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Introduction
During SA4#134 the Feasibility Study on “Media Aspects for 6G System” was agreed in S4-252142 and approved in by SA plenary #110 in SP-251652. 
The objective of this study is in the context of the above background, referred to as work topics. Specifically, the following objectives are identified:
1.	Document the work topics introduced above in more detail, in particular how they relate to media delivery and taking into account the progress in other working groups:
- 	WT#1: Media Delivery Architecture
-	WT#2: 6G Media
- 	WT#3: Media Aspects related to SA2 topics 
-	WT#4: Media for ubiquitous access
-	WT#5: Trusted and private media communication
2.	Identify the dependencies of the issue to other working groups and collect information on relevant developments within 3GPP and externally.
NOTE: 	Topics potentially requiring input into other WG studies or those creating dependencies on other work topics will be prioritized.
3.	Based on existing media delivery architectures and functionalities, as well as the development in SA2 architectures, and design concepts with respect to 6G, map the work topics to basic functions and develop high-level call flows, if appropriate.
4.	Identify potential gaps and opportunities that may need solutions and either
a)	recommend potential further study or normative work for stage-2 and stage-3, including which existing specifications would be impacted and/or if any new specifications would preferably be developed.
b)	provide candidate solutions that may address the issues
5.	Coordinate work with other 3GPP groups e.g. SA1, SA2, SA3, SA5, SA6 and others as needed.
6.	Coordinate work with external organizations such as SVTA, CTA WAVE, ISO/IEC JTC1 SC 29, 5G-MAG, Metaverse Standards Forum, Khronos or IETF, as needed.
During the study, the progress and results of 3GPP TR 22.870 (SA1 study), TR 38.960 (RAN study), TR 23.801-01 (SA2 study) and possibly other working groups shall be taken into account.
Specific work topics may be concluded earlier than the envisaged timeline below and may then be progressed in a dedicated study in a newly defined timeframe. In such a case this study will refer to the dedicated study where relevant.
The overall timeline is as follows
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This document provides proposals for 
· Basic assumptions
· Work towards SA4 Terms of Reference and DNA
· Organization of work
· Summary of TR 26.870 structure and rationale
· Main work topics and initial priorities
· Handling AI traffic characteristics
· Larger themes – backed by technologies
The proposal is summarized in clause 9.
Basic Assumptions
The following basic assumptions apply:
· Other WGs: The work and timelines in other working groups are monitored and impact on SA4-defned services and related specifications is tracked to the extent possible in the work plan. 
· 6G is 5G (or even earlier G) unless agreed differently: The technology for 6G is 5G unless agreed differently. In order to change 5G, the change needs motivation, for example by new service requirements and a gap analysis on what is missing, or what optimization potentials exist taking into account relevant metrics.	Comment by Rufael Mekuria: 6G Study is still ongoing pre-mature to make such statement we cannot agree on this.	Comment by GMC2: It would be good to keep some text. It seems faire to state that change needs motivation etc. 6G also aims at been at least interworkable with 5G and some earlier release for some features. If having no text means that we have a complete break from previous release, that would be concerning. Maybe something along the line of: 6G: improvments, new features, or changes to 5G (or features from earlier releases) needs to be motivated, for example by…...
· [6G media is 5G media 
· improvements, new features, or changes to 5G media (or features from earlier releases) are welcome to be considered, but need to be motivated, for example by new service requirements, a gap analysis, or optimization potentials
· this approach ensures that no disruption in any existing services would occur while still inviting to improve existing services for 6G.
· Note: 5G media refers to SA4 specifications up to Rel-20 flagged as 5G. 6G media refers to SA4 specifications in Rel-21 and beyond.]
· Other 5G media sStudies: In case objectives are identified that are in scope of other 5G media studies, be completed or ongoing, re-use of the work in these 5G media studies and collaboration within SA4 with the studies  and collaboration is encouraged.
· Work Topics Prioritization: In order to scale the work, not all work topics need to have the same priority. Priorities are agreed based on needs and progress in other working groups. Basic measures for prioritizations are requests from other WGs, dependencies on other WGs, relevant service requirements, expected load and support of different companies. For initial ideas and details refer to clause 6.
Work towards SA4 Terms of Reference and DNA
Work conducted in 6G should is conducted generally support core aspects of based on the SA4 Terms of References (latest version is available here SP-241362). and Ways of working, and. Work conducted in the FS_6G_MED should create value within 3GPP, and the broader ecosystem to support interoperability, new services and improved service quality.
3GPP SA4 should be well-recognized for important media-related specifications, including
· addressing market needs, deployment feasibility, sustainability, innovation platform, monetization opportunities, cost-conscious
· Timeliness: allow things to do quickly, do things at the right time, leave time to address essential work
· Develop specifications against meaningful KPIs for media services 
· Implementability of the specifications (test, evaluation, code, reference software)
· Collaboration with the industry and market representation partners
· Collaboration with other global SDOs with mutual influence such as IETF, MPEG, Khronos etc.
· Developer-friendly: APIs, code, examples, git-environments, exchange with developers
The FS_6G_MED study should support the above high-level objectives.
Secondly, SA4 should be recognized for some relevant topics, based on the latest terms of reference that were approved at TSG SA#105 in document SP-241362 (Note that none of the proposed updates are considered in the below): 
Within the 3GPP Technical Specification Group Service and System Aspects (SA), the main objectives of the 3GPP TSG SA WG4 (SA4) are the specifications of codecs for speech, audio, video, graphics and other media types related to emerging services such as extended realities (XR) and gaming, as well as the system and delivery aspects of such contents. These objectives includes defining content formats and delivery protocols for unicast, multicast and broadcast streaming, cloud and edge computing architectures, media APIs, media handling in multimedia telephony, terminal acoustics requirements and performance testing, end-to-end service performance, objective and subjective quality testing, quality of experience (QoE) metrics, definition of traffic characteristics for media services, reporting for all services involving media aspects, and the use of artificial intelligence and machine learning models for multimedia.	Comment by Rufael Mekuria: Why only a subset of the ToR don’t understand this suggest to remove this for now, I don’t understand why this is needed.
SA WG4 is currently responsible for the XR-based services and traffic characteristics, Next Generation Video for 5G, Media Distribution over 5G unicast/multicast and broadcast, Media Cloud and Edge Processing in 5GS, Glass-based Augmented Reality, VR conferencing, Immersive Voice and Audio Services and Extension for headset interface tests of UE.
The TSG SA WG4 is responsible for:
· Development and maintenance of specifications of codecs for speech, audio, video, graphics and other newly emerging media types, as well as the transport and handling of such media including related session descriptions and storage formats;
· Definition of unicast and multicast/broadcast streaming and real-time communication media services and architectures (including media-centric cloud and edge computing architectures), interfaces and media APIs, media profiles, session descriptions, and content delivery protocols;
· Guidance to other 3GPP groups concerning required QoS parameters, traffic characteristics and other system implications, imposed by different multimedia codecs, systems and service needs;
· Speech, audio, video, and multimedia quality evaluation including new evaluation methods, testing, verification, characterisation, selection criteria, quality of experience (QoE) metrics & reporting, and UE media data analytics reporting;
· Support of third-party media services and applications to benefit from 3GPP defined system and associated radio functionalities pertaining to these services/applications by providing suitable network and client interfaces/APIs;
· End-to-end performance, including terminal characteristics, of speech, audio, video, and multimedia services;
· Interoperability aspects with existing mobile and fixed networks from codec and media transport point of view.
These responsibilities are specific to 3GPP multimedia services involving speech, audio, video, graphics or other media. Such services include, but are not limited to, multimedia telephony, mission critical services, multimedia unicast and multicast/broadcast streaming, content delivery, online gaming, as well as emerging services for extended realities (XR) and also those based on cloud and edge computing architectures and artificial intelligence (AI)/Machine Learning (ML) for multimedia.
In conducting its work, the Multimedia Codecs, Systems, and Services WG will strive to specify best possible technical solutions along with the global use of the codecs and other technologies with flexibility needs imposed by different regional requirements and preferences, including differences in quality/capacity trade-offs.
A few relevant aspects are highlighted in red and should be core considerations in the 6G Media Study.
Organization of Work
As the expected workload may be large, and at the same it is necessary to be prepared for potential support of other working groups, for example for Traffic characteristics, QoS/QoE requirements, new media trends, new user behaviors, etc. For this purpose, some principal guidance is considered:
· A considered approach is to start by collecting input and documenting different proposals, with the possibility of merging contributions through offline discussions. The process should remain flexible, allowing for both holistic and key-issue-based documentation. 
· There is a need to structure the work so that if SA plenary or other WGs require rapid progress (e.g., for AI traffic), the group can prioritize and act quickly, possibly dedicating specific sessions or resources to this topic. 
· It is suggested to start with an opportunistic approach inviting for contributions in the considered scope of the study item without striving for agreement in first steps. This permits identifying common themes without micromanaging inputs. 
· In the work plan, an early dedicated meeting is proposed for this to collect ideas, cluster the ideas and identify volunteers to summarize certain topics. 
· When moving forward, two main approaches to address work topics are be considered:
· Key Issues: They identify very concrete open issues or optimization potential and develop candidate solutions. It is considered that for example work topic 1 (architecture) and 3 (media in SA2 work topics) can be addressed by key issues that can be treated independently.	Comment by GMC2: Draft TR has «key questions». Is that the same?	Comment by Thomas Stockhammer (26-A): Key issues are well known in 3GPP and maybe then the TR may have to be updated
· Larger-scoped Work Topics: those would address a large scope and are basically a sub-study within the overall 6G media study. They require a definition of a more detailed scope and may break it into smaller sub-topics. It is expected that 4 (ubiquitous media) and 5 (trusted communication) can be covered as a single work topic, and work topic 2 may be divided into smaller sub-topics defining the scope. 
· Each work topic may use a dedicated Annex in TR 26.870 to collect agreements (and generally avoid permanent documents). The organization is up to the Specification Rapporteur.
· The Technical Report (TR) can be initiated including sections on assumptions, requirements, existing media services, and industry trends that are primarily independent of work topics. Early input on these matters are welcome.
Summary of TR 26.870 structure and rationale
For SA4#134, an initial TR skeleton was submitted in S4-251721, that is more or less repeated in S4aP260004. The structure of the TR skeleton is explained in the following together with the rationales.
· Structure Overview:
· The TR is organized with an introduction and scope, followed by clauses addressing assumptions, use cases and requirements (from SA1), and a collection of existing media services. 
· It includes sections for industry trends and references to other studies, allowing for documentation of new and emerging topics without requiring immediate decisions. 
· The main body is divided into work topics, which may be clustered by key issues or objectives, depending on the nature of the topic. Some topics (e.g., AI traffic) may require accelerated or prioritized treatment. 
· There is a clause for consolidated findings and recommendations for follow-up work, summarizing outcomes and suggesting future directions. 
· Annexes may be used for specific work topics if needed. 
· Rationale:
· The approach is designed to be opportunistic and flexible, avoiding micromanagement and allowing contributors to bring in ideas and cluster them naturally. 
· Not all input needs to be immediately written into the TR; slide decks and workshop-style contributions are welcome to foster broader input.
· The structure allows for both flat organization (key issues only) and more detailed, objective-driven sections, depending on the maturity and scope of each work topic. 
· The TR is intended to serve as a baseline for future work, not as a gating factor for new topics in subsequent releases. 
· Prioritization and flexibility are emphasized, especially for topics with external pressure or dependencies (e.g., AI traffic from SA plenary).
Main work topics and initial priorities
The following provides an overview of the initial efforts considered for each of the work topics: 
· Work Topic 1: Media Delivery Architecture
· Priority: Low Medium. Iinitial work may be based on new needs or SA2 aspects not yet studied in the Architecture.; mainly This includes monitoring existing or new dependencies on SA2 and acting when timelines or dependencies are clarified. Also some work in 5G Advanced addresses enhancements, such as FS_AMD_Ph2.
· Work Topic 2: 6G Media
· Priority: Highest complexity and breadth; includes traffic characteristics, QoE, and other aspects. Requires significant focus and input to define scope and approach. 
· Work Topic 3: Media Aspects Related to SA2 Topics
· Priority: Minimal work untilless a clear dependency, enough progress or need is identified by SA2 or contributors. Impact on WT1 and WT2 needs to be considered.
· Work Topic 4: Media for Ubiquitous Access
· Priority: Treated as a near-separate study; focus on leveraging ULBC work, understanding data rates, scheduling, and implications for media services over NTN (including GEO and LEO). 
· Work Topic 5: Trusted and Private Media Communication
· Priority: Considered interesting and substantial Medium; requires definition of key questions and scoping and may eventually evolve as a separate study. Contribution driven priority, but not urgent as long as there is no dependency identified. 
Handling AI traffic characteristics
AI Traffic Characteristics are considered requiring higher priority:
· AI traffic characteristics are a priority and may require accelerated action due to interest from SA plenary, and other WGs. There is an expectation that SA4 will take the lead, especially for media-related aspects, but the scope would not extend to all types of AI/ML data unless specifically tasked. 
· Coordination with other working groups (WGs), especially SA1 (requirements) and SA2 (architecture), is essential. SA4 should monitor developments in these WGs and integrate relevant requirements or dependencies into the study.  	Comment by GMC2: Prefer the initial wording. «Inform…. This….» Does  not read well.
· NOTE: Huawei proposed to inform, but multiple voices prefer to do active coordination.
· As part of the FS_6G_MED study, SA4 aims to define the “AI formats” (e.g. token, embeddings, latents, compressed representation, etc) and develop a framework forinput on their AI traffic characteristics, ideally with a first version ready for reporting to the SA plenary within a few months. This will require commitment from multiple contributors and clear communication with other WGs to avoid overlap and ensure applicability. 
· This input e results and frameworks developed should be shared with other WGs and the SA plenary, allowing them to generalize or adapt the findings as needed.	Comment by Waqar Zia: The bullet now seems difficult to understand, what is an "input" that is to be "shared" does not make sense.
· NOTE: Huawei suggested to change the sentence as “This input should …”, but there a comment from Apple: The bullet now seems difficult to understand, what is an "input" that is to be "shared" does not make sense.
· Generally, traffic characteristics for AI applications and services should be developed independent of the access network such that opportunities for future networks can be identified.	Comment by Rufael Mekuria: I don’t understand this part especially as it contradicts the next part with network conditions	Comment by GMC2: I agree with this and we should keep it. It measure the intrinsic characteristic of the AI application/codec/service etc. and it will be useful accross domain (real-time / streaming) and network (5GA, 6G, NTN, 6G to wifi etc down the road).
· NOTE: Huawei suggested removing the sentence as, but Interdigital and Qualcomm believe it is important to get AI traffic characteristics independent of 6G as application will run over many networks.
· It is considered important to do the analysis for realistic applications, i.e. measure traffic characteristics of generative AI services (LLMs, image/video generation). This includes analyze agentic AI patterns such as multi-step tool calling and tool server workflows, and evaluate QoE/User Experience under emulated network conditions like latency, loss, and bandwidth. User Experience Metric are important in the analysis, probably needing for subjective and objective measures to evaluate the quality of the applications. This should be a core strength and differentiator for SA4.	Comment by Waqar Zia: What is Ai codecs?	Comment by Rufael Mekuria: I cannot understand this part why only generative AI, why we need to evaluate patterns, I have no understanding of QoE in this application as it is third party we don’t control the QoE! Better to take the same approach as in XR and survey the codecs, formats protocols and applications. 	Comment by GMC2: I believe we should keep this part. This is important.
· It is considered important to do the analysis for realistic different AI applications, and consider the different formats, AI codecs and protocols used in AI applications. Various measurements of existing applications could also be included, possibly reflecting ideal or different network conditions. i.e. measure traffic characteristics of generative AI services (LLMs, image/video generation). This includes analyze agentic AI patterns such as multi-step tool calling and tool server workflows, and evaluate QoE/User Experience under emulated network conditions like latency, loss, and bandwidth. User Experience Metric are important in the analysis, probably needing for subjective and objective measures to evaluate the quality of the applications. This should be a core strength and differentiator for SA4.	Comment by Waqar Zia: Overall this bullet in final form is also very vague and difficult to understand. It is not clear anymore what is the target of  the "analysis"? Phrase like "could also be included, possibly"... are used, this is very vague. Overall I don't see the clear objective anymore in the updated text.	Comment by Rufael Mekuria: I cannot understand this part why only generative AI, why we need to evaluate patterns, I have no understanding of QoE in this application as it is third party we don’t control the QoE! Better to take the same approach as in XR and survey the codecs, formats protocols and applications. 
· Inputs for AI Traffic Characteristics as part of work topic 2 are welcome to SA4#135.
Larger themes – backed by technologies
In order to “market” the work in SA4 and in 3GPP for 6G, some larger themes and Key Performance Indicators should be identified, and the work should be contributing to these themes.
[Examples for larger themes are:	Comment by Rufael Mekuria: Suggest to keep this in brackets I don’t really understand these examples
 Aren’t all applications for users user experience based? 
 What are Networking AI media services ? 
 That do trusted media services have to do with 3GPP and in particular SA4 
 Developer friendly ok but is that a large theme for this study ? what do you actually want to do, I would be happy to see SA4 work to be relevant to developers ? will we go to usenix ? demuxed ? 
· User Experience-based services and applications
· Networking AI-media services for improved experiences
· Trusted media services and applications
· Developer and implementer-friendly specifications]
Input for new or larger themes are welcome.
Proposal
Based on the discussion in this paper, the following is proposed:
· Agree on basic assumptions in clause 2 and invite for documenting those in TR 26.870. 
· Use the SA4 TOR as guidance for the work in the FS_6G_MED study, and continue to collect inputs to improve media specifications taking into account the aspects in clause 3.	Comment by Waqar Zia: In its current form, clause 3 is missing a clear message, see comments there.	Comment by Thomas Stockhammer (26-A): Should be updated now
· Agree on the organization of the work based on clause 4. Parts of this is covered by the work plan in S4aP26002.
· Agree on the skeleton of TR 26.870 based on the rationales in clause 5. A separate contribution is submitted in S4aP26004.
· Agree on the main work topics and the priorities provided in clause 6.
· Agree on the handling of AI traffic characteristics based on clause 7.
· Invite for contributions on for larger themes for 6G that SA4 is expected to contribute technologies and use those provided in clause 8 as starting point.	Comment by Waqar Zia: The bullet is not clear to understand, invite whom and on what?

