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Abstract: This document proposes a solution on FL operation with 5GS coordination for UE selection.  
1. Introduction/Discussion  
Based on the KI#7 objective, federated learning between the UE and application server (federated server) need to determine and agree on learning via mobile network. In this case, application server needs to coordinate with the mobile network before determining the participate UEs, learning model and learning time. 
2. Text Proposal
It is proposed to capture the following solution in TR 23.700-80.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *all text is new
[bookmark: _Toc97271688][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc93348634]6	Solutions
Editor's note:	This clause is intended to document the candidate architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc43132007][bookmark: _Toc43192918][bookmark: _Toc44583945][bookmark: _Toc44584094][bookmark: _Toc50481754][bookmark: _Toc54846685][bookmark: _Toc57622229][bookmark: _Toc57623944][bookmark: _Toc59102898][bookmark: _Toc97271689]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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6.Y	Solution #Y: FL operation with 5GS coordination for UE selection 
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc93348635]6.Y.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]Based on the KI#7 objective, federated learning between the UE and application server (federated server) need to determine and agree on learning via mobile network. In this case, application server needs to coordinate with the mobile network before determining the participate UEs, learning model and learning time. 
This solution proposed that application server determine the UE groups for FL operation based on the UE’s capability, UE’s wishes (if any e.g., time window that UE is available), location, and available QoS. The application server coordinate with the 5GS (e.g., available QoS) to finalize the UE list for FL operation. For instance, if the 5GS cannot provide the agreed QoS for specific UE, the application server does not consider this UE for the FL operation. 

When an application server determines to perform the federated learning with UEs in a specific location, the application server request the 5GC via NEF with required QoS, location information and UEs details such as UE ID. In addition, optionally, application server can also provide time window (e.g., start and end time) of FL operation. The NEF checks the authorization of the application server request with local policy or with a UDM. NEF forwards the request to 5GC NF 

[bookmark: _Toc23254043][bookmark: _Toc93348636]6.Y.2	Procedures


Figure Y-1: Procedure to coordinate with 5GS for UE selection.
0. Both the UE and application server exchanges the FL operation information such as UE’s capability, UE’s wishes (if any e.g., time window that UE is available), location information. This operation takes place in the application layer.
[bookmark: _Hlk100239889]NOTE 1:	The communication between the AF and UE is outside the scope of SA2. 
1. When an AF determines to perform the federated learning with UEs in a specific location, the AF request the PCF via NEF with QoS requirements, location information and U-E types (group ID if available) or specific UE ID, external group ID if available. In addition, optionally, AF can also provide time window (e.g., start and end time) of FL operation. The NEF checks the authorization of the application server request with local policy or with a UDM. NEF forwards the request to PCF.

[bookmark: _Hlk100239800]NOTE 21:	Based on step 0, the AF determines the UE list and the QoS requirements to perform the FL operation. Also, what triggers the FL operation (e.g., at a specific location, in a specific time window) is AF's internal business logic and is outside the scope of SA2. 
2. Based on the policy, the PCF checks the AF request and determine whether the network can provide required QoS in specific location on required time window (if included). The PCF may interact with the NWDAF and request the Network Performance analytics information for the Desired time window, the Network Area Information and UE related analytics as defined in TS 23.288 [6].

3. If PCF determine that it can allocate the required QoS, then the PCF sends the accept message to the AF with the agreed resources (QoS) information. If PCF determine that it cannot allocate the required QoS on specified time or time window, the PCF rejects the AF request. In addition, PCF may provide alternative time or time window that network can provide required resources (QoS) in the rejection message. 
4. Up on the notification from PCF, AF selects the UEs and sends FL operation request to the UE with agreed time or time window with the network. The UEs determine whether it can join the FL operation or not. If yes, UE sends the accept notification to the AF or else reject notification. 
Based on the notification from the UEs, the AF finalizes UE list which participate the federated learning operation. 
NOTE 3:	It is up to the AF implementation the selection and finalization of the UE list. 
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: _Toc23254044][bookmark: _Toc93348637]6.Y.3	Impacts on Existing Nodes and Functionality
AF need to determine the UE which supports the FL operation and coordinate with the network to allocate the resources for FL operation. Based on the coordination with network and UE, the AF finalized the UE list for FL operation
UE need to expose the FL operation capability to the AF and determine whether to join or not in the FL operation
NOTE: The current mechanism already supports the coordination between the PCF and AF which can be used for the UE selection for FL operation by the AF based on AF implementation logic. Therefore, no new impacts are realized in the solution, since most of the operation takes place in the application layer.
* * * * End of changes * * * *
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