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[bookmark: foreword][bookmark: _Toc219448204]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc219448205]Introduction
This study aims to identify media-related opportunities and gaps in the context of 6G. It builds on service requirements defined by SA1 and architectural enhancements defined by SA2. Its objectives include supporting 6G studies in other working groups with media-related aspects and identifying media-related industry trends from operators, third-party providers, and verticals that may impact 6G media architectures.
[bookmark: scope][bookmark: _Toc219448206]
1	Scope
The present document studies media-related aspects for 6G mobile networks for improvement of existing services and support of new services, to meet the 6G system requirements as developed in TR 22.870 [22870] and captured by TS 22.abc [22ABC], as well as in alignment with the architecture study documented in TR 23.801-01 [23801].
Editor's note:	The above references should be replaced with a reference to normative specification, when available. 
This study identifies media-related opportunities and gaps in the context of 6G. Objectives include, but are not limited to 
-	support the 6G studies in other working groups with media-related aspects
-	identify media-related industry trends from operators, third-party providers and verticals that may impact 6G media architectures.
The conclusions of this study will form the basis for further detailed studies as well normative work.

[bookmark: references][bookmark: _Toc219448207]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 22.870: "Study on 6G Use Cases and Service Requirements".
[3]	3GPP TR 23.801-01: "Study on Architecture for 6G System Stage 2".
[4]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[5]	3GPP TS 26.506: "5G Real-time Media Communication Architecture (Stage 2)".
[6]	3GPP TS 22.ABC: "6G System Requirements".
…
[bookmark: definitions][bookmark: _Toc219448208]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc219448209]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc219448210]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc219448211]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc216796676][bookmark: _Toc219448212][bookmark: _Hlk219104654]4	Preliminaries: assumptions and requirements
[bookmark: _Toc122508432][bookmark: _Toc204948585][bookmark: _Toc204948712][bookmark: _Toc206752130][bookmark: _Toc212546991][bookmark: _Toc216796677][bookmark: _Toc219448213]4.1	Assumptions
Editor's note:	This clause documents the common architecture assumptions identified for the study. This is primarily defined as based on the decisions in SA2 as well as the existing functions in earlier Gs.
[bookmark: _Toc122508433][bookmark: _Toc204948586][bookmark: _Toc204948713][bookmark: _Toc206752131][bookmark: _Toc212546992][bookmark: _Toc216796678][bookmark: _Toc219448214]4.2	Use cases and Rrequirements
Editor's note:	This clause defines the architectural and media-related requirements that serve as the foundation for the study. It collects SA1 defined requirements and associated use cases.
[bookmark: _Toc4764647][bookmark: _Toc20215360][bookmark: _Toc193004372]4.2.1	Use case on smart life for aging population with immersive real time communication
The Intelligent immersive calling service is described in clause 9.10 of TR 22.870 
4.1.1.1	Observations	
4.1.1.2	Requirements
4.2.2	Use case for traffic characterization tests 
4.2.2.1 AI Agent Communication use cases
· Clause 6.6 of TR 22.870: 6G AI Agent collaboration with third-party AI using LLM
· Clause 6.7 of TR 22.870: AI Agents communication (multi-group task-oriented communication)
· Clause 6.8 of TR 22.870: 6G system assisted AI agent service
· Clause 6.9 of TR 22.870: Collaborative AI Agents
· Clause 6.11 of TR 22.870: Built-in intelligent communication assistant (customized AI assistant for voice/text/gesture interaction)
4.2.2.2 Generative AI and LLM use cases
· Clause 6.13 of TR 22.870: Retrieval Augmented Generation for LLM
· Clause 6.26 of TR 22.870: Optimizing user experience for GenAI applications
· Clause 6.31 of TR 22.870: UE-Network collaboration with AI capabilities (LLM task offloading)
· Clause 6.33 of TR 22.870: AI text-to-video generation supported by computing
· Clause 6.59 of TR 22.870: 6G provided communication service for AI traffic
4.2.2.3 Real-time AI Inference use cases
· Clause 6.3 of TR 22.870: End-to-end AI for connected cars (in-vehicle AI, edge AI, cloud AI)
· Clause 6.17 of TR 22.870: Intelligent communication assistant
· Clause 6.22: Intelligent calling services
· Clause 6.38 of TR 22.870: AI for disability support (real-time video/audio analysis and enhancement)
· Clause 6.49 of TR 22.870: 6GS providing low-latency AI inference service
4.2.2.4 Computing and resource exposure use cases
· Clause 6.2 of TR 22.870: Optimizing 6G infrastructure utilisation via resource exposure
· Clause 6.24 of TR 22.870: Distributed 6G network for AI computing
· Clause 6.28 of TR 22.870: Network-assisted video-based AI inference task offloading for mobile embodied AI
· Clause 6.34 of TR 22.870: 6G computing support for AI model inference
· Clause 6.50 of TR 22.870: Real time video super-resolution service (network-based AI video enhancement)
4.2.3	Use cases to study characteristics of AI-enabled applications
· Clause 9.12 of TR 22.870: Use case on personalised interactive immersive guided tour
· Clause 6.28 of TR 22.870: Use case on network-assisted video-based AI inference task offloading for mobile embodied AI
· [bookmark: _Hlk201155650]Clause 6.42 of TR 22.870: Use case on AI-assisted multi-modal communication service
· Clause 6.3 of TR 22.870: Use case on end-to-end AI for connected cars
· Clause 6.25 of TR 22.870: Use case on AI/ML model training and inference
4.2.3.1	Observations	
[ Heterogeneous and Multimodal Mobile application and services
Observation 1: AI-enabled applications and services require heterogenous media types along with AI prompt, AI/ML data AI model parameters (e.g., graph representation, weights) or compressed/uncompressed intermediate data issued from inference tasks, potentially distributed across endpoints. 
Observation 2: Some AI-enabled applications and services (e.g., AR, object detection, scene understanding) require remote AI-based Spatial Computing functions such as those defined in TR 26.819.
QoS granularity and QoE-driven dynamic media adaptation:
Observation 3: The diversity of applications and modalities across AI-enabled applications and services, render the evaluation and classification of traffic characteristics challenging. 
Observation 4: Some AI-enabled applications and services require temporal dependency and synchronization between these different media modalities and AI data, especially for real-time or delay-bound AI inference. 
Observation 5: These applications are characterized by uplink-intensive, bursty or continuous, and multi-modal traffic with diverse latency sensitivity and QoE impact. Multimodal media transmission needs to be adaptive based on the fluctuations in 6G network connectivity, especially in uplink. 
Observation 6: Current QoS frameworks may lack the application and context awareness, granularity, and adaptability needed to accurately characterize and efficiently support such traffic under dynamic 6G network conditions.
Multi-Device Scenarios:
Observation 7: AI-enabled services increasingly operate across heterogeneous multi-devices associated with the same user, rather than being confined to a single UE. Modalities, AI processing may be distributed across the different UEs. 
Observation 8: Existing system assumptions are largely UE-centric and do not address the QoS and QoE requirements of multi-device AI-enabled applications and services.
Observation 9: QoS enhancement and QoE-driven dynamic media adaptation need to operate across heterogenous multi-devices associated with the same user.]
Editor's note:	observations inside brackets are not agreed.

4.2.3.2	Requirements

4.2.4	Embodied video internet for 6G media use cases
· Clause 6.28 of TR 22.870: Use case on network-assisted video-based AI inference task offloading for mobile embodied AI
· Clause 6.19 of TR 22.870: Use case on AI-based video analysis
· Clause 6.11 of TR 22.870: Use case on exposing achievable QoS to aid computational resource selection
· Clause 6.11 of TR 22.870: Built-in intelligent communication assistant (customized AI assistant for voice/text/gesture interaction)








[bookmark: _Toc212546993][bookmark: _Toc216796679][bookmark: _Toc219448215]4.3	Existing media services
Editor's note:	This clause collects existing media services that are already addressed in 4G and 5G, and identifies the status of the services in terms of relevancy and deployments.

[bookmark: _Toc212546994][bookmark: _Toc216796680][bookmark: _Toc219448216]5	New trends and expected services related to media
Editor's note:	identify media-related industry trends from operators, third-party providers and verticals that may impact 6G media architectures

[bookmark: _Toc22192646][bookmark: _Toc23402384][bookmark: _Toc23402414][bookmark: _Toc26386411][bookmark: _Toc26431217][bookmark: _Toc30694613][bookmark: _Toc43906635][bookmark: _Toc43906751][bookmark: _Toc44311877][bookmark: _Toc50536519][bookmark: _Toc54930291][bookmark: _Toc54968096][bookmark: _Toc57236418][bookmark: _Toc57236581][bookmark: _Toc57530222][bookmark: _Toc57532423][bookmark: _Toc153792588][bookmark: _Toc153792673][bookmark: _Toc204948587][bookmark: _Toc204948714][bookmark: _Toc206752132][bookmark: _Toc212546995][bookmark: _Toc216796681][bookmark: _Toc219448217]6	Work topics: Description and discussion
Editor's note:	This clause identifies work topics based on the objective of the study item and newly defined work topics. 
[bookmark: _Toc212546996][bookmark: _Toc216796682][bookmark: _Toc219448218][bookmark: _Toc26386412][bookmark: _Toc26431218][bookmark: _Toc30694614][bookmark: _Toc43906636][bookmark: _Toc43906752][bookmark: _Toc44311878][bookmark: _Toc50536520][bookmark: _Toc54930292][bookmark: _Toc54968097][bookmark: _Toc57236419][bookmark: _Toc57236582][bookmark: _Toc57530223][bookmark: _Toc57532424][bookmark: _Toc153792589][bookmark: _Toc153792674][bookmark: _Toc204948588][bookmark: _Toc204948715][bookmark: _Toc206752133]6.0	Introduction
[bookmark: _Toc212546997][bookmark: _Toc216796683][bookmark: _Toc219448219]6.1	Work topic #1: Media delivery architecture
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.
.
[bookmark: _Toc212547003][bookmark: _Toc216796689][bookmark: _Toc219448220]6.2	Work topic #2: 6G media
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.

[bookmark: _Toc216796690][bookmark: _Toc219448221]6.3	Work topic #3: Media aspects related to SA2 topics
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.

[bookmark: _Toc212547004][bookmark: _Toc216796691][bookmark: _Toc219448222]6.4	Work topic #4: Media for ubiquitous access
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.

[bookmark: _Toc212547005][bookmark: _Toc216796692][bookmark: _Toc219448223]6.5	Work topic #5: Trusted and private communication for media
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.

[bookmark: _Toc212547006][bookmark: _Toc216796693][bookmark: _Toc219448224]6.X	Work topic #X: 
Editor's note: The present Work Task is structured according to the agreed subsection format, including: Description, Key Issues, Context and External Factors, Potential Solutions, Mapping of Issues to Solutions, and Conclusions. The subsection ordering may be adapted as appropriate for the specific content of the Work Task.

[bookmark: _Toc310438366][bookmark: _Toc324232216][bookmark: _Toc326248735][bookmark: _Toc510604412]
[bookmark: _Toc204948602][bookmark: _Toc204948729][bookmark: _Toc206752145][bookmark: _Toc212547007][bookmark: _Toc216796694][bookmark: _Toc219448225]7	Consolidated findings
Editor's note:	This clause can be used to consolidate findings based on the considerations in clause 6.

[bookmark: _Toc92875666][bookmark: _Toc93070690][bookmark: _Toc204948603][bookmark: _Toc204948730][bookmark: _Toc206752146][bookmark: _Toc212547008][bookmark: _Toc216796695][bookmark: _Toc219448226]8	Recommendations for follow-up work
Editor's note:	This clause will provide recommendations for follow-up work.

[bookmark: _Toc219448227]
Annex A:
Additional background on selected work topics
Editor's note: The present annex collects supplementary background information related to selected work topics. The intention is to maintain a consolidated and persistent record of contextual material to support ongoing and future work.

[bookmark: _Toc219448228]
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