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Abstract: This document proposes a solution to 5G_AIMLsys on FL operation based on flock QoS.  
1. Introduction/Discussion  
Based on the KI#6 and KI#7 objectives, this solution proposed that the federated learning use case that a server and multiple UEs belonging to a UE group train an AI model together. Federated learning requires a repeated message exchange between the server and each UE in the UE group. A delayed response of a UE will delay the whole process. (See TR 22.874, [P.R.7.4-002] and related description). Therefore, the mobile network should avoid the delay of the federated learning process that would be caused by an inappropriate communication resource allocation. The mobile network, at least, should guarantee the minimum required QoS for each UE in the UE group. 
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.X	Solution #X: Flock QoS based Federated Learning Operation
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc93348635]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]Based on the KI#6 and KI#7 objectives, this solution proposed that the federated learning use case that a server and multiple UEs belonging to a UE group train an AI model together. Federated learning requires a repeated message exchange between the server and each UE in the UE group. A delayed response of a UE will delay the whole process. (See TR 22.874, [P.R.7.4-002] and related description). Therefore, the mobile network should avoid the delay of the federated learning process that would be caused by an inappropriate communication resource allocation. The mobile network, at least, should guarantee the minimum required QoS for each UE in the UE group. 
Flock is defined as when the performance of a team is limited by the weakest member of the team, the team is called as “flock”. A UE group involved in a federated learning is an example of flock.
Clause 6.1.2.4, TS 23.503 [5] specified the BDT mechanism and it appears that this mechanism beneficial to treat traffic related to the federated learning. However, BDT cannot guarantee the minimum required QoS for each UE in a UE group. Therefore, this solution proposed to enhance PCF’s BDT service, so that the system can guarantee the minimum required QoS for each UE in a UE group.
[bookmark: _Toc23254043][bookmark: _Toc93348636]6.X.2	Procedures
NOTE:	Following procedure explains the required additional inputs to the procedure described in clause 4.16.7.2, TS 23.502 [4].



Figure 4.16.7.2-1: Negotiation for future background data transfer [2].

1-2 [bookmark: _Hlk99022701]The AF invokes the Nnef_BDTPNegotiation_Create indicates a required Flock QoS for federated group. The NEF translates the group identifiers and invokes Npcf_BDTPolicyControl_Create indicates the Flock QoS requested by the AF.
3. The PCF determines, based on information provided by the AF and other available information one or more Background Data Transfer policies. 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].
4-5 PCF sends a response that includes a BDT policy containing the agreed Flock QoS and a reference ID to the BDT policy. If PCF determines that the network cannot allocate the required Flock QoS, then PCF sends a response that includes an alternative BDT policy(s) containing e.g., a Flock QoS and an alternative time information, and a reference ID to the BDT policy.
[bookmark: _Toc23254044][bookmark: _Toc93348637]6.X.3	Impacts on Existing Nodes and Functionality
PCF needs to determine Flock QoS for federated group and PCF service needs to be enhanced to transfer of Flock QoS policy.
AF must determine and request the flock QoS for the federated group, and the corresponding AF service must be improved.
* * * * End of changes * * * *
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