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Background
In RAN3#123-bis meeting, AI/ML based CCO was quite controversial. For CCO issue prediction there is a common understanding that it can be predicted in the gNB-CU. For CCO Configuration prediction, there is a conflict if the configuration can be predicted via AI/ML or can it be done via legacy means. 
	RAN3#123-bis

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.
FFS on whether the predicted CCO issue and the future coverage status can be derived without AI/ML for both split-architecture and non-split architecture.




In this paper we discuss our views on the CCO configuration prediction and CCO configuration feedback.
Discussion
Predicted CCO Configuration
In the legacy CCO procedure, gNB-DU chooses the CCO configuration to mitigate the reported CCO issue. gNB-DU infact applies the chosen CCO configuration and informs the gNB-CU that CCO configuration is applied. Hence gNB-DU has complete autonomy to choose a CCO configuration and apply it without any intervention from gNB-CU. 
[bookmark: _Toc166178409][bookmark: _Toc166178476][bookmark: _Toc166192086][bookmark: _Toc166231365]Legacy procedure involves gNB-DU applying a new CCO configuration for a CCO issue and informing the gNB-CU that new CCO configuration is applied. The new CCO configuration is then exchanged with neighbours by the gNB-CU.
This implies that gNB-DU has autonomy to choose the best possible CCO configuration to resolve a CCO issue. gNB-DU can choose the best possible CCO configuration for a CCO issue based on legacy mechanisms or using AI/ML learning from the past data. 
[bookmark: _Toc166165525][bookmark: _Toc166178410][bookmark: _Toc166178477][bookmark: _Toc166192087][bookmark: _Toc166231366]Based on the past learnings from different CCO issues and applied CCO configurations, gNB-DU may derive a CCO configuration which could be best suited to solve the CCO issue. Hence deriving a CCO configuration could be based on machine learning techniques based on past data or via legacy mechanisms.
[bookmark: _Toc166178415][bookmark: _Toc166178483][bookmark: _Toc166192091][bookmark: _Toc166231368]RAN3 to agree that AI/ML techniques can be used to derive CCO configuration in gNB-DU for a predicted CCO issue whereas legacy mechanisms are not precluded.

There could be different scenarios like energy savings, interference etc due to which the CCO configuration is changed. When the CCO configuration is changed in a particular gNB, it impacts the other gNBs in the neighbourhood as well. For example, when one gNB shrinks its coverage due to NES, then the neighbouring gNB needs to expand its coverage to avoid a coverage gap. 
Sample Call flow is shown below – 
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[bookmark: _Toc166178411][bookmark: _Toc166178478][bookmark: _Toc166192088][bookmark: _Toc166231367]There could be energy savings, interference or other scenarios due to which coverage is modified in a gNB and it impacts the coverage state of the neighbouring gNBs, One example could be a gNB shrinks its coverage for NES and neighbouring gNB needs to expand its coverage to avoid coverage gap.
[bookmark: _Toc166192092][bookmark: _Toc166178416][bookmark: _Toc166178484][bookmark: _Toc166231369]A gNB can propose a predicted coverage configuration for cells served by its neighboring gNBs. The neighboring gNB can either accept/reject this proposal and provide its own predicted coverage configuration upon request.

Predicted CCO Configuration Feedback

Once the predicted coverage pattern is applied, the neighboring gNBs can send feedback on Cell performance like throughput, packet loss, packet delay, RLF reports etc to the source gNB to inform the effects of applying predicted coverage pattern. The Feedback can be transferred from gNB-CU to gNB-DU to correct the CCO configuration.
[bookmark: _Toc166178417][bookmark: _Toc166178485][bookmark: _Toc166192093][bookmark: _Toc166231370]The following parameters can be considered for feedback for the predicted CCO configuration and can be exchanged between neighbours over Xn and from gNB-CU to gNB-DU over F1.
· [bookmark: _Toc166178418][bookmark: _Toc166178486][bookmark: _Toc166192094][bookmark: _Hlk166178326][bookmark: _Toc166231371]Cell throughput (DL/UL)
· [bookmark: _Toc166178419][bookmark: _Toc166178487][bookmark: _Toc166192095][bookmark: _Toc166231372]Cell level Packet loss
· [bookmark: _Toc166178420][bookmark: _Toc166178488][bookmark: _Toc166192096][bookmark: _Toc166231373]Cell level Packet delay
· [bookmark: _Toc166178421][bookmark: _Toc166178489][bookmark: _Toc166192097][bookmark: _Toc166231374]SON reports (RLF, CEF)


Summary 

Based on the discussion above, we have following observations: 
Observation 1.	Legacy procedure involves gNB-DU applying a new CCO configuration for a CCO issue and informing the gNB-CU that new CCO configuration is applied. The new CCO configuration is then exchanged with neighbours by the gNB-CU.
Observation 2.	Based on the past learnings from different CCO issues and applied CCO configurations, gNB-DU may derive a CCO configuration which could be best suited to solve the CCO issue. Hence deriving a CCO configuration could be based on machine learning techniques based on past data or via legacy mechanisms.
Observation 3.	There could be energy savings, interference or other scenarios due to which coverage is modified in a gNB and it impacts the coverage state of the neighbouring gNBs, One example could be a gNB shrinks its coverage for NES and neighbouring gNB needs to exand its coverage to avoid coverage gap.

Based on these observations and discussion above, we have the following proposals:
Proposal 1:	RAN3 to agree that AI/ML techniques can be used to derive CCO configuration in gNB-DU for a predicted CCO issue whereas legacy mechanisms are not precluded.
Proposal 2:	A gNB can propose a predicted coverage configuration for cells served by its neighboring gNBs. The neighboring gNB can either accept/reject this proposal and provide its own predicted coverage configuration upon request.
Proposal 3:	The following parameters can be considered for feedback for the predicted CCO configuration and can be exchanged between neighbours over Xn and from gNB-CU to gNB-DU over F1.
	Cell throughput (DL/UL)
	Cell level Packet loss
	Cell level Packet delay
	SON reports (RLF, CEF)
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