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1. Introduction
This paper provides a solution for supporting AIML operation splitting.
2. Reason for Change
This paper provides a new solution to KI#5 for supporting AIML operation splitting between AIML endpoints.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 v0.2.0


* * * First Change * * * *
[bookmark: _Toc148437286]8.x	Solution #x: Support for AIML operation splitting
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc148437287][bookmark: _Hlk151045981]8.x.1	Solution description
This solution is for Key Issue #5 and addresses AIML operation splitting management and configuration.
In this solution, the term "split operation pipeline" is used to represent distributed compute nodes configured sequentially. Data can be provided at the entry point of the pipeline, and sequentialy processed through each node of the pipeline. Figure 8.x.1-1 illustrates an example of a split operation pipeline for AIML.


Figure 8.x.1-1: Example of a split operation pipeline

This solution introduces the discovery of an AIML split operation pipeline for performing inference via the AIML enablement layer and addresses aspects related to consumption of the pipeline’s inference results.
In the procedure, an AIML VAL application of a UE requires support of the network to perform AIML inference that cannot be performed locally on the UE. The AIML VAL client interacts with the AIML enablement client to provide information needed to discover or establish (e.g., create, configure) split AIML operation pipeline in the network, obtain information about the split AIML operation pipeline, and use the split AIML operation pipeline.
8.x.2	Procedure for AIML operation splitting establishment
Pre-conditions:
· AIML inference models are available in the ML model repository or A-ADRF;
· the AIML enablement server is aware of or can discover compute nodes available for performing AIML inference using available models;



Figure 8.x.2-1: Support for Split AIML operation
0.	An AIML VAL client needs support from the network for performing split AIML operation. The AIML VAL client provides split operation requirements to the AIML enablement client. The requirement may include information about inference stages (e.g., number, order, etc.), information about the trained AIML models (e.g., identifiers, versions, etc) to be used at each stage, information about the planned usage of the AIML split operation (e.g., predicted inputs frequency/size, requested output frequency/size, etc.). 
NOTE 1: Split operation requirements may be further defined in the normative phase.
1.	The AIML enablement client requests split AIML operation discovery to the AIML enablement server; the request may be based on a VAL client requirement(s). The split operation request may include information in table 8.x.3-1.
Upon receiving the request, the AIML enablement server validates if the requestor is authorized to request discovery of split AIML operation. If the requestor is authorized, the AIML enablement server may determine if an existing AIML split operation pipeline is available based on the request parameters. If an existing AIML split operation pipeline is available, the AIML enablement server may proceed to step 3. 
If no AIML split operation pipeline satisfies the request parameters, the AIML enablement server:
-	determines if an AIML split operation pipeline can be created. The determination for AIML split operation pipeline creation may be based on availability of ML inference models in a ML model repository/A-ADRF and may be based on determination of available inference nodes (e.g., VAL server(s), NWDAF(s), etc.) to execute such ML inference models.
NOTE 2: the AIML enablement server may discover available inference nodes if it has that capability.
NOTE 3: inference nodes may register with the AIML enablement server and indicate their capabilities for AIML split operation.
-	request or notify the determined inference nodes of their enrolment in the AIML split operation pipeline instance; the request or notification may include configuration information.
-	create a AIML split operation profile if needed. The AIML split operation profile may contain information about the AIML split operation pipeline nodes, configuration and expected usage.
2.	The AIML enablement server sends a split operation response to the AIML enablement client. If the AIML enablement server has determined an AIML split operation profile (e.g., existing, or newly formed), the response includes the AIML split operation profile. Otherwise, the response may include a failure and reason  for failure.
3.	Upon receiving a response including an AIML split operation profile, the AIML enablement client may store the AIML split operation profile and provide the discovered split operation information (e.g., endpoints) to the VAL client.
4.	The VAL client may use the provided information to access the AIML split operation pipeline. 
If the VAL client is a data provider to the pipeline (e.g., if the VAL client participates in the pipeline), the VAL client may use the split operation discovery information to send data towards the AIML split operation pipeline head node. 
If the VAL client is a data consumer of the AIML split operation inference results from the pipeline (e.g., if the VAL client is a consumer of the pipeline final inference), the VAL client may use the split operation discovery information to request results or subscribe to results from the pipeline tail node. 
8.x.3	Architecture Impacts 
Editor's note:	Architecture impacts of the solution and possible new SA6 capabilities and interfaces are FFS.
[bookmark: _Toc151544887]8.x.3	Corresponding APIs

Table 8.x.3-1 shows the request sent by a AIML enablement client to the AIML enablement server for split operation discovery request. 
Table 8.x.3-1: Split operation discovery request
	Information element
	Status
	Description

	Requestor identifier
	M
	The identity of the requestor (e.g., VAL client ID, AIML client ID, UE identifier)

	Security credentials
	M
	The security credentials of the requestor.

	Split operation requirements
	M
	Split operation requirements

	> pipeline stage information
	M
	Information about the pipeline stages (e.g., number, order, etc.)

	> model information
	M
	Information about the AIML models to be used in each stage (e.g., identifiers, versions, etc.)

	>  usage information
	O
	Information about the planned usage of the AIML split operation pipeline (e.g., inputs frequency/size, output frequency/size, etc.)



Table 7.x.3-2 shows the response sent by sent by the AIML enablement server to the AIML enablement client for split operation discovery response.
Table 7.x.3-2: Split operation discovery response
	Information element
	Status
	Description

	Status
	M
	The status for the request (e.g., success or fail), including failure reason if needed.

	AIML split operation profile
	O
	The information about the split AIML split operation pipeline..

	> pipeline identifier
	M
	Identifier of the split operation pipeline

	> pipeline head endpoint
	M
	Endpoint of the pipeline head node (e.g., for providing inference data).

	> pipeline tail endpoint
	M
	Endpoint of the pipeline head node (e.g., for obtaining inference results).

	> pipeline expected usage
	O
	Information about usage of the AIML split operation pipeline (e.g., inputs frequency/size, output frequency/size, etc.)



[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc151544888]8.x.4	Solution evaluation
Editor's note:	Solution evaluation is FFS.
* * * Next Change * * * *
Mapping of solutions to key issues
Table 8.1-1: Mapping of solutions to key issues
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* * * End of Changes * * * *
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