3GPP TSG-RAN WG3 #114bis-e                                                                         R3-220878
Online, 17th – 27th January 2022
Agenda Item:
18.2
Source:
CMCC
Title:
Remaining open issues of AI framework
Document for:
Discussion and Decision
1
Introduction

In the past meetings, there were extensive discussions on the AI functional framework and work flow. Special focus is given to whether to keep the arrow from Model training to Model inference for ML model deployment/Update and also whether to keep the arrow from model inference to model training for model performance feedback. Most of the issues on the AI framework including the former question have been settled down while the second one is still not converged and left as FFS [1]. 
FFS on keep Model Performance Feedback arrow in the figure on functional framework. 
To be continued... 

In this paper, we further discuss the issue and address the concerns to keep the arrow. 
2 Discussion

At last meeting most companies proposed to keep the Model Performance Feedback in the figure of functional framework and to remove FFS, as the model performance feedback is used to feedback, e.g. the effectiveness of a model and/or to trigger the AI/ML model retrain/update at Model Training in case the model performance degrades. 
The arguments that are used by the opponents are mainly belong to one of the following,

· Model performance level information cannot be provided by Model Inference function without help of the Actor. 
· The justification to introduce this arrow are very vague and do not show how “performance” can be deduced in a way that it can be attributed to model efficiency.
There are multiple cases to show how Model Inference function could provide the model performance without help of the actor and how the performance could be deduced, here we take the use case of traffic load prediction as an example, the model performance could be evaluated by the accuracy or confidence interval by comparing the predicted traffic load with the actual measured traffic load in a certain time period. And in a reasonable implementation, the traffic load prediction will make use of the historical measured traffic load, which means the historical traffic load measurement will be provided to the model inference function as “Inference Data”. In this case, Model inference function has both the output of ML model inference, i.e., load prediction and the ground truth data, and by nature it could determine the model performance in a certain time period. All the process can be done without the help of actor, since normally, the actor in this case is to perform the HO actions based on the predicted load information; the feedback from the actor could be KPIs of the network.
Moreover, it was clarified at last meeting, the feedback is applied if certain information derived from Model Inference function is suitable for improvement of the AI/ML model trained in Model Training function. Feedback from Actor or other network entities (via Data Collection function) may be needed at Model Inference function to create Model Performance Feedback.
As per the explanation and justification as above and for the purpose of showing a comprehensive AI work flow, it is desired to keep the arrow from the model inference to model training, and complete the discussion on AI framework. 
If needed, some notes can be added, e.g., “Details of the Model Performance Feedback process are out of RAN3 Rel-17 study scope, the feasibility to single-vendor or multi-vendor environment has not been studied in RAN3 Rel-17 study.
Proposal 1: Keep the arrow from Model inference to Model training for model performance feedback and remove the FFS.
Proposal 2: Agree with the proposed TP.
3 Conclusion
The following observations and proposals are made,
Proposal 1: Keep the arrow from Model inference to Model training for model performance feedback and remove the FFS.
Proposal 2: Agree with the proposed TP.
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4.3
Functional Framework
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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. For the functions and data/information flows shown in the Figure 4.2-1, whether there is any standardization impact and what is the standardization impact are discussed in clause 5.

· Data Collection is a function that provides input data to Model training and Model inference functions. AI/ML algorithm specific data preparation (e.g., data pre-processing and cleaning, formatting, and transformation) is not carried out in the Data Collection function.  
Examples of input data may include measurements from UEs or different network entities, feedback from Actor, output from an AI/ML model.

· Training Data: Data needed as input for the AI/ML Model Training function.

· Inference Data: Data needed  as input for the AI/ML Model Inference function.

· Model Training is a function that performs the ML model training, validation, and testing which may generate model performance metrics as part of the model testing procedure. The Model Training function is also responsible for data preparation (e.g. data pre-processing and cleaning, formatting, and transformation) based on Training Data delivered by a Data Collection function, if required. 

· Model Deployment/Update: Used to initially deploy a trained, validated, and tested AI/ML model to the Model Inference function or to deliver an updated model to the Model Inference function. 

· Note: Details of the Model Deployment/Update process as well as the use case specific AI/ML models transferred via this process are out of RAN3 Rel-17 study scope. The feasibility to single-vendor or multi-vendor environment has not been studied in RAN3 Rel-17 study.

· Model Inference is a function that provides AI/ML model inference output (e.g. predictions or decisions) . It could provide model performance feedback to Model Training function. The Model inference function is also responsible for data preparation (e.g. data pre-processing and cleaning, formatting, and transformation) based on Inference Data delivered by a Data Collection function, if required. 

· Output: The inference output of the AI/ML model produced by a Model Inference function. 

· Note: Details of inference output are use case specific. 

· Model Performance Feedback: Applied if certain information derived from Model Inference function is suitable for improvement of the AI/ML model trained in Model Training function. Feedback from Actor or other network entities (via Data Collection function) may be needed at Model Inference function to create Model Performance Feedback.

· Note: Details of the Model Performance Feedback process are out of RAN3 Rel-17 study scope. The feasibility to single-vendor or multi-vendor environment has not been studied in RAN3 Rel-17 study.
· 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.
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