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1. Introduction
[bookmark: _Hlk166074066]In the last meeting, we discussed the AI/ML based use case and potential solutions for Coverage and Capacity Optimization (CCO). The reached agreements are as follows:
	For AI/ML based CCO, 
-	AI/ML Model Training may be located in the OAM and AI/ML Model Inference may be located in the NG-RAN node (gNB-CU).
-	AI/ML Model Training and AI/ML Model Inference may be both located in the NG-RAN node (gNB-CU).
Solution for non-split architecture:
Step 0: gNB predicts the CCO issue.
Step 1: gNB generates the future coverage status based on the predicted CCO issue and other information.
Step 2: gNB sends the future coverage status to neighbour gNBs.
Solution for split-architecture:
Step 0: gNB-CU predicts the CCO issue
Step 1: gNB-CU sends the predicted CCO issue to gNB-DU.
Step 2: gNB-DU generates the future coverage status based on the predicted CCO issue and other local information, whether only local information is used can be further discussed.
Step 3: gNB-DU sends the future coverage status to gNB-CU.
Step 4: gNB-CU sends the future coverage status to neighbour gNBs.


But there are still some remaining issues which need to be further discussed:
-	AI/ML Model Inference is located in the gNB-DU?
-	whether the predicted CCO issue and the future coverage status can be derived without AI/ML for both split-architecture and non-split architecture?
[bookmark: _Hlk166074392]This document is to discuss potential solutions for AI/ML based CCO based on the agreements and the remaining issues.
2. Discussion
Firstly, we will discuss the potential solutions for AI/ML based CCO and provide proposals. Based on the agreements from last meeting, for non-split architecture, the following scenarios can be considered for supporting AI/ML based CCO:
-	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the NG-RAN node;
-	AI/ML Model Training and AI/ML Model Inference are both located in the NG-RAN node.
In case of CU-DU split architecture, the following solutions are possible:
-	AI/ML Model Training is located in the OAM and AI/ML Model Inference is located in the gNB-CU. 
-	AI/ML Model Training and Model Inference are both located in the gNB-CU.
[bookmark: _Hlk162361565]Considering the generic AI/ML process and SON process, training data will be collected for AI/ML model training, and then the CCO issues can be predicted by performing AI/ML Model Inference based on the trained AI/ML model. CCO issues may be affected by UE mobility of local NG-RAN node as well as CCO issues and coverage status of neighbouring NG-RAN nodes. It means that UE mobility of local NG-RAN node as well as CCO issues and coverage status of neighbouring NG-RAN nodes can be as input of AI/ML-based CCO for training model. Therefore, we have following proposal:
Proposal 1: The input of AI/ML-based CCO should include the UE location information, UE mobility/trajectory information as well as CCO issues and CCO coverage status of NG-RAN node.
To solve the CCO issues, it is important to know when and why CCO issues are going to occur. It means that root cause of CCO issues and timing information of CCO issues are important for solving CCO issues. When predicting CCO issues, root cause and timing information of CCO issues also need to be predicted. Therefore, we have following proposal:
Proposal 2: The output of AI/ML-based CCO should include predicted CCO issues, root cause of CCO issues and timing information of CCO issues. 
After getting the CCO issues, when and how to solve the CCO issues need to be decided. Future coverage status and related timing information need to be generated for solving CCO issues. Therefore, we have following proposals:
Proposal 3: The output of AI/ML-based CCO should include future coverage status and related timing information for the predicted CCO issues.
To optimize the performance of AI/ML based CCO model, it is necessary to collect feedback of AI/ML-based CCO from NG-RAN nodes. By monitoring the coverage and capacity status as well as UE performance (e.g. access success rate, access average delay, cell edge call drop rate), the performance of AI/ML-based CCO model can be derived. Therefore, we have following proposal:
Proposal 4: The feedback of AI/ML-based CCO should include coverage and capacity status of NG-RAN nodes as well as UE performance (e.g. access success rate, access average delay, cell edge call drop rate).
[bookmark: _Hlk166164098][bookmark: _Hlk166079404]Next, we will analysis the remaining issues and provide proposals. According to the agreements on solution for split architecture from last meeting, gNB-CU predicts the CCO issues and gNB-DU generates the future coverage status. Then whether the AI/ML Model Inference is located in gNB-DU depends on the technology used to generate the future coverage status. If gNB-DU generates the future coverage status based on AI/ML, it is necessary to consider the AI/ML model inference located in gNB-DU. If the future coverage status is generated based on legacy solution, the AI/ML Model Inference needs not to be located in gNB-DU. As our understanding, it is beneficial to generate future coverage status based on AI/ML Model. AI/ML Model is trained with rich information. Compared with legacy solution, AI/ML-based solution can produce more accurate result. Namely, the coverage status generated based on AI/ML-based solution is more accurate. Therefore, we have following proposal:
Proposal 5: The AI/ML Model Inference located in gNB-DU should be considered for supporting AI/ML based CCO.
According to TS 38.300 [1], the NG-RAN node may adjust CCO configurations when it receives a notification of CCO configurations adjustment from neighbor NG-RAN nodes. It means that the CCO configurations at the receiving NG-RAN node may be affected by the CCO issues and CCO configurations of neighbor NG-RAN nodes. The predicted CCO issues, future coverage status and related timing information from neighbor NG-RAN nodes may be useful for the NG-RAN node adjusting CCO configurations in advance to avoid CCO issues. Therefore, transmitting the predicted CCO issues, future coverage status and related timing information over Xn should be considered. 
[bookmark: _Hlk163314589]For split architecture, according to the agreements from last meeting, gNB-CU predicts the CCO issues and gNB-DU generates the future coverage status. Some necessary information (e.g., training data, predicted CCO issues, future coverage status) may need to be delivered between gNB-CU and gNB-DU. For example, if the AI/ML Model Training is in gNB-CU and the training data is collected by gNB-DU, the training data may be delivered from gNB-DU to gNB-CU. If the gNB-CU predict CCO issues, the predicted CCO issues may be delivered from gNB-CU to gNB-DU. If the gNB-DU generate future coverage status, the generated future coverage status may be delivered from gNB-DU to gNB-CU. 
Based on the analysis above, we have following proposals:
[bookmark: _Hlk162366107]Proposal 6: The predicted CCO issues, future coverage status and related timing information should be transmitted over Xn and F1 interface. 
3. Conclusion
We have following observations and proposals:
[bookmark: _Ref78919169]Proposal 1: The input of AI/ML-based CCO should include the UE location information, UE mobility/trajectory information as well as CCO issues and CCO coverage status of NG-RAN node.
Proposal 2: The output of AI/ML-based CCO should include predicted CCO issues, root cause of CCO issues and timing information of CCO issues. 
Proposal 3: The output of AI/ML-based CCO should include future coverage status and related timing information for the predicted CCO issues.
Proposal 4: The feedback of AI/ML-based CCO should include coverage and capacity status of NG-RAN nodes as well as UE performance (e.g. access success rate, access average delay, cell edge call drop rate).
Proposal 5: The AI/ML Model Inference located in gNB-DU should be considered for supporting AI/ML based CCO.
Proposal 6: The predicted CCO issues, future coverage status and related timing information should be transmitted over Xn and F1 interface. 
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