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1. Introduction
Edge scenarios have been identified early as providing important usecases for AIML support. This contribution details the distributive nature of the processing required for such scenarios and provides links between various steps and other solutions detailed in the TR.
2. Reason for Change
Introduce solution to Key Issue #1 to support application layer AI/ML services in edge scenarios 
3. Proposal
It is proposed to agree the following changes to 3GPP 23.700-82 V0.3.0.

[bookmark: _Hlk161847145]*** First change – all new text ***
[bookmark: _Toc160785430][bookmark: _Toc160785416][bookmark: _Toc151544884][bookmark: _Toc510696599][bookmark: _Toc35971391][bookmark: _Toc128732967]8.x	Solution #x: AIML services in edge
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc160785431]8.x.1	Solution description
The solution addresses Key Issue #1 to enhance the architecutre and related functions to support application layer AI/ML services in edge computing scenarios. The solution also addressed Key Issue #5 to support AIML opeartion splitting in edge computing scenairos.


Figure 8.x.1-1 Example deployment in edge scenario 
AI/ML enablement server can be deployed to the EDN to support the management of AI/ML operations performed by AIML clients spread across multiple edge service areas where each AIML enablement server on the edge manages the AIML clients in its service area. Service functions provided by the edge enabler layer can be leveraged where an AIML enablement server on the edge functions as an EAS.



[bookmark: _Hlk162955645]Figure 8.x.1-2. Distribution of AIML service requests 
1. AIML enablement client registration, discovery, and selection are performed between the AIML enablement servers, clients and the consumer (e.g. VAL server) as described in Solution #6 to #8. Each edge AIML enablement server aggregates the information of AIML (enablement) clients within its service area and sends the aggregated information to the cloud AIML enablement server, which is then shared with the consumer.
2. A consumer (e.g. VAL server) sends a request for AIML service. The request specifies what AIML operations need to be performed and the corresponding requirements. The request can be the operational management request in step 1 of Solution #17.
3. The request requires AIML clients from multiple edge service areas to be completed. The cloud AIML enablement server processes the request and distributes the request to each of the edge AIML enablement servers. The cloud AIML enablement server can split the request according to the client information obtained in step 1. For example, the consumer requires a certain number of clients to perform a FL task. The request is distributed to multiple edge AIML enablement servers, each managing the FL clients within its service area. The total number of FL clients adds up to the required number.
4. Each edge AIML enablement server processes the request from the cloud AIML enablement server and determines the task distribution for each AIML client within its service area (similar to step 4 of Solution #17). . The edge AIML enablement server can assist the AIML clients with split learning functions. For example, the edge AIML enablement server identifies that an AIML client does not have enough capacity to store a ML model to be used in a required inference operation, the edge AIML enablement server can split the ML model and the corresponding operations between itself and the AIML client so that the client only needs to store a portion of the model (similar to steps 2 to 4 in Solution #19). The edge AIML enablement server can also identify another endpoint (e.g. another AIML client, an edge server) within its service area for performing split learning .
5. The edge AIML enablement server performs necessary operations as described in step 5 of Solution #17. For example, the edge AIML enablement server can coordinate the endpoints (including itself) which participate in split learning.
6. The edge AIML enablement server distributes the request/task to each of the AIML clients in its service area, and each AIML client performs the required AIML operations while being managed by the edge AIML enablement server (as described in step 6 of Solution #17). The edge AIML enablement server monitors the status and progress of tasks distributed to the AIML clients.
7. The UE associated with an AIML client moves to a new location that is associated with a new edge AIML enablement server. For example, an AIML client is previously managed by edge AIML enablement server-A, and after the transition, it is managed by edge AIML enablement server-B. The transition triggers the application context relocation (ACR) procedure as specified in TS 23.558. Particularly, the application context consists of AIML enablement layer context which includes context information of the AIML operations performed by the AIML client, such as the status or progress of the task, outputs of the operations, context information of the operations or outputs, etc. 
8. The AIML client sends a notification to the edge AIML enablement server (similar to step 6 of Solution #17). The notification includes information of the AIML operations performed by the client, such as an indicator of completion of task, outputs/results of the operations/task, context information of the outputs/results (e.g. applicability of the results, location of data sources).
9. The edge AIML enablement server processes the received notifications from AIML clients. If the client has undergone a transition event, the edge AIML enablement server determines whether the information in the client’s notification should be linked to or forwarded to the previous edge AIML enablement server associated with the client. For example, the AIML client is assigned a task by the edge AIML enablement server-A to perform split learning with another endpoint in the same service area. The AIML client generates intermediate results which need to be sent to the other endpoint to complete the operation. When the UE associated with the AIML client moves to another area (associated with edge AIML enablement server-B), the AIML client is no longer able to access the other endpoint, in which case the edge AIML enablement server-B can assist the AIML client to forward the intermediate results to the other endpoint, or to identify a new endpoint to collaborate with the AIML client on the split learning task.
10. The edge AIML enablement server aggregates notifications received from the AIML clients within its service area and sends the aggregated notification to the cloud AIML enablement server. 
11. The cloud AIML enablement server further aggregates the notifications received from the edge AIML enablement servers and sends a notification to the consumer.

[bookmark: _Toc160785432]8.x.2	Architecture Impacts
Editor's note:	This clause provides the architecture impacts of the solution and possible new SA6 capabilities and interfaces.

[bookmark: _Toc160785433][bookmark: _Hlk163218274]8.x.3	Corresponding AIML-S APIs

The  step 2  AIML service request is one of several AIML-S messages described in other solutions and enhanced to provide parameters used by the Cloud AIML Enablement Server to determine how to distribute the request to edge, e.g.: identifiers of the required Edge AIML Enablement Servers, AIML operational management description that is specific to the Cloud AIML Enablement Server or the Edge AIML Enablement Servers, indicator of requiring AIML task continuity support and the corresponding policies, etc. These parameters enhance other APIs such as: 
· The AIML operational management procedure API in table 8.17.3-1.
· The AIML service lifecycle management request in step 1 of Figure 8.11.2-1 (Solution #11).
· The ML model training/inference request in step 4 of Figure 8.4.1-1 (Solution #4).

8.x.4	Corresponding AIML-UU APIs

The  step 8  AIML service notification is one of several AIML-UU messages described in other solutions, such as: 
· The AIML client notifications/responses in step 6 of Figure 8.17.1-1 (Solution #17).
· The AIML Enablement clients service operation response in step 3 of Figure 8.11.2-1 (Solution #11).


[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc160785434]8.x.5	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.





*** End of Changes ***
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