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Abstract: Propose a solution for KI#7 to provide 5GS assistance for FL member selection using QoS monitoring.
1. Introduction/Discussion
This contribution propose solution that support 5GS assistance for FL member selection using QoS monitoring to address KI#7. 
[bookmark: _Hlk96359125]On assistance to selection of UEs for FL operation using QoS monitoring consideration:
-	Whether, how and what information provided by 5GC to the AF can help the AF to select and manage the group of UEs which will be part of FL operation.
NOTE:	The FL group management should be controlled and managed by the AF.
-	Whether, how and what information is required by the 5GC in order to assist the AF for selecting and managing the group of UEs which will be part of FL operation.
In Federated learinng, the member UE’s performance of FL operation is determined based on the application processing latency + transmission latency, while the application processing is out of SA2 scope, the solution is focusing on how to notify the 3rd party of the member UEs with best transmission performance for each iteration so as to finish the training task (with reaching the expected training accuracy) as soon as possible.
To achieve it, the green dash line in a simulation below shows that using the PF (Past Forwarding: Schedules N=3 devices with the best instantaneous channel conditions out of all M devices) method can help to have an ideal converging speed. Although the green dash line is not the best performance comparing to the black solid line, however is has a much simpler logic by just selecting the UEs with best transmission performance.  
[image: ]
(Reference: TWC-2021 Joint Device Scheduling and Resource Allocation for Latency Constrained Wireless Federated Learning)
Therefore, by leveraging the QoS monitoring, the solution is to extend the mechanism to let 5GC select UEs with best QoS monitoring result, the information of selected UEs can be provided to 3rd party AF for the final member decisions for each iteration.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-85.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all text is new) * * * *
[bookmark: _Toc26173038][bookmark: _Toc30666541][bookmark: _Toc31029835][bookmark: _Toc31030726][bookmark: _Toc43388293][bookmark: _Toc43735523][bookmark: _Toc50130510][bookmark: _Toc50133824][bookmark: _Toc50134164][bookmark: _Toc50557116][bookmark: _Toc50548792][bookmark: _Toc55202097][bookmark: _Toc57209719][bookmark: _Toc57366110][bookmark: _Toc68086061]6.X	Solution #X: 5GS assistance for FL member selection using QoS monitoring
This contribution propose solution to address KI#7 by providing 5GS assistance for FL member selection using QoS monitoring. 
[bookmark: _Toc97271691]6.X.1	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]The basic principle for this solution, is for the AF to provide the enhanced NEF (eNEF) the candidate UE selection request which includes the UE filtering policy (e.g. target location). and eNEF activates the QoS monitoring on a group of UEs at a specific target location. The set of candidates UEs requested by the AF will then be identified based on their respective delay performance and the UE filtering policy. The UEs which have the best monitoring results (i.e. low latency) and comply to the UE filtering policy will be considered as the candidate UEs to be provided to the AF via eNEF.
Prior to the AF to select a group of UEs to participate in its FL operation, the following events happen: 
(1) The AF provides UE filtering policy to enhanced NEF (eNEF). The UE Filtering policy includes:
· [bookmark: _Hlk98513919]One or more UE address(es) (IP address or MAC address) and AF Identifier(s) together with the protocol port info: This parameter is used to identify an initial group of UEs for the specific application to be further filtered. 
· Monitoring area (i.e. AOI): the 5GC considers the UE as a candidate UE only when the UE is in the monitoring area (i.e. Area of Interest – AOI)
· The number of candidates UEs for reporting e.g. select 6 candidate UEs with lowest measurement delay among the group of UEs being monitored for FL operation;
(2) Based on UE filtering policy, the eNEF triggers the QoS monitoring per UE per QoS flow  
eNEF triggers the QoS monitoring per UE per QoS flow reusing the QoS monitoring mechanism. According to the UE Filtering policy and the monitoring results, the eNEF applies local filtering operationUE filtering policy in order to determine the set of candidate UEs. The eNEF reports the list of candidate UEs to the AF. 
[bookmark: _Hlk98511345](3) Based on the candidate UEs provided by the eNEF, The AF make the final decision on the set of target UEs to be participated in its FL operation.

[bookmark: _Toc97271692]6.X.2	Procedures
 


 
Figure 6.X.2-1: 5GS assistance for QoS monitoring support for FL member selection
Step 1 
UE establishes PDU session as described in sub-clause 4.3.2.2.1 23.502
Step 2 
AF sends Candidate Candidate-UE List Filtering request with Candidate-UE filtering policy (e.g. Area of Interest (AOI) for QoS monitoring) to request the eNEF to provide the list of UEs that match the Candidate-UE filtering policy. In order to do so, the eNEF may need a new service operation to enable the AF to request 5GS assistance to support the candidate Candidate UE selection. The AF may provide a list of IP addresses or an External Group Identifier to eNEF. 
Step 3 
[bookmark: _Hlk98513979]If the list of UE IP addresses is received, the eNEF triggers the procedure as defined in TS23.502, Clause 4.15.10 in order to obtain the corresponding list of SUPIs.
If the External Group Identifier is received, the eNEF triggers the procedure as defined in TS 23.502, Clause 4.13.2 in order to translate the External Group Identifier to Internal Group Identifier.  
Steps 4-5 
[bookmark: _Hlk98514037]If the monitoring area is received, the eNEF needs to identify the set of candidate Candidate UEs which are located at the monitoring area. In order to achieve it, the eNEF is subscribed to Namf_EventExposure_Subscribe service with Internal Group Identifier (i.e. S-NSSAI, DNN) and event ID = Number of Ues present in a geographical area. .  If AF provided a specific list of UEs in Step 1, eNEF matches the UE list from the AF against the Candidate-UE list from the Namf_EventExposure_Notify in order to determine the list of candidate Candidate UEs which are associated with the AF in the monitoring area.  Otherwise, all UEs in the Candidate-UE list from the Namf_EventExposure_Notify are considered as the list of candidate UEs. 
Steps 6
[bookmark: _Hlk98514102]The eNEF also needs to keep track of whether any of the Ccandidate UEs identified from Steps 4-5 above will move in or out of the monitoring area, hence, the eNEF invokes the Namf_EventExposure_Subscribe service for each UE from candidate list by providing the corresponding SUPI and specifies the event ID=UE moving in/out of AoI(PRA) to monitor the each candidate UE moving in/out of the monitoring area.
Steps 7-11 
The eNEF triggers the PDU session modification to activate the QoS monitoring. Based on the received UE filtering policy, it may request the SMF/UPF to trigger the monitoring periodically per UE per QoS flow, so that the UPF can provide the measurement delay to eNEF periodically.
In order to do so, the Npcf_PolicyAuthorization_Create request procedures as described in clause 4.15.6.6 of TS 23.502 as well as other QoS monitoring related procedures to trigger the per UE per QoS flow delay monitoring for each UE which is present in the monitoring area can be used. 
Step 12-1314
Based on the Candidate-UE filtering policy, the location related event notification from AMF and the measurement result from UPF, the eNEF performs local filtering operationapplies the Candidate-UE filtering policy to determine the set of Ccandidate UEs. The eNEF will map the list of SUPI to the list of UE IP address or map the Internal Group Identifier to External Group Identifier. The UEs which have the best monitoring results (i.e. low latency) and within the monitoring area will be considered as the candidate UEs to be provided to the AF via eNEF.
The eNEF may need a new service operation to send the Ccandidate UE list to AF to reply the request from Step 2.
Steps 1415-1516
If a given UE moves out of the monitoring area because of steps 6 above, the eNEF will be notified by the AMF via Namf_EventExposure_Notify service. In such case, the eNEF relays such notification to the AF. 
Step 1617
[bookmark: _Toc97271693]When AF completes the QoS monitoring operation or a specific UE has moved out of the monitoring area (as described in Steps 14-15 above), the AF triggers the Nnef_AFsessionWithQoS_Revoke to terminate all QoS monitoring operation for all UEs or for specific UE, respectively.

6.X.3	Impacts on services, entities and interfaces 
eNEF:TBD.
A new service to enable the AF to request 5GS assistance to support the candidate UE selection and send the Candidate-UE list to AF.
Based on the Candidate-UE List filtering request from the AF, eNEF subscribes the event to AMF.
Based on the event notify from AMF, eNEF trigger the QoS monitoring. 
Apply Candidate-UE filtering policy to filter the Candidate-UE list based on the information provided by the AMF and UPF and provide the Candidate-UE list to the AF.
AF:
Send the Candidate-UE-List filtering request to eNEF.
	**** End of Changes ****
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