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1. Introduction

JVT Video, also known as ITU H.264 or MPEG-4 Part 10 or MPEG Advanced Video Coding (AVC), specifies only a Video Coding Layer (VCL) with the explicit provision that different Network Adaptation Layers (NALs) are to be specified for each underlying transport. The VCL syntax and semantics specifications do not vary between NALs, while the NALs can be considerably different from one network to another. This document proposes the specifics of the MPEG-2 Systems NAL for use with JVT video. The proposal is consistent with the current normative agreements of JVT, and it attempts to harmonize other JVT concepts and suggestions with existing video industry practice and MPEG-2 Systems and Video specifications. Due to the existing very wide deployment of systems, devices and software which utilize MPEG-2 Systems and MPEG-2 Video, and the resulting opportunity for large scale deployment of AVC in such systems, the NAL to package AVC video in MPEG-2 should conform as closely as possible with the outer layers of MPEG-2 video, subject to the efficiency goals and semantic requirements of AVC, while the MPEG-2 Systems layer should be unmodified from its original specification, except for the unavoidable assignment of stream ID’s and similar minor modifications.

A thorough explanation of the JVT NAL concept, including preliminary lists of information that is expected to be carried in NALs, either explicitly in the syntax or implicitly through the specifications of profile, level and NALs, is found in document JVT-B028, “An Overview on the H.26L NAL Concept” by Stephan Wenger [1].

At the January 2002 JVT meeting in Geneva, multiple contributions, including one by these authors [3], indicate the need for unique start codes in some applications of JVT, including the anticipated MPEG-2 Systems NAL, and it was agreed that the JVT VCL shall support the use of unique start codes, that is, JVT VCL syntax will prevent emulation of the unique start codes. A Start Code and Bit Stream Syntax Method was adopted at the Geneva meeting [8][12] as a specific mechanism to prevent start code emulation; it is explained in the document JVT-B063 [4]. As a result, the JVT VCL normatively avoids emulation of the same start code prefix used in MPEG-2 Systems and MPEG-2/-4 Video. 

This document proposes specific solutions and syntax for each of the items above.

2. NAL for MPEG-2 Systems

Here a specific NAL is proposed for mapping AVC (JVT) video to MPEG-2 Systems. It applies to both Transport Streams and Program Streams. The expression “AVC” is used to mean the ISO MPEG specification of MPEG-4 Part 10, or AVC video, which is expected to result from the JVT effort.

The AVC VCL, MPEG NAL, and MPEG-2 Systems are layered as indicated in the following diagram, using the networking convention of the lower layers having syntax that is outside of the higher layers:
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The layers of syntax can be illustrated graphically as shown below:
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These are described below, from the bottom up in networking order, i.e. from the outside-in syntactically.

2.1 MPEG-2 Systems Layer

The MPEG-2 Systems layer is as specified in the MPEG-2 Systems Standard, ISO/IEC 13818-1. Minor modifications are required in order to indicate and support the use of AVC video, analogous to those changes that were adopted in order to support MPEG-4. For Transport streams, the transport packet syntax and semantics are unmodified. PES packets are used in the same way as for MPEG-2, for both Transport and Program Streams.

As in all existing applications of MPEG-2 Systems to audio and video, it is not necessary for the access unit syntax to be aligned with the Systems syntax.

The table of start codes (table 2-18) in 13818-1 is modified to assign the stream_id 1111 1100 (0xFC) to indicate AVC video; it is currently reserved.

In 13818-1, table 2-29, Stream Type Assignments for the Program Map Section definition in Transport Streams, is modified to assign code 0x15 to AVC video; it is currently reserved.

Another approach is to use one of the 16 stream_id values which are available for MPEG defined video and define a new stream_type (i.e. 0x1B), that specifies which MPEG defined video is used.
In the PES packet header, the PTS DTS flags are never equal to ‘11’; that is, DTS is not used. The time at which access units are removed from the elementary stream buffer EB in the System Target Decoder (T-STD and P-STD) is determined from the combination of the PTS values, frame rate (specified in the NAL) and picture re-ordering information (tmporal reference, specified in the NAL). Note that this function is simplified, when compared with MPEG-2, if the substance of JVT-B048 [2] is adopted.

2.2 MPEG NAL

The NAL for carrying AVC video over MPEG-2 systems needs to convey a range of information in order to ensure interoperability between encoders and decoders. There is currently no formal list of the information elements that need to be carried in a NAL, however there is an indication of the required information in JVT-B028 [1]; this set of information is similar to that carried in the Sequence, GOP, and Picture of MPEG-2 video. The MPEG-2 Video syntax from the Sequence, GOP, and Picture layers is followed closely, in order to take advantage of the proven effectiveness of this syntax and to maximize the applicability of AVC video systems which currently use MPEG-2 Systems and MPEG-2 Video [13]. Among other things, this means that the MPEG NAL continues the use of flags to indicate the presence of other fields; start codes to indicate the presence of certain headers and extensions; avoidance of start code emulation in the specified syntax elements; and the user data extension mechanism is retained. 

The MPEG NAL is built upon Encapsulated byte sequence payload (EBSP) and Payload type indicator byte (PTIB), which are already specified in WD-2 [12].   The following startcodes are defined based on Table 8-1 of WD-2 [12]:

	Startcodes
	Specification

	0x00000101
	“SequenceData_start_code”: Its payload contains configuration information for sequence

	0x00000102
	“SequenceSEI_start_code”:  Its payload contains SEI for sequence

	0x00000103
	RandomAccessPoint_start_code: Its payload TBD

	0x00000104
	RandomAccessPointSEI_start_code: Its payload contains SEI for random access point

	0x00000105
	PictureData_start_code: Null payload

	0x00000106
	PictureSEI_start_code: Its payload contains SEI for picture

	0x00000107
	Non-Partitioned Slice Data: Payload is one EBSP containing slice header data and non-data-partitioned video data for the slice

	0x00000108
	sequence_end_code: Null payload

	0x00000109
	Sequence_end_SEI_code: Its payload contains SEI for end of sequence


Some highlights of  the NAL for MPEG-2 systems are provided next.

The Video Sequence syntax is used the outmost layer of the MPEG NAL. The SequenceData() is developed from MPEG-2 Video (see [13] for details): 

· A single-bit CABAC_flag is added; it indicates whether the VLC uses the CABAC or VLC method of entropy coding. 

· Reserved bits are added for future extensions

· the syntax element bit_rate_value is not a precise normative specification of the bit rate of data entering the VBV (in MPEG-2 video), it may be useful for the HRD (Hypothetical Reference Decoder) model of AVC at the VCL, so it is retained; however valid arguments can be made for its elimination from this NAL. The bit rate, for purposes of the STD is precisely established via the syntax of the stream and the semantics of the PCR (Program Clock References, in the case of Transport Streams, or the SCR (System Clock Reference) in the case of Program Streams. If the final AVC HRD does not have a similar capability, then the MPEG-2 Systems STD will have to be used in order to ensure a meaningful compatibility specification and avoid the problems with VBR (variable bit rate) that occur with the MPEG-2 video specification.

SequenceSEI () is specified for carrying the Sequence Display Extension and user data.

The Sequence Display Extension has an added field, Display_Rate_Code, to specify optionally the intended display rate of content where the coded frame rate differs from the intended display rate, particularly for film content, as proposed in [2].

The Picture Header is adapted from MPEG-2 video. Several changes are appropriate. These include:

· Picture_type 

· Temporal reference

· Picture Number

· Picture _structure

Note that vbv_delay may not be necessary, depending on the final design of the AVC HRD. We propose to eliminate it and replace it with the systems layer functionality in order produce a normative and meaningful HRD (STD) that applies to VBR and CBR streams. JVT may choose to specify only an HRD method wherein VBV underflow is allowed, as in some previous ITU Recommendations; in such case vbv_delay is not necessary, while compliance with the MPEG STD would be necessary in order to assure precisely synchronized video.  Therefore, all syntax elements following vbv_delay are eliminated as they are not applicable to AVC.

PictureSEI () is specified for carrying the Picture Header, Picture Display Extension and user data.

The picture display extension is retained from MPEG-2, with the addition of the 1-bit film_mode_flag and the 2-bit film_mode_state, in accordance with [2]. The functions of top_field_first and repeat_first_field in MPEG-2 are replaced by this new syntax element film_mode_state that supports a revised method meeting the needs of both traditional MPEG-2 users and other systems. Syntax elements are added to the Sequence Display Extension and Picture Display Extension; these are included here. Please refer to JVT-B048 [2]. 

Discussion: We believe that the slice_start_code and slice type definition from MPEG-2 should be retained. The slice_start_code indicates the vertical position of the slice. This information is carried in the start code itself, and as such it avoids the needs to add a separate syntax element to indicate the vertical position of the slice and therefore it is more efficient than methods requiring separate syntax for the vertical slice position (a proposed syntax is shown in the next section). The MPEG-style slice definition is widely used by many encoders and decoders, for many important purposes that are beyond the scope of this contribution. A MPEG-style slice type needs to be included in order to retain all the functionality provided by many of today’s MPEG-2 implementations. We can call this “Type 2 Slice”, to differentiate it from the slice definition currently in JVT. A Type 2 slice has these attributes:

· It is only a segmentation of MBs, with the following additions:
· The start and end of type-2 slices are byte-aligned, in the same way that the current (Type-1, fully  independent) slices are;

· CABAC contexts are reset at the start of every Type-2 slice;

· The MB run-length coding in UVLC is interrupted at the start of every Type-2 slice; and

· The Type-2 slice type is indicated in the slice header syntax in the NAL

Both slices types, Type-1 as in the current JVT working draft, and Type-2 as specified above, are supported in the MPEG-2 NAL. It is not necessary for each row to begin a new slice. It is acceptable for a slice to occupy an entire frame. It may be useful for Type 2 slices to start more frequently, such as every row, in some applications.

The slice header ends the MPEG-2 NAL. The slice payload is specified by the AVC VCL.

The VCL data shall be compliant with the VCL normative specifications of syntax and semantics, including the normative HRD requirement. While this statement is obvious, it has various implications. Among these are the fact that slices must be present in stream in raster scan order, unless the AVC syntax, semantics and HRD permit slices to be out of order. 

RandomAccessPoint_data() and RandomAccessPointSEI_data() are TBD, they should at least support functions which provide by Group of Picture (GOP) Header in MPEG-2 video, e.g. closed_gop and broken_link.

Temporal reference is defined differently than that in the WD-2.

A deblocking_filter_disable flag is proposed in the Picture Header Extension as an option to turn-off the deblocking filter.

Downloadable “quant” matrices can be in included as extension in Sequence SEI.

2.3 Relationship to RTP NAL

It is important that the transcoding between the MPEG-2 NAL and the RTP NAL is simple. For example, the following transcoding can be performed as follows:

1) Replace slice start codes with a two-byte length field that specifies the number of bytes in the immediately following slice, while maintaining all fields that immediately follow the slice start code in the RTP NAL. This supports easy slice parsing at the RTP NAL. 

2) Remove the picture start code by a two-byte length field that specifies the number of bytes in the immediately following picture header and any extensions, preceding the first slice.

 3) Remove the sequence start code and define the remaining fields a decoder_configuration_data() that is transported as a MIME format parameter

3 NAL Syntax

The details of the proposed syntax of the NAL for MPEG-2 Systems is given next.

Video Sequence

	video_sequence() {
	No. of bits
	Mnemonic

	
next_start_code()
	
	

	if (nextbits() == RandomAccessPoint_start_code) {
	
	

	RandomAccessPoint_data()
	
	

	if (nextbits() == RandomAccessPointSEI_start_code) 
	
	

	RandomAccessPointSEI_data()
	
	

	}
	
	

	
SequenceData()
	
	

	do {
	
	

	
SequenceSEI ()
	
	

	} while (nextbits() == SequenceSEI_start_code))
	
	

	
do {
	
	

	

do {
	
	

	if (nextbits() == RandomAccessPoint_start_code) {
	
	

	RandomAccessPoint_data()
	
	

	do {
	
	

	RandomAccessPointSEI_data()
	
	

	} while (nextbits() == RandomAccessPointSEI

 _start_code))
	
	

	}
	
	

	do {
	
	

	


PictureSEI()
	
	

	} while ( (nextbits() == PictureSEI_start_code))
	
	

	


PictureData()
	
	

	

} while ( (nextbits() == PictureSEI_start_code) ||
	
	

	



(nextbits() == RandomAccessPoint_start_code) )
	
	

	

if ( nextbits() != sequence_end_code ) {
	
	

	


SequenceData()
	
	

	


do { 
	
	

	SequenceSEI ()
	
	

	} while ((nextbits() == SequenceSEI_start_code))
	
	

	

}
	
	

	
} while ( (nextbits() != Sequence_end_SEI_code)||

(nextbits() != sequence_end_code))
	
	

	if (nextbits() == Sequence_end_SEI_code)
	
	

	SequenceEndSEI()
	
	

	
sequence_end_code
	32
	bslbf

	}
	
	


Sequence Data
	SequenceData() {
	No. of bits
	Mnemonic

	
SequenceData_start_code
	32 
	bslbf

	
horizontal_size_value
	12
	uimsbf

	
vertical_size_value
	12
	uimsbf

	
aspect_ratio_information
	4
	uimsbf

	
frame_rate_code
	4
	uimsbf

	
bit_rate_value
	18
	uimsbf

	
marker_bit
	1
	bslbf

	
HRD_buffer_size_value
	10
	uimsbf

	
CABAC_usage_flag
	1
	uimsbf

	
profile_and_level_indication
	8
	uimsbf

	
progressive_sequence
	1
	uimsbf

	
chroma_format
	2
	uimsbf

	
low_delay 
	1
	uimsbf

	marker_bit
	1
	bslbf

	
reserved
	5
	bslbf

	
next_start_code()
	
	

	}
	
	


Sequence SEI

	SequenceSEI( ) {
	No. of bits
	Mnemonic

	
SequenceSEI_start_code
	32
	bslbf

	
if ( nextbits()== “Sequence Display Extension ID” )
	
	

	

sequence_display_extension()
	
	

	
else if ( nextbits() == “User Data Extension ID” )
	
	

	

user_data_()
	
	

	}
	
	


Sequence display extension

	sequence_display_extension() {
	No. of bits
	Mnemonic

	
extension_start_code_identifier
	4
	uimsbf

	
video_format
	3
	uimsbf

	
display_rate_code
	4
	uimsbf

	
colour_description
	1
	uimsbf

	
if ( colour_description ) {
	
	

	

colour_primaries
	8
	uimsbf

	

transfer_characteristics
	8
	uimsbf

	

matrix_coefficients
	8
	uimsbf

	
}
	
	

	
display_horizontal_size
	14
	uimsbf

	
marker_bit
	1
	bslbf

	
display_vertical_size
	14
	uimsbf

	
next_start_code()
	
	

	}
	
	


User data

	user_data() {
	No. of bits
	Mnemonic

	
while( nextbits() != ‘0000 0000 0000 0000 0000 0001’ ) {
	
	

	

user_data
	8
	uimsbf

	
}
	
	

	
next_start_code()
	
	

	}
	
	


Picture SEI

	PictureSEI( i ) {
	No. of bits
	Mnemonic

	
PictureSEI_start_code
	32
	bslbf

	if ( nextbits()== “Picture Header Extension ID” )
	
	

	picture_header_extension()
	
	

	
else if ( nextbits()== “Picture Display Extension ID” )
	
	

	

picture_display_extension()
	
	

	
else if ( nextbits() == “User Data Extension ID” )
	
	

	

user_data_()
	
	

	}
	
	


Picture header extension

	picture_header_extension()  {
	No. of bits
	Mnemonic

	
extension_start_code_identifier
	4
	uimsbf

	
temporal_reference
	??
	uimsbf 

	
Picture_number
	??
	uimsbf 

	
picture_type
	?? 
	uimsbf

	picture_structure
	??
	uimsbf

	Deblocking_filter_disable
	1
	bslbf

	
next_start_code()
	
	

	}
	
	


Temporal_reference in here is a N(TBD)-bit unsigned integer associated with each input picture.  It is incremented by one, modulo N, for each input FRAME.  When a frame is coded as two fields the temporal reference in the picture header of both fields is the same.

Picture display extension

	picture_display_extension() {
	No. of bits
	Mnemonic

	
extension_start_code_identifier
	4
	uimsbf

	
film_mode_flag
	1
	bslbf

	
if (film_mode_flag) 
	
	

	

film_mode_state
	2
	uimsbf

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

	

frame_centre_horizontal_offset
	16
	simsbf

	

marker_bit
	1
	bslbf

	

frame_centre_vertical_offset
	16
	simsbf

	

marker_bit
	1
	bslbf

	
}
	
	

	
next_start_code()
	
	

	}
	
	


Picture data

	PictureData() {
	No. of bits
	Mnemonic

	
do {
	
	

	

slice_layer()
	
	

	
} while ( nextbits() != 0x000001 )
	
	

	
next_start_code()
	
	

	}
	
	


Slice

	slice() {
	No. of bits
	Mnemonic

	
slice_start_code
	32 
	bslbf

	
if (vertical_size > 2800)
	
	

	

slice_vertical_position_extension
	3
	uimsbf

	
intra_slice
	1
	uimsbf

	
Slice_type /* 0 => Type 1, 1 => Type 2 */
	1
	uimsbf

	}
	
	


References:

[1] JVT-B028 “An Overview on the H.26L NAL Concept” by Stephan Wenger, Technical University Berlin, and Thomas Stockhammer, Institute for Communications Engineering, Munich University of Technology. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[2] JVT-B048 “Supporting Film Mode in JVT Codec” by Sherman (Xuemin) Chen, José R. Alvarez and Alexander (Sandy) MacInnis, Broadcom Corporation. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[3] JVT-B049 “Start Codes and Mapping to MPEG-2 Systems” by Alexander (Sandy) MacInnis, José R. Alvarez and Sherman (Xuemin) Chen, Broadcom Corporation. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[4] JVT-B063 “On Random Access and Bitstream Format for JVT Video” by Gary Sullivan, Microsoft Corporation. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[5] JVT-B070 “NAL for MPEG-2 Systems” by Teruhiko Suzuki, Noriaki Oishi, and Yoichi Yagasaki, Sony Corporation. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002. 
[6] JVT-B088 “MPEG-2 Systems NAL” by Miska M. Hannuksela, Nokia Corporation. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.  

[7] JVT-B092 “Proposed Requirements for Network Adaptation Layer Specification” by Minoru Etoh and Satoru Adachi, NTT DoCoMo Inc. Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[8] JVT-B001d3 “JVT 2nd Meeting Report, Jan 29-Feb1, 2002”, Gary Sulliva, Thomas Wiegand, Ajay Luthra; Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6) Meeting: Geneva, Switzerland, January 29th 2002.

[9] ISO-IEC 13818-1:2000 Information technology -- Generic coding of moving pictures and associated audio information: Systems
[10] ISO-IEC 13818-2: 2000 Information technology -- Generic coding of moving pictures and associated audio information: Video  

[11] ISO N3050 ISO/IEC 13818-1/FDAM 7: Transport of ISO/IEC 14496 data over ISO/IEC 13818-1

[12] JVT-B-118, Thomas Wiegand, Joint Working Draft 2 / Joint Encoding Model 2, March 2002.

[13] M8125, Alexander (Sandy) MacInnis, Sherman Chen and Jose Roberto Alvarez, NAL for AVC Video with MPEG-2 Systems, the 59th ISO/IEC JTC1/SC29/WG11 (MPEG) meeting, Jeju, Korea, March 2002.

(Append for Proposal Documents)

JVT Patent Disclosure Form

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

	[image: image3.wmf]
	[image: image4.png]1S0
NS




	[image: image5.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
	Broadcom Corp.
	

	Mailing address
	
	

	Country
	USA
	

	Contact person
	Alexander (Sandy) MacInnis,
	

	Telephone
	
	

	Fax
	
	

	Email
	macinnis@broadcom.com
	

	Place and date of submission
	5/1/2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	NAL for H.264 with MPEG-2 Systems
	

	Contribution number
	JVT-C046
	

	
	
	


(Form continues on next page)

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

	
	

	
[image: image6.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: image7.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: image8.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: image9.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: image10.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: image11.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: image12.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-C046r1.doc
Page: 1
Date Saved: 2002-05-01

_1076781183.doc


MPEG�Systems�Syntax







NAL�Syntax







�VCL







Payload�(Previous NAL/slice)












_1081588678.doc



_1081588731.doc



_1076697282.doc


AVC VCL







MPEG NAL







MPEG-2 Systems












