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1	Introduction
The rapporteur has identified the following open points for CCO needing to be closed before the end of the work item:
[bookmark: OLE_LINK4] Issue 1 (Critical): Is there a need to signal neighbour Cell/Beam Coverage State values from the gNB-CU to the gNB-DU?
1. If the answer is “no”, how should the gNB-DU deduce the Cell/Beam Coverage State of neighbour cells/beams and therefore adapt its cell/beam coverage to it?
Issue 2 (Critical): Stage 2 description for CCO
In this paper we provide further discussion on issue 1, as well as a TP for BL CR to TS 38.300.
2	Discussion
Is there a need to signal neighbour Cell/Beam Coverage State values from the gNB-CU to the gNB-DU?
In LTE, a cell coverage state value signalled between eNBs over X2. It was introduced in order to inform neighbour nodes about cell split/merge (dynamic coverage configuration changes) triggered by capacity optimization. Such dynamic coverage configuration changes impact mobility settings due to the modified adjacency relations, and the LTE signalling enabled neighbour nodes to switch between MRO states.  On the other side, the signalled dynamic coverage configuration changes signalled per cell were not intended to indicate any change of the total coverage area of the eNB.
In the present work item for NR, both use cases of capacity optimization and coverage optimization are agreed. Each of these use cases has a detection phase for analysis and a mitigation phase for corrective action. And the corrective action for both use cases may lead to cell coverage changes. 
A first element in the reply to the question in issue 1 is that the gNB-DU is not in charge of inter-cell mobility (and hence not in charge of MRO) and therefore doesn't need neighbour coverage state information for this purpose. 
A second element of the reply to this question is whether the gNB-DU could use the neighbour coverage state information for the purpose of adapting coverage of own served cells. However, in legacy specification the gNB-DU does not have cell adjacency information (there is no ANR in the gNB-DU). A side effect of the transfer of neighbour cell/beam coverage state values is that the gNB-DU would learn about cells that are neighbours to own served cells. But the learning would be incomplete because the gNB-DU would only receive information about neighbour cells where coverage has changed. 
We therefore conclude that transfer of neighbour cell/beam coverage state over F1 doesn't serve any purpose and is therefore not needed.
Proposal 1: The gNB-DU can't use neighbour cell/beam coverage state information, so transfer of this information is not useful.

1. If the answer is “no”, how should the gNB-DU deduce the Cell/Beam Coverage State of neighbour cells/beams and therefore adapt its cell/beam coverage to it?

One possible reply to this question is to align NR CCO functionality with LTE CCO functionality, i.e. that the controlling entity (the gNB-DU in this example) always ensures that its overall coverage area remains unchanged. We don't see any practical possibility to configure e.g. suitable coverage combinations in the gNB-DU because this also would require involve configured neighbour relation information in this entity. In a solution where each gNB-DU keeps its overall coverage unchanged, there is no need for the gNB-DU to adapt cell/beam coverage to dynamic changes in cells/beams controlled by other gNB-DUs.
Another possible reply is that the gNB-CU coordinates dynamic coverage changes in the gNB-DUs under its control, in line with our earlier proposals. This may be done based on adjacency information already available in the gNB-CU and OAM coverage information. Such solution could also support dynamic change of gNB coverage. From a signalling point of view, this can be achieved by addition of Cell Coverage State in the F1AP Affected Cells and Beams IE as follows:
9.3.1.x2	Affected Cells and Beams
This IE includes a list of cells and/or SS/PBCH block indexes affected by the detected CCO issue.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Affected Cell List
	
	1 .. < maxCellingNBDU>
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	

	> Cell Coverage State
	O
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.

	
	

	> Affected SSB List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	>> SSB Index
	M
	
	INTEGER (0..63)
	
	
	




Proposal 2: Enable dynamic change of gNB-DU coverage by signalling of Cell Coverage State in the F1AP Affected Cells and Beams IE.

Issue 2 (Critical): Stage 2 description for CCO
For stage 2 the overall CCO solution for non-split architecture should be described in TS 38.300. We provide a TP in annex of this paper.
Stage 2 description for split architecture should be included in TS 38.401, and we provide a TP in [1].

Conclusion
Proposal 1: The gNB-DU can't use neighbour cell/beam coverage state information, so transfer of this information is not useful.
Proposal 2: Enable dynamic change of gNB-DU coverage by signalling of Cell Coverage State in the F1AP Affected Cells and Beams IE.
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Annex - TP for SON BL CR for TS 38.300
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/////////////////////////////////////// Change Start ///////////////////////////////////////////////
15.5.X	Support for CCO
15.5.X.1	General
The objective of NR Capacity and Coverage Optimization (CCO) function is to detect and mitigate: 
· Coverage issues;
· Capacity issues.
Coverage issues are due to sub-optimal coverage planning, resulting in an insufficient coverage of reference signals or excessive inter-cell interference. In the case of coverage issue, UEs are exposed to failures or degraded performance, e.g., when a coverage hole results in RLF (very low SNR), interference-caused coverage hole (very low SINR) leads to a failure, or an UL/DL disparity is encountered. Coverage issue is expressed by a permanent and localized problem pattern independent from the traffic situation resulting in RLF. Localized areas with very low SNR or SINR without failure independent from traffic can be also counted as coverage issues. Mobility Robustness Optimization (MRO) handles failures due to wrong mobility settings within a network with good cell coverage planning. Coverage for initial access and mobility may be measured on SSB reference signals, while in RRC Connected mode CSI-RS beams may additionally be measured. Therefore, coverage optimization requires configuration information about the affected beam layout (SSB, CSI-RS). Coverage issues may be detected by RLF reports received from the UE upon RRC reestablishment or reconnection and by radio measurements available at the RRC layer. 
Capacity issues are due to sub-optimal beam layout with respect to the traffic distribution. Capacity issues are temporary and can locally vary depending on the user distribution. For instance, capacity issues may be due to a concentration of UEs served at the border between cells/beams which are utilizing the same resources. In NR, CSI-RS beams are typically used for data channels and thus independent from coverage optimization, which is normally based on SSB beams. The issue may be detected e.g. by low CQI reported from affected UEs combined with cell overload resulting from the high resource demand that is needed to compensate interference with a robust modulation and coding scheme (MCS). 
In order to solve coverage and capacity issues, each gNB may be configured with alternative coverage configurations and a gNB may autonomously select and switch between these configurations, e.g. using the Active Antenna Systems functions.
A gNB may notify its neighbour gNBs about the coverage reconfiguration using the NG-RAN NODE CONFIGURATION UPDATE message with the list of cells with modified coverage included. The list contains the NRCGI of each modified cell and its coverage state indicator. The indicator may be used at the receiving gNB to adjust the functions of the Mobility Robustness Optimisation, e.g. by using the indicator to retrieve a previously stored Mobility Robustness Optimisation state. If the list includes indication about planned reconfiguration and possibly a list of replacing cells, the receiving gNB may use this to avoid connection or re-establishment failures during the reconfiguration. Also, if the sending gNB adds cells in inactive state, the receiving gNB may use this information to avoid connection or re-establishment failures.
The receiving node may also use the notification to reduce the impact on mobility. For example, the receiving gNB should avoid triggering handovers towards cell(s) that are indicated to be inactive.

/////////////////////////////////////// End of Changes ///////////////////////////////////////////////
<<< end of changes >>>

