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1. Introduction
This contribution introduces the solution for KI#5 (Support for of AI/ML operation splitting between AI/ML endpoints) where network endpoints are at cloud server.
2. Reason for Change
As specified in the KI#5, to offload commputation intensive operation, The AI/ML model inference is distributed into multiple parts according to the current task and environment and the energy-intensive parts are offloaded to network endpoints (cloud or edge server). For AI/ML split operation, the enabler layer can provide support to negotiate splitting of the AI/ML operation and to discover required nodes to perform computation-intensive, energy-intensive parts of AI/ML operations.
Following open issue has been identified for KI#5
1.	Whether and how to enhance the architecture and related functions to support management and/or configuration for split AI/ML operation, and in-time transfer of AI/ML models. The management and configuration aspects including discovery of requried nodes for split AI/ML operation and support of different models of AI/ML operation splitting.
Further, the author believes that the existing solution#6 and solution #7 can be combined and enhancd to support AI/ML operation splitting between AI/ML endpoints.
Following proposal is based on solution#7 and solution#8 and required enhancements are made to support KI#5.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc151544884]8.x	Solution #x: Support for of AI/ML operation splitting between AI/ML endpoints
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc151544885]8.x.1	Solution description
The following clauses specify procedures, information flows, and APIs for Key Issue #3 to support AIML enablement client discovery and for key issue#5 to support discovery of requried nodes for splitting AI/ML operation. In this procedure, UE or VAL server can be AIML enablement consumer.
Editor's Note: The relationship between this and other KI#3 solutions is FFS.
Assumptions:
1.	The proposed solution is based on client-server architecture for federated learning.
2.	The FL members are registered to AIML enablement server as specified in solution#9.



Figure 8.6.1-1: FL member discovery procedure
1.	An AIML enablement consumer sends a request to an AIML enablement server to discover FL members that are available to participate in federated learning operations, e.g. is available and have required data to train an ML model or supports computing for energy-intensive AIML operation parts. The AIML enablement client discovery request includes client/server identifier, security credentials, and discovery criteria that may include application identifier, AIML role, ML models, target location, FL members availability schedule, FL member capabilities, a minimum number of FL members required for AIML operation splitting, and dataset requirements.
2.	The AIML enablement server validates the discovery request and verifies the security credentials provided in the discovery request. The AIML enablement server further performs authentication and authorization checks to determine if the requestor is able to discover FL members. If authorized, the AIML enablement server determines a list of FL members that meets the discovery criteria. Further, if the consumer has requested for selection of FL members and if allowed based on ASP policy, the AIML enablement server creates the AIML set with the list of selected FL members and assigns an AIML identifier for the set.
NOTE 1:	The AIML enablement server may provide list of target UE(s) and utilize Member UE selection assistance procedure from TS 23.502, section 4.15.13 to get assistance in selecting candidate UEs. The AIML enablement server then determines a list of UEs that fulfils the discovery criteria based on information received from AIML enablement client registrations.
NOTE 2:	If the available FL members (at AIML enablement server) that fulfils discovery criteria are less than the required minimum number of FL members for AIML operation splitting, then the AIML enablement server may discover the remaining required FL members from other AIML enablement server over AIML-E reference point and include them in the response message.
Editor's Note: It is FFS whether a FL client repository function is necessary to enable this step.
3.	The AIML enablement server sends an AIML enablement client discovery response. If the consumer has requested for selection of FL members, the response includes the selected FL members and the assigned AIML set identifier. If AIML enablement server has not perform the selection, the response the list of all FL members matching the discovery criteria. 
NOTE 3:	If the discovered FL members in the discovery response message are less than the required minimum number of FL members for AIML operation splitting, then the AIML enablement consumer can discover the remaining required FL members from other AIML enablement server indicating the required number of FL members.

[bookmark: _Toc151544886]8.x.2	Architecture Impacts
Following enhancement are required for the architecture defined in clause 8.1. Figure 8.x.2-1 illustrates the functional model for interconnection between AIML Enablement servers.


Figure 8.x.2-1: Interconnection between AIML Enablement servers
The AIML Enablement server interacts with another AIML Enablement server for the same service over AIML-E reference point.
[bookmark: _Toc151544887]8.x.3	Corresponding APIs
Editor's note:	APIs for this solution is FFS.
[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc151544888]8.x.4	Solution evaluation
Editor's note:	Solution evaluation for this solution is FFS.

* * * End of Change * * * *
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