	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG21 WP3/21 and ISO/IEC JTC 1/SC 29
42nd Meeting, Santa Eulària, ES, 24 April – 1 May 2026
	Document: JVET-AP0137-v1


[image: ]
	Title:
	AHG9: On payload sizes for versatile SEI messages

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Martin Pettersson
Mitra Damghanian 
Sabine Harribey
Rickard Sjöberg

	Email:
	martin.m.pettersson@ericsson.com
mitra.damghanian@ericsson.com
sabine.harribey@ericsson.com
rickard.sjoberg@ericsson.com

	Source:
	Ericsson


_____________________________
Abstract
This contribution proposes updates to the signaling and inference of the payload size of the versatile SEI message in the TuC for future extension of VSEI. Two independent proposals are suggested where the first proposal is an asserted bug fix for inferring the payload size when it is not present and the second proposal proposes an updated extendable signalling of the payload size. The following is proposed:
1. When the payload size for an SEI message is not present, infer the payload size to be equal to NumBytesInNalUnit – 3 – vseiPayloadType/256, instead of inferring it to be equal to NumBytesInNalUnit – 4 as in the TuC.
 
2. Signal the payload size with an extendable number of bytes for each SEI message. Two alternatives are proposed:

A. Replace vsei_payload_size with two new syntax elements vsei_payload_7bits and vsei_payload_extension_flag and derive vseiPayloadSize according to: 

			vseiPayloadSize = 0
	

			do {
	

				vsei_payload_7bits
	u(7)

				vseiPayloadSize = (vseiPayloadSize << 7) + vsei_payload_7bits 
	

			    vsei_payload_extension_flag
	u(1)

			} while (vsei_payload_extension_flag)
	



B. Signal the vsei_payload_size using a new eu(n) descriptor exercising the method of alternative A. The solutions in alternatives A and B are asserted to produce bit exact output. The proponents claim that the eu(n) descriptor may be beneficial for other syntax elements of the codec with large values. 
Both alternatives also propose to replace the vsei_payload_size_byte syntax element with a vsei_payload_size_flag syntax element, that specifies whether syntax elements for the payload size are present or not. 
It is asserted by the proponents that the extendable signalling provides a more flexible and future proof solution for signalling the payload size for individual SEI messages.   
It is proposed to update the solution in the TuC for future extension of VSEI with the two proposals. 
[bookmark: _Hlk219523538]Introduction
The TuC for future extensions of VSEI (JVET-AO2032-v3) includes a solution for reducing the payload size signalling for SEI messages, consisting of a versatile SEI RBSP and the versatile SEI message syntax structures.
A solution for reducing the payload size for large SEI messages using 16 bits for the payload was first introduced in JVET-AF0148, followed by an alternative solution in JVET-AG0051 that omitted the payload size signalling since the payload size can be derived from the NAL unit size for NAL units containing just one SEI message. In JVET-AH0167 the two solutions were harmonized into one solution for the TuC and JVET-AO150-v2 later introduced some further refinements to the solution in the TuC.
The syntax and semantics for the versatile SEI RBSP and the versatile SEI message from JVET-AO2032-v3 are shown below.
X.1 Versatile SEI RBSP
X.1.1	Versatile SEI RBSP syntax

	vsei_rbsp( ) {
	Descriptor

		vsei_position
	u(2)

		vsei_relevance
	u(2)

		vsei_payload_size_length
	u(2)

		vsei_reserved
	u(2)

		do
	

			versatile_sei_message( )
	

		while( vsei_payload_size_length  &&  more_rbsp_data( ) )
	

		rbsp_trailing_bits( )
	

	}
	



X.1.2	Versatile SEI RBSP semantics
Versatile supplemental enhancement information RBSP contains information that is not necessary to decode the samples of coded pictures from VCL NAL units. A VSEI RBSP contains one or more VSEI message.
vsei_position indicates if the SEI message corresponds to the PREFIX_SEI_NUT and SUFFIX_SEI_NUT.  vsei_position equal 0 indicates that the SEI message is treated as PREFIX_SEI_NUT. vsei_position equal 1 indicates that the SEI message is treated as SUFFIX_SEI_NUT. Values 2 and 3 of vsei_position are reserved for future use and shall be ignored.
vsei_relevance indicates the relevance of the SEI message for the target application. vsei_relevance ranges from 0 to 3, with 0 being the least relevant and 3 being the most relevant. vsei_relevance equal to 3 indicates that the versatile SEI message may be a required versatile SEI message.
vsei_payload_size_length equal to 0 specifies that no vsei_payload_size syntax element is present in vsei_rbsp(). vsei_payload_size_length not equal to 0 specifies that one or more vsei_payload_size syntax elements are present in vsei_rbsp(). 
NOTE – When vsei_payload_size_length is equal to 0, the NAL unit contains only one SEI message.
vsei_reserved is reserved for future use and shall be ignored.
X.1.3	Versatile SEI message syntax
	versatile_sei_message( ) {
	Descriptor

		vseiPayloadType = 0
	

		do {
	

			vsei_payload_type_byte
	u(8)

			vseiPayloadType += vsei_payload_type_byte
	

		} while( vsei_payload_type_byte  = =  0xFF )
	

		if( vsei_payload_size_length )
	

			vsei_payload_size
	u(v)

		vsei_payload( vseiPayloadType, vsei_payload_size )
	

	}
	



X.1.4	Versatile SEI message semantics
Each versatile SEI message consists of the variables specifying the payload type and payload size of the SEI message payload. Versatile SEI message payloads are specified in XXX.
NOTE – The NAL unit byte sequence containing the SEI message might include one or more emulation prevention bytes (represented by emulation_prevention_three_byte syntax elements).
vsei_payload_type_byte is a byte of the payload type of a versatile SEI message.
vsei_payload_size specifies the payload size in bytes of a versatile SEI message. The length of the syntax element is 8 * vsei_payload_size_length bits. When vsei_payload_size is not present, it is inferred to be equal to NumBytesInNalUnit – 4.

Discussion
A first asserted issue with the solution in the TuC is related to the inference of vsei_payload_size when it is not present in the bitstream. The semantics in the TuC states that “When vsei_payload_size is not present, it is inferred to be equal to NumBytesInNalUnit – 4”. However, we believe that the number of bytes to subtract from the NumBytesInNalUnit is not always 4 since there are 2 bytes to subtract for the NAL unit header, 1 byte to subtract for the first four syntax elements in vsei_rbsp(), and 1 or more bytes to subtract for the versatile payload type. We believe this was an oversight when the signalling of the payload type was changed at the last meeting.
A second asserted issue relates to the signalling of the payload sizes in the solution in the TuC. 
· When there is more than one SEI message in the Versatile SEI RBSP, the same number of bytes are used for the vsei_payload_size for all SEI messages, regardless of the payload size of the individual SEI messages. This seem to be an inefficient usage of the bytes.
 
· A maximum of three bytes can be used for the vsei_payload_size. This may seem sufficient for now, but if it is changed in a future version of the codec, it may not be backwards compatible.

Proposals
Proposal 1 – Bugfix for inference of vsei_payload_size 
It is proposed to fix the inference of the vsei_payload_size by changing its semantics to the following, where yellow highlight indicates added text and red strikethrough indicates removed text relative to JVET-AO2032-v3:

vsei_payload_size specifies the payload size in bytes of a versatile SEI message. The length of the syntax element is 8 * vsei_payload_size_length bits. When vsei_payload_size is not present, it is inferred to be equal to NumBytesInNalUnit – 43 – vseiPayloadType/256.

Proposal 2 – Extendable syntax for payload size
We propose an updated approach for signalling the payload sizes of the versatile SEI messages where the number of bytes for signalling the payload size are extendable based on an extension flag signalled in each byte of the payload size. This also enables extendibility for future versions of the codec.
Two alternatives are proposed. In both alternatives, the vsei_payload_length syntax element is replaced with a vsei_payload_size_flag syntax element. 
In the first alternative, alternative A, the vsei_payload_size syntax element is replaced with a vsei_payload_7bits and a vsei_payload_extension_flag. 
The process of parsing the syntax elements and deriving the vseiPayloadSize for alternative A is as follows. To start with, when vsei_payload_size_flag indicates that there is syntax elements present for the payload size, vsei_payload_7bits and vsei_payload_extension_flag are parsed. If vsei_payload_extension_flag is equal to 1, a new set of vsei_payload_7bits and vsei_payload_extension_flag syntax elements are parsed.  This process is repeated until vsei_payload_extension_flag is equal to 0 indicating the end of the bytes to be parsed for the payload size. 
Initially, the vseiPayloadSize is set to 0. For each parsed vsei_payload_7bits syntax element vseiPayloadSize is bit-shifted 7 bits and vsei_payload_7bits are added to its value according to:

	vseiPayloadSize = (vseiPayloadSize << 7) + vsei_payload_7bits   

The following example illustrates the parsing of the syntax elements for alternative A. 
[image: ]

In the second alternative, alternative B, a new descriptor, eu(n), is introduced for the vsei_payload_size syntax element. We think that such descriptor may also be beneficial for other syntax elements with large values in the codec. This may include syntax elements for picture width and height, seed values, extension length values, etc. The two alternatives are asserted to have bit-exact output for the payload size.
Syntax and modified semantics for the two alternatives are shown below with added text marked in yellow highlight and removed text marked in red strikethrough relative to JVET-AO2032-v3. The syntax and semantics also include the bugfix from proposal 1.
Alternative A

X.1.1	Versatile SEI RBSP syntax
	vsei_rbsp( ) {
	Descriptor

	vsei_position
	u(2)

	vsei_relevance
	u(2)

	vsei_payload_size_flaglength
	u(12)

	vsei_reserved
	u(32)

	do
	

	versatile_sei_message( )
	

	while( vsei_payload_size_flaglength && more_rbsp_data( ) )
	

	rbsp_trailing_bits( )
	

	}
	


…
vsei_payload_size_flaglength equal to 0 specifies that no vsei_payload_sizevsei_payload_7bits or vsei_payload_extension_flag syntax elements areis present in vsei_rbsp(). vsei_payload_size_flaglength not equal to 10 specifies that one or more vsei_payload_size vsei_payload_7bits or vsei_payload_extension_flag syntax elements are present in vsei_rbsp().
NOTE – When vsei_payload_size_flaglength is equal to 0, the NAL unit contains only one SEI message.

X.1.3	Versatile SEI message syntax
	versatile_sei_message( ) {
	Descriptor

		vseiPayloadType = 0
	

		do {
	

			vsei_payload_type_byte
	u(8)

			vseiPayloadType += vsei_payload_type_byte
	

		} while( vsei_payload_type_byte  = =  0xFF )
	

		if( vsei_payload_size_flaglength  ) {
	

			vsei_payload_size
	u(v)

			vseiPayloadSize = 0
	

			do {
	

				vsei_payload_7bits
	u(7)

				vseiPayloadSize = (vseiPayloadSize << 7) + vsei_payload_7bits 
	

			    vsei_payload_extension_flag
	u(1)

			} while (vsei_payload_extension_flag)
	

		} else
	

			vseiPayloadSize = NumBytesInNalUnit – 3 – vseiPayloadType/256
	

		vsei_payload(vseiPayloadType, vseiPayloadSizevsei_payload_size )
	

	}
	


…
vsei_payload_size specifies the payload size in bytes of a versatile SEI message. The length of the syntax element is 8 * vsei_payload_size_length bits. When vsei_payload_size is not present it is inferred to be equal to NumBytesInNalUnit – 4.
vsei_payload_7bits specifies bits for the payload size of a versatile SEI message.
vsei_payload_extension_flag equal to 0 specifies that there are no more bytes for the payload size of the versatile SEI message. vsei_payload_extension_flag equal to 1 specifies that there is at least one more byte for the payload size of the versatile SEI message. vsei_payload_extension_flag shall be equal to 0 when vseiPayloadSize is equal to 0.

Alternative B

X.1.1	Versatile SEI RBSP syntax
	vsei_rbsp( ) {
	Descriptor

	vsei_position
	u(2)

	vsei_relevance
	u(2)

	vsei_payload_size_flaglength
	u(12)

	vsei_reserved
	u(32)

	do
	

	versatile_sei_message( )
	

	while( vsei_payload_size_flaglength && more_rbsp_data( ) )
	

	rbsp_trailing_bits( )
	

	}
	


…
vsei_payload_size_flaglength equal to 0 specifies that no vsei_payload_size syntax element is present in vsei_rbsp(). vsei_payload_size_flaglength not equal to 10 specifies that one or more vsei_payload_size syntax elements are present in vsei_rbsp().
NOTE – When vsei_payload_size_flaglength is equal to 0, the NAL unit contains only one SEI message.

X.1.3	Versatile SEI message syntax
	versatile_sei_message( ) {
	Descriptor

		vseiPayloadType = 0
	

		do {
	

			vsei_payload_type_byte
	u(8)

			vseiPayloadType += vsei_payload_type_byte
	

		} while( vsei_payload_type_byte  = =  0xFF )
	

		if( vsei_payload_size_flaglength )
	

			vsei_payload_size
	u(v)eu(8)

		vsei_payload(vsei_payload_type_byte, vsei_payload_size )
	

	}
	


…
vsei_payload_size specifies the payload size in bytes of a versatile SEI message. The length of the syntax element is 8 * vsei_payload_size_length bits. The value of vsei_payload_size shall be in the range from 0 to NumBytesInNalUnit – 3 – vseiPayloadType/256, inclusive. When vsei_payload_size is not present it is inferred to be equal to NumBytesInNalUnit – 43 – vseiPayloadType/256. 
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…
The following descriptors specify the parsing process of each syntax element:
· …

· u(n): unsigned integer using n bits. When n is "v" in the syntax table, the number of bits varies in a manner dependent on the value of other syntax elements. The parsing process for this descriptor is specified by the return value of the function read_bits( n ) interpreted as a binary representation of an unsigned integer with most significant bit written first.

· ue(v): unsigned integer 0-th order Exp-Golomb-coded syntax element with the left bit first. The parsing process for this descriptor is specified in clause 9 with the order k equal to 0.

· eu(n): extendable unsigned integer syntax element. The parsing process for this descriptor is specified in Clause 10.
…
10 Parsing process for eu(n)
This process is invoked when the descriptor of a syntax element in the syntax tables is equal to eu(n).
Inputs to this process are bits from the bitstream.
Outputs of this process are syntax element values.
The variable codeNum is assigned as follows and the value of the syntax element is set equal to codeNum:

codeNum = 0
do {
  codeNum = ( codeNum << ( n – 1) ) + read_bits( n – 1 )
  extensionFlag = read_bits( 1 )
}
while ( extensionFlag )

It is a requirement of bitstream conformance that extensionFlag shall be equal to 0 when codeNum is equal to 0.
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