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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#102, the new WID for AI/ML for NR air interface was finalized [1]. The WID describes additional study on CSI prediction with the following objectives:
	Study objectives with corresponding checkpoints in RAN#105 (Sept ’24):
· CSI feedback enhancement [RAN1]: 
· For CSI compression (two-sided model), further study ways to:
· Improve trade-off between performance and complexity/overhead
· e.g., considering extending the spatial/frequency compression to spatial/temporal/frequency compression, cell/site specific models, CSI compression plus prediction (compared to Rel-18 non-AI/ML based approach), etc.
· Alleviate/resolve issues related to inter-vendor training collaboration.
while addressing other aspects requiring further study/conclusion as captured in the conclusions section of the TR 38.843. 
· [bookmark: _Hlk152950038]For CSI prediction (one-sided model), further study performance gain over Rel-18 non-AI/ML based approach and associated complexity, while addressing other aspects requiring further study/conclusion as captured in the conclusions section of the TR 38.843 (e.g., cell/site specific model could be considered to improve performance gain). 



Up to RAN1#115, various agreements/conclusions related to study of AI/ML for CSI prediction were reached and the detailed analysis and description of the study is summarized in TR 38.843 [2]. Further in RAN1#116 meeting, different agreements related to evaluation assumptions were reached. 
In this contribution, we provide our views and analyses on aspects related to AI/ML-based CSI prediction with UE-sided model for specification support.
Study on Specification Impact aspects of AI/ML based CSI prediction
For AI/ML Model based CSI prediction, we can consider many aspects of Rel-18 codebook for UE high/medium velocities as baseline for studying the specification impact. Specifically, the CSI-RS resource configuration enhancement with burst CSI-RS resources can be taken as baseline. 
Proposal 1: For AI/ML based CSI prediction, the CSI-RS resource configuration for Rel-18 codebook can be taken as baseline and study further enhancements on it.
Further, the configuration of observation and prediction window can be studied and potential enhancements on these configurations can be considered.
Proposal 2: For AI/ML based CSI prediction, study potential configurations for the observation and prediction window considering Rel-18 codebook configuration into account.

In Rel-18, some agreements were reached related to performance monitoring aspects for CSI prediction:
	Agreement 
For CSI prediction using UE side model use case, at least the following aspects have been proposed by companies on performance monitoring for functionality-based LCM:  
· Type 1:  
· UE calculate the performance metric(s)  
· UE reports performance monitoring output that facilitates functionality fallback decision at the network 
· Performance monitoring output details can be further defined  
· NW may configure threshold criterion to facilitate UE side performance monitoring (if needed).  
· NW makes decision(s) of functionality fallback operation (fallback mechanism to legacy CSI reporting).  
· Type 2:  
· UE reports predicted CSI and/or the corresponding ground truth   
· NW calculates the performance metrics.  
· NW makes decision(s) of functionality fallback operation (fallback mechanism to legacy CSI reporting). 
· Type 3:  
· UE calculate the performance metric(s)  
· UE report performance metric(s) to the NW 
· NW makes decision(s) of functionality fallback operation (fallback mechanism to legacy CSI reporting).  
· Functionality selection/activation/ deactivation/switching what is defined for other UE side use cases can be reused, if applicable.  
· Configuration and procedure for performance monitoring  
· CSI-RS configuration for performance monitoring 
· Performance metric including at least intermediate KPI (e.g., NMSE or SGCS) 
· UE report, including periodic/semi-persistent/aperiodic reporting, and event driven report. 
· Note: down selection is not precluded. 
Note: UE may make decision within the same functionality on model selection, activation, deactivation, switching operation transparent to the NW. 



 However, due to limited time, many aspects related to performance monitoring are still remaining. Some of the observations and proposals study of performance monitoring of CSI prediction are as follows:
Monitoring of AI/ML model performance can be carried out at N/W and U/E sided. Monitoring at either side has its own advantages and disadvantages in terms of latency/complexity/resources required/accuracy/feasibility.
Proposal 3:  For AI/ML based CSI prediction of UE-sided model, study detailed comparison of performance monitoring and model management at UE side vs NW side in terms of feasibility and pros/cons over each other in terms of underlying conditions/latency/resources required etc.
The KPI requirement for performance monitoring can be Eventual KPI based or Intermediate KPI based. Requirement and accuracies are very much different from each other. Hence there is a need to do a comparative study.
Proposal 4: For AI/ML based CSI prediction, do a comparative study on Eventual KPI vs Intermediate KPI at least in terms of 
· Accuracy in terms of output report
· Complexity
· Measurement and reporting delay
· Suitable scenario
· Power consumption
· Metric calculation and reporting overhead 
Proposal 5: For AI/ML based CSI prediction, if eventual KPI is adopted as monitoring metric, further study methods to avoid impact of at least:
· Either side (gNB and UE) of impairments, reporting errors, quantization used for feedback reporting,
· Changes in Training vs Monitoring event underlying condition.

Conclusions
In this contribution, we have provided our views on AI/ML CSI prediction. We have the following proposals:
Proposal 1: For AI/ML based CSI prediction, the CSI-RS resource configuration for Rel-18 codebook can be taken as baseline and study further enhancements on it.
Proposal 2: For AI/ML based CSI prediction, study potential configurations for the observation and prediction window considering Rel-18 codebook configuration into account.
Proposal 3:  For AI/ML based CSI prediction of UE-sided model, study detailed comparison of performance monitoring and model management at UE side vs NW side in terms of feasibility and pros/cons over each other in terms of underlying conditions/latency/resources required etc.
Proposal 4: For AI/ML based CSI prediction, do a comparative study on Eventual KPI vs Intermediate KPI at least in terms of 
· Accuracy in terms of output report
· Complexity
· Measurement and reporting delay
· Suitable scenario
· Power consumption
· Metric calculation and reporting overhead 
Proposal 5: For AI/ML based CSI prediction, if eventual KPI is adopted as monitoring metric, further study methods to avoid impact of at least:
· Either side (gNB and UE) of impairments, reporting errors, quantization used for feedback reporting,
· Changes in Training vs Monitoring event underlying condition.
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