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1 Introduction

It is expected that by the 2015 timeframe, Rich Media content consumption will increase several-fold and the content will be consumed using a variety of devices. To facilitate this Rich media content consumption, an efficient, flexible and robust NGH system is needed to accompany digital switch over and convergence of fixed and mobile services as well as telecommunication services, 

Assuming that the standardization process can be kicked off in the first quarter of 2010 the publication of the related ETSI standard(s) is expected in 2011. The first commercial NGH devices might then become available in 2013, as required for success in the market place.

In order to fulfil the NGH commercial requirements, the DVB project is issuing this Call for Technologies. This call is intended to invite technology inputs that would facilitate an appropriate NGH physical layer on which a successful full NGH system could be built. The call is issued to industry, and responses are required  by 26.2. 2010. A seminar will be organised a month after receipt of proposals for the CfT (around the end of March 2010), where proponents will be able to present their contributions.  Evaluation of responses will follow and system specification work will start after that. The Call for Technologies is open for responses to DVB Members, as well as to organisations which are not DVB members who would be asked to join DVB if they intend to participate in the evaluation of the proposed technologies and in the development of the specification. Otherwise they will have to sign an agreement.
The general NGH commercial requirements are defined in annex 1 (DVB SB document SB1856). This is accompanied for guidance by their technical interpretation/comment by the TM-H group as reflected in Annex 2, although other reasonable interpretations are not excluded. This interpretation table also gives some indication of the relevance of each commercial requirement for the physical layer and the other layers of a NGH system, respectively.
Additional useful information (but not requirements) is given in Annex 5 (the study mission report). 

Key target dates: 

· Deadline for proposal submission – 26 February 2010
· Presentation of proposals to TM-H – around 31. March 2010
2 Areas in which contributions are requested

Responses to this Call for Technologies are requested in the areas identified in this section. However it should be noted that responses need not be limited to the specific techniques identified – indeed the TM-H study group would be keen to receive responses which meet the commercial requirements, but which are outside the initial list of techniques given below. The proposals should preferably be focused on technologies at the physical layer. The proposals may also include descriptions of a full NGH system, especially when  these help to evaluate, position and value the individual technologies proposed.
Following from the work done by the TM-H NGH study mission, the following technical areas have been identified as an initial list of candidate elements for NGH:

- MIMO techniques

- e.g. cross-polarized Tx-Rx, distributed MIMO

- space-time block coding, e.g.  Alamouti –  coding,  Golden code etc


- 4x2, 2x2 antenna solutions preferred


- MIMO in SFN, 

- Modulation, encoding, interleaving
- Signalling
- Graceful degradation

- Means to reduce latency of the system
- Zapping time reduction

- Technologies for network control

- Peak to mean power reduction (PAPR)
- Means to introduce local content

- Methods for seamless handover (horizontal, i.e. within NGH system - and vertical, i.e. to other systems)

- Power saving techniques

- Methods to ensure operation at very low C/N (around 0 dB)

Note: Inclusion of an item in the above list does not imply its adoption to the final standard.
2.1 Channel models and performance
In order to facilitate system evaluation in realistic channels, contributors will be provided with, for instance, a double-directional stochastic ray tracing model (MATLAB code) and characteristics of typical receiver antennas. The models are intended to cover MIMO and broadly also non-MIMO cases. These will be made available on DVB web site in due course.
3 Formalities

3.1 General terms and conditions

The DVB TM-H group will not consider submissions that contain detail that is confidential. Those submitting information acknowledge that any and all information contained in their submission will not be treated as confidential and should not be marked as such.

Acceptance of submissions does not imply that the information will be included in any DVB specification.

3.2 Submission Details

The responses to this Call should be submitted by email (with subject line “DVB NGH contribution”) before the appropriate deadlines to the DVB project office: dvb@dvb.org. Documents should be attached in one of the following formats: MS‑Office Word (version 2003 or earlier), HTML or PDF.

Due date: 26.2.2010 24:00 CET
3.3 Format of the proposal

In order to speed up the evaluation of the submitted papers, proposers are requested to use the format described below. It should be noted that proposals will be accepted which do not fully meet this format, or which do not include the full details requested. However priority may be given to those proposals which more completely conform to this format.
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Executive summary of the proposal

A brief description of the proposal, preferably in relatively non-technical terms, should be provided.  This should be less than 500 words.

Proposed Arrangement for launching NGH Pooling

One conclusion from DVB’s recent experience with patent issues is that it is desirable to have an early completion of a pooling effort. This provides greater certainty to implementers and, while not ex ante, can lead to more timely disclosure of essential IPRs.

For NGH, we would like to attempt to head off the risk of long delays in pool completion. For this reason, contributors to the NGH specification will be asked if they are willing to be contacted in respect of a pooling effort. This contact will be initiated soon after the responses to this CfT have been assessed.

Therefore, as part of this CfT, respondents are asked to indicate their willingness to participate in the initial steps of a pooling effort if they think that they have IP which is relevant or may become relevant to NGH. Respondents are asked to complete Annex 4 as part of their response to this CfT.
Functional areas addressed

The proposals should describe which functional block in the NGH system is addressed by the technology and summarize the reasoning behind the proposal.
Description of the technology of the proposal

The proposals should include a detailed description, including a full block diagram or other relevant description. If the proposal consists of an entire system proposal, a block diagram of the system should be included. If the proposal consists only of modifications to certain blocks of the current DVB-T2 and other relevant DVB standard, it should be made clear which blocks of a current transmitter and receiver would need to be modified. [This could be done by reference to a generic block diagram of a DVB-T2 Tx and Rx which is included as an annex to this CfT]. 
Justification of the proposal

The proposal should include explanation how it addresses commercial requirements and other justification. These might include

- table of targeted commercial requirements

- expected performance preferably verified by plausible simulation results


- latency (if relevant)

- complexity explanation
- 

Etc

Performance
The proposals should be backed up with information how the system performance is changed by applying the technology. Some proposals may not be described directly as performance figures. Then other appropriate ways of describing the benefits should be used. 

Complexity, cost and other commercial requirements
The proposals should have an estimate of the complexity. Specifically the network and terminal implementation issues should be addressed. Also special influence on any commercial requirement should be discussed.

Simulations 

If possible, proposals should be backed up with a software implementation (source code or precompiled modules) to assist TM-H to assess their suitability. 

As a minimum, proponents should provide convincing theoretical explanation of the achievable performance. It would also help in adopting any technique if as much as possible could be revealed (except possibly the final details of the implementation). Verification of the claimed performance may be requested.
Compatibility

The proposals should have a description of the extent of any compatibility with DVB-T2 or any relevant standard, preferably in the form of a cross reference matrix. This might include some description about the complexity of a joint DVB-T2/DVB-NGH or other combination receiver.

Other information in support of your proposal

Please use this section to describe any special features of your proposal not covered by the above sections

Annex 1: Commercial requirements

Annex 2: Technical interpretation of the commercial requirements 
Annex 3: Generic block diagram of DVB-T2 transmitter and receiver 
Annex 4: IPR declaration form

Annex 5: Study mission report

Annex 1: Commercial requirements

For full text see SB1856_Commercial Requirements for NGH.

Annex 2: Technical interpretation of commercial requirements

This table gives technical comments and examples of interpretation of the commercial requirements. This is of an informative nature only.

	REQ #
	Commercial requirement description
	
	Transition into technical requirement
	
	Relevance to PHY or other layer(s)

	1
	The system shall be configurable either as a broadcasting system (unidirectional) or as a system incorporating also an interaction channel (bidirectional).
	
	The NGH physical layer is unidirectional only, but NGH services may also use a bidirectional channel which is independent of the unidirectional channel. This requirement may have impact on the signalling embedded on the NGH physical layer.
	
	Mainly PHY,

May affect  all layers

	2
	The time taken to start to consume NGH services when switching from non-NGH application/service should be faster than DVB-H or other similar systems in the market.
	
	This affects the design of all layers from physical layer to the i-frames (for example). In general improvement should be made all areas where it is possible. Examples of the affected areas: time interleaving, service identification, zapping -->cross-layer optimization
	
	All layers

	3
	The DVB-NGH specification should enable distribution of location based content/services within an SFN with minimum increase to network overhead.
	
	Similar approach as e.g. in FLO should be considered (i.e. partially or for a short period breaking the SFN network). All layers may be affected.
	
	PHY 
May affect all layers

	4
	The NGH system shall enable significantly shorter service interruption than DVB-H when a user changes from one NGH service to another and in any case be competitive with other state-of the art mobile TV systems. 
	
	This affects on the zapping solution and e.g. hints possibility for the 'gradual zapping'.  -->Cross layer optimization needs also to be considered
	
	PHY
All layers

	5
	The new specification should enable low power consumption at least comparable to the one of the existing DVB-H receivers.
	
	This affects mainly the physical layer. E.g. Narrow spectrum, Time-slicing. This requirement may be difficult to achieve but it should be kept in mind when new solutions are defined. Perhaps a few tens of mw improvement.
	
	PHY

	6
	The DVB-NGH specification should be designed to allow for real time interaction with a DVB-NGH service with a minimum of broadcast downlink latency delay.
	
	100 ms would seem a reasonable value for the minimum of broadcast downlink latency delay. The system should allow the delay to be as low as this. It should be noted though, that this is not mandated. MIMO might help in achieving this minimum value. 
	
	PHY
all

	7
	The DVB-NGH specification shall be optimized for outdoor and deep indoor portable and slow mobile reception (pedestrian <15 km/h). 
	
	The specification will fulfill this requirement in any case.
	
	PHY

	8
	The DVB-NGH specification shall also be optimized for in-vehicle and outdoor mobile vehicular reception (15 to 350 km/h). 
	
	This requirement is spread over several different scenarios. E.g. 350 km/h may require a special solution (e.g. use of repeaters). Not all parameter combinations will be able to fulfill this speed. --> We might find different parameter combinations which are targeted to separate scenarios.
	
	PHY

	9
	The DVB-NGH specification should be designed for co-existence with other broadcasting and wireless/mobile telecommunication systems on the transmitter/base station side.
	
	It should be possible to enable NGH and e.g. LTE or DVB-T/-T2 transmissions within the same tower.

	
	PHY

	10
	The DVB-NGH specification shall be designed for allowing co-existence with other broadcasting and wireless/mobile telecommunication systems on the receiver/mobile station side.
	
	This relates to the interference between LTE and NGH in the terminal. It is not required to have NGH and LTE actually functioning in parallel, since it is very challenging. However it is not disallowed.
This also relates to interference in the receiver between NGH and other standards using different sites (adjacent channel interference).
	
	PHY

	11
	The DVB-NGH specification shall be designed to operate at least in the frequency bands III, IV and V, L-band and S-band.
	
	This is not a terminal requirement but affects e.g. channel models & design issues.
	
	PHY

	12
	 DVB-NGH shall be designed to operate in RF channel bandwidths of 1.7, 5, 6, 7, 8, 10, 15 and 20 MHz.
	
	These are all consumer modes!
	
	PHY

	13
	DVB-NGH shall meet interference levels and spectrum mask requirements as defined by GE06 (and hence not cause more interference than DVB-T or T-DAB would do). It would be highly desirable if DVB-NGH could cause less interference than other broadcast systems for mobile TV.
	
	This covers bands III, IV and V.

This requirement might be fulfilled with proper filtering. Other means may be called for.
	
	PHY

	14
	The NGH system shall support both IP-based and TS-based upper layer solutions, taking into consideration the two application areas as in chapter 4.2 (of commercial requirements).
	
	The specification will enable both of these profiles (IP and pure TS). These profiles should be designed as mutually transparent. The signalling solution, physical layer and the whole system should be flexible to enable both profiles.
	
	All

	15
	The system shall be designed for terrestrial use and it may also contain a satellite component.
	
	NGH specification may have elements which enable support of satellite component. Also the inclusion of satellite component shouldn't impact viability of the core NGH specification. This might have an influence on hybrid scenarios.
	
	PHY

	16
	In ideal channel conditions the DVB-NGH specification shall enable a Quasi-Error Free (QEF) quality of service, i.e. less than one uncorrected error event per hour. For all channel models identified as relevant for portable and mobile reception the DVB-NGH specification shall enable a quality of service equivalent to no more than one corrupted second to any audio or video component  per minute.
	
	This requirement defines the lower performance limit of the system for stationary and mobile conditions. The system shall not have an inherent error floor.
The first part defines the QoS within the laboratory environment. This is not fully clear yet and it is TBD during the technical work. This is now a new criterion for the mobile QoS. Some figure needs to be sought for this.  
	
	PHY

	17
	The system shall support in-band configuration of remote sites.
	
	T2-MI enables already this and it could be adopted by NGH as well.
	
	PHY
+ else

	18
	The system should support for the transport of the whole stream to transmitters over non synchronous networks such as IP. 
	
	T2-MI enables already this and it could be adopted by NGH as well.
	
	PHY
+ else

	19
	Individual quality for service components should be possible.  
	
	This may mean that service components (or sets of service components) could be sent in different PLPs.
	
	Proper design of PHY layer is needed (delays, synchronization,…) to ensure faultless  functioning

	20
	The NGH standard should offer graceful degradation mechanism in fringe areas of the network.
	
	This relates to different robustness levels of certain components in fringe areas. The system should also allow switching to another system (e.g. LTE) if NGH is no longer available. (and before the service is lost completely)
	
	PHY
L2

	21
	The system shall allow flexible network design – SFN and MFN. For MFN, it should accommodate multiple configurations (robust or high Doppler) within an MFN. 
	
	The network for handheld reception typically requires an SFN. The system has to support flexible trade-off of Doppler performance and SFN size.

	
	PHY

	22
	The NGH standard should allow for a NGH service to be offered in different qualities. The lower quality being more robust, e.g. based on the use of scalable video coding.
	
	The decoding of LDPC in SVC scenarios, in general, should be taken in the account when the solutions are defined. For synchronization see req. 19. This may be challenging for the TS approach.
	
	PHY

	23
	The system shall enable use of shared service components for different services,
	
	This relates, e.g., to the use of SVC and in the signalling of SVC. Affects  the whole protocol stack. Teletext could be another example.
	
	PHY
all

	24
	The video, audio or data net throughput shall be maximized for a given reception condition (e.g. C/N), i.e. overheads such as packet headers and metadata should be minimized, without losing functionality.
	
	This relates to the optimization of signalling and encapsulation overhead. E.g. reduction of the overhead in the downlink transmission. (FEC is not an overhead as such)
	
	Above PHY

	25
	Dynamic multiplex reconfigurations should be enabled and should be followed seamlessly by the terminals.
	
	This relates e.g. to the (dis)appearance of PLPs, changed settings of code rates, modulation and/or time interleaving depths of PLPs or even to changed FFT size settings for the whole multiplex. In DVB-T2 this has been already implemented partially. New signalling is needed.
	
	PHY and  L2

	26
	Automatic service following - as seamless as possible - should be enabled from cell to cell and also to other bearer systems, including DVB-H.
	
	Requires new signalling to be defined - handovers within NGH and handovers between NGH and other systems. This requirement does not force receivers to receive DVB-H. It makes it possible to do that e.g. if the terminal supports relevant standards.
	
	possibly all layers

	27
	The DVB-NGH specification (physical layer specification) shall be designed to be transparent to higher layers. While this is the case it is still highly desirable that the total DVB-NGH system allows for cross-layer optimization. 
	
	Transparency means flexibility e.g. in the signalling and physical layer structure. Cross layer optimization can be done while the layers are kept separate.
	
	PHY
all

	28
	The preference, in terms of performance improvement, is on robustness and indoor coverage. Recognizing that capacity can be traded for robustness, the overall capacity improvement, for a given robustness, shall be at least 50% compared to DVB-H. 
	
	The robustness requirement in here might even lead to negative C/N figures with consequences in modcod design. Service capacity could be increased also via statistical multiplexing.
	
	Mainly PHY but may have/has influence on upper layers also

	29
	The DVB-NGH specification should allow for the re-use of DVB-H RF network structures mixing several sites profiles (e.g. from high power/high broadcast towers to low power/low sites similar to 3G sites) and distribution networks as far as possible.
	
	Purpose is to have synergy with existing infrastructure and save money. Peak power reduction methods are possibly needed.
	
	PHY

	30
	It shall  be possible to combine DVB-NGH and DVB-T2 signals in one RF channel
	
	This can be enabled e.g. with FEF which exists already within DVB-T2. DVB-T2 capacity will decrease if NGH is included in the same channel.
	
	PHY

	31
	The DVB Technical Module is requested to complete the DVB-NGH technical specification(s) by the end of 2011.
	
	The first technical specification (PHY) should be ready from DVB roughly in the 1Q/2011. All the other technical specifications should be also in schedule.
	
	general


Annex 3: Generic block diagram of DVB-T2 transmitter and receiver
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Figure 1
High level block diagram of DVB-T2 transmitter

For further details see: 
ETSI EN 302 755 Frame structure channel coding and modulation for a second generation digital terrestrial television broadcasting system (DVB-T2) 
and 
ETSI TR 102 831 Implementation guidelines for a second generation digital terrestrial television broadcasting system (DVB-T2)
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Figure 2
Generic block diagram of DVB-T2 demodulator
Annex 4: IPR

Respondents are requested to provide the following information:

/_/
DVB fosters the formation of voluntary licensing programmes.

DVB intends to begin its fostering process early in the work of the NGH specification.  It is contemplated that a meeting will be held of lawyers and licensing specialists of contributors on the fringes of a future DVB meeting in 2010.  Please indicate whether you would like to be notified about this meeting by the Legal Director DVB, eltzroth@dvb.org and to receiving further information on the pooling effort.

If so, please indicate the name and email address of your representation to this pooling discussion meeting.

_______________________________


(name of IPR specialist)

________________________________


(email address)

Note:  the meeting is intended for DVB participants that have a well-founded belief that they may hold IPRs essential to the NGH specification, including in the form of patents and patent applications.

The Legal Director DVB will call an initial meeting to occur alongside a meeting of DVB subgroup.  The agenda of this first meeting would identify tasks and set a schedule for the work of this Pool Planning Group.   The ambition would be to announce a pool shortly after the technical work on NGH is completed.  The pool would be comprised initially of holders of issued patents and would grow as further patents are granted.  It is intended that this initial pool will follow guidelines developed as part of the requirements developed by the Pool Planning Group

Annex 5: NGH study mission report

See document tm4026r1.h-ngh055r1.TM-H-NGH Study Mission Final Report.pdf
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