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1	Introduction
Only limited progress on CCO was made at RAN3#113-e, and issues identified e.g. at RAN3#112-e are not yet resolved and no normative text could therefore be agreed. In this paper we propose to progress step by step, both by further working on the issues not yet resolved and by identifying potentially agreeable parts of the functional description (stage 2).
2	Discussion
In general terms the functional description should include:
· short definition of the objective of the CCO function
· definition of coverage issue and detection methods
· definition of capacity issue and detection methods
· overview of signalling mechanisms for detection and corrective actions
A first step would be to define the term coverage issue, which in our view could contain the following elements:
· due to insufficient coverage of reference signals or excessive inter-cell interference
· coverage hole (very low SNR) resulting in RLF or degraded performance 
· interference-caused coverage hole (very low SINR) resulting in RLF or degraded performance
· UL/DL disparity resulting in RLF
Similarly we propose the following elements for definition of capacity issue:
· due to sub-optimal beam layout with respect to the traffic distribution
· temporary and can locally vary depending on the user distribution
· e.g. detected by low CQI reported from affected UEs
· cell overload resulting from the high resource demand that is needed to compensate interference with a robust modulation and coding scheme
These elements are included in TP in annex of this paper.
Proposal 1: Discuss definitions of coverage and capacity issue, as per TP provided in annex.
For non-split architecture corrective actions local to the NG-RAN node are in many cases sufficient. The actions can be performed but need to respect coverage configuration parameters limitations provided by the OAM as per working assumption from previous meeting. However we here need further progress on the issues identified at RAN#112-e:
Issue 1: In LTE, it OAM defines a set of alternative coverage configurations to be used for cells served by a node. Does this apply also for NR?
Issue2: If one node modifies the coverage of one or more cells, a neighbor node may also adjust the coverage of one or more cells. Is there any limitations e.g. that the node shall not reduce the aggregated coverage of his served cells? If not, is there any additional configuration from OAM needed to support this or are the involved nodes completely free to adjust (keeping in mind any limitations from Issue 1 above)?
Issue 3: For F1, the CU is providing assistance information to the DU and the DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation), but is the CU to be involved by e.g, proposing/deciding coverage configurations to the gNB DU? 
We refer to our discussion submitted to previous meeting [1]. For issue 2 we believe that reduction of coverage of a node will always come with the limitation that another node has to extend its coverage accordingly in order to avoid any coverage hole, so such requirement holds both for LTE and NR. Changing the number, size, tilts and azimuth of SSB beams will unavoidably change cell coverage. Following the scenario from issue#1 where SSB beams and CSI-RS beams are tightly coupled or even congruent, the coverage elasticity approach can be used for  capacity optimization, which  should not be limited by borders to cells served by other nodes (en-gNB, gNB, gNB-DU). This means that OAM in case of coverage modification of an NR cell or node controlling NR cells (in particular en-gNB, gNB) will have to configure the allowed combinations involving also the neighbour cells/nodes,. 

For a split architecture, when it comes to inter-DU capacity optimization by means of coverage elasticity, gNB-CU can take the role to steer the concerted beam deployment changes and may therefore not require the same degree of OAM involvement. As per earlier agreement, the initial coverage information is intended available in the gNB-CU:
DU signals to CU coverage related configuration information. Whether to include SSB beam information (on top of cell info) is FFS.
It appears therefore natural that the SON CCO features allows the gNB-CU to take the responsibility as coordinating node, as far as the overall OAM-defined geographical area covered by the gNB-CU is not modified. For NR scenarios, where SSB beams and CSI-RS are tightly coupled, the coverage elasticity requirement of coordinated coverage adjustments in neighbour cells and neighbour nodes holds like for LTE.

For corrective actions and OAM requirements, we believe the following should be the basis for NR CCO:

· For NR, a central entity (e.g. in OAM domain) is in charge of of concerted coverage combinations among neighbour gNBs and en-gNBs.

· The gNB-CU takes the responsibility as coordinating node for inter-gNB-DU coverage modifications for the purpose of capacity optimization, within the limit of the overall OAM-defined geographical area covered by the gNB-CU.
Xn signalling is used to coordinate coverage corrections that may impact neighbouring cells controlled by other NG-RAN node.
Proposal 2: RAN3 is kindly requested to further discuss issues 1-3 aiming at definition of corrective actions and OAM requirements taking the above analysis into account.
Conclusion
Proposal 1: Discuss definitions of coverage and capacity issue, as per TP provided in annex.
Proposal 2: RAN3 is kindly requested to further discuss issues 1-3 aiming at definition of corrective actions and OAM requirements taking the above analysis into account.
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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),. 
Editor's note: Corrective actions and OAM requirements are FFS
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