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1 Introduction

In this paper, we discuss the AI/ML SID objective for Coverage and Capacity Optimization (CCO) use case.
	RP-240323 AI/ML for NG-RAN SI

Study new AI/ML based use cases: CCO with existing NG-RAN interfaces and architecture (including non-split architecture and split architecture).


2 Discussion

2.1 Current CCO Procedure
Based on the KPIs like Cell/UE throughput, Packet delay, Packet loss and the SON reports, gNB can detect a CCO issue. When the CCO issue is detected, gNB-CU informs gNB-DU on the CCO issue. To resolve the CCO issue, gNB-DU can select new Coverage configuration (e.g., change its coverage pattern based on antenna steering) and notifies gNB-CU about the new coverage configuration. 

gNB-CU may also inform its neighbor gNB-CUs on the new CCO configuration, so that the neighbors can adjust its own coverage configuration and also make the right mobility decisions.

Observation 1: In the existing procedures for CCO, gNB-CU detects the CCO issue and gNB-DU resolves the CCO issue by applying new coverage configuration.

2.2 Predicted CCO Issues
If the gNB-CU is able to detect CCO issue proactively based on the monitored KPIs and SON Reports, then gNB-CU can request the gNB-DU for a proactive CCO resolution which will assist the network to avoid a CCO issue. The predicted CCO issue can contain the issues detected due to Network Energy Savings (NES) or coverage or cell edge capacity.  
Based on the predicted CCO issue received from gNB-CU, gNB-DU can choose an appropriate CCO configuration and apply the new CCO configuration. gNB-DU can notify the gNB-CU that new CCO configuration is applied to resolve the predicted CCO issue. gNB-CU can inform the neighbors via Xn on the new CCO configuration.

Proposal 1: Based on the monitored KPIs (e.g. throughput, packet loss, packet delay) and SON reports (e.g RLF reports), gNB-CU can predict the CCO issue and the predicted time of its occurrence and send the information to gNB-DU for proactive action. 
Proposal 2: The Predicted CCO issue contains CCO issue detected due to coverage, Cell edge capacity and Network Energy Savings

Sample Call flow is shown below – 


[image: image1]
2.3 Predicted CCO Resolutions

Based on the Predicted CCO issues from gNB-CU, gNB-DU can predict CCO resolution as Predicted Coverage pattern change and the predicted time when the coverage pattern change will be applied. gNB-CU can exchange the predicted coverage pattern change and the time when the coverage state change will be applied to its neighbors. The neighboring gNBs can use the predicted coverage pattern change info to adjust its own cell(s) coverage pattern. 
Proposal 3: gNB-DU can send predicted coverage pattern (predicted CCO resolution) and the predicted time when the new coverage pattern will be applied to gNB-CU and gNB-CU can exchange the predicted coverage pattern with its neighbors which can help in proactive resolution of CCO issues.

Source gNB which sends the predicted CCO coverage modifications to its neighbors can also request the neighboring gNBs to send its own predicted CCO coverage modification due to the new coverage modification in the source. 
Proposal 4: The source gNB which detects predicted CCO issue and exchanges predicted coverage modification with neighbors, can request the neighboring gNBs to send its own predicted coverage modification due to the predicted coverage modification at the source gNB.

Sample Call flow is shown below – 
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2.4 Feedback from neighbor gNBs
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.

Proposal 5: Neighboring gNBs can send feedback on Cell performance (throughput, packet loss, packet delay, RLF Reports etc) after applying the predicted coverage state to the source gNB.
3 Summary
Based on the above discussion the following Observations and Proposal are made 
Observation 1: In the existing procedures for CCO, gNB-CU detects the CCO issue and gNB-DU resolves the CCO issue by applying new coverage configuration.

Proposal 1: Based on the monitored KPIs (e.g. throughput, packet loss, packet delay) and SON reports (e.g RLF reports), gNB-CU can predict the CCO issue and the predicted time of its occurrence and send the information to gNB-DU for proactive action. 
Proposal 2: The Predicted CCO issue contains CCO issue detected due to coverage, Cell edge capacity and Network Energy Savings

Proposal 3: gNB-DU can send predicted coverage pattern (predicted CCO resolution) and the predicted time when the new coverage pattern will be applied to gNB-CU and gNB-CU can exchange the predicted coverage pattern with its neighbors which can help in proactive resolution of CCO issues.

Proposal 4: The source gNB which detects predicted CCO issue and exchanges predicted coverage modification with neighbors, can request the neighboring gNBs to send its own predicted coverage modification due to the predicted coverage modification at the source gNB.

Proposal 5: Neighboring gNBs can send feedback on Cell performance (throughput, packet loss, packet delay, RLF Reports etc) after applying the predicted coverage state to the source gNB.
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