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	Abstract:
	This document contains proposed corrections and updates for High Level Syntax (HLS) for H.BWC, resulting from the effort of merging proposals selected during the CfP and from further investigations.


Introduction
As a result of the Call for Proposals (CfP) evaluation for H.BWC conducted by VCEG in November 2024, it has been agreed that two systems will be merged. The syntax of one of the selected systems was based on NAL-units, and the syntax of the other system was based on msPackets. This resulted in the following mandates (see [1]): 
· Replace NAL-based HLS with msPacket-based HLS as described in VCEG-BW03-SyntaxDescription.docx), incorporating all systemic features as described in VCEG-BW03-SyntaxDescription.docx, clause 2.2.
· Modify HLS to accommodate for parameters included in “Waveform parameter set NAL units” as documented in 2.1 of VCEG-BW02-v1.docx for channel grouping.
In addition to those mandates, work on media authenticity has been progressing in MPEG working groups (WG2, WG3, WG5, WG6). 
In this contribution, we propose further updates to HLS to meaningfully combine NAL-based and msPacket-based HLS and to align relevant aspects of media authenticity. Note that further work is still required to ensure a proper integration of the two systems which may include additions, corrections and optimizations.
Editorial Additions and Corrections
Editorial corrections to the current draft are proposed as follows:
· In 7.2 Specification of syntax functions and descriptors, add the following descriptor:

–	st(v): null-terminated string encoded as universal coded character set (UCS) transmission format-8 (UTF-8) characters as specified in ISO/IEC 10646. The parsing process is specified as follows: st(v) begins at a byte-aligned position in the bitstream and reads and returns a series of bytes from the bitstream, beginning at the current position and continuing up to but not including the next byte-aligned byte that is equal to 0x00, and advances the bitstream pointer by ( stringLength + 1 ) * 8 bitpositions, where stringLength is equal to the number of bytes returned.
	
NOTE The st(v) syntax descriptor is only used in this document when the current position in the bitstream is a byte-aligned position

This descriptor is currently used in Section 7.3.2.13 Authentication start RBSP syntax.

· Corrections to the following syntax by adding “+1” to align it to the software:
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7.3.2.12 Universally unique identifier syntax

	universally_unique_identifier( ) {
	Descriptor

			uuid_segment_start_flag
	u(1)

			uuid_segment_stop_flag
	u(1)

			reserved
	u(2)

			uuid_segment_length_minus1
	u(4)

			uuid_data
	u(8) * (uuid_segment_length_minus1+1)

			rbsp_trailing_bits( )
	

	}
	



1 
2 
3 
4 
5 
5.1 
5.2 
5.3 
5.3.1 
5.3.2 
5.3.2.1 
5.3.2.2 
5.3.2.3 
5.3.2.4 
5.3.2.5 
5.3.2.6 
5.3.2.7 
5.3.2.8 
5.3.2.9 
5.3.2.10 
5.3.2.11 
5.3.2.12 
5.3.2.13 
Authentification signature RBSP syntax

	authentification_signature_rbsp( ) {
	Descriptor

		ausig_sequence_id
	u(1)

		ausig_partial_sig_flag
	u(1)

		if( ausig_partial_sig_flag )  {
	

			ausig_segment_start_flag
	u(1)

			ausig_segment_stop_flag
	u(1)

			ausig_segment_length_minus1
	u(6)

			ausig_sig_partial
	u(8)* (ausig_segment_length_minus1+1)

		} else {
	

			ausig_length_minus1
	u(6)

			ausig_sig_complete
	u(8) * (ausig_length_minus1+1)

		}
	

		rbsp_trailing_bits( )
	

	}
	




· In Section 7.4.3.2 add the following semantics:
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7.4.3.2   Channel group parameter set RBSP semantics

A CGPS RBSP shall be available to the decoding process prior to it being referenced by either of the following:
· an independent frame RBSP with if_channel_group_parameter_set_id equal to the value of cgps_channel_group_parameter_set_id in the CGPS RBSP,
· a dependent frame RBSP with df_channel_group_parameter_set_id equal to the value of cgps_channel_group_parameter_set_id in the CGPS RBSP,
· a timestamp RBSP with ts_channel_group_parameter_set_id equal to the value of cgps_channel_group_parameter_set_id in the CGPS RBSP,
· a segment metadata RBSP with sm_channel_group_parameter_set_id equal to the value of cgps_channel_group_parameter_set_id in the CGPS RBSP,
· a feature set RBSP with ft_channel_group_parameter_set_id equal to the value of cgps_channel_group_parameter_set_id in the CGPS RBSP.

· Other minor editoral changes such as 
· replacing “Authentification” with “Authentication”
· replacing “Time stamp” with “Timestamp”
· removing whitespaces and tabs
1. Accommodating WPS and CGPS
To accommodate WPS and CGPS packet information into the other HLS packets, the following changes to the syntax are required:

In 7.3.2.6, replace time_stamp_rbsp() with the following:

	time_stamp_rbsp( ) {
	Descriptor

		ts_channel_group_parameter_set_id
	u(8)

		if(NumChannelGroups > 1 )
	

			ts_channel_group_id
	u(v)

		ts_time_type
	u(7)

		TimeType = ts_time_type
	

		ts_offset_type_flag
	u(1)

		switch ( TimeType )  {  
	

			case TimeLong:
	

				ts_time
	ev(12,16,32)

				ts_time_offset
	u(12)

				break;
	

			case TimeShort:
	

				ts_time_short
	ev(4,8,8)

				ts_time_offset
	ev(4,8,8)

				break;
	

			case TimeTAI: /* acc. ISO/IEC 23001-17 */
	

				ts_time_tai
	u(64)

				ts_status_bits
	u(8)

			default:
	

				break;
	

		}
	

		rbsp_trailing_bits( )
	

	}
	



In 7.4.3.6, add the following semantics:
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7.4.3.6 Timestamp RBSP semantics
The timestamp shall be used for, but not limited to, the following cases:
· Indicating the timing information related to the generation of the first sample of the signals
· Indicating the true signal length or period triggered by an event (e.g., in the presence of discontinuity triggered by an encoder event due to sensor interruption, displacement or restart)
· Enabling signal alignment across multiple channels and signal types.
Note that the timestamp insertion into the bitstream can occur in both the encoder (signal input) and decoder (bitstream input) sides.
ts_channel_group_parameter_set_id specifies the value of cgps_channel_group_parameter_set_id for the CGPS in use.
ts_channel_group_id identifies the channel group to which the current timestamp belongs. When ts_channel_group_id is not present, it is inferred to be equal to 0.
ts_time_type indicates the time type as specified in Table 7‑3.	
ts_offset_type_flag indicates the unit of ts_time_offset value. Shall be set to ‘0’ if the unit is miliseconds. Shall be set to ‘1’ for using the configured sampling rate of the underlying signal type as base time.
ts_time is counted in seconds and the count starts on January 1st, 2025 at 00:00:00 UTC.


The corresponding software adjustment related to this proposal is submitted as a Merge Request on:
https://vcgit.hhi.fraunhofer.de/vceg-sw/bwc/-/merge_requests/11

Authentication
JVET and MPEG Audio continued their work on media authenticity (see [2] and [3] for additional details). Since authenticity is not only relevant to media, but also to H.BWC, it has been agreed to include HLS enabling related use cases during the CfP evaluation. In JVET and MPEG Audio, a use-case has been identified which requires similar authentication sequences to be authenticated with different authentication methods. To identify those methods in a bitstream, and additional identifier has been introduced. We believe this use case is similarly relevant to H.BWC, which is why we propose the addition of a similar identifier as described in further detail below.
In 7.3.2.13, replace authentication_start_rbsp() with the following:
	authentification_start_rbsp( ) {
	Descriptor

		aust_id
	u(8)

		aust_sequence_id
	u(1)

		aust_hash_type
	ev(4,8,8)

		aust_key_id
	ev(3,8,8)

		aust_prov_id
	ev(8,8,16)

		if ( aust_prov_id == 0) {
	

			aust_key_source_uri
	st(v)

		}
	

		aust_frame_types_present_flag
	u(1)

		if( aust_frame_types_present_flag )  {
	

			aust_inclusion_types_flag
	u(1)

			aust_pactype_list_length_minus1
	u(6)

			for( i = 0; i <= aust_pactype_length_minus1; i++ )
	

				aust_packet_type[ i ]
	ev(8,8,8)

		}else {
	

			reserved
	u(7)

		}
	

		aust_multi_stream_flag
	u(1)

		if( aust_multi_stream_flag )  {
	

			aust_inclusion_labels_flag
	u(1)

			aust_label_list_length_minus1
	u(6)

			for( i = 0; i <= aust_label_list_length_minus1; i++ )
	

				aust_add_packet_label[ i ]
	ev(8,8,32)

		}else {
	

			reserved
	u(7)

		}
	

		rbsp_trailing_bits( )
	

	}
	



In 7.3.2.13, replace authentification_signature_rbsp() with the following:
	authentification_signature_rbsp( ) {
	Descriptor

	[bookmark: _Hlk192878416]	ausig_id
	u(8)

		ausig_sequence_id
	u(1)

		ausig_partial_sig_flag
	u(1)

		if( ausig_partial_sig_flag )  {
	

			ausig_segment_start_flag
	u(1)

			ausig_segment_stop_flag
	u(1)

			ausig_segment_length_minus1
	u(6)

			ausig_sig_partial
	u(8)* ausig_segment_length_minus1

		} else {
	

			ausig_length_minus1
	u(6)

			ausig_sig_complete
	u(8) * ausig_length_minus1

		}
	

		rbsp_trailing_bits( )
	

	}
	



In 7.4.3.13, before aust_sequence_id, add the following:
[bookmark: _Hlk192878647]aust_id inidcates the combination of aust_hash_type, aust_prov_id and aust_key_id to which the related authentication information belongs to. Note: This may be used to enable authentication of one authentication sequence with different authentication configurations.

In 7.4.3.14, before ausig_sequence_id, add the following:
[bookmark: _Hlk192878718]ausig_id See aust_id.
Conclusion
We propose to adopt the changes as outlined in this contribution into the next draft version of H.BWC.  For completeness, all proposed editorial additions and corrections to the current H.BWC draft are provided in the document attached to this contribution.  
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