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Abstract: It proposes a new solution for KI#7 on 5GS assisted FL member selection for FS_AIMLsys.
1. Introduction/Discussion
This contribution is related to KI#7 "5GS Assistance to Federated Learning Operation":
On assistance to selection of UEs for FL operation:
-	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.
-	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.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-80.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new text) * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc96958844][bookmark: _Toc96964621][bookmark: _Toc97307775]6.X	Solution #X: 5GC information assistance to FL members' selection
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc96958845][bookmark: _Toc96964622][bookmark: _Toc97307776]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc96958847][bookmark: _Toc96964624]This solution addresses Key Issue #7 "5GS Assistance to Federated Learning Operation" on assistance to selection of UEs for FL operation.
This solution is based on the principles as follows:
-	The FL group management is under the control of the AF; and,
-	The 5GC NF just provides some network information to help the AF to select and manage the group of UEs which will be part of FL operation; and,
-	How the AF selects and manages the group of UEs which will be part of FL operation based on the network information is out of 3GPP scope.
To request the network information from the 5GC NF, the AF may provide an Area of Interest and/or a UE group ID to reduce the signalling of network information exposure. Take the FL assisted Word Query Suggestion Model as an example, the AF for Gboard on Android (i.e. the Google Keyboard) may provide TAC (Type Allocation Code) as an External UE group ID to 5GC NF to request the UE’s network information if the UE is an Android terminal. Furthermore, there are hundreds of millions of Android UEs in the 5G network, so to save the signalling of network information exposure, the AF may also provide an AoI to 5GC NF to request the UE’s network information if the UE is located in the AoI or about to enter the AoI.
The assistance network information which can be provided by 5GC NFs to assist FL members' selection by AF is shown in Table 6.X.1-1.
Table 6.X.1-1: Information which can be provided by 5GC NFs for FL members' selection
	Network Information
	5GC NF
	Description
	Actions of AF (examples)

	UE locations (1..max)
	AMF
	UE positions
	AF only selects the UEs who which are located in the requested AoI to join the FL group.

	   >UE location
	
	TA or cells that the UE enters (NOTE 1)
	

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location
	

	CM state
	AMF
	The NAS signalling Connection state of the UE with the AMF, including CM-IDLE state and CM-CONNECTED state
	AF only selects the UEs who which are in Connection CM-CONNECTED state to join the FL group.

	UE Reachability
	AMF
	Whether the UE is reachable
	When the number of the connected UEs is not enough, AF may select the UEs who which are in IDLE state but are reachable to join the FL group.

	UE Mobility
	NWDAF
	Statistics or predictions on UE Mobility.
	AF only selects the UEs who which are located in (UE mobility statistics) or about to enter (UE mobility predictions) the requested AoI to join the FL group.	Comment by Nokia: It seems this conflicts with "UE locations" row. Also, statistics may not be the same as current location. Suggest to remove this. 	Comment by hw user2: It has been removed.

	UE Abnormal behaviour
	NWDAF
	Statistics or predictions on UE Abnormal behaviour.
	AF does not select the UEs who with abnormal behaviourare abnormal to join the FL group.

	NOTE 1: UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [x].



To subscribe to the UE locations, CM state and UE Reachability from AMF, the Event IDs i.e. "Location Report", "Connectivity state changes", "UE reachability status" as defined in clause 5.2.2.3.1 of TS 23.502 [4] are used respectively. Instead of the "Location Report", the "UE moving in or out of a subscribed "Area Of Interest"" event can also be used to monitor if a UE is located in the requested AoI.
To subscribe to the UE Mobility analytics and Abnormal behaviour related network data analytics from NWDAF, the Analytics ID i.e. "UE Mobility" as defined in clause 6.7.2 of TS 23.288 [6] and "Abnormal behaviour" as defined in clause 6.7.5 of TS 23.288 [6] are used respectively.
NOTE:	Which network information is requested by the AF depends on the FL member selection criteria at the AF. 
NOTE: Further update is needed to extend this solution to provide generic 5G Core assistance for member selection for Application AI/ML operation.   
Editor's note: Whether the solution can be extended to provide generic 5G Core assistance for UE selection for Application AI/ML operation, and then be applicable to other key issues, is FFS.
[bookmark: _Toc97307778]6.X.2	Procedures
[image: ]6.X.3.1	
[image: ]
Figure 6.X.3.1-12: Procedure for 5GS assistance to FL members' selection
Step 1a~Step 5a. The procedure in clause 6.1.1.2 of TS 23.288 [6] for analytics subscribe by AFs via NEF are re-used.
Step 1b~Step 5b. The procedure in clause 4.15.3.2.3 of TS 23.502 [4] for event notifications subscribe by AFs via NEF are re-used.	Comment by Nokia: In clause 4.15.3.2.3 from TS 23.502, NEF does not perform AMF discovery, rather NEF contacts UDM. Do you propose a different approach from what is specified in TS 23.502?	Comment by hw user2: The procedure has been modified, sorry for the confusion caused.
In step 1a or step 1b, AF can include the UE filtering policy (e.g. UE group ID, Expected number of UE for reporting) in the subscription service operation, and NWDAF or AMF can derive the notifications based on the UE filtering policy.
Editor's note:	Whether the enhancement of the current procedures for Analytics Exposure or Event Exposure is FFS.	Comment by Nokia: Could you provide example enhancements to better understand?	Comment by hw user2: To assist FL members' selection, we think AF may also need to obtain the UEs’ traffic information from SMF/UPF and/or the UEs’ NR conditions (e.g. RSRP, RSRQ, SINR) from OAM.
Editor's note: 	The user consent checking for the UE related 5GC information or analytics exposure to 3rd AF needs to cooperate with SA3.
[bookmark: _Hlk103776445]Editor's note: 	It is FFS whether the 5G network that exposes the network information needs to be aware of the purpose of the FL operation of the application.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc96958848][bookmark: _Toc96964625][bookmark: _Toc97307779]6.X.3	Impacts on services, entities and interfaces
AF:
-	Support to subscribe the Event IDs i.e. "Location Report", "Connectivity state changes", "UE reachability status", and/or "UE moving in or out of a subscribed "Area Of Interest"" by AMF, via NEF.
-	Support to subscribe the Analytics IDs i.e. "UE Mobility" and "Abnormal behaviour" by NWDAF, via NEF.
-	Including the UE filtering policy in the subscription service operation. 

* * * * End of changes * * * *
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