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1. Introduction

This document proposes a conceptual syntax of the network layer independent NAL packet to be able to use for all transport layers including file format such as MPEG-2 TS/PS, RTP and MP4.

2. Overview of the current VCL carriage

Video Coding Layer (VCL) and Network Adaptation Layer are being standardized by JVT working group.  The actual NAL structures are currently regarded as outside the scope of JVT.  So far, MPEG-2, RTP and MP4 NALs are defined by respective documents.  They take quite different approach to encapsulate VCL sequence.  Encapsulation methods currently proposed for MPEG-2, RTP and MP4 are described below shortly.

2.1. MPEG-2

Carriage of an VCL sequence is similar to MPEG-2 Video case [1].  A single slice is preceded by the slice header that starts from a 32 bits start code.  The picture header precedes the first slice for each picture.  This sequence is called MPEG-2 NAL sequence.  MPEG-2 NAL sequence is then mapped onto PES packets.  Fig.1 shows an example of encapsulation.  Note that there is no fragment restriction for MPEG-2 NAL sequence into PES packet payload.
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Fig. 1 MPEG-2 encapsulation of VCL sequence

2.2. RTP

An RTP packet is basically designed to contain a single NAL packet [2].  A NAL packet consists of a 1-byte NAL packet type identifier and the payload.  Payload can be a slice (SSP, DPA, DPB, DPC or IDERP), timing information (SEIP), decoder setup information (PUP), or their compound (CP).  Fig.2 shows a typical example of RTP encapsulation of VCL sequences.
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Fig. 2 RTP encapsulation of VCL sequence

2.3. MP4

MP4 encapsulation has been proposed in [3].  Slices are mapped into the Media Data Box ('mdat') in decoding order without additional information.  The size of slices is specified in Sub-sample Size Box ('sbsz') in Movie Box ('moov').  In addition, relationship between sample (picture) and sub-samples (slices), sub-sample description corresponding to slice header, etc., are put into the respective boxes in 'moov'.  Fig.3 shows MP4 encapsulation example of VCL sequence.
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Fig. 3 MP4 encapsulation of VCL sequence

3. Problems 

As described above, encapsulation of VCL sequence depends on each transport layer.  This is complicated and may become hard to convert the format from one to another.  Only MPEG-2 encapsulation requires prevention bytes of start code emulation.  These additional bytes should be eliminated to ease format conversion.

As for MP4 file format, the proposed method in [3] increases the size of 'moov' drastically.  This will cause a significant problem when file is transmitted via HTTP for the playback, since long time pre-buffering will be necessary compare to the past MPEG-4 video.

4. Proposal of common NAL packet structure 

The concept of the proposal is to define the common NAL packet structure to be able to used for all transport layers including file format.  All transport layers such as MPEG-2, RTP and MP4 can use this packet structure.  The proposed syntax as an outline of NAL packet is shown below.

4.1. Syntax and semantics of NAL packet

	Syntax
	No. of Bits
	Mnemonic

	NAL packet () {
	
	

	    entry_count
	8
	uimsbf

	    for (i=0; i<entry_count; i++) {
	
	

	        PTIB
	6
	uimsbf

	        start_offset_to_RBSP
	18
	uimsbf

	    }
	
	

	    for (i=0; i<N; i++) {
	
	

	        data_byte
	8
	uimsbf

	    }
	
	

	}
	
	


entry_count indicates the number of presence of the PTIB and the start_offset_to_RBSP.  It corresponds to the number of the presence of the first byte of RBSPs in the data_byte of this packet.  If no first byte of RBSP exists in the data_byte, the entry_count equals to zero.

PTIB is defined by JVT WD [4], Section 8.1.3: "The type of data carried in a data packet is indicated by a payload type indicator byte (PTIB)."

start_offset_to_RBSP specifies the start position of the RBSP in byte.  When it is zero, the first byte of the data_byte is the first byte of that RBSP.  RBSP is defined by JVT WD [4], Section 8.1.1: "A raw byte sequence payload (RBSP) is defined as an ordered sequence of byte that contains a string of the data bits (SODB)."

data_byte is the sequence of RBSPs.

4.2. Framing of NAL packet

A NAL packet does not contain the size information.  Therefore, the size of the NAL packet should be given by outside of the NAL packet.  This introduces some restrictions for NAL packet mapping into transport layers.

In the case of MPEG-2, PES packet shall consist of one complete NAL packet.  The PES packet payload shall start from the first byte of the NAL packet.  Note that it is allowed that NAL packet contains a fragment of an RBSP.  Therefore, making fixed size PES packets, like DVD case, is still possible using NAL packet.

The same restriction applies to RTP case.  An RTP packet shall contain one complete NAL packet.  In other words, the payload of an RTP packet shall start from the first byte of the NAL packet.

In the case of MP4 file format, an NAL packet is regarded as a sample.  Hence, an NAL packet shall consist of a complete picture.  A picture data shall not be divided into two or more NAL packet.

4.3. No use of EBSP

JVT WD [4], Section 8.1.2, defines the encapsulated byte sequence payload (EBSP).  EBSP is basically same as RBSP, however, EBSP contains additional bytes for preventing start code emulation.  The EBSP format is necessary if the decoder detects slice or picture boundaries by start codes.  However, since NAL packets do not use start codes to specify the slice boundaries, the EBSP format is not necessarily used.  Use of RBSP is bit efficient and facilitates protocol/format conversion.

5. Usage example of NAL packet

5.1. MPEG-2

As shown in Fig.4, a PES packet consists of a complete NAL packet.  The size of PES packet is indicated by the PES packet header in the case of Program Stream, or signaled by the TS packet header in the case of Transport Stream.

The size of NAL packet depends on the service requirement.  For example, the size of the NAL packet can be varied and a NAL packet consists of RBSPs that belongs to a picture, when PES packets are mapped into MPEG-2 Transport Stream.  While, in the case of Program Stream, fixed size of the NAL packets may be required.  In this case, a NAL packet contains fragmented RBSPs as shown in Fig.4.
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Fig. 4 An encapsulation example of VCL sequence for MPEG-2

5.2. RTP

Likely MPEG-2 transport, an RTP packet consists of a complete of NAL packet.  There is no further constraint in NAL packet.  However, in order to accomplish the error resilient transmission, RTP payload format may add restrictions to the structure of NAL packet.
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Fig. 5 An encapsulation example of VCL sequence for RTP

5.3. MP4

A NAL packet is handled as a sample in MP4 file format and hence NAL packets go into 'mdat'.  A NAL packet shall contain all RBSPs for a picture.  This reduces the size of 'moov' drastically compare to the current proposal [3], since descriptions for sub-samples (i.e., slices) are not needed in 'moov'.  Thus, quick start of the download playback is accomplished.
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Fig. 6 An encapsulation example of VCL sequence for MP4

6. References

[1] M8125, NAL for AVC Video with MPEG-2 Systems, Alexander (Sandy) MacInnis, et.al, March 2002.

[2] M8056, Support for MPEG-4 Part 10 Access Unit Fragment Access in MP4 File Format for JVT, Ali Tabatabai, et.al, March 2002.

[3] Internet-Draft, RTP payload Format for JVT Video, draft-wenger-avt-rtp-jvt-00.txt, Stephan Wenger, et.al, February 2002.

[4] JVT-B118r7, Working Draft Number 2, Revision 4???, Thomas Wiegand, et.al, ??? 2002.

(Append for Proposal Documents)

JVT Patent Disclosure Form

	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  

	[image: image7.wmf]
	[image: image8.png]1S0
NS




	[image: image9.png]





Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Matsushita Electric Industrial Co., Ltd.
	

	Mailing address
	1006 Kadoma, Kadoma-city, Osaka, 571-8501
	

	Country
	Japan
	

	Contact person
	Yoshinori Matsui
	

	Telephone
	+81-6-6900-9689
	

	Fax
	+81-6-6900-9674
	

	Email
	matsui@drl.mei.co.jp
	

	Place and date of submission
	Fairfax, VA, USA, 6-10 May, 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Common NAL Packet Structure
	

	Contribution number
	JVT-C087
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	[image: image10.wmf]
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image11.wmf]
	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	[image: image12.wmf]
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.

	
	

	[image: image13.wmf]
	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image14.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	[image: image15.wmf]
	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image16.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:



















File:JVT-C087.doc
Page: 1
Date Saved: 2002-04-29

