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	INTERNATIONAL TELECOMMUNICATION UNION
TELECOMMUNICATION STANDARDIZATION BUREAU
	

	
	Geneva, 5 November 2025

	Ref:

Tel:
Fax:
E-mail:
	TSB Circular 88
SG21/SP
+41 22 730 5858
+41 22 730 5853
tsbsg21@itu.int
	To:
-	Administrations of Member States of the Union
-	The State of Palestine (Res. 99 (Rev. Dubai, 2018))

	
	
	Copy to:
-	ITU-T Sector Members;
-	Associates of ITU-T Study Group 21; 
-	ITU Academia;
-	The Chair and Vice-Chairs of ITU-T Study Group 21;
-	The Director of the Telecommunication Development Bureau;
-	The Director of the Radiocommunication Bureau

	Subject:
	Revision of terms of reference for Questions 6/21 and Question 9/21

	Dear Sir/Madam,
1	At the request of the Chair of Study Group 21, "Technologies for multimedia, content delivery and cable television", I have the honour to inform you that, in accordance with the provisions of Section 7, § 7.2.2, of Resolution 1 (Rev. Geneva, 2022), the following is the decision reached by consensus among those present:
[bookmark: _Toc45640304]–	This Study Group, in its meeting in Geneva, 13-24 January 2025 agreed to revise the Questions texts of both Question 6/21 “Visual, audio and signal coding” and Q9/21 “Multimedia framework, applications and services, and related metaverse aspects”.
–	NOTE: the final title of the revised Question 9/21 was slightly updated, underlined above.
2	TSAG, in its meeting in Geneva, 26-30 May 2025, adopted the revisions of the terms of reference of Q6/21, as proposed by SG21, and agreed with minor modifications the revised terms of reference of Q9/21.
3	At its meeting held in Geneva from 6 to 17 October 2025, Study Group 21 took note of the adoption by TSAG of the revised terms of reference for Question 6/21. Study Group 21 also approved the revision of the terms of reference for Question 9/21, as updated by TSAG.
4	Annex 1 contains the updated text of Question 6/21 and Annex 2 contains the updated text of Question 9/21.
Yours faithfully,

(signed)

Seizo Onoe 
Director of the Telecommunication
Standardization Bureau




Annex 1 - Revised Q6/21 text
Question 6/21 – Visual, audio and signal coding
[bookmark: _Toc45640305](Continuation of Question 6/1621)
[bookmark: _Toc45640219][bookmark: _Toc141301137][bookmark: _Toc168904442]1	Motivation
The goal of this Question is to produce Recommendations for visual, speech, audio and signal coding methods appropriate for conversational (e.g. videoconferencing and video telephony) and non-conversational (e.g. multimedia streaming, broadcast TV, IPTV, file download, media storage/‌playback, remote screen display, digital cinema, or virtual & augmented reality) audiovisual services and other services. The Question is to focus primarily on the coding of visual signals, including the compression of:
–	video sequences;
–	still images;
–	graphics;
–	stereoscopic, multi-view, depth maps, and free-viewpoint visual information;
–	light fields, point clouds, and volumetric imagery;
–	computer displays;
–	medical imaging;
–	360 degree/panoramic/spherical-view video sequences;
–	video and images for virtual and augmented reality.
This Question will primarily focus on the maintenance and extension of existing video and still-image coding Recommendations and the development of new Recommendations using advanced techniques to significantly improve the trade-offs between bit rate, quality, delay, and algorithm complexity. The Question will also be responsible for maintenance and the development of new Recommendations for the coding of speech, audio, biomedical and other signals and network-based signal processing. Video, still-image, speech, audio, biomedical and other signal coding standards will be developed with sufficient flexibility to accommodate a diverse number of transport types (Internet, LAN, 5G and other mobile networks, ITU-T H.222.0, etc.).
[bookmark: _Toc45640220][bookmark: _Toc141301138][bookmark: _Toc168904443]This Question will apply digital signing for verifying the integrity of multimedia content, enabling users to confirm its authenticity. The work includes integrating authentication technology into coded multimedia streams, including video, speech, audio, and other compressed signal types. Robust methods for synchronizing authenticity information across coded multimedia streams will be developed to ensure consistency and accuracy. The Question will also investigate the information that will be included in the coded multimedia stream to provide authentication.
2	Study items
Study items to be considered include, but are not limited to:
–	new coding methods in order to achieve the following objectives:
•	improvements in compression efficiency;
•	robust operation in error/loss-prone environments (e.g. non-guaranteed-bandwidth packet networks or mobile wireless communication);
•	reduction of real-time delay, complexity, and of channel acquisition time and random access latency;
–	organization of the compressed data format to support packetization and streaming;
–	development of supplemental enhancement information to accompany source data for enabling enhanced functionality in application environments;
–	study and specification of data for annotation, indexing, and searching;
–	techniques to permit networks or terminals to adjust bit rates efficiently;
–	techniques for object coding and multi-view operation;
–	techniques to permit terminals to rapidly adjust the region-of-interest and/or field of view of video stream playback;
–	techniques for efficient coding of 360-degree/panoramic/spherical-view video sequences, including those formed by stitching video sequences from multiple cameras with projection/rendering warping;
–	techniques for efficient coding of video, images, audio, point clouds, and other signals for virtual and augmented reality, navigation, medical, and other applications;
–	techniques for efficient compressed-digital to compressed-digital processing (including transcoding);
–	artificial intelligence technology for encoding and decoding of video, images, audio, biomedical and other signals and the processing and analysis of coded data;
–	the impact of colorimetry, video and image quality assessment, and quality control requirements on video and image codec development;
–	computer graphics compression;
–	security aspects that directly affect video, speech, audio and signal coding (including watermarking techniques);
–	coordination of video, still-image, speech, audio and signal coding matters not addressed in other coding Questions with other ITU study groups and other bodies;
–	harmonization of video, still-image, speech, audio, biomedical and other signal coding activities with other standard development organizations (SDOs);
–	enhancements to existing multimedia systems Recommendations including the addition of advanced audio and visual coding (e.g. ITU-T H.26x and G.72x extensions and beyond).
–	use of digital signing techniques for verification of the integrity of coded multimedia content, enabling users to confirm the authenticity.
–	integration possibilities of the authentication technology into coded multimedia streams containing video, speech, audio and other signals.
–	synchronization methods of authenticity information among the different coded multimedia streams.
–	investigation of the information needed in the authentication signal in the coded multimedia stream to enable authenticity verification.
[bookmark: _Toc45640221][bookmark: _Toc141301139][bookmark: _Toc168904444]3	Tasks
Tasks include, but are not limited to:
–	development of extensions, additional profiles, and maintenance updates for ITU-T H.266 (VVC);
–	work towards development of a future video coding Recommendation with compression capability substantially beyond that of ITU-T H.266;
–	address needs for signal type identification for use with video and image coding Recommendations, including extensions and maintenance for ITU-T H.273;
–	conformance and reference software development and maintenance for ITU-T H.264 (AVC), ITU-T H.265 (HEVC), and H.266, including ITU-T H.264.1, H.264.2, H.265.1, H.265.2, and conformance testing and reference software for H.266 (H.266.1 and H.266.2);
–	development of guidelines and informative reports for effective use of video and still-image compression coding technology;
–	in liaison with other ITU-T standardization groups or SDOs, recommend what video and still-image coding standards should be used in services/applications, networks, devices and specified in related ITU-T Recommendations;
–	development of supplemental enhancement information to accompany video, still-image, speech, audio, and signal data, including data for image/video annotation, indexing, and searching, including maintenance and extension of ITU-T H.271 and H.274 (VSEI);
–	development of new image coding (T.8xx-sub-series) specifications;
–	maintain the video, still-image, speech, and audio coding information in the ITU-T media coding database;
–	maintenance of existing H-series video coding Recommendations and supplements, including ITU-T H.120, H.261, H.262 | ISO/IEC 13818-2, H.263, H.264 | ISO/IEC 14496-10, H.264.1, H.264.2, H.265 | ISO/IEC 23008-2, H.265.1, H.265.2, H.266 | ISO/IEC 23090-3, H.266.1, H.266.2, H.271, H.273, H.274 | ISO/IEC 23002-7, H-series Supplements 15, 18, and 19, and Technical Paper ITU-T HSTP-VID-WPOM;
–	maintain and extend existing Recommendations and Supplements regarding still image coding, including ITU-T T.44, T.80, T.81, T.82, T.83, T.84, T.85, T.86, T.87, T.88, T.89, T.800, T.801, T.802, T.803, T.804, T.805, T.807, T.808, T.809, T.810, T.812, T.813, T.814, T.815, T.831, T.832, T.833, T.834, T.835, T.851, T.870, T.871, T.872, T.873 and T-series Supplement 2;
–	maintenance of existing G-series regarding speech and audio coding and signal processing Recommendations including ITU-T G.711, G.711.0, G.711.1, G.718, G.719, G.720.1, G.722, G.722.1, G.722.2, G.723.1, G.726, G.727, G.728, G.729 and G.729.1;
–	maintenance of related Recommendations to signal processing network equipment and functions: ITU T G.160, G.161, G.161.1, G.164, G.165, G.168, G.169, Q50-series, Q.115-series, G.799.1, G.799.2, G.799.3, G.776.1, G.776.4, G.763, G.764, G.765, G.766, G.767, G.768, G.769/Y.1242 and I.733;
–	development of new coding Recommendations for speech, audio, biomedical and other signals.
–	develop and specify methods for using digital signing techniques for verifying the integrity of coded multimedia content to enable users to confirm its authenticity.
–	integrate authentication technology into coded multimedia streams, including video, speech, audio, and other signals, ensuring seamless operation within these formats.
–	design and implement methods for synchronizing authenticity information across different coded multimedia streams to maintain consistent and reliable verification.
–	define and document the necessary information required for inclusion in the authentication data to enable authenticity verification of coded multimedia streams.

An up-to-date status of work under this Question is found in the SG21 work programme (https://itu.int/ITU-T/workprog/wp_search.aspx?sp=18&q=6/21).
[bookmark: _Toc45640222][bookmark: _Toc141301140][bookmark: _Toc168904445]4	Relationships
Recommendations:
–	ITU-T H.300 sub-series systems Recommendations
–	ITU-T H.241, H.245 and H.248-series
Questions:
–	0/21, 2/21, 5/21, 7/21, 8/21, 11/21, 13/21, 21/21
Study groups
–	ITU-T SGs 11, 12, 13
–	ITU-R SG6
Other bodies:
–	ISO/IEC JTC1/SC29 WGs 1-8 (JPEG and MPEG) on video, image, speech, and audio coding
–	IETF, DVB, ATSC, ARIB, 3GPP, DICOM, EBU, SCTE, SMPTE, MC-IF, MEF, VESA, W3C, CTA, IEC TC100


Annex 2 - Revised Q9/21 text
[bookmark: _Toc183770646]Question 9/21 – Multimedia framework, applications and services, and related metaverse aspects
(Continuation of Question 219/1621)
1	Motivation
The standardization work in Study Group 16 (now ITU-T Study Group 21) has resulted in the definition of several multimedia systems. ITU-T H.610 defines a multiservice system architecture and customer premises equipment architecture for the delivery of video, data and voice services across a VDSL access network to an in-home environment, and the H.700-series defines a family of IPTV protocols. As broadband services over various access technologies have evolved and given that the desire for the delivery of multimedia services to the home and other service platforms has gained attention from service providers, networking architectural issues and their impact on broader communication systems and services must also be considered.
This Question is intended to produce the deliverables related to multimedia standardization work including multimedia related networks, enabler platform and services, core audio and video technologies, multimedia data analysis, various multimedia services and applications, including information-centric networks (ICNs), unified status monitoring, media processing, interactive and distribution service, multimedia data asset management, virtual and augmented reality (VR/AR), distance learning services, digital human and digital twin, etc. The Question will also focus on emerging multimedia related content including multimedia aspects of metaverse.
2	Study items
Study items to be considered include, but are not limited to:
–	identify multimedia services and applications that are studied by ITU and other bodies and produce a map of their interrelationship;
–	study of multimedia system, service and application based on cutting-edge technologies including multimedia aspects of metaverse by collecting use cases, identifying requirements, defining architectures and developing underlying protocols;
–	identify the services and applications to be explored by Study Group 21 and define their respective scopes, requirements and contribute to the development of technical specifications;
–	study network-related multimedia framework, applications, and services, which built for various multimedia systems, e.g. cloud computing systems, edge computing systems, etc., and underlying; networks, network context awareness and adaption, information-centric networks, error-prone networks, mobile edge networks, etc;
–	study media streams transport: generic formats and encapsulation methods of various media streams for the purpose of transport over heterogeneous networks (in coordination with relevant IETF WGs such as AVTCORE);
–	study multimedia enabler platforms and services, such as media processing, distribution and interaction, etc;
–	study multimedia data analysis related technology, solutions, services and regulations;
–	study of cloud and edge computing-based multimedia services and applications by identifying requirements, defining architectures and developing underlying protocols;
–	study mobile edge computing (MEC)-related multimedia services, such as MEC based VR/AR applications, traffic information monitoring and management, etc.;
–	study smart device-based multimedia application and services (such as smart speaker based audio/video communication, set-top box based multimedia communications) as well as their advanced presentation forms on ultra-high definition, VR and holographic communication;
–	study internet-based streaming media services, such as online education, video based online shopping, video based social services, live event broadcast, video based marketing, online corporate training, online medical diagnosis, call service, etc.
3	Tasks
Tasks include, but are not limited to:
–	documentation of architectural assumptions made by previous work on multimedia standardization (H- and T-series Recommendations) and production of the scope, use cases, and requirements capture for the services and applications under Study Group 21 responsibility;
–	study general and common multimedia aspects of metaverse applications, systems and services, including definition and glossary;
–	study use cases, requirements, framework, functional architectures, protocols on multimedia aspects of metaverse technologies, applications, systems and services for supporting interoperability;
–	study the use cases, requirements, framework, functional architecture and protocols for and, if needed, create F- and H-series Recommendations to cover new multimedia technology, systems, applications and services, e.g.:
•	retrieval services, including interactive audiovisual and multimedia services;
•	real-time collaboration services;
•	intelligent multimedia services and applications;
•	cloud and edge computing-based multimedia services and applications;
•	MEC-based multimedia services and applications;
•	multimedia data analysis architecture and related application and services;
•	Internet-based streaming media services;
•	network-related multimedia framework, applications, and services;
•	enhanced multimedia call service;
–	identify requirements for service-agnostic multimedia service functions;
–	develop service-agnostic architecture specifications, such as the inspection technology, inspection policy, delivery function, robustness, etc.;
–	coordinate with ITU-T Study Groups 2, 11, 12, 13, 15, 17, 20 and other groups to advance multimedia services and applications related work;
–	enhancement and maintenance of Recommendations ITU-T F.700, F.701, F.702, F.703, F.720, F.721, F.723, F.724, F.731, F.732, 733, F.740, F.740.1, F.741, F.742, F.743.4 to F.743.10, F.743.13, F.743.14, F.743.15, F.743.20, F.743.21, F.745, F.746, F.746.1, F.746.2, F.746.3, F.746.4, F.746.5, F.746.6, F.746.7, F.746.8, F.746.9, F.746.10, F.746.11, F.746.12, F.746.14, F.746.17, F.747.9, F.748.16, F.750, F.761, H.610, H.611, H.622.2, H.625, H.629.1, H.643.1.
An up-to-date status of work under this Question is found in the SG21 work programme (https://itu.int/ITU-T/workprog/wp_search.aspx?sp=18&q=9/21).
4	Relationships
Recommendations:
–	E, F, G, H, I, Q, T, V, X, Y-series Recommendations under the responsibility of SG21
–	ITU-T J.160- and J.170-series
Questions:
–	All Questions of Study Group 21
Study groups:
–	ITU-T SGs 2, 11, 12, 13, 15, 17 and 20 for multimedia studies related to cloud computing, future networks and IoT
–	ITU-T SG5 for ICT and climate change issues
–	ITU-R SG6 for multimedia-related studies and broadcast services and applications
Other bodies:
–	3GPP for mobile multimedia services and applications
–	Architectural groups within regional telecommunications standardization bodies
–	IETF for Internet services (particularly the Applications and Real-Time Area, Transport Area, and Internet Area)
–	W3C for Internet multimedia services and applications
–	DMTF for cloud computing related multimedia services and applications
–	IMTC/MEF for interoperability
–	Broadband Forum for home network issues and other E2E IP/MPLS network issues
–	ISO, IEC, OASIS and UN/ECE for the MoU on electronic business
–	ISO/IEC JTC1/SCs 25 (home networking), 29 (JPEG/MPEG), 35 (user interfaces)
–	APT ASTAP EGMA for speech-to-speech translation
–	ISO TC 133, TC 172 on metaverse 
–	IEC TC 100, TC 110, TC 159 on metaverse devices and systems
–	ISO & IEC JSEG 15 (metaverse) 
–	ISO/IEC JTC 1 SC 6, SC 24, SC 29, SC 35, SC 36 on metaverse related aspects
–	IEEE SA MWG (Metaverse WG), ARMDWG (Augmented Reality on Mobile Devices WG), 2888 WG (Interfacing Cyber and Physical World WG) 
–	3GPP SA2 on mobile metaverse
–	Khronos 3D Formats Working Group on metaverse content format
–	OpenUSD on metaverse content and environment format
–	W3C Metaverse Interoperability CG, DID (Distributed ID) WG 
–	MSF (Metaverse Standards Forum) 
–	OMF (Open Metaverse Foundation) 
–	OMI (Open Metaverse Interoperability) 
–	OMA3 (Open Metaverse Alliance)
–	MPAI (Moving pictures, audio and data coding by artificial intelligence)
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