male 50 Ω (module front-panel).

LO Sample
Signal type: LO signal sample for monitoring.

Level: -20 dBm

Connectors: SMB male 50 Ω (module front-panel).

10 MHz Sample
Signal type: 10 MHz reference signal sample for monitoring.

Level: 7 dBm.

Connectors: SMB male 50 Ω (module front-panel).

Control interfaces.

Easy check (RS-232) connector

Interface to connect handheld terminal for local monitoring.
Connector: RJ-45
6.3.1 Control and monitoring
LOCAL INTERFACES
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· 6 button + LCD display device

· To adjust and check the operation of each of module.

Once plugged to a specific module it will browse all possible configuration, monitoring and status information of the module.
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mTDT Toolkit

· Proprietary software Local Graphical User Interface

· Offers the most intuitive and friendly user way to manage the system by means of a laptop.

· When connected to a serial port, it allows automatic profile loading, exhaustive monitoring of the equipment, firmware updates and complete configuration.

REMOTE INTERFACES.

SNMP

· The SNMP Agent provides access and control over basic parameters of the system through the open architecture SNMPv2 protocol.

· Embedded on the SMU (System Management Unit) module. 

· It includes a GPRS/EDGE modem as a backup of the communications

· 10Base-T interface to manage the equipment remotely over the Control module.

Web-browser

· Executable from any standard Internet browser, it doesn’t require any specific software

· Allows saving on proprietary programs

· Easy remote and local control and monitoring capabilities depending on user privileges. 

· Embedded on the SMU (System Management Unit) module.
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�To be updated if the modulator supports T2-Lite, or deleted if not.
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