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1. Introduction
This pCR proposes a new solution for Key Issue#1 as described in S6-233055 for FS_AIMLAPP.
2. Reason for Change
Use case : In DML(e.g. Federated learning), the server needs to select clients or devices to collaboratively train the model. There can be different devices like low power or low computing. The device’s condition may change because of time-varying radio conditions. The Federated learning process is iterative and requires low latency as the model is exchanged back and forth multiple times between client and server. The most delayed update sent by a client may lead to an increase in the latency for aggregation of updates which leads to further delay in sending global updates to the clients and in turn increases the delay in convergence of the model on the devices. 
It is important for a DML server(e.g. federated server) to understand the client’s model compute(e.g. training the model) and communication time(e.g. sending model updates) in real-time. Such information enables the server to devise strategies around scheduling of clients, and aggregation of client model updates to reach faster convergence. 
This paper proposes a solution to provide ML client analytics information to understand the client’s performance in terms of model download time, model training time and model update upload time.

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 analytics information	
[bookmark: _Toc133484176][bookmark: _Toc133524373]X1.Y1.1	General
The following clauses specify procedures, information flows and APIs for ML client analytics information to understand the performance of the ML client like model training time, model download and model updates upload time.
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.


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


Figure X1.Y1.2-1: ML client analytics information procedure
1.	The AIML Enabler service consumersends the ML client analytics information subscribe request to the AIML Enabler service producer[1]. The requestor can indicate the Predictive mode to receive the predictive values of the ML client information. It can configure the prediction frequency to indicate how often the prediction should be performed and the prediction duration to indicate how long the prediction should be performed for the ML client information. The consumer can provide the location of interest and a time window of interest to perform the analytics. 
2-4.	Upon receiving the request, the AIML Enabler service producer subscribes to ADAE analytics services for UE analytics information. The AIML service producer fetches UE information from the AIML enabler client. It provides the subscription response to the service consumer. 
5.	 Based on the information from ADAE and AIML enabler client, the AIML service producer processes the information and indicated prediction. It sends the notification message to the consumer as per the reporting interval mentioned in the Periodicity IE in request message.
Editor’s NOTE 1: How to fetch information from AIML Enabler client.
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 analytics information subscription request
Table X1.Y1.3.1-1 describes the information flow from the AIML Enabler service consumer to the AIML Enaler service producer to send ML client analytics information subscription requests.
[bookmark: _Hlk115270573]Table X1.Y1.3.1-1: ML client analytics information subscription 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

	ML client ID(s)
	M
	Identiifer of ML clients

	Location of interest
	O
	Indicates the location area where the analytics for the VAL Service ID shall apply.

	Time window of interest
	O
	Indicates the time window when the analytics for the VAL Service ID shall apply.

	Predictive mode
	O
	Indicates the request for predictive support for the ML clients, i.e. Enable or Disable

	Predictive frequency
	O
(See NOTE)
	Indicates the frequency to predict the ML client information

	Predictive duration
	O
(See NOTE)
	Indicates the time duration window for the prediction.

	Immediate flag
	O
	Indicates the immediate reporting of the analytics information

	Periodicity
	O
	Indicates the periodic reporting of the information.

	Subscription duration
	O
	Indicates the subscription duration. If omitted, the explicit subscription termination is needed to terminate the subscription. The subscription duration shall include the time range defined in the time window of interest, if provided.

	NOTE: This IE is only present if Predictive Mode is Enable.



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

	Result
	M
	Success or Failure



X1.Y1.3.2	ML client analytics information notify
Table X1.Y1.3.3-1 describes the information flow from the AIML Enabler service producer to the consumer to send ML client analytics information notification.
Table X1.Y1.3.3-1: ML client analytics information notify
	Information element
	Status
	Description

	ML client analytics information
	M
	Indicates the analytics information of ML clients

	>UE identity
	M
	Identifier of the UE, e.g. UE ID, UE address

	> ML model download time
	O
	Indicates the time required to download the model from the AIML enabler server to AIML enabler client

	>ML client model training time
	O
	Indicates the time required to train the model in the ML client

	>ML client model updates upload time
	O
	Indicates the time required to upload the model updates from the AIML enabler client to the AIML enabler server.

	>Predictive mode
	M
	Indicates the prediction mode for ML clients. i.e. Enable or Disable 

	>> ML model download time
	O
(See NOTE)
	Indicates the time required to download the model from the AIML enabler server to AIML enabler client

	>>ML client model training time
	O
(See NOTE)
	Indicates the time required to train the model in the ML client

	>>ML client model updates upload time
	O
(See NOTE)
	Indicates the time required to upload the model updates from the AIML enabler client to the AIML enabler server.

	NOTE: This IE is present only if Predictive mode is Enable



* * * End of Changes * * * *
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