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1 Introduction

This document contains the structure of the proposed H.264 codec specification for 3GPP MBMS services.  We do not propose any details of the codec specification now, because we expect that all those items need to be agreed upon in an ordinary process, after simulation work.  Please see document xxx for details.  Any language set in italics shall be interpreted as pure examples, and is neither proposed nor considered as agreed.

The codec specification comprises:

a) In Section 2.1: Decoder and de-packetization mechanisms that MUST be implemented in all 3GPP MBMS capable terminals, in addition to those already mandated in H.264 and RFC3984.  This relates primarily to the normative reaction to corrupted bit streams and to problems with the transport service (error recovery and concealment).

b) In Section 2.2: Decoder and de-packetization mechanisms that are optional in 3GPP MBMS-capable terminals, whereby the use of those mechanisms is negotiated/annouced in the signalling.  

c) In Section 3.1 Additional constraints on the packet and video elementary bit streams beyond those mandated by H.264 and RFC3984, that all 3GPP MBMS-capable terminals can expect.  This relates primarily to restrictions in the use of the encoding and packetization mechanisms allowed in H.264 baseline and in RFC3984.

d) In Section 3.2 Additional constraints on the packet and video elementary bit streams that are optional and negotiated during signalling.

A), b), c), and d) are expected to end in a normative 3GPP specification.  Some or all of them may be empty at the end of the process, if no agreement can be found.  

Furthermore, this document discusses

e) In Section 4 Decoder and de-packetization mechanisms that are implemented in the reference software and shall be used to generate objective and subjective results for testing (anchor de-packetization and decoding).  

f) In Section 5 Encoder and packetization mechanisms that are implemented in the reference software and that shall be used to generate the anchor bit streams and packet streams.

This document is a rough equivalent to what the video coding community calls a test model.  The key difference is that a subset of the mechanisms defined here may become part of a normative 3GPP specification.

2 Decoder and de-packetization mechanisms

2.1 Mandatory

Example: 

· decoder shall not crash, 

· in case of low/no service, decoder shall display the last correctly received picture for 10 seconds, and thereafter should display information indicating low service quality.

2.2 Optional

Example:

· Decoder shall use TCON-like error concealment {includes exact specification what TCON is and how it is implemented in H.264 environments]
3 Constraints on packet and video bit stream (Encoder Specification)

3.1 Mandatory

3.1.1 Encoding 

Example:

· Encoder shall keep the value of pic_width_in_mbs_minus1 and pic_height_in_map_units_minus1 constant in all sequence parameter sets during the lifetime of a session.

· A constant picture rate shall be used.  Nor more than 1 consecutive frame skips, and no more than 5% frame skips for any interval of 1 second.

· Random access point interval must be no longer than 5 seconds 

· Random access points should be aligned to the FEC framing structure.  

3.1.2 Packetization

Example:

· Packetization is performed in decoding order (without interleaving).

· 
The Single NAL unit mode or the non-interleaved mode shall be used as specified in RFC 3984. 
3.2 Optional

3.2.1 Encoding

Example:

· num_ref_frames in the sequence parameter sets must be 1 (further restriction from mandatory)

· Variable picture rate may be used, butn o more than 2 consecutive frame skips are allowed (opening up restrictions from mandatory)
3.2.2 Packetization

Example:

· Interleaved mode of RFC 3984 can be used with a interleaving-depth of 5 max

4 Decoder test model specification

Example:

· The decoder reacts to missing NAL units as follows: [insert here description of error concealment.  This could be several pages long.]

5 Encoder test model specification

Example:

· The encoder's motion search works as follows: [description of motion search, possibly several pages].

· The encoder's intra placement works as follows: [description of intra placement, possibly several pages]

· The encoder uses only one sequence and picture parameter set, and the values are as follows: [SPS, PPS layout, several pages]

· The encoder uses the picture timing SEI for all pictures

· Picture timing SEI messages are aggregated with the first slice NAL unit of a picture by the means of an RFC3984 STAP.











































































































































1 Contacts: � Stephan Wenger, Nokia Research Center,  P.O. Box 100, 33721 Tampere, Finland, � stephan.wenger@nokia.com





�PAGE \# "'Page: '#'�'"  ��When we use PDU loss patterns, max packet size does not have to be fixed.





