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1. Introduction
In the last meeting, it was agreed that the following figure is captured in TR 38.843 with some changes of the names of the data/information flows.


Figure 1. Functional architecture of AI for air interface
In this contribution, we provide our views on AI/ML life cycle management (LCM) aspects related to model management, especially for model-based monitoring and switching.
2. Discussion
For UE-sided or two-sided model, Figure 1 can be a starting point of the UE and the network operation for model management.
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Figure 2. Signaling procedures with model switching
Step 0. The network transfer models with model IDs and sets model related configurations for multiple models. Each model configuration can have beam resource configuration and report configuration for model inference. Each model configuration can have report configuration for the derivation of performance metric for model monitoring.
Step 1. The network sends a command activating model A.
Step 2-3. The UE performs model inference and sends model inference results. [Model Inference for model A]
Step 4. The UE sends a report related to model monitoring configuration of model A. 
Step 5. The network recognizes the model based on the model ID and evaluates the model based on the report related to model monitoring. The network can also use model inference results for model monitoring. [Model Monitoring for model A]
Step 6. The UE continues to perform model inference for model A
Step 7. The network sends a model switching command for model B.
Step 8a-9a. The UE performs model inference for model B. The UE sends model inference results for model A/B with model ID. [Model Inference results for model A/B]
Step 8b-9b. The UE removes model inference results for model A and perform model inference for model B. The UE sends model inference results for model B with model ID. [Model Inference results for model B]
After Step 3, the network requires the model inference result to optimize data scheduling and mobility of the UE if the model is used for estimating or predicting measurement results in time and/or in frequency. Before Step 4, the network conducts such optimization or mobility. During this period, the network has a risk that the inference result having low accuracy. To handle such problem, the UE requires to provide the normal measurement result associated with the inference result for validating inference result. Note that the measurement result is not an input for deriving the inference result. If the network can validate the inference result, side effects, such as waste of radio resources, data communication quality degradation, mobility performance degradation, etc, can be prevented in advance.
Observation 1	For the model inference result reporting, 
· The network has a risk of inaccurate reconfiguration due to inaccurate inference result.
· To validate the inference result, a mechanism to provide the normal measurement result associated with the inference result can be considered.
In Step 5, the network determines whether update/replace the model based on the report from the UE at Step 4. If the UE uses RRC message to reporting the model monitoring result, the reporting related to model monitoring has a risk of causing head-of-line-blocking to legacy RRC message. To prevent such HOL blocking problem, the reporting related to model monitoring shall be carried by lower prioritized SRB than SRB for legacy RRC message. 
When the performance of model is bad, the model should be updated/replaced timely upon reporting related to model monitoring. However, the reporting of the UE may not be delivered in time due to the lowest priority of SRB for model monitoring result reporting. It causes delay of LCM operation, such as model switching. To tackle the problem, the UE can use higher prioritized SRB for reporting the result of model monitoring when the performance of model is bad.
Alternatively, it can be considered that the UE suspends reporting and logs the model monitoring result when the model performance is good. When the model performance is bad, the UE reports the model monitoring result and logged model monitoring results
Observation 2	If the UE uses RRC message to reporting the model monitoring result, 
· The reporting related to model monitoring shall be carried by lower prioritized SRB than SRB for legacy RRC message to prevent HOL blocking problem of legacy RRC message.
· To prevent LCM operation delay, a mechanism to prioritize SRB when the model performance is bad can be considered.
· Alternatively, a mechanism to log the model monitoring result when the model performance is good can be considered.
· In this case, the UE reports the model monitoring result and logged model monitoring results.
[bookmark: _Hlk134477811]In Step 9a, the UE has two alternatives to report the inference of model A and/or model B. First, the UE reports both inference results to the network at the same time. Note that the UE indicates which result is comes from which model to clarify the network operation. The UE may de-activate the model A upon Step 7 or after Step 9a. Second, the UE reports the inference result of the model B to network and discard the inference result of the model A in this procedure. The UE may de-activate the model A upon Step 7. Note that the UE report inference result of the model B when the model switching command is arrived before Step 6 is done.
Observation 3		For inference result reporting scenario for the model switching, 
· The reporting based on identifier can be utilized to discriminate the inference results of old model and new model.
· Alternatively, the UE can report the inference result of new model with identifier and discard the inference result of old model.
Therefore, we propose to study model monitoring and switching scenario to handle possible issues. In addition, we propose to capture the LCM procedure especially for model monitoring and model switching presented in Figure 2 and potential issues related to the model monitoring and model switching procedure.
Proposal 1	Study model monitoring and switching scenario to handle the issues listed below.
· Prevent inaccurate inference result causing side effects, e.g., waste of radio resources, data communication quality degradation, mobility performance degradation.
· Prevent HOL blocking problem of legacy RRC message if the model monitoring result is conveyed by RRC message.
· Prevent confusion of the model inference results when the model is switched.
[bookmark: _Hlk146585093]Proposal 2		Capture Figure 2 about LCM procedure especially for model monitoring and model switching functionality and its possible issues into the TR as Annex.
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	For the model inference result reporting, 
· The network has a risk of inaccurate reconfiguration due to inaccurate inference result.
· To validate the inference result, a mechanism to provide the normal measurement result associated with the inference result can be considered.
Observation 2	If the UE uses RRC message to reporting the model monitoring result, 
· The reporting related to model monitoring shall be carried by lower prioritized SRB than SRB for legacy RRC message to prevent HOL blocking problem of legacy RRC message.
· To prevent LCM operation delay, a mechanism to prioritize SRB when the model performance is bad can be considered.
· Alternatively, a mechanism to log the model monitoring result when the model performance is good can be considered.
· In this case, the UE reports the model monitoring result and logged model monitoring results.
Observation 3		For inference result reporting scenario for the model switching, 
· The reporting based on identifier can be utilized to discriminate the inference results of old model and new model.
· Alternatively, the UE can report the inference result of new model with identifier and discard the inference result of old model.
Proposal 1	Study model monitoring and switching scenario to handle the issues listed below.
· Prevent inaccurate inference result causing side effects, e.g., waste of radio resources, data communication quality degradation, mobility performance degradation.
· Prevent HOL blocking problem of legacy RRC message if the model monitoring result is conveyed by RRC message.
· Prevent confusion of the model inference results when the model is switched.
Proposal 2		Capture Figure 2 about LCM procedure especially for model monitoring and model switching functionality and its possible issues into the TR as Annex.
4. References
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5. Annex
7.3.1.6	Model Monitoring/Switching
For UE-sided or two-sided model, Figure x can be a starting point of the UE and the network operation for model management.
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Figure x. Signaling procedures with model switching
Step 0. The network transfer models with model IDs and sets model related configurations for multiple models. Each model configuration can have beam resource configuration and report configuration for model inference. Each model configuration can have report configuration for the derivation of performance metric for model monitoring.
Step 1. The network sends a command activating model A.
Step 2-3. The UE performs model inference and sends model inference results. [Model Inference for model A]
Step 4. The UE sends a report related to model monitoring configuration of model A. 
Step 5. The network recognizes the model based on the model ID and evaluates the model based on the report related to model monitoring. The network can also use model inference results for model monitoring. [Model Monitoring for model A]
Step 6. The UE continues to perform model inference for model A
Step 7. The network sends a model switching command for model B.
Step 8a-9a. The UE performs model inference for model B. The UE sends model inference results for model A/B with model ID. [Model Inference results for model A/B]
Step 8b-9b. The UE removes model inference results for model A and perform model inference for model B. The UE sends model inference results for model B with model ID. [Model Inference results for model B]
During the procedure described in Figure x, there are several issues related to life cycle management (LCM) especially for model monitoring and model switching functionality.
· Inaccurate inference result causing side effects, e.g., waste of radio resources, data communication quality degradation, mobility performance degradation.
· HOL blocking problem of legacy RRC message if the model monitoring result is conveyed by RRC message.
· Confusion of the model inference results when the model is switched.
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