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1. Introduction

1.1 Charter

The transport ad-hoc group was established in the Pattaya meeting with the following charter: To study the carriage of JVT bitstreams over various transport systems. To study harmonization of the NAL concept in the JVT design and the SL concept in MPEG-4 Systems. To identify the common aspects and to recommend methods for the use of JVT bitstreams with RTP, H.32x, MPEG-2 Systems, and within MP4 file format.
1.2 Organization of the Report

In addition to reporting interim activities between Pattaya and Geneva, this report makes an attempt to review the relevant Geneva input documents. Any mistakes or misrepresentations of the contributions in this report are the sole responsibility of the ad hoc chairs. We regret if any misinterpretations were made and are willing to correct the text appropriately. 

The report is organized as follows: Section 2 discusses the concept of NAL as a whole. Section 3 includes a description of the activities regarding MPEG-2 Systems. Section 4 discusses JVT over RTP. Section 5 lists the activities regarding the interim JVT file format. Section 6 includes remarks on coding slice headers and other header information.

2. Concept of NAL

A review of the NAL concept is given in JVT-B028 (“Overview of NAL Concept & VCL/NAL Interface”). The informational document has two main purposes: 

· to act as a single reference document on NAL concepts, 

· and to be useful as a tutorial for those of JVT who are not, or only rudimentarily, familiar with the NAL concept.

JVT-B092 (“Proposed Requirements on NAL Specification”) considers the distribution of work between NAL and VCL. As a conclusion, it proposes the following:

· H.26L’s video coding layer should exclude NAL functionalities such as re-synchronization, data recovery, trick-play, etc..  VCL should be mainly optimized for coding efficiency.  On the other hand, NAL specification should be carefully defined according to the existing or future network characteristics.  Some NAL specification cannot be generic especially for narrowband wireless mobile networks.

· An elementary stream syntax should be well-specified in documents for H.26L’s interoperability testing. This can be a NAL specification for an interim file format.

Among other things, JVT-B070 (“NAL for MPEG-2 System”) considers goals for the VCL-NAL work distribution and for the NAL design. The targets are summaries as follows:

· JVT codec should be generic and support various applications and network.

· Clear definition of conformance between VCL and NAL.

· Real data rate and bandwidth between VCL and NAL should be studied

· The cost of manufacturing should be feasible.

3. JVT over MPEG-2 Systems

3.1 Summary of Reflector Discussions

It was discussed how to identify slices in MPEG-2 Program and Transport Streams. Unique start codes and aligning video access units with Program Elementary Stream headers were mentioned as solutions. The former one is more commonly used today. The group seems to have reached consensus that insertion of start codes and any similar MPEG-2 Systems specific operations should happen in MPEG-2 NAL. Moreover, it was discussed how to ensure that no start code emulations take place, but no conclusion was reached.

3.2 Input Documents to the Geneva Meeting

Slice headers can be aligned with PES packets if the undefined length option of PES is used. As MPEG-2 Transport Packets are fixed length, such “slice-aligned” PES packets are likely to contain padding in the tail of the last Transport Packet carrying the slice. JVT-B049 (“Start Codes and Mapping to MPEG-2 Systems”) analyzes the bit-rate overhead associated with this approach. It concludes that due to the bit-rate overhead, multiple slices per packet and unique start codes are preferred. Moreover, the document discusses how to avoid start code emulations in the Video Coding Layer.

Among other things, JVT-B063 (“On Random Access and Bitstream Format”) proposes a bitstream format for bit-oriented transport systems, such as MPEG-2 Systems and H.320. Identification of slices and other “access units” is based on unique start codes. Start code emulation prevention is byte-based and external from the Video Coding Layer, i.e., emulation prevention bytes are inserted to coded bitstream.

JVT-B070 (“NAL for MPEG-2 System”) proposes syntax for PES packet. Identification of access units is based on unique start codes, but no conclusion on how to prevent start code emulations in the bitstream is given.

JVT-B088 (“MPEG-2 Systems NAL”) proposes a Transport Packet format where identification of access units is not based on start codes. The proposed format is similar to the planned RTP payload format for JVT. No changes in VCL are required. Moreover, for MPEG-2 Program Streams, the paper proposes a PES packet format that follows the interim JVT file format design.

JVT-B104 (“Allow Start Code Emulations”) argues that unique start codes are not needed, as decoders can make decoding attempts from potential (real or emulated) start code positions and detect the integrity of the data during the decoding attempt.

4. JVT Over RTP

JVT-B026 (“RTP-NAL and RTP packetization”) gives a brief review of the IETF standardization process, discusses current MPEG-4 packetization schemes, and analyzes their suitability for JVT. 

Earlier work on the topic can be found from documents VCEG-N52, VCEG-N72r1, and VCEG-N73d2.

The single slice mode of the RTP payload format in VCEG-N72r1 was integrated to TML-8.7. The implementation of the data partition mode of the RTP payload format is going on (and might be finished already).

5. JVT file format

The interim file format specification (Pattaya output document VCEG-O58) was published and integrated as a chapter in JM-1. The integration of the file format implementation into TML-9.4 software started mid-January.

6. Entropy coding method for header information

In the reflector discussions between the Pattaya and Geneva meetings, the necessity of UVLC in slice headers was questioned, and FLC was claimed to outperform UVLC due to simplicity, error resilience, and coding efficiency. However, these arguments for FLC were not generally accepted, and no conclusion on the issue was reached yet.

The ad-hoc chairs did not notice any input documents proposing a change from the UVLC design of the slice header. However, there were several contributions assuming that headers above the slice level are NAL-specific and can be coded with fixed-length codes.
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