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Abstract of the contribution: This paper proposes the solutions for the KI#19 of Network for AI.
1.	Discussion
2.	Text proposal
It is proposed to agree the following changes vs. TR 23.801-01:
* * * First Change * * * *
6.19	Solutions to KI#19
Table 6.19-1: Mapping of Solution variants to KI#19 bullets
	[bookmark: startOfAnnexes][bookmark: _Toc214989623][bookmark: _Toc214981698][bookmark: _Toc204948719][bookmark: _Toc204948592][bookmark: _Toc215665847][bookmark: _Toc206752137][bookmark: _Toc215056200]
	Key Issues # 19

	Solutions
	Bullet#1
	Bullet#2
	Bullet#3
	Bullet#4
	Bullet#5

	#19.1
	X
	X
	
	
	

	#19.2
	X
	X
	
	
	

	#19.3
	
	
	X
	
	

	#19.4
	
	
	
	X
	

	#19.5
	
	
	
	
	X


6.19.1	Solution variant #19.1: 6G CN support the UE AI agent registration, discovery and communication
[bookmark: _Toc500949099][bookmark: _Toc206752138][bookmark: _Toc204948720][bookmark: _Toc214989624][bookmark: _Toc215056201][bookmark: _Toc214981699][bookmark: _Toc215665848][bookmark: _Toc204948593]6.19.1.0	Topics addressed and High-level Solution Principles
[bookmark: _Toc500949101]This solution variant addresses KI#19, bullet 1 and bullet 2.
1.	Study whether and how to support an AI agent on a UE to discover another AI agent on a different UE via the 6G network(s).
2.	Study whether and how to enable communication for AI agents on different UEs via the 6G network(s) e.g. identification and authorization of an AI agent on a UE.
This solution variant is extracted from Solutions#1,2,3,4,5,6,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21 (20 solutions) of Annex X.19.1.
The followings are high-level solution principles:
The AI Agent Identification, Authorization, AI Agent Discovery and communication are under the control of 6G CN.
(1) UE AI agent ID assignment/generation (Optional)
NOTE: This AI agent ID assignment/generation is not applicable to all solutions.
AI agent Identification Allocation Functionality in 6G CN is responsible for the AI agent ID assignment/generation for specific UE AI agent.
-	Option 1: UE AI agent requests the AI agent Identification Allocation Functionality to assignment AI agent ID via NAS message. (Sol#2, #3, #8, #13, #18,)
-	Option 2: On behalf of UE AI agent, the AF may send the UE AI agent registration request to the AI agent Identification Management Functionality, which may trigger the AI agent ID assignment/generation. (Sol#9)
(2) UE AI agent registration, authentication and authorization.
-	Option1: UE AI agent registers in the 6G AI agent Management Functionality via NAS signalling, with providing e.g., AI agent ID, skill, related attributes/capabilities. The 6G AI agent Management Functionality can authenticate and authorize the registration. (Sol#2, #3, #4, #5, #6, #8, #11, #13, #14, #15, #18, #19)
-	Option2: UE AI agent registration, authentication and authorization with AI agent Management Functionality via user plane (Sol#20, Sol#18)
-	Option3: AF, on behalf of UE, trigger the UE AI agent registration, authentication and authorization. (Sol#8, #9) 
(3) UE AI agent discovery
UE AI agent sends discovery request to AI agent Discovery Control Functionality, with providing e.g., target AI agent identifier(s), skills, related attributes/capabilities.
[bookmark: OLE_LINK10]-	Option1: via NAS signalling. (Sol#1, #4, #5, #10, #11, #13, #8, #17, #18, #14, #19, #20, #21)
Editor’s NOTE: How the NAS solutions work in the case of UE fallback to 5G network is FFS.
-	Option2: via user plane. (Sol#20)
-	Option3: AF triggered discovery (Sol#8, 9)
(4) UE AI agent communication
-	One-to-one communication
[bookmark: _Hlk221793012]-	Option1: The source UE AI agent send traffics to the target UE AI agents via 6G user plane; (Sol#15, #12);
-	UE AI agent to UE AI agent communication via 6G UP/AI agent proxy in network. (Sol#11, #20, #15)
-	During the communication, authorization between UE AI agents is performed and the distributed authorization can be used (Sol#15). 
-	Option2: The source UE AI agent send message to the target UE AI agents via 6G CP NF; (Sol#2)
-	Group communication
The group communication can be supported via user plane.
Editor’s NOTE: What group communication refers to is FFS.
-	Option1: The 6G UE AI agent may request the group communication, e.g., for task and logical binding, via NAS signalling to AI agent group management functionality. (Sol#2, #4, #11, #13, #18, #21).
-	Option2: AF may request the group communication to AI agent communication management functionality. (Sol#3, #18).
-	Option3: Agent skill discovery can be used to support the group communication. (Sol#20, #16) 
Editor’s NOTE: The definition of the UE AI Agent is FFS.
Editor’s NOTE: Inter-PLMN roaming for UE AI agents is FFS.
Editor’s NOTE: AI agent Management Functionality needs to coordinate with KI#18
Editor’s NOTE: Whether the above functionalities are separate or combined is FFS. 
[bookmark: _Toc215056202][bookmark: _Toc204948594][bookmark: _Toc215665849][bookmark: _Toc214989625][bookmark: _Toc214981700][bookmark: _Toc206752139][bookmark: _Toc204948721]6.19.1.1	Description
[bookmark: _Toc204948595][bookmark: _Toc215056203][bookmark: _Toc206752140][bookmark: _Toc204948722][bookmark: _Toc215665850][bookmark: _Toc214981701][bookmark: _Toc214989626]6.19.1.2	Procedures 

[bookmark: _Toc510604409][bookmark: _Toc326248711][bookmark: _Toc214989627][bookmark: _Toc204948723][bookmark: _Toc204948596][bookmark: _Toc215056204][bookmark: _Toc206752141][bookmark: _Toc215665851][bookmark: _Toc214981702]6.19.1.3	Services, Entities and Interfaces

6.19.1.4	Issues

6.19.2	Solution variant #19.2: UE AI agent registration, discovery and communication within application layer of the operator control domain
6.19.2.0	Topics addressed and High-level Solution Principles
This solution variant addresses KI#19, bullet 1 and bullet 2.
1.	Study whether and how to support an AI agent on a UE to discover another AI agent on a different UE via the 6G network(s).
2.	Study whether and how to enable communication for AI agents on different UEs via the 6G network(s) e.g. identification and authorization of an AI agent on a UE.
This solution variant is extracted from Solution#7 ,18 (2 solutions) of Annex X.19.1.
The followings are high-level solution principles:
-	The AI Agent Identification and Authorization and AI Agent Discovery is performed using application layer signalling that is transported over user plane, as such transparent to the 6G CN or any other CN such as 5G and not impacting NAS. And the application layer is in the operator control domain
-	AI agents can exchange application-layer agent registration/discovery messages with the server over the UP connection
NOTE: Application layer is under operator control domain
Editor’s NOTE: The impact for 6GC is FFS and which part will be discussed in SA2 is FFS.

6.X.Y.1	Description
6.X.Y.2	Procedures 
6.X.Y.3	Services, Entities and Interfaces
6.X.Y.4	Issues
6.19.3	Solution variant #19.3: Network Capability Exposure Functionalities to/from AI agent on AF(s)
6.19.3.0	Topics addressed and High-level Solution Principles
This solution variant focuses on KI#19: 6G Network for AI, and the topic addressed is the following:
3.	Study whether and how to enhance network capability exposure functionalities to AI agent on AF(s).
The following are high-level solution principles captured by this solution variant based on the proposals in Solutions #1, #2 ,and #3 and #4 in Annex X.19.3, with further description available in clause 6.19.3.1:
1.	The communication network capability exposure interactions between 6G CN and external AI agents on AF(s) can be realized via agentic protocols [Solutions #1, #2 and #3 in Annex X.19.3].
2.	A translation function in the CN is required to enable such communicationinteractions, enabling combination of CN-level services into abstractions understandable by AI agents on AF(s) [Solutions #1, #2 in Annex X.19.3]. The translation function may reside in NEF, AF or in a new NF.
3.	The CN is largely agnostic to any agentic protocol used for exposure towards external AI agents [Solutions #1, #2, #4 in Annex X.19.3].
4.	The network capability exposure architecture should support intent-based requests e.g. from external AI agents on AFs [Solutions #1, #3, #4 in Annex X.19.3]..
5.	External AI agents on AF(s) may interact with leverage an AI Agent Proxy within the AI Agent domain in the 6G CN to interface with Network AI Agents and AI agents in the UE [Solution #3 in Annex X.19.3].

NOTE 1:	Dependencies have been identified with The processing of intents within the CN and potential interactions with CN AI Agents are in scope of KI#18.
NOTE 2:	Not all solutions impact the network capability exposure when processing intent.


6.19.3.1	Description
6.19.3.2	Procedures 
Editor's Note:	The procedures in this pCR are informative only and should be understood as contents of a discussion paper. They are only intended to provide clarity on the principles and description of clauses 6.19.3.0 and 6.19.3.1. Detailed description of the procedure(s) will be addressed at future meetings.

Figure 6.19.3.2-1: NEF as the intermediary between the AI agent on the AF and the core network [Solution #2]

Figure 6.19.3.2-2: AF as the intermediary between the AI agent on the AF and the NEF [Solution #2]


Figure 6.19.3.2-3: Use case for translating AI agent requests in the core network [Solution #1]

Figure 6.19.3.2-4: External AI Agent intent handled by the network [Solution #3]
6.19.3.3	Services, Entities and Interfaces
6.19.3.4	Issues
6.19.4	Solution variant #19.4: 6G CN can provide AI services (i.e. AI inferencing and AI training) to applications (AF or in UE)
6.19.4.0	Topics addressed and High-level Solution Principles
This solution variant addresses Bullet#4 of KI#19: 
4.	Study whether and how the 6G CN can provide AI services (i.e. AI inferencing and AI training) to applications (AF or in UE).
Based on the submitted solutions, the following architectural and common high-level principles are extracted to enable the 6G CN to provide network AI services to the application in UE or AF. 
Common high-level principles for both AI inference and AI training services:
Principle 1. Enable dedicated 6G NF(s) in 6G CNcore to fully support network AI services for applications (including AI model training and/or inference operation). 
Principle 2. Enable network exposure of AI service for AI model training service and/or inference service to AF.  
NOTE:	Network capability exposure will be coordinated and addressed under KI#7 Network Exposure.
Principle 3. Enable the 6G NF(s) that supports network AI services to register its AI capabilities to the network. 
Principle 4. Enable the 6G coreCN to authorise or reject the AI service request from AF and/or UE.
High-level principles for network AI model training service: 
Principle 5. Enable the application in UE and/or AF to request the network to provide AI training service. 
Principle 6. Enable a UE to send request/subscription to the core network to request network AI service for AI model training via e.g. CP, UP or data framework
Principle 7. Enable an AF to send request/subscription to the core network to request network AI service for AI model training. 
Principle 8. Enable the AI service NF to collect data collection from different sources for AI model training.  
Principle 9. Enable the AI service NF 6G CN that generates the AI operation results to send the AI service results to AI service consumer. 
High-level principles for network inference service: 
Principle 10. Enable the application in UE and/or AF to request the network to provide inference service. 
Principle 11. Enable a UE to send request/subscription to the core network to request network AI service for AI inference, e.g. via CP, UP or data framework. 
Principle 12. Enable an AF to send request/subscription to the core network to request network AI service for AI model inference. 
Principle 13. Enable the AI service NF to collect data collection from different sources for AI model inference, e.g. via UP or data framework.  
Principle 14. Enable the AI service NF 6G CN that generates the AI operation results to send the AI service results to AI service consumer. 
Connection aspects: 
Principle 15: A connection is established between UE and 6G CN which executes the AI service (e.g., AI inferencing or AI training)
Editor’s Note: whether the connection is via UP or via the application layer is FFS.
NOTE x:	If the request to the core network is transferred via NAS, coordination with KI#1 might be needed.
NOTE y:	if data framework aspects will be deployed for data collection, coordination with KI# 21 might be needed.
6.19.4.1	Description
6.19.4.2	Procedures 
6.19.4.3	Services, Entities and Interfaces
6.19.4.4	Issues
6.19.5	Solution variant #19.5: 6G System impacts based on the characteristics of AI traffic
Editor's note:		Which working groups will determine the characteristics of AI traffic is subject to TSG SA plenary decision.
Editor's note:		This clause will be filled out once characteristics of AI traffic are clarified.

* * * Next Change * * * *
[bookmark: _Toc215746617]Annex X: Submitted solutions
X.Y	List of submitted solutions for KI#Y
[bookmark: _CRTable5_6_11]Table X.Y: List of submitted solutions
Annex X.19: 6G Network for AI
Annex X.19.1: KI#19 bullet 1&2
Input papers at SA2#173 for KI#19 bullet 1&2:
	[bookmark: _Hlk220498393]Meeting
	Solution#
	Tdoc
	Subject/Comment

	[bookmark: OLE_LINK37]SA2#173
	1
	S2-2600061
	23.801-01: [KI#19, bullet1] new solution for AI Agent discovery via the 6G networks(s)

	SA2#173
	2
	S2-2600062
	23.801-01: [KI#19, bullet2] new solution for AI Agent communication via the 6G networks(s)

	SA2#173
	3
	S2-2600078
	23.801-01: [KI#19 bullets 1, 2] New solution on digital identity distribution, registration, authentication and session establishment for UE AI Agent

	SA2#173
	4
	S2-2600094
	23.801-01: [KI#19 bullet 1&2] Solution for Key Issue #19: 6G Network for AI-Enable AI agent communication

	SA2#173
	5
	S2-2600186
	23.801-01: [KI#19, bullet#1, bullet#2] New Solution on 6G network support UE agent identification, authorization and discovery

	SA2#173
	6
	S2-2600223
	23.801-01: KI#19-Skill-Based Distributed Al Agents Coordination Framework

	SA2#173
	7
	S2-2600245
	23.801-01: [KI#19, bullet #1, bullet#2] Support for communication between AI Agents on the application layer via 6G CN

	SA2#173
	8
	S2-2600356
	23.801-01: [KI#19, bullet#1&bullet#2] New Solution for AI agent registration and discovery

	SA2#173
	9
	S2-2600360
	23.801-01: [KI#19, bullet#1] AI Agent Discovery via Agent Repository Function (ARF)

	SA2#173
	10
	S2-2600381
	23.801-01: [KI#19, bullet #1] New Solution for AI Agent Discovery via the AI Agent Exposure Function in 6G

	SA2#173
	11
	S2-2600424
	23.801-01: [KI#19, bullet #1 & bullet#2] New solution: Group-based AI agent communication

	SA2#173
	12
	S2-2600425
	23.801-01: [KI#19, bullet #1 & bullet#2] New solution: AI agent addressing and direct one- to-one communication

	SA2#173
	13
	S2-2600432
	23.801-01: [KI#19, bullet#1,2] Solution for AI agent Communication Network

	SA2#173
	14
	S2-2600520
	23.801-01: [KI#19, bullet #1] UE AI Agent Discovery using UE Agent Capability Profiles

	SA2#173
	15
	S2-2600530
	23.801-01: [KI#19, bullet 2] Solution for KI#19: distributed authorization for AI agents' communications

	SA2#173
	16
	S2-2600536
	23.801-01: [KI#19] 6G Network for AI Solution

	SA2#173
	17
	S2-2600546
	23.801-01: [KI#19, bullet #1, bullet#2] UE AI agent Discovery and UE AI agent Session Establishment via 6G CN

	SA2#173
	18
	S2-2600561
	23.801-01: [KI#19] AI agent Collaboration based on AI Agent Registration/Discovery and AI Agent Group Communication

	SA2#173
	19
	S2-2600369
	23.801-01: [KI#18, KI#19] New Solution - Discovery of Al agents via Al agent Repository Function

	SA2#173
	20
	S2-2600573
	23.801-01: [KI#18/KI#19] Native AI and agentic AI support for 6G

	SA2#173
	21
	S2-2600629 
	23.801-01: [KI#19] Solution for NAS‑based LLM Service Commanding in 6G Core Network



Annex X.19.2: Void
Annex X.19.3: KI#19 bullet 3
Input papers at SA2#173 for KI#19 bullet 3:
	Meeting
	Solution#
	Tdoc
	Subject/Comment

	SA2#173
	1
	S2-2600224
	[KI#19, bullet 3] Supporting intent-based exposure from AI agent in an AF

	SA2#173
	2
	S2-2600452
	[KI#19, bullet#3] New solution to enhance network capability exposure functionalities to AI agent on AFs

	SA2#173
	3
	S2-2600573
	23.801-01: [KI#18/KI#19] Native AI and agentic AI support for 6G.

	SA2#173
	4
	S2-2600244
	[KI#18, bullet#1a and bullet#1b] How to fulfil requests from the UE or the AF that includes intents.



Annex X.19.4: KI#19 bullet 4
Input papers at SA2#173 for KI#19 bullet 4:
	Meeting
	Solution#
	Tdoc
	Subject/Comment

	SA2#173
	1
	S2-2600063
	[KI#19, bullet4] new solution for 6G CN provides AI services to applications(AF or in UE)

	SA2#173
	2
	S2-2600079
	[KI#19 bullet 4] New solution on UE access AI services

	SA2#173
	3
	S2-2600096
	[KI#9 bullet 4] Solution for KI#19: AI model training and inference performed by 6GC

	SA2#173
	4
	S2-2600158
	[KI#19, bullet#4] 6G AI service to UE

	SA2#173
	5
	S2-2600171
	[KI#19, bullet #4] New Solution for 6G CN Providing AI Inferencing Services

	SA2#173
	6
	S2-2600191
	[KI#19, bullet #9] new solution: Support AI Training Service in 6G core network

	SA2#173
	7
	S2-2600414
	[KI#19, bullet#4] 6G Network for AI services

	SA2#173
	8
	S2-2600454
	[KI#19, bullet#4] New solution to enable 6G CN to support AI services to applications (UE or in AF)

	SA2#173
	9
	S2-2600540
	[KI#19] Enabling UE application-based AI agent interactions with the network.       


Annex X.19.5: KI#19 bullet 5
Input papers at SA2#173 for KI#19 bullet 5:
	Meeting
	Solution#
	Tdoc
	Subject/Comment

	SA2#173
	1
	S2-2600095
	[KI#19, bullet #5] Solution for KI#19 on Network Enhancement based on the characteristics of AI traffic

	SA2#173
	2
	S2-2600173
	[KI#19, bullet#5] New Sol#X: “Traffic Detection based on AI-related traffic type”

	SA2#173
	3
	S2-2600393
	[KI#19, bullet#7] AI traffic characteristics for Generative AI

	SA2#173
	4
	S2-2600394
	[KI#19, bullet#7] Token related AI traffic

	SA2#173
	5
	S2-2600403
	[KI#19] Discussion and proposal for traffic of AI service and AI codec

	SA2#173
	6
	S2-2600467
	[KI#19, bullet#5] [KI#19, bullet#5] AI/ML traffic characteristics

	SA2#173
	7
	S2-2600537
	[KI#19, bullet#5] Solution to Support GenAI Traffic

	SA2#173
	8
	S2-2600540
	23.801-01: [KI#19] Enabling UE application-based AI agent interactions with the network.



* * * End of Changes * * * *
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