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Abstract of the contribution: This contribution is to present the evaluation for KI#5 and to propose the interim conclusions 
Background
The intent of this PCR is to present the evaluations that focus on the specific aspect of the transport mechanism for the Application AI/ML data traffic among the set of solutions in KI#5 and to propose an interim conclusions.    

Discussions
There are 7 solutions which have been proposed to address KI#5, i.e. Solution#10, Solution#11, Solution#12, Solution#13, Solution#16, Solution#28 and Solution#37.  Among these solutions: 
· Solution#16 is to be merged into Solution#37 which is focusing on the network monitoring and not about the transport mechanism for the Application AI/ML data transfer, 
· Solution#12 is focusing on charging aspect which should be the discussion on its own, whereas 
· Solution#28 is proposed as the overall architecture framework and will only be further considered when all the KIs are getting close to be concluded.  
Hence, when considering the transport mechanism to support the Application AI/ML Data Transfer, there are really 3 solutions to be considered at this point for KI#5 which are Solutions#10, 11 and 13.  
	Evaluation Criteria
	Solution#10
	Solution#11
	Solution#13

	Ability to define the application AI/ML data transfer window negotiation mechanism to support planned or event driven AI/ML data transfer. 
NOTE: Corresponding to Principle#2 in the Moderated AP Discussions for KI#5 
	· Solution#10 leverages the existing BDT Negotiation mechanism to enable the AF and the 5GC/PCF to negotiate the “Desired Time Window” for the application time transfer which may be scheduled in advance by the AF or initiated by the AF when it receives notification  from the event that AF has subscribed from the 5GC (e.g. Group-MBR threshold has been exceeded). 
· With the BDT mechanism, it can plan for the resource reservation for the data transmission for a group of UEs even before the PDU sessions are established.        

	· Solution#11 does not provide any specific info on how to support the negotiated planned or event driven data transfer window.   

	· Solution#13 does not provide any specific info on how to support the negotiated planned or event driven data transfer window.  However, Solution#13 extends the AF Influence Traffic Routing feature which supports existing parameter “Temporal validity condition“ to apply timing control to influence the traffic routing of the  application AI/ML traffic.  
· Solution#13 also introduces additional AI/ML Transport Configuration with the associated “Time validity” to the AF Influence Traffic Routing procedure which also provides some form of timing control on the data transmission.    

	Enhanced the existing AF Traffic Routing Influence mechanism
NOTE: Corresponding to Principle#4 in the Moderated AP Discussions for KI#5
	· No
· For AI/ML data transmission that requires some support for the influence of the traffic routing, leveraging the AF Influence of Traffic Routing feature could be useful.  
	· Yes
· It proposed to extend the existing AF Influence Traffic Routing mechanism to leverage and extend the User Experience Analytics and DN Performance Analytic by coordinating with the R18 eNA Phase 3 work to support the traffic routing decision 
	· Yes
· It proposed to extend the existing AF Influence Traffic Routing mechanism to support additional AI/ML Transport Configuration to UE discovery of the Application AI/ML server and also to enable the 5GC to be aware of the Application AI/ML traffic type (e.g. AI/ML model, intermediate data, local training data, influence result or model performance data etc.) 

	Extending the Service Experience and DN performance analytics to support the Application AI/ML traffic transport
NOTE: Corresponding to Principle#2 in the Moderated AP Discussions for KI#5
	· Nothing was mentioned on these specific aspect
	· Yes
	· Nothing was mentioned on this specific aspect

	Ability to support different transport requirements for the application AI/ML traffic in the form of QoS as requested by the AF  
NOTE: Corresponding to Principle#13 in the Moderated AP Discussions for KI#5
	· Solution#10 has proposed QoS extensions to the existing BDP mechanism to support QoS parameters: 
· Packet Delay Budget for UL/DL per UE;
· Packet Error Rate for UL/DL per UE;
· Packet Loss Rate for UL/DL per UE;
· Guaranteed Bitrate for UL/DL per UE.

	· Built-in capability in the existing AF Influence of traffic routing mechanism to support all 5G QoS 
	· Built-in capability in the existing AF Influence of traffic routing mechanism to support all 5G QoS

	Pros: 
	· Matured existing mechanism to support the negotiated planned and event driven data transfer operation.
· Enable 5GC to support network resource reservation for the future PDU sessions for a group of UEs while it also allows per UE per PDU session BDT policy (e.g. QoS policy) update/modification
	· Built-in mechanism in AF Influence of traffic routing mechanism to impact traffic path

	· Built-in mechanism in AF Influence of traffic routing mechanism to impact traffic path
· Introducing AI/ML Transport Configuration to support UE discovery of the Application AI/ML server and also to enable the 5GC to be aware of the Application AI/ML traffic type (e.g. AI/ML model, intermediate data, local training data, influence result or model performance data etc.)
NOTE: 2nd bullet above needs further confirmation with SA2 colleagues for such kind of extensions. 

	Cons: 
	· Not necessary the efficient way to support Application AI/ML data transport mechanism for a specific UE 
· If additional 5GC analytic is required, the procedure needs to be updated 
	· Solution#11 does not provide any specific info on how to support the negotiated planned or event driven data transfer window negotiation.   

	· Solution#13 does not provide any specific info on how to support the negotiated planned or event driven data transfer window negotiation.  
· Proposed to have 5GC to be aware of the specific AI/ML traffic type which will require further discussions within the FS_AIMLsys study.  


	Propose Interim Conclusions for KI#5: 
	· Supporting planned and event driven Application AI/ML Data Transfer
· In general, for the Application AI/ML data transfer that requires planned transmission is likely involves a large group of UEs with the support for negotiated planned network resources reservations. In such case, the Solution#10 which enhances the existing BDT mechanism with extended QoS support is the best fit to support such kind Application AI/ML data transfer operation (e.g. FL model distribution, intermediate data aggregation etc.).  Furthermore, in case of FL operation, AF may want to replace the UE member(s) in the new round of FL data transmission. When such situation arises, it is important to have a simple mechanism to replace the FL group of PDU sessions with the new UE’s PDU sessions with the proper policy accordingly.  The existing BDT mechanism which allows AF triggered BDT policy update (via the support of Npcf_PolicyAuthorization_create/update/delete) aligns well to support the FL data transfer operation behavior and performance.  
· Supporting immediate Application AI/ML data transfer 
· For individual/small number of UEs and immediate Application AI/ML data transfer (e.g. inference result, model performance data etc.), Solution#11 merged with Solution#13 or leveraging Nnef_AFsessionWithQoS procedures as described in TS 23.502, clause 4.15.6.6 and/or 4.15.6.6a would be a better fit.    
· Supporting additional 5GC analytics and AI/ML Transport Configuration for application AI/ML data transfer
· As for the additional 5GC analytics support, all three solutions for KI#5 are extensible to incorporate the additional analytics support which can be address during the normative phase.   
· Further discussions and justifications are needed to finalize the information and parameters of the AI/ML Transport Configuration in order to conclude what kind of configuration information will be supported.  





Proposals
***** Start of Changes *****
7 	Evaluation 
7.X	Key Issue#5 
The following table summarize the similarity and differences among the 3 solutions to address KI#5
	Evaluation Criteria
	Solution#10
	Solution#11
	Solution#13

	Ability to define the application AI/ML data transfer window negotiation mechanism to support planned or event driven AI/ML data transfer. 
NOTE: Corresponding to Principle#2 in the Moderated AP Discussions for KI#5 
	· Solution#10 leverages the existing BDT Negotiation mechanism to enable the AF and the 5GC/PCF to negotiate the “Desired Time Window” for the application time transfer which may be scheduled in advance by the AF or initiated by the AF when it receives notification  from the event that AF has subscribed from the 5GC (e.g. Group-MBR threshold has been exceeded). 
· With the BDT mechanism, it can plan for the resource reservation for the data transmission for a group of UEs even before the PDU sessions are established.        

	· Solution#11 does not provide any specific info on how to support the negotiated planned or event driven data transfer window.   

	· Solution#13 does not provide any specific info on how to support the negotiated planned or event driven data transfer window.  However, Solution#13 extends the AF Influence Traffic Routing feature which supports existing parameter “Temporal validity condition“ to apply timing control to influence the traffic routing of the  application AI/ML traffic.  
· Solution#13 also introduces additional AI/ML Transport Configuration with the associated “Time validity” to the AF Influence Traffic Routing procedure which also provides some form of timing control on the data transmission.    

	Enhanced the existing AF Traffic Routing Influence mechanism
NOTE: Corresponding to Principle#4 in the Moderated AP Discussions for KI#5
	· No
· For AI/ML data transmission that requires some support for the influence of the traffic routing, leveraging the AF Influence of Traffic Routing feature could be useful.  
	· Yes
· It proposed to extend the existing AF Influence Traffic Routing mechanism to leverage and extend the User Experience Analytics and DN Performance Analytic by coordinating with the R18 eNA Phase 3 work to support the traffic routing decision 
	· Yes
· It proposed to extend the existing AF Influence Traffic Routing mechanism to support additional AI/ML Transport Configuration to UE discovery of the Application AI/ML server and also to enable the 5GC to be aware of the Application AI/ML traffic type (e.g. AI/ML model, intermediate data, local training data, influence result or model performance data etc.) 

	Extending the Service Experience and DN performance analytics to support the Application AI/ML traffic transport
NOTE: Corresponding to Principle#2 in the Moderated AP Discussions for KI#5
	· Nothing was mentioned on these specific aspect
	· Yes
	· Nothing was mentioned on this specific aspect

	Ability to support different transport requirements for the application AI/ML traffic in the form of QoS as requested by the AF  
NOTE: Corresponding to Principle#13 in the Moderated AP Discussions for KI#5
	· Solution#10 has proposed QoS extensions to the existing BDP mechanism to support QoS parameters: 
· Packet Delay Budget for UL/DL per UE;
· Packet Error Rate for UL/DL per UE;
· Packet Loss Rate for UL/DL per UE;
· Guaranteed Bitrate for UL/DL per UE.

	· Built-in capability in the existing AF Influence of traffic routing mechanism to support all 5G QoS 
	· Built-in capability in the existing AF Influence of traffic routing mechanism to support all 5G QoS

	Pros: 
	· Matured existing mechanism to support the negotiated planned and event driven data transfer operation.
· Enable 5GC to support network resource reservation for the future PDU sessions for a group of UEs while it also allows per UE per PDU session BDT policy (e.g. QoS policy) update/modification
	· Built-in mechanism in AF Influence of traffic routing mechanism to impact traffic path

	· Built-in mechanism in AF Influence of traffic routing mechanism to impact traffic path
· Introducing AI/ML Transport Configuration to support UE discovery of the Application AI/ML server and also to enable the 5GC to be aware of the Application AI/ML traffic type (e.g. AI/ML model, intermediate data, local training data, influence result or model performance data etc.)
NOTE: 2nd bullet above needs further confirmation with SA2 colleagues for such kind of extensions. 

	Cons: 
	· Not necessary the efficient Application AI/ML data transport mechanism for specific UE 
· If additional 5GC analytic is required, the procedure needs to be updated 
	· Solution#11 does not provide any specific info on how to support the negotiated planned or event driven data transfer window negotiation.   

	· Solution#13 does not provide any specific info on how to support the negotiated planned or event driven data transfer window negotiation.  
· Proposed to have 5GC to be aware of the specific AI/ML traffic type which will require further discussions within the FS_AIMLsys study.  




8 	Conclusions
8.1	Interim Conclusions
8.1.X	Key Issue#5
· Proposal for the interim conclusions for KI#5: Supporting planned and event driven Application AI/ML Data Transfer
· In general, for the Application AI/ML data transfer that requires planned transmission is likely involves a large group of UEs with the support for negotiated planned network resources reservations. In such case, the Solution#10 which enhances the existing BDT mechanism with extended QoS support is the best fit to support such kind Application AI/ML data transfer operation (e.g. FL model distribution, intermediate data aggregation etc.).  Furthermore, in case of FL operation, AF may want to replace the UE member(s) in the new round of FL data transmission. When such situation arises, it is important to have a simple mechanism to replace the FL group of PDU sessions with the new UE’s PDU sessions with the proper policy accordingly.  The existing BDT mechanism which allows AF triggered BDT policy update (via the support of Npcf_PolicyAuthorization_create/update/delete) aligns well to support the FL data transfer operation behavior and performance.  
· Supporting immediate Application AI/ML data transfer 
· For individual/small number of UEs and immediate Application AI/ML data transfer (e.g. inference result, model performance data etc.), Solution#11 merged with Solution#13 or leveraging Nnef_AFsessionWithQoS procedures as described in TS 23.502, clause 4.15.6.6 and/or 4.15.6.6a would be a better fit.    
· Supporting additional 5GC analytics and AI/ML Transport Configuration for application AI/ML data transfer
· As for the additional 5GC analytics support, all three solutions can easily be extended to incorporate the additional analytics.
· Further discussions and justifications are needed to finalize the information and parameters of the AI/ML Transport Configuration.  
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