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Discussion and Decision
1. Introduction
In RAN3 #112e a lot of progress has been achieved to update high-level principles and functional framework description in TR 37.817. However, still many open items does not reach consensus due to lack of time.

This paper proposes solutions to some of the remaining open items. TP to TR 37.817 is included at the end of the paper.
2. Discussion
Currently agreed draft TR 37.817 have the following high-level principle: “RAN3 should focus on the analysis of data needed at the Model training function from external functions, while the aspects of how the Model training function uses inputs to train a model are out of RAN3 scope.”

As was discussed during the last online session in RAN3 #112e, there should also be a high-level principle along these lines regarding Model Inference. It was not included due to lack of time.
The following rewording is proposed:
· RAN3 should focus on the analysis of data needed at the Model Training and Model Inference functions from external entities

· Aspects of how Model Training function performs model training are out of scope of this study

· Aspects of how Model Training function performs model deployment/update are out of scope of this study

· Aspects of how Model Inference function generates outputs are out of scope of this study

· Aspects of how Model Inference function generates model performance feedback are out of scope of this study.
Proposal 1: RAN3 should focus on the analysis of data needed at the Model Training and Model Inference functions from external entities. Aspects of how Model Training function performs model training are out of scope of this study. Aspects of how Model Training function performs model deployment/update are out of scope of this study. Aspects of how Model Inference function generates outputs are out of scope of this study. Aspects of how Model Inference function generates model performance feedback are out of scope of this study.

Current draft TR 37.817 includes two types of feedback to Model Training function:

· Feedback: general model-independent performance feedback after some actions are taken. Such feedback is generated by UEs and NG-RAN nodes. Examples are throughput, HO success, RLF, etc.
· Model performance feedback: feedback that is generated directly by ML model. Examples are processing and memory load and response time of Model Inference functions, some performance metrics, e.g., prediction accuracy etc.
While details of the interface to provide model performance feedback from Model Inference function to Model Training function is outside of the scope of the current study, it is proposed to keep such interface on the functional architecture figure.
Another related topic is about test/validation data, which is needed to generate model performance feedback in Model Inference function. It is proposed to add such data from Data Collection entity to Model Inference function.
Proposal 2: Keep model performance feedback from Model Inference function to Model Training function.
Proposal 3: Add test/validation data from Data Collection entity to Model Inference function.

It has been discussed in RAN3 #112e that output from one AI/ML model could be input to another AI/ML model. For example, current description of Mobility Optimization use case includes description of UE position/mobility prediction, that can be used as input to other mobility optimization tasks and also as input to other two use cases, i.e., energy saving and load balancing.
It is proposed to introduce interface from Model Inference function to Data Collection entity to convey output data from one AI/ML model to the input of another AI/ML model.
Proposal 4: Introduce interface from Model Inference function to Data Collection entity to convey output data from one AI/ML model to the input of another AI/ML model.
3. Conclusion
Proposal 1: RAN3 should focus on the analysis of data needed at the Model Training and Model Inference functions from external entities. Aspects of how Model Training function performs model training are out of scope of this study. Aspects of how Model Training function performs model deployment/update are out of scope of this study. Aspects of how Model Inference function generates outputs are out of scope of this study. Aspects of how Model Inference function generates model performance feedback are out of scope of this study.

Proposal 2: Keep model performance feedback from Model Inference function to Model Training function.

Proposal 3: Add test/validation data from Data Collection entity to Model Inference function.

Proposal 4: Introduce interface from Model Inference function to Data Collection entity to convey output data from one AI/ML model to the input of another AI/ML model.

Corresponding TP to TR 37.817 is in section 3 below.

4. TP to TR 37.817 on high-level principles and functional framework
-----------------------------------Start of Changes-----------------------------------
4.1
High-level Principles 

The following high level principles should be applied for AI-enabled RAN intelligence:

· The detailed AI/ML algorithms and models for use cases are out of RAN3 scope.

· The study focuses on AI/ML functionality and corresponding types of inputs/outputs. 

· The input/output and the location of Model inference function should be studied case by case.
· RAN3 should focus on the analysis of data needed at the Model Training and Model Inference functions from external entities..
· Aspects of how Model Training function performs model training are out of scope of this study. 
· Aspects of how Model Training function performs model deployment/update are out of scope of this study. 
· Aspects of how Model Inference function generates outputs are out of scope of this study. 
· Aspects of how Model Inference function generates model performance feedback are out of scope of this study.
· The Model training and Model inference functions should be able to request, if needed, specific information to be used to train or execute the AI/ML algorithm and to avoid reception of unnecessary information. The nature of such information depends on the use case and on the algorithm.   

· The Model inference function should signal the outputs of the model only to nodes that have explicitly requested them (e.g. via subscription), or nodes that are subject to actions based on the output from model inference.  NG-RAN is prioritized; EN-DC is included in the scope. FFS on whether MR-DC should be down-prioritized.

· A general framework and workflow for AI/ML optimization should be defined and captured in the TR. The generalized workflow should not prevent to “think beyond” the workflow if the use case requires so.
4.2
Functional Framework

Editor’s Note: Data Preparation aspects may be further refined




Figure 4.2-1: Functional Framework for RAN Intelligence

This section introduces the common terminologies related to the functional framework for RAN intelligence illustrated in Figure 4.2-1.

· Data Collection is a function that provides input data to Model training and Model inference functions. AI/ML algorithm specific pre-processing of data is not carried out in the Data Collection function.  
Examples of input data may include measurements from UEs or different network entities, performance feedback, AI/ML model output.
· Training Data: information needed for the AI/ML model training function.
· Inference Data: information needed as an input for the Model inference function to provide a corresponding output.
· Model Training is a function that performs the training of the ML model. The Model training function is also responsible for data preparation (e.g. data pre-processing and cleaning, formatting, and transformation of raw data), if required. 

· Model Inference is a function that provides AI/ML model inference output (e.g. predictions or decisions). The Model inference function is also responsible for data preparation (e.g. data pre-processing and cleaning, formatting, and transformation of raw data), if required. 

· Actor is a function that receives the output from the Model inference function and triggers or performs corresponding actions. The Actor may trigger actions directed to other entities or to itself.
· Feedback: Information that may be needed to derive training or inference data or performance feedback. 

-----------------------------------End of Changes-----------------------------------
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