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1. Introduction
This paper provides a new solution for supporting ML enabled analytics in ADAE layer. 
2. Reason for Change
This paper provides a new solution to KI#2 for supporting ML enabled analytics in ADAE layer. 
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-82 v0.1.0.


* * * First Change * * * *
[bookmark: _Toc148437286]8.x	Solution #x: Support for ML-enabled ADAE analytics
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc148437287][bookmark: _Hlk151045981]8.x.1	Solution description
This solution addresses Key Issue #2.
This solution introduces the selection and configuration of the ML model entities to support a certain ADAE layer analytics event. This solution aims the enhancement of analytics services provided by the analytics enablement functionality, and in particular analytics related to VAL server or session performance, as well as analytics related to edge load (as specified in TS 23.436).

In this solution, ADAES is using AIML Enablement capability for ML model training / inference for ADAE layer analytics events. 
NOTE: Such training and inference can be performed in multiple entities (distributed AIML Enablements, AIML Enablement client); however it is not explicitly shown in the procedure.
Figure 8.x.1-1 illustrates the procedure where the ML-enabled analytics are provided using ML model training at the enabler layer (by an app layer ML model training service). 
Pre-conditions:
1.	ADAEC is connected to ADAES



Figure 8.x.1-1: Support for ML-enabled ADAE analytics
1.	The VAL server subscribes to ADAES for an analytics service (e.g., for Analytics ID = ‘VAL server #1 perf analytics’). The subscription is applicable to the ADAE analytics services as described in TS 23.436. Such subscription can also indicate the use of AI/ML enabled analytics, and optionally the ML model info. 
2. The ADAES discovers the list of ML training and inference entities and their capabilities. Such discovery can be via sending a request to the ML model registry / A-ADRF, assuming that such registry has already a mapping of the ML candidate participants which are mapped to the given Analytics Event/ID. This step may also include fetching the ML model information for identifying already trained models for the Analytics Event.
[bookmark: _Hlk151130246]Editor’s Note: It is FFS whether ML model repository /A-ADRF is used for both ML model info and entities fetching.
3. The ADAES determines the entity (ies) to be considered for ML model training entity for the analytics event ID. 
Editor’s Note: How ADAES determines the entity (ies) is FFS.
4.	The ADAES requests the selected ML training entity (e.g. AIML Enablement server) to provide ML model training for the given analytics event. ADAES may also provide the requirements to be used (if provided in step 1, e.g. type of training, whether it is online or offline training, time to provide trained models.
4a. The ADAES sends a request to the ML model repository (e.g. A-ADRF) to receive the one or more ML model information for the given Analytics ID and/or the vertical type (e.g. IIOT server #1). 
5b. The ADAES receives a response, which includes the ML model information and the mapping to the analytics ID / VAL consumer type, the ML model file address for the initial model, the permissions for updating the ML model (related to who is the consumer), the ML model vendor ID, charging model for using the ML model, etc.
6.  The AIML Enablement server collects the data to train/infer the model from the data producers (e.g., based on the assumptions for data producers as in procedures in clauses 8.2.2 and 8.2.3 of TS 23.436). 
Editor’s Note: Whether training data collection is supported by EVEX is FFS.
7.	The AIML Enablement server performs ML model training and/or inference.  
8.	The AIML Enablement server sends an ML model training/inference response to the ADAES, with the trained and/or inferred model outputs.
9. The ADAES derives analytics based on the trained/inferred data. ADAES may also perform ML model inference in addition (or alternatively) to AIML Enablement server using its own data, based on the deployments.
10. ADAES sends the analytics outputs as notification to the VAL server.

[bookmark: _Toc148437288]8.x.2	Architecture Impacts
The application enabler layer architecture impacts are the following:
· AIML enablement server is introduced to provide support the training and/or inference for the analytics event.
· ADAES is enhanced to select and configure the entity (-ies) to serve as ML model training and inference entities and utilizes these services to improve the ADAE layer analytics. 
· An ML model registry/repository needs to be defined e.g. as enhancement of A-ADRF.
Editor’s Note: It is FFS whether the ML model registry/repository is part of the A-ADRF or AIML Enablement Server.
[bookmark: _Toc148437289]8.x.3	Corresponding APIs
[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc148437290]Editor's note:	This clause provides the corresponding APIs for supporting the solution.
8.x.4	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.
* * * Next Change * * * *
[bookmark: _Toc148437265]8.0	Mapping of solutions to key issues
Table 8.1-1 Mapping of solutions to key issues
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