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Abstract of the contribution: This document summarises the proposals for WT#3 regarding the use of AI for 6G architecture. It is based on athe resubmission from the final version of SA2#170, plus attempting at merging input contributions related to WT#3.1.

1. Discussion
This contribution has been looking at the documents submitted under AI 20.6.3, and specifically regarding WT#3.1. It is trying to incorporate as many comments as possible based on the latest version from SA2#170 recorded in S2-2508130, and submitted to this meeting as S2-2509137. Changes that have been proposed that are not common across the board have been copied below the WT update instead, and are listed and numbered (the numbering is explained there) for easier discussion.
[bookmark: _Hlk87257355]The list of documents is as follows:
-	8224, Vivo
-	8267, China Mobile
-	8275, Oppo
-	8310, ZTE
- 	8329, Tejas
-	8383, CATT
-	8394, Transsion
-	8455, CAICT
-	8474, China Telecom
-	8499, Samsung
-	8536, Boost Mobile Network & al.
-	8556, LG Electronics
-	8595, Huawei & al.
-	8599, ETRI
-	8628, China Mobile
-	8742, NTT Docomo
-	8921, Interdigital
-	8930, Ericsson & al,
-	8974, NEC
-	9028, Nokia & al.
-	9087, Xiaomi
-	9125, Lenovo
-	9126, Lenovo
-	9141, IIT Bombay & al.
-	9215, Qualcomm & al.
-	9248, Google
-	9260, Deutsche Telekom.
The first change describes the proposed merged WT based on the majority of the 28 documents. The second change describes the proposed merged KIs based on the majority of the 28 documents.
Content that was not integrated (both for the WT and the KIs), due to being reflected in most other documents, has been kept below the changes for further reference and potentially discussion.
2. Proposal

**** First change ****

Annex A.3. WT#3 Scope
WT#3: Study how to support and enable use of AI in 6G (e.g. AI agent, AI framework).
NOTE 41: 	The term AI agent refers to an automated intelligent entity that achieves a specific goal (autonomously or not) on behalf of another entity, by e.g. interacting with its environment, acquiring contextual information, reasoning, self-learning, decision-making, and executing tasks (independently or in collaboration with other AI Agents).the general concept of agents autonomously performing tasks on behalf of users, systems, and/or applications. As the SA1 work is still in progress, adapting the definition of AI agent from SA1 and the use of the term AI agent will be determined as part of the study. AI agent does not imply any specific solution.
WT#3.1:	AI for 6G architecture
WT#3.1.1:	Study how to natively integrate and leverage AI technologies (e.g. AI Agent, NF-embedded Distributed AI) into the 6G CN (or 6G system? or 6G network?) to support customised (e.g. end-user centric) services and improve performance, QoS/QoE, efficiency, while enabling fully standardised multi-vendor interoperability, better scalability and resilience compared to the previous generation, and supporting potential requirements by SA1, including:
1.	understand user(/service?) requests (e.g. carrying intent or not) e.g. from UE, AF or NFs, and network events,
2.	act autonomously in a controlled and explainable manner to dynamically compose, adapt, and invoke diverse network capabilities to fulfil the received request, by e.g. acquiring contextual information, self-learning, reinforcement learning, interacting with other network functions, decision-making, generating results as a response to the received request, enable closed-loop operations,
3.	access internal network AI capabilities provided by 6G NF and optionally trusted external capabilities provided by AF (or application and other networks with AI capabilities?),
3b.	support and coordinate distributed network AI capabilities in 6G NFs including service identification and service experience evaluation, for relevant functionalities and procedures (e.g. mobility management, session management, policy control)
4.	monitor the performance of AI-based behaviour and taking necessary actions to ensure quality, determining to use AI-based approach or non-AI-based approach, i.e, support for different operator-configurable levels of autonomy based on operational needs. 
NOTE 2: 	The term Intent refers to expectations including requirements, goals and constraints without specifying how to achieve them. As the SA1 work is still in progress, adapting the definition of Intent from SA1 and the use of the term Intent will be determined as part of the study. Intent does not imply any specific solution.
WT#3.1.2:	Study the evolution of 5G CN AI capabilities into the 6G CN including:
5.	whether and how to support and enhance AI-related functionalities (e.g. model training, model provisioning, inference or analytics derivation, model and analytics performance monitoring, Federated Learning, model interoperability, management of AI/ML models) into 6G CN considering the work done in 5G CN and the OAM related functionality as a starting point for discussion, by considering fully standardised multi-vendor interoperability, reliable and sustainable AI. 
6.	whether and how to coordinate between 5G CN AI and 6G CN AI, if needed, e.g. for purpose of maintaining a consistent service for UEs across 5G and 6G.
NOTE 2:	Aspects related to SA3, SA5, SA6, RAN will be coordinated with each group respectively during the study.
NOTE 3:	Coordination with WT#1.1 and WT#1.2 for NAS and event exposure may be needed.

**** Second change (all new text) ****
5.x	Key Issue #xx: Leveraging AI technologies for 6G architecture
Study the overall architecture support to natively integrate and leverage AI technologies (e.g. AI Agent/NF-embedded Distributed AI) into the 6G CN to support customised (e.g. end-user centric) services and improve network performance, QoS/QoE, efficiency, while enabling fully standardised multi-vendor interoperability, better scalability and resilience compared to the previous generation, and supporting potential requirements by SA1, for end-to-end network automation and optimization across domains of the 6G system.
Study the following aspects:
1.	General AI technologies architecture aspects:
a. 	how to define and represent the network AI capable entities including Network AI Agent and/or 6G CN NF(s) with built-in AI capability in the 6G CN and assign their functionalities
b.		how to support registration, discovery of AI capable entities
2.	Request-related aspects:
c.	how to define intent
d.	whether and how to understand requirements, identify and support interaction between authorised UE, AF, NF and network events, and AI capable entities, to serve requests, including requests based on intent 
3.	Execution-related aspects:
e.	how to enable AI capable entities to act autonomously in an automated, controlled and explainable manner to dynamically compose, adapt, and invoke diverse network capabilities to fulfil the received request, by e.g. acquiring contextual information, reasoning, self-learning, reinforcement learning, taking actions, interacting with other network functions, decision-making, generating results as a response to the received request
f.  how to support interaction among AI capable entities to invoke 6G NF services, in order to fulfil the user service request, considering structured 3GPP intent, resource usage, energy efficiency, etc. and to allow AI capable entities to coordinate automation and/or optimization tasks across UE, RAN, and CN
g.	how to enable AI capable entities to access information about UE and network conditions
h.	whether and how to support closed-loop AI techniques in 6G CN by leveraging AI capable entities, including potential retraining based on evaluation of network performance, and potential use of reinforcement learning (RL) as one closed-loop technique
4.	Access of internal and external capabilities:
i.	how to access internal network AI capabilities provided by 6G NF
j.	whether and how 6G CN leverage and access trusted external capabilities provided by AF via exposure framework
k.	how to expose the network AI agents securely to the internal and external consumers while ensuring scalability and efficiency
5.	Support of distributed network AI capabilities in 6G NFs
l.	how to identify the services and evaluate the service experience, for relevant functionalities and procedures (e.g. mobility management, session management, policy control)
m.	how to enable AI capable entities to make decisions and coordinate dynamically with other AI capable entities in the 6G CN
n.	how to define an intent-driven request, including which functions can be consumers and which functions can be recipients of such request
o.	whether and how to support distributed intelligent framework and how to avoid goal conflicts
6.	Monitoring and control aspects:
p.	how to support reliable, explainable and sustainable AI capable entities
q.	how to monitor and evaluate the performance of the AI capable entities, including availability of information related to model behaviour, model data usage, and model lifecycle, and take the necessary actions to ensure quality
r.	identify mechanisms for operators to gracefully and transparently control and configure models to select AI-based behaviour or non-AI based behaviour under certain conditions, i.e, support for different operator-configurable levels of autonomy based on operational needs
s.	how to ensure explainability and trustworthiness of AI decisions in the 6G CN, and define the interfaces supporting explainability of AI capable entities

NOTE 1: 	The term Intent refers to expectations including requirements, goals and constraints without specifying how to achieve them. As the SA1 work is still in progress, adapting the definition of Intent from SA1 and the use of the term Intent will be determined as part of the study. Intent does not imply any specific solution.
NOTE 2:	Aspects related to SA3, SA5, SA6, RAN will be coordinated with each group respectively during the study.
NOTE 3:	This KI may set requirements on a number of areas covered by other WTs, therefore coordination with WT#1.1 and WT#1.2, WT3.2, WT4, WT5, WT6 may be needed.
NOTE x:	the granularity of Network AI Agent(s) within the 6G CN is to be further clarified as part of the solutions to the key issue.
NOTE y:	solutions to this KI need to ensure multi-vendor interoperable operations.

5.y	Key Issue #yy: Evolution of 5G CN AI capabilities into the 6G CN
Study the evolution of 5G CN AI capabilities into the 6G CN including:
1.	support AI-related functionalities (e.g. customised model (re)training, model provisioning and deployment, inference or analytics derivation, model and analytics performance monitoring, Federated Learning, model interoperability, management of AI/ML models, service quality monitoring) into 6G CN considering the work done in 5G CN AI-related functionalities as a starting point for discussion, by considering fully standardised multi-vendor interoperability, reliable and sustainable AI, in order to have a comprehensive set of model training tools within the 6G network. 
2.	how to assess reliability and sustainability of AI, whether and how to improve reliability and to improve sustainability of AI
3.	whether to perform the training and inference of AI models within the 6G CN functions or by external means
4.	how to manage the AI model updates, security, deployment, evaluation and operation visibility in the 6G CN
5.	how to ensure standardised interoperability and secure operation of the AI models (provisioning, training and monitoring) across multiple vendors and domains
6.	whether and how to coordinate between 5G CN AI and 6G CN AI, if needed, e.g. for purpose of maintaining a consistent service for UEs across 5G and 6G, including support of coordination between 5G CN AI and 6G CN AI, if needed, e.g. for purpose of consistent service across 5G and 6G.

NOTE 1:	Aspects related to SA3, SA5, SA6, RAN will be coordinated with each group respectively during the study.
NOTE 2:	Coordination with WT#1.1 and WT#1.2 for NAS and event exposure may be needed.
**** End of changes ****
3. Remaining content
3.1	Work task remaining content
Editor's note:	The following content has been proposed by individual companies as changes, variants or complete replacements, but has not been seen spread in other contributions. It is proposed to look and see whether some of them can be integrated in the existing text.
For the rapporteur/session chair: each proposal is encoded:
-	new bullets have their own number starting from 10
-	existing bullets with changed proposals have the original number preceded by a tag based on the 1st company name (e.g. id-1)
-	notes are numbered also with numbers preceded by 1st company name tags and "n" (e.g. eri-n1). Note numbering does not follow the original note numbers
-	proposals that are not tied to existing content or notes are numbered starting with P: (P1)
 
WT#3.1.1: Vivo proposes
10.	Study how to support reliable and sustainable AI
WT#3.1.1: ZTE proposes
11.	quality assurance of the introduced AI technologies, 
12.	sustainable AI.
WT3.1.1/2: (P1) CATT proposes to merge the two subtasks and put subbullets 1, 2, 3, 3b under a common bullet with the following content:
13.	How to leverage AI to support customised services and improve network performance, including:
WT3.1.2:	(P2) CAICT proposes to remove bullet 6
WT3.1.1: China Telecom proposes
14.	Defining a Unified Life Cycle Management (LCM) framework to support model training, inference, performance monitoring, evaluation, testing, etc.
WT3.1.1: Samsung proposes to turn bullet 2 into a heading for bullets 2, 2b, 2c, 3, with the following text:
15.	Based on the received request, the 6G CN may deploy AI capability for acting autonomously but controllably (e.g. by MNO):
-	with aquiring...
proposes the following bullet:
16.	verifying whether the results and decisions generated by AI techniques can lead to deterministic network behaviours or not.
(P3) proposes to add "deterministic" to bullet 5.
WT3.1.1: ETRI proposes to add:
17.	achieving quality assurance of the introduced AI technologies
WT3.1.3: NTT Docomo proposes a new sub-WT (removing the corresponding aspects from the other sub-WTs):
18.	Study whether and how to support fully standardized multi-vendor interoperability, reliable and sustainable AI-based mechanisms.
proposes to add a note to the WT:
NOTE ntt-n2: The customized services do not include In Network Computing (WT#6) and ISAC (WT#4) services.
WT3.1.1	(P4) Interdigital proposes to add "whether and" to the bullet. proposes the following bullet changes:
id-1.	Study whether and how AI technologies may be leveraged to handle NF and/or AF requests and/or subscription to events,
id-2.	Study whether and how AI technologies may provide advantages over existing functionality when acting autonomously but under the control of the MNO. This may involve acquiring contextual information, reasoning, explainability, self-learning, decision-making, generating results, interacting with other network functions, enabling closed-loop interactions,
id-3.	(remove)
id-4.	Study whether and how the 6G CN may dynamically selecting AI technologies (e.g., supporting AI native or non-AI native behaviour, while showing advantages over exiting functionality.
proposes the following note:
NOTE idX:	Coordinated with SA1 on the AI traffic characteristics and coordinated with WT1.2 for QoS.
WT3.1.1: Ericsson proposes the following bullet:
19.	determination of which requests from the UE target the application layer, and if so, which capabilities are required from the 6G CN.
(P5) proposes to add "when AI agent is used then" to bullet 2
(P6) proposes to add "when the request, i.e. intent, received is not on application layer" to bullet 3
proposes to add the two following notes:
NOTE eri-n1:	The 6G CN shall, for the sake of simplicity, avoid duplicated solutions, it shall also interwork with legacy systems hence the existing 5GS procedures should not be replaced by using intents for backwards compatibility.
NOTE eri-n2:	The study will align with the final list of requirements from SA1 when available, before reaching conclusions.
WT3.1: NEC proposes to add the following note (however, it should be in 3.2?):
NOTE nec-n2: The AI agent is assumed in the UE, not a part of the MT, but it can leverage MT functionalities.
WT3.1:	(P6) Nokia proposes to merge the two sub-WTs, relocating bullets 1-4 below bullet 5 (merge 1 & 2, no 2b, no 2c, no 3):
nok-1&2. Support to understand requests (e.g., intent) and enable to act in an automated, controllable way by, e.g., reasoning, taking actions, and providing outputs, while leveraging trusted external capabilities.
nok 4. Support for reliable, explainable and sustainable AI, including the ability to switch between AI-based and non-AI-based approaches to support the above objectives.
proposes to add the following notes at the bottom:
NOTE nok-n1: Integration of AI technologies into 6G CN should be motivated by clear justification.
NOTE nok-n2: The AI agent is assumed in the UE but not part of the MT, but it can leverage MT functionalities. It is also assumed that this WT is not replacing UE to Core Network interaction, NAS protocol.
WT3.1.1: (P7) Xiaomi proposes to remove bullets 1-4, keeping only the overall introductory part.
WT3.1.1: Lenovo proposes to rephrase the start of the heading paragraph of WT3.1.1:
len-0. Study how to to evolve from a network that is analytics-driven to one that is intent-driven in order to support customised services, …
proposes to rewrite bullet 1:
len-1.	How to define an intent-driven request including defining the consumer of the intent-driven request, and which functions in the core can be recipients of such request
proposes to rewrite bullet 5:
len-5. support AI-related functionalities (e.g. model training, model provisioning, performance monitoring) into 6G CN considering 5G CN AI-related functionalities as a starting point for discussion. Study support of additional model training techniques such as online learning, reinforcement learning and enhance existing defined techniques such as improving federated learning. Study support of better model interoperability ensuring reliable and sustainable AI.
WT3.1.1: IIT Bombay proposes to add the following bullet after bullet 3:
19.	energy optimisation
WT3.1.2: (P8) proposes to change 5G CN to 5G System and 6G CN to 6G System in bullets 5 and 6
WT3.1: (P9) Qualcomm proposes to rewrite WT3.1 as follows:
Study whether and how to:
qc-1	Enable all NFs of the core network for 6G to perform inferencing and /or training and the related performance monitoring considering 5G CN AI-related functionalities as the starting point for discussion.
qc-2	Enable UE applications or application functions to request network features (e.g. sensing, QoS) as an intent and the network to fulfil such intents leveraging e.g. AI technologies (for example AI agents):
NOTE qc-1:	An intent is a set of expectations including requirements, goals, conditions, and constraints given to a 3GPP system, without specifying how to achieve them [X].
qc-3	Study how the network can interpret intents received from UE applications and network functions
qc-4	Study how the network can leverage one or multiple 3GPP features to address the intent.
NOTE qc-2:	Intent-based requests to the network are assumed to be optional for UE and network and are not assumed to replace well-defined system procedures and protocols for UE and network for 3GPP defined features. In other words, intent-based requests are assumed to be an additional method for UE applications or application functions for requesting network features but not a replacement for deterministic protocols such as NAS.
NOTE qc-3:	New capabilities as per the above depend on outstanding normative SA1 requirements.
NOTE qc-4:	Aspects related to SA5 will be coordinated with SA5 during the study.
WT3.1.1: (P10) Google proposes to replace customised services with specific services.
(P11) proposes to introduce bullet 2 with "supporting network capabilities with AI technologies
WT3.1.1/2: proposes to rewrite bullets 4 and 6 as:
gg-4. 	supporting fallback mechanism for network capabilities without AI technologies.
gg-6.	coordinate different AI technologies used in the CN, if needed, e.g. for purpose of providing specific services using consistent service operations in the CN.
3.2	Key issue remaining content
The following text is the remaining content from proposals for Key Issues that were not addressed in the baseline text above.
Remaining KI content from Vivo
[bookmark: _Hlk206605518]The objective of this Key issue is to study how to introduce AI technologies into the 6G CN with considering the follow aspects:
vv1.	Study architecture supports for native AI in 6G CN using AI technologies (e.g. AI Agent, NF-embedded AI, Federated Learning, Reinforcement Learning, etc.)
vv2.	How to use unified data collection framework to support AI related activities e.g. data collection, data storage, data exposure, data privacy and security management, model sharing/delivery, etc.
NOTE vv3:	Requirements for the data handling to be addressed in WT#5 if possible, requirements on the computing services to be addressed in WT#6 if possible. The data collection is performed according to the conclusions of WT#5
Remaining KI content from Tejas
tj1.  	How to support the network AI agent’s interaction with the NG-RAN,
tj2.  	Which AI-related capabilities shall be considered for 6GC,
tj3.  	How to support interaction between the AI functions, CN functions, and other functions in NG-RAN, OAM, UE, and/or 3rd party entities.

Remaining KI content from China Telecom
ct1.	Defining a Unified Life Cycle Management (LCM) framework to support model training, inference, performance monitoring, evaluation, testing, etc.
Remaining KI content from Samsung
sam1.	Identify the use cases to be supported by 6G AI and the corresponding problems to be solved by 6G AI.
sam2.	What and how AI-related information and data will be exchanged to support AI operation, e.g. AI operation related information, AI training results or AIML inference results?
sam21.	How to support cross-domain interactions between AI-powered NFs, RAN node, UE for AIML operation?
sam22.	How to support data collection and transfer for AI operations by network functions, and what data will be collected?
sam3.	How to support AI related information exposure to (trusted) 3rd party, e.g. exposure of AI operation related information, AI training results or AIML inference results?
sam4.	How to verify whether the results and decisions generated by AI techniques can lead to deterministic network behaviours or not.
Remaining KI content from LGE
This key issue aims to study as follows:
lg1.	How to support the high-level architectural aspects of the unified AI-enabled framework 
lg2.	How to support AI-operations awareness in user plane.
lg3.	How to control the data handling for AI operation (e.g. initiation, termination of data transfer, etc.).
lg4.	How to support QoS dynamically for AI operations/AI services with policy provision for AI aspects to achieve increased levels of performance and QoS/QoE.
Remaining KI content from Huawei
hw1.	What is the functionality boundary of different Network’s AI agents, if needed
Remaining KI content from ETRI
etr1.	Whether and how to support integration with network data analytics functions (NWDAF) or enhancement of NWDAF for full AI-related functionalities (e.g. model training, model provisioning, inference or analytics derivation, model and analytics performance monitoring, (vertical) Federated Learning)
Remaining KI content from Ericsson
NOTE er1:	The study will align with the final list of requirements from SA1, if available before reaching conclusions.
NOTE er2:	The 6G CN shall, for the sake of simplicity, avoid duplicated solutions, it shall also interwork with legacy systems hence the existing 5GS procedures should not be replaced by using intents for backwards compatibility.
er3.	Whether and how Vertical Federated learning can be used between 6G entities to perform model training, monitoring and inference using the locally available data for this purpose. This key issue does not need input from WT#5 (Study data framework) as the training and inference is performed with the locally available data at the 6G entities.
Remaining KI content from Nokia
NOTE nok1: The AI agent is assumed in the UE but not part of the MT, but it can leverage MT functionalities. It is also assumed that this WT is not replacing UE to Core Network interaction, NAS protocol.
Remaining KI content from Deutsche Telekom
dt1.	define and/or enhance AI model confidence assessment, model testing and validation.
dt2.	study enablement of AI model metadata exchange across NFs.
dt3.	investigate methods to enable model interoperability with different AI and MLOps platforms.
dt4.	investigate mechanisms to coordinate and offload AI model execution across various entities (e.g., UE, RAN, core, edge, application servers).
dt5.	For Agentic AI Enablement and Control:
dt52.	Study whether and how intelligent autonomous agents can be supported, safely integrated into the 6G system architecture and tested considering operator-defined constraints, interactions with network functions and services and how decisions can be logged and audited.
dt6.	Investigate the integration of Retrieval-Augmented Generation (RAG) techniques as an architectural enabler to provide dynamic, explainable, and knowledge-driven AI behaviour across the 6G system.

