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1. Introduction
As described in Key Issue #1, the study aspects for support of architecture enhancement and functions for application layer AI/ML services include:
· Whether and how to enhance the architecture and the above related functions to support application layer AI/ML services in edge computing scenarios.
An AI/ML task can be seen as a specical computing task, and edge comptuting can be used for completing the AI/ML tasks. A CAS, CES, ECS, EES or EAS may have different roles in different types of edge computing, e.g. hiearchitical computing (with one root node (e.g., CAS, CES, EES or EAS), the root has one or more children which also know as sub-root node(s) (e.g., EES or EAS), and multiple leaf nodes (e.g., EES or EAS) which with no children) as shown in Figure 1-1, distributed computing (with one coordination node (e.g., CAS, CES, or ECS) and multiple execution nodes (e.g., EES or EAS)) as shown in Figure 1-2.


· Figure 1-1: Example of architecture for hiearchitical computing
Consider a AI/ML task in a hiearchitical computing architecture, for example,
· For upward process in a hiearchitical computing architecture (e.g., Hiearchitical Learning), a leaf node (e.g., EES or EAS) needs to delivery its intermediate outputs of AI/ML task to its connected sub-root nodes for furthur computing. Each sub-root node performs computing on the received intermediate outputs from the leaf node and generates new intermediate outputs, these new outputs need to be deliveries to the root node for final computation.
· For downward process in a hiearchitical computing architecture (e.g., Hiearchitial Inference), the computing process is opsize to that in upward process, i.e., root node delivers its intermediate outputs of AI/ML task to its connected sub-root nodes. After generates new intermediate outputs, each sub-root node delivers the new intermediate outputs to its connected leaf nodes for final computaton.
· For a distribution computing architecture (e.g. Horizental Federated Learning), a coordination node (e.g., CAS, CES, or ECS) needs to select proper execution nodes for computing sub-tasks (one AI/ML task is devided into multiple sub-tasks) and distributes the sub-tasks to the selected execution nodes.
· 

· Figure 1-2: Example of architecture for distributed computing
Thus, to assist the opreations of an edge compting process for an AI/ML task, differnt assistance for management and configuration may be required. This solution proposes to enhance the AI/ML Enablement services for assisting edge computing.
2. Reason for Change
To assist the opreations of an edge compting process for an AI/ML task, differnt assistance for management and configuration are required. Study on mechanisms to assist edge computing is needed.
3. Conclusions
This pCR proposes solution on assistance for management and configuration edge computing for AI/ML tasks.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 V0.3.0.
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* * * Next Change (all new) * * * *
Solution #X: Enhance AIML Services for Assisting Edge Computing
8.X.1	General
An AI/ML task can be seen as a specical computing task, and edge comptuting can be used for completing the AI/ML tasks. A CAS, CES, ECS, EES or EAS (which are defined in 3GPP TS 23.558 [A]) may have different roles in different types of edge computing, e.g. hiearchitical computing (with one root node (e.g., CAS, CES, EES or EAS), the root has one or more children which also know as sub-root node(s) (e.g., EES or EAS), and multiple leaf nodes (e.g., EES or EAS) which with no children), distributed computing (with one coordination node (e.g., CAS, CES, or ECS) and multiple execution nodes (e.g., EES or EAS)).
The following clauses specify procedures, information flows and APIs for KI#1 to enhance AIML Services for Supporting Edge Computing.
Pre-conditions:
-	An AI/ML task be treated as a specical computing task, consumer (e.g. CAS, CES, ECS, EES or EAS) uses edge comptuting method for completing the AI/ML tasks.
-	The consumer decides its role in the edge computing architecture (e.g. hierarchical computing, distributed computing) for an AI/ML task, and also the type of edge computing operations, based on its local configuration.
-	The consumer decides that assistance from AI/ML Enablement Server for management and configuration to support the edge computing process is needed.
8.X.2	Procedures for assisting edge computing


Figure 8.X.2-1: Procedure for assisting an edge computing process
Figure 8.X.2-1 illustrates the procedure for subscribe/request assistance of edge computing. The corresponding procedure in detail is as follows:
1. The Consumer (e.g. CAS, CES, ECS, EES, EAS) subscribes/requests to the AI/ML Enablement Server for assistance of an edge computing process. The request includes role of the consumer in an edge computing architecture (e.g. root node, sub-root node or leaf node of a hierarchical computing process, coordination node or execution node of a distributed computing process), type of edge computing operations (e.g. task distribution, intermediate output delivery, execution node selection) to indicate the operations that the assistance information be used for, assistance information type (e.g. time window(s) for computing task distribution and/or intermediate output delivery, candidate execution node list) to indicate the assistance information needed.
2. The AI/ML Enablement Server derives information for the request, determines downstream entities and services needed (e.g. time window(s) recommendation for computing task distribution if the consumer is a root node in a hierarchical computing process or a coordination node in a distribution computing process, time window(s) recommendation for intermediate output delivery is the consumer is a leaf node in a hierarchical computing process, candidate execution node list provisioning if the consumer is a coordination node of a distributed computing process).
3. The AI/ML Enablement Server performs operations according to the determination in step 2 to generate assistance information. For example, the AI/ML Enablement Server may subscribe/request analytics from ADAE Server (e.g. edge load analytics), request assistance information or configurations from 5GC NFs (e.g. Member UE selection, recommended time windows with QoS, network data analytics), request resource configurations from NRM Server.
4. The AI/ML Enablement Server notifies/responds to the consumer with the assistance information for the edge computing process. The consumer (e.g. CAS, CES, ECS, EES, EAS) may use the assistance information for decision making on its edge computing operations.
8.X.3	Architecture Impacts
There is no impact on architecture in application enabler layer. Based on the existing architecture, the impacts on functionality are the following:
-	AI/ML Enablement Server is introduced to assist edge computing.
-	AI/ML Enablement Consumer (e.g. CAS, CES, ECS, EES, EAS) is introduced to consume the enhanced AI/ML Enablement Server services.
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