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1. Introduction
The pCR proposes the solution for KI#3 and KI#7
2. Reason for Change
The AIML service like Federated Learning(FL) is mainly subjective to the client participation and network conditions. In FL, the clients exchange model updates back n forth with the FL server until the global model is trained. This exchange is subject to network and its conditons like subscription data, congestion in the network, Radio Link failure(RLF), poor coverage, bad QoS, mobility etc. The nature of radio environment is dynamic and such poor conditions will negatively impact the performance of the FL. The negative impacts like increased convergence time for model training, client drop off due to loss of connectivity, etc. It is important to mitigate these effects to support the FL. 
Another important aspect in FL is the device heterogentiy like power constrained devices, compute constrained device. The use cases like FL model training in  IoT devices want to save power during training. For time-critical use cases, the FL training is subject to faster convergence to make sure an updated global model is available for the clients to use as fast as possible. 
There are cases like straggler clients, which affects the FL peformance and network conditions is one of the reasons for a client to become straggler client. It is necessary to optimize the network condition for the clients, especially for clients which are in weak network coverage or straggler clients. 
The device heterogenity combined with FL communication constraints require optimization to tackle the negative impacts and creates a need for the network to provide support for the use cases objectives like Energy-efficient, faster convergence, etc. This paper proposes a solution to enable the exposure where VAL server can request the AIML service optimization assistance in a standardized way.
3. Conclusions

4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 V0.3.0.


[bookmark: _Toc148432738][bookmark: _Toc148438420]* * * First Change * * * *
[bookmark: _Toc161046012]8.x 	Solution #X: AIML service optimization assistance procedure
[bookmark: _Toc161046013]8.x.1	AIML service optimization assistance (subscription-notify)
The following clauses specify procedures, information flows, and APIs for Key Issue #3 to support AIML service optimization assistance procedure.
Assumptions:
1.	The proposed solution is based on client-server architecture for federated learning.
2.	The VAL server has already discovered and received a list of AIML enablement clients that are suitable and have available data for a particular AIML operation. 
3.	The discovery operation may be performed as described in solution 7 to find a list of AIML enablement clients.



Figure 8.x.1-1: AIML service optimization assistance procedure
1.	A VAL server sends a AIML service optimization assistance subscription request to an AIML enablement server. The request includes the VAL identifier, security credentials, application identifier, one or more than one AIML client IDs, AIML set, AIML service optimization mode.
2-3-4.	The AIML enablement server validates the AIML service optimization assistance subscription request and verifies the security credentials provided in the request. The AIML enablement server further performs authentication and authorization checks to determine if the requestor is authorized to perform the request. If authorized, it provides the AIML service optimization assistance subscription response to the VAL server. The AIML enablement server subscribes analytics related to UE mobility, QoS, communication session information, from the 5GS NEF, NWDAF, SEAL services for monitoring.
5. Based on the monitoring subscription response from different sources and AIML service optimization mode, the AIML enablement server configures the 5GS to support the requested AIML service optimization mode. For optimization The AIML enablement server can use TS 23.434 SEAL NRM services defined in clause 14.3.12 for configuring network parameters like DRX configuration, clause 14.3.10 to setup QoS session, clause 14.3.3.3 for resource management, clause 14.3.5.3.2 for QoS provisioning and management. It can also use TS 23.502 clause 4,15.6.3 to configure the expected UE behaviour parameters required for the optimization mode. 
5.	The AIML enablement server sends a AIML service optimization assistance notification that includes the result of the AIML service optimization, AIML client IDs, AIML service optimization time.
[bookmark: _Toc161046015]8.x.x1	Corresponding APIs
[bookmark: _Toc155365232]8.x.x1.1	AIML service optimization assistance subscription request
Table 8.x.x1-1 shows the request sent by a VAL server to an AIML enablement server for the AIML service optimization assistance subscription request.
Table 8.x.x1-1: AIML service optimization assistance subscription request
	Information element
	Status
	Description

	VAL server identifier
	M
	The identifier of the VAL server.

	Security credentials
	M
	Security credentials to authenticate and authorize the requestor.

	Application identifier
	O
	An identifier for the AIML application

	List of AIML client IDs
	O
	Indicates one or more than one AIML client ID.

	AIML Set
	O
	Indicates the AIML client group identifer

	AIML service optimization assistance mode
	M
	Indicates the AIML service optimization assistance mode like faster convergence communication support, Energy-efficient communication support



8.x.x2.1	AIML service optimization assistance subscription response
Table 8.x.x2-1 shows the request sent by a AIML enablement server to VAL server for the AIML service optimization assistance subscription response.
Table 8.x.x2-1: AIML service optimization assistance subscription response
	Information element
	Status
	Description

	Result
	M
	Indicates success or failure



8.x.x3.1	AIML service optimization assistance notification
Table 8.x.x3-1 shows the request sent by a AIML enablement server to VAL server for the AIML service optimization assistance notification.
Table 8.x.x3-1: AIML service optimization assistance notification
	Information element
	Status
	Description

	Result
	M
	Indicates success or failure of the AIML service optimization

	AIML client ID
	O
	Identifier of the AIML client for which optimization is applied

	AIML service optimization time
	O
	Indicates the time taken to apply the optimization




* * * End of Changes * * * *
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