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1. Introduction 
The support for Coverage and Capacity Optimization for NR SON/MDT has been discussed in the past meetings with some agreements and many open issues:
E-UTRAN CCO function should be considered as baseline for NG-RAN CCO solution for dynamic coverage changes with an index-based solution for coverage switching among deployment options
In NG-RAN scenario, a NG-RAN node may send to a neighbor NG-RAN node a coverage modification list which includes deployment related information concerning the serving cells
Exchange at least NG-RAN CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification
DU signals to CU coverage related configuration information. Whether to include SSB beam information (on top of cell info) is FFS.
CSI-RS based beam coverage tuning is an optimization and is not covered as part of NR CCO for Rel-17
WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM
A RAN node receiving an indication of a CCO configuration change from a neighbour/connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its neighbour/connected RAN nodes. 
gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
So far, the identified CCO use cases include the cell edge capacity, coverage, FFS on other use cases.

FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU
FFS whether to define an optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 
FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.
Whether to include extra measurements (e.g., UL SINR, UL Interference Levels, UL Signal level), that could reveal not only UL but also DL coverage issues

In this paper, we discuss the open issues and provide proposals for the same.
2. Discussion
2.1 [bookmark: _Hlk78965086]Coverage configurations from OAM
WA: The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM
Proposal 1: RAN3 to down select from the following options on the coverage configurations provided from OAM
· Option 1: OAM can provide a set of alternative coverage configurations (similar to LTE) to DU
· Option 2: OAM can provide a range for each coverage configuration parameter within which DU can modify its coverage state but no alternative coverage configurations
· Option 3: A combination of Option 1 and Option 2 
FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.
In addition to providing coverage configurations (alternative or a parameter range) as in Proposal 1, there was a discussion last meeting on whether OAM can provide some assistance to DU by providing a list of suitable coverage configuration i.e., possible actions a cell A can take if a neighbor cell B adopts a given CCO configuration.
Proposal 2: OAM can provide some assistance to DU by providing suitable coverage configuration combinations to avoid potential conflicting coverage modifications by neighbouring DUs. 
2.2 CCO over F1
WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation
gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
So far, the identified CCO use cases include the cell edge capacity, coverage, FFS on other use cases.
FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

	Who decides that a coverage modification is needed: CU or DU?
CU being the more central node (having knowledge of the coverage of neighbouring CUs and associated DUs) should be responsible for detecting CCO issue. Also, the CU has the knowledge of L3 measurements (which DU doesn’t have) in addition to the SON reports (e.g., RACH reports, RLF Reports) which allows CU to be in a better position to spot coverage issues
	Observation 1: CU decides that a coverage modification is needed


	What does CU indicate to DU upon the detecting the need to do coverage modification?
CU could indicate to DU the type of issue (coverage or capacity) and the cells involved with the issue, so that DU can proceed with coverage modification.
	Observation 2:  CU could indicate to DU the type of issue (coverage or cell edge capacity) and the cells involved with the issue so that DU can initiate coverage modification


	Who decides how to modify the coverage: CU or DU?
Option 1 (CU): CU provide proposed coverage change(s) to the DU
For Option 1, the question is whether CU knows what coverage corresponds to each coverage state configured at the DU and how CU knows whether the DU can adopt certain states at a given point in time.  OAM signals cell/beam related information to DU and CU therefore does not have knowledge of the coverage configuration information
Option 2 (DU): gNB-DU autonomously decides on how to modify coverage
Option 2 is preferred as the DU is aware of the alternative coverage states.
	Proposal 3: CU might not have the information of cell/beam coverage state configured by OAM to DU and hence CU should not provide proposed coverage change(s) to the DU for CCO purposes
Proposal 4:  DU autonomously decides on how to modify coverage i.e., autonomously selects an alternative cell or beam coverage state upon CCO issue indication from CU



	Does DU indicate the modified coverage state to the CU?
As DU autonomously picks up a new coverage state upon CCO issue indication from CU, DU should inform CU about the coverage state it picked. CU can indicate CCO issue again if it still sees the CCO issue persisting.

	Proposal 5: DU informs CU with the modified coverage state information it picked in response to CCO issue indication from CU


	Conflict detection and coverage coordination
Conflict detection for CCO if needed can be done by CU. For this, CU should indicate the modified coverage configuration to other DU(s) over F1 interface and to other CU(s) over Xn interface.

	Proposal 6:  CU can indicate the modified coverage configuration to other DU(s) over F1 interface and to other CU(s) over Xn interface.




Here is the summary of the CCO procedure:
· CU decides that a coverage modification is needed
· CU indicate what the problem is and the list of cells undergoing the problem to gNB-DU
· DU autonomously decides on how to modify coverage 
· DU provide the coverage change(s) to the CU
· CU can indicate coverage change(s) to other DUs over F1 and other gNB-CU(s) over Xn

2.3 Beam coverage states
FFS whether to define an optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 
NG-RAN can use beamforming for sub-sector structures and therefore CCO SON function in NG-RAN should be able to configure alternative coverage configurations at a beam or sector level in addition to cell level granularity supported for E-UTRAN CCO. 
Proposal 7: Coverage configurations provided by OAM for NG-RAN CCO should be configurable at a cell level as well as a beam level. 
Cell level coverage information is already agreed to be exchanged in previous meetings as captured below:
Exchange at least NG-RAN CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification
[bookmark: _Hlk71078830]In light of Proposal 7, it is proposed to also exchange a beam coverage state along with the SSB beam ID in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification
Proposal 8:  In addition to cell coverage state index, optionally exchange a beam coverage state index along with the corresponding SSB beam ID in NG-RAN NODE CONFIGURATION UPDATE message over Xn for beam level coverage modification
The overall NG-RAN NODE CONFIGURATION UPDATE should therefore look like this:
· Cell coverage state information
· NG-RAN CGI
· Cell coverage state index
· horizontalHBW
· verticalHBW
· maximumTransmissionPowerRange
· referenceSignalPowerRange
· configuredMaxTxPower
· configuredMaxTxEIRP
· Beam coverage state information (OPTIONAL)
· SSB ID
· Beam coverage state index
· Antenna parameters for beamforming
· coverageShape
· digitalTilt
· digitalazimuth 
· Beam parameters
· beamIndex
· beamType
· beamAzimuth
· beamTilt
· beamHorizWidth
· beamVertWidth
3. Conclusion
Proposal 1: RAN3 to down select from the following options on the coverage configurations provided from OAM
· Option 1: OAM can provide a set of alternative coverage configurations (similar to LTE) to DU
· Option 2: OAM can provide a range for each coverage configuration parameter within which DU can modify its coverage state
· Option 3: A combination of Option 1 and Option 2 
Proposal 2: OAM can provide some assistance to DU by providing suitable coverage configuration combinations to avoid potential conflicting coverage modifications by neighbouring DUs. 
Observation 1: CU decides that a coverage modification is needed
Observation 2:  CU could indicate to DU the type of issue (coverage or cell edge capacity) and the cells involved with the issue so that DU can initiate coverage modification
Proposal 3: CU might not have the information of cell/beam coverage state configured by OAM to DU and hence CU should not provide proposed coverage change(s) to the DU for CCO purposes
Proposal 4:  DU autonomously decides on how to modify coverage i.e., autonomously selects an alternative cell or beam coverage state upon CCO issue indication from CU
Proposal 5: DU informs CU with the modified coverage state information it picked in response to CCO issue indication from CU
Proposal 6:  CU can indicate the modified coverage configuration to other DU(s) over F1 interface and to other CU(s) over Xn interface.
Proposal 7: Coverage configurations provided by OAM for NG-RAN CCO should be configurable at a cell level as well as a beam level. 
Proposal 8:  In addition to cell coverage state index, optionally exchange a beam coverage state index along with the corresponding SSB beam ID in NG-RAN NODE CONFIGURATION UPDATE message over Xn for beam level coverage modification
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