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1. Introduction
This pCR proposes a new solution for Key Issue#1 described in S6-233055 for FS_AIMLAPP.
2. Reason for Change
Key Issue use case: In Federated learning, the server needs to select clients or devices to collaboratively train the model. There can be different devices like low power, low computing, etc. The device’s radio link may change because of time-varying radio conditions and UE mobility. The Federated learning process is iterative and requires low latency as the model is exchanged back and forth multiple times between client and server. In Federated learning, each client trains their local model with local data and sends the updated model to the server. The server typically waits to receive model updates from each client participating in the model training. The wait period is impacted or worsened by the weakest client like sending the delayed model updates to the server or taking a relatively long time to train the model. Because of this increased wait period, the server cannot aggregate the received client model updates to train the global model. The server iteratively sends the global model to the clients back so that clients train their local model, this iterative exchange happens until the model convergence is reached. The latencies introduced by different clients because of heterogeneity in the devices like different compute capacities, varying radio conditions, different bandwidth, QoS, usage of different access technologies, and UE mobility impact the convergence of the model and lead to delayed model convergence.
Therefore it is required for the server to choose the clients based on certain parameters to achieve the fast model convergence. Since the model update exchange happens over the 3GPP system, it is important to take network-UE status, compute and communication capability into account. Hence it is necessary to provide the server with some information about the clients and its supported network interaction like supported bitrates, latencies, location, etc. 
This paper proposes a solution to filter clients based on filters like Location, QoS, UE availability etc. The VAL server can use the client information to select clients for later use like model training.

3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82.
[1] S6-233054


* * * First Change * * * *
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]
[bookmark: _Toc133484175][bookmark: _Toc133524372]X1.Y1	Solution #1: ML client information retrieval	
[bookmark: _Toc133484176][bookmark: _Toc133524373]X1.Y1.1	General
The following clauses specify procedures, information flows and APIs for ML client information retrieval to the consumer to enable the selection of clients for DML/Federated learning/Split Learning.
Assumptions:
1. The proposed solution is based on the AIML Enabler service producer/consumer architecture. The service producer can be a standalone new entity like an AIML Enabler server or collocated with a SEAL entity like an ADAE server or part of the ADAE server. The AIML Enabler service consumer could be VAL servers, VAL UE, or any other entities that consume the AIML Enabler services.
2. The proposed solution assumes distributed clients in ML. E.g., Federated Learning.

[bookmark: _Toc133484177][bookmark: _Toc133524374]X1.Y1.2	Procedures


Figure X1.Y1.2-1: ML client information retrieval procedure
1.	The AIML Enabler service consumer(e.g.VAL server) sends the ML client information retrieval request to the AIML enabler service producer[1]. The request contains Requestor ID, UE Identifier, VAL service ID, application ID, and ML client filter requirements. The filter requirements enable the AIML enabler service producer to filter the ML client based on the requested filter criteria. 
2a-2b.	Upon receiving the request, the AIML enabler service producer server subscribes to the procedure defined in clause 4.15.13 of TS 23.502. It also fetches client information from the AIML enabler client.  
3.	The AIML enabler service producer processes the NEF response and AIML client response and provides the filtered UE(s) satisfying the requested filtering criteria in the response to the consumer. 
Editor’s NOTE 1: How the AIML enabler service producer fetches the client information from the AIML enabler client is FFS. 
Editor’s  NOTE 2: The solution is subject to change based on the architecture.
* * * Next Change * * * *
[bookmark: _Toc133484065][bookmark: _Toc133524262]X1.Y1.3	Information flows
[bookmark: _Toc117364426][bookmark: _Toc133484066][bookmark: _Toc133524263]X1.Y1.3.1	ML client information retrieval request
Table X1.Y1.3.1-1 describes the information flow from the AIML Enabler service consumer to the AIML enabler service producer to send the ML client information retrieval request.
[bookmark: _Hlk115270573]Table X1.Y1.3.1-1: ML client information retrieval request
	Information element
	Status
	Description

	Requestor ID
	M
	Identity of the Requestor, e.g. VAL server ID, VAL UE ID or VAL user ID

	VAL service ID
	O
	Identity of the VAL service

	UE identities
	M
	Identifier of UEs, e.g. UE ID, UE address

	Application Identity
	O
	Identifier of application

	ML client filter requirements
	O
	Indicates the filter criterias for ML clients as described in Table X1.Y1.3.1-2. 



Table X1.Y1.3.1-2: ML client filter requirements
	Information element
	Status
	Description

	Location Information
	O
	Indicates one or more than one location information

	UE QoS
	O
	Indicates the UE QoS. E.g bitrate, jitter, latency, PLR

	AIML compute support
	O
	Indicates the UE compute capacity. Eg CPU; TPU; GPU,

	UE velocity
	O
	Indicates the velocity of the UE. 

	UE availabilty
	O
	Indicates the UE availability information e.g. available or unavailable 

	ML client capability type
	O
	Indicates the supported ML client capabilities, e.g DML, FL, ML, Split Learning(SL)

	ML model convergence communication rounds
	O
	Indicates the number of successful communication rounds required for the UE to reach convergence.

	UE battery level
	O
	Indicates the UE battery level in percent

	UE drop-offs rate 
	O
	Indicates the number of times UE drops off during model training.



X1.Y1.3.2	ML client information retrieval response
Table X1.Y1.3.2-1 describes the information flow from the AIML Enabler service producer to the consumer to send ML client information retrieval response.
Table X1.Y1.3.2-1 ML client information retrieval response
	Information element
	Status
	Description

	Filtered UE identities
	M
	Identifier of UEs, e.g. UE ID, UE address that satisfies the filtering criteria



* * * End of Changes * * * *
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