
[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #114-e	R3-215244
E-meeting, November 1 - 11, 2021	

Agenda item:	18.2
Source:	Qualcomm Incorporated
Title:	Model management in AI/ML framework
WID/SID:	FS_NR_ENDC_data_collect
Document for:	Agreement
1 Introduction 
Model management plays a series of important roles in the entire lifecycle of AI/ML model. This paper proposes to clearly define model management function in the AI/ML framework. 
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Discussion
The interactions between model training and model inference have been discussed for several meetings. But, the arrows between model training and model inference are still “FFS”, as shown in the AI/ML framework figure below.


Figure 1: Current Functional Framework for RAN Intelligence
Model deployment/update should be decided by model management instead of model training. The model management may also host a model repository. The model deployment/update should be performed by model management.
Observation 1: “Model Deployment/Update” should be performed by model management instead of model training.
Model performance monitoring is a key function to assist and control model inference. The model performance feedback from model inference should be first sent to model management. If the performance is not ideal, the model management may decide to fallback to traditional algorithm or change/update the model.
Observation 2: “Model Performance Feedback” from model inference should be first sent to model management for model management to decide the action, e.g. keep the inference, fallback to traditional algorithm, change the model, update the model.
The model training should be also controlled by model management. 
The model management function may be taken by either OAM or CU or other network entities depending on the use cases. Clearly defining a model management function is useful for future signalling design and analysis. 
Observation 3: Clearly defining a model management function in the framework is useful for future signalling design and analysis. 
Proposal 1: Introduce a model management function into AI/ML framework as shown in figure 2.


Figure 2: AI/ML framework with model management
Model management function supports following roles:
· Requesting model training and receiving the model training result
· Model deployment/updates for inference
· Model performance monitoring, including receiving performance feedback from model inference and taking necessary action, e.g. keep the model, fallback to traditional algorithm, change or update the model
· Model storage
· Model compiling (optional).
Proposal 2: Model management function supports following roles:
· Requesting model training and receiving the model training result
· Model deployment/updates for inference
· Model performance monitoring, including receiving performance feedback from model inference and taking necessary action, e.g. keep the model, fallback to traditional algorithm, change or update the model
· Model storage
· Model compiling (optional).
3 Conclusions
[bookmark: _Hlk512894710]Based on the above discussion, we have following observations and proposals:
Observation 1: “Model Deployment/Update” should be performed by model management instead of model training.
Observation 2: “Model Performance Feedback” from model inference should be first sent to model management for model management to decide the action, e.g. keep the inference, fallback to traditional algorithm, change the model, update the model.
Observation 3: Clearly defining a model management function in the framework is useful for future signalling design and analysis. 
Proposal 1: Introduce a model management function into AI/ML framework as shown in figure 2.
Proposal 2: Model management function supports following roles:
· Requesting model training and receiving the model training result
· Model deployment/updates for inference
· Model performance monitoring, including receiving performance feedback from model inference and taking necessary action, e.g. keep the model, fallback to traditional algorithm, change or update the model
· Model storage
· Model compiling (optional).

TP is provided in Appendix based on above proposals.
4 Appendix: Technical Proposal
[bookmark: _Toc55814333]4.2	Functional Framework
Editor’s Note: Data Preparation aspects may be further refined
Editor Note: FFS whether and how to signal metrics (e.g., accuracy, uncertainty, etc.) and validity time together with or as part of the inference output.
Editor Note: FFS on whether model testing / generating of model performance metrics is performed in Model Inference.




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. 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. 
· (FFS) Model Deployment/Update: Deploy or update an AI/ML model to Model Inference function. 

· 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) 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. 

· 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.
· Model management is a function with following roles:

· Requesting model training and receiving the model training result
· Model deployment/updates for inference
· Model performance monitoring, including receiving performance feedback from model inference and taking necessary action, e.g. keep the model, fallback to traditional algorithm, change or update the model
· Model storage
· Model compiling (optional).
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