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Introduction
In the previous meetings, Coverage and Capacity Optimization (CCO) in NR has been discussed, and some agreements were reached.
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: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)
In addition to the agreements above, some issues need to be discussed further.
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? 
To be continued...
In this  contribution, we will further discuss the remaining open issues.
Discussion
Coverage configuration defined by OAM
From the SOD of CCO in last meeting [1], in LTE, it OAM defines a set of alternative coverage configurations to be used for cells served by a node. After checking the SA5 specification in LTE, the corresponding CCO configuration parameter defined  in TS 32.762 is shown as below.
-----------------------------------------------------------------TS 32.762----------------------------------------------------------------
[bookmark: _Toc350957594]6.3.26	CCOInformation
[bookmark: _Toc350957595]6.3.26.1	Definition
This IOC represents information relevant in case of a Capacity and Coverage Optimization taking place. 
[bookmark: _Toc350957596]6.3.26.2	Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	cCOStatus
	M
	M
	CM


[bookmark: _Toc350957597]6.3.26.3	Attribute constraints 
	Name
	Definition

	cCOStatus CM Write Qualifier
	NM centralized CCO is supported.


[bookmark: _Toc350957598]6.3.26.4	Notifications 
The common notifications defined in subclause 6.6.2 are valid for this IOC, with the addition that notifyAttributeValueChange shall be supported (Support Qualifier M).

	cCOStatus
	This attribute holds the information about the capacity and coverage optimization (CCO) function activities for the cell which name contains the CCOInformation IOC instance.

The initial state is cCOPassive . When a cell is in cCOPassive state, it may monitor the cell performance to prepare for CCO action. 

When CCO starts to update the parameters of this cell or on a relevant cell for a CCO transaction, the state is changed to cCOActive.

When CCO finishes updating the parameters of all cells for one CCO transaction, the state is changed to cCOPassive.

	Enumerated
{
  cCOPassive,
  cCOActive
}



-----------------------------------------------------------------TS 32.762----------------------------------------------------------------
The CCO configuration parameter defined in SA5, CCO Status, can indicate two states of CCO function activities. However, there seems to be no similar CCO configuration parameter defined in current NR specification from the prospective of SA5. If RAN3 would to confirm whether the similar CCO configurations defined by OAM in LTE could also be applied in NR, a LS from RAN3 to SA5 is needed.
Proposal 1: A LS from RAN3 to SA5 is needed to confirm whether the CCO configurations defined by OAM in LTE could also be applied in NR. And the draft LS is given in [2].
CCO configuration info over Xn
[bookmark: _GoBack]For the CCO issue over Xn, as the beam is the new characteristic in NR, the beam level coverage configuration for CCO should be regarded as a new granularity. In addition to the cell level coverage modification, the beam level coverage modification should be considered. As discussed before, the beam shaping/merge/split could help to solve the issue of CCO issue, e.g. the coverage hole between the gNBs. Therefore, the per cell state CCO information should be separated with the per SSB state CCO information over Xn.
The beam level CCO information should be exchanged between the gNBs, such as the SSB Index, Beam Coverage Status, Beam Deployment Status Indicator and Beam Replacing Info. To be more specific, as a set of beams could be modified together in the real deployment, the SSB Index could refer to a single beam or a set of beams. Similar to the Cell Coverage Status, the detailed value of Beam Coverage Status should be FFS. Alternatively, the Azimuth Angle, Tilt Angle, Horizontal Beam Width and Vertical Beam Width could be introduced as the detailed expression of the beam configuration instead of the Beam Coverage Status. 
Proposal 2: The beam level CCO information could be separated with the cell level CCO information over Xn.
CCO configuration info over F1
As the gNB-CU is the centralized control entity of the gNB and receives the measurement report from the UEs, the gNB-CU is able to detect whether the CCO issue exists and decide whether a coverage modification is needed in the gNB.
Considering the information the gNB-CU should provide to the gNB-DU after detecting the CCO issue, the problem could be classified into capacity issue or coverage issue. And the affected cell/beam list should be also involved. And the details of coverage modification proposed by gNB-CU, including the Coverage Modification List, should be considered. As the gNB-DU has enough capability to obtain the information of the layer 1 and layer 2 and schedule the resources of serving cells or beams, the gNB-DU is able to make autonomous decisions on the coverage modification, even without the proposed coverage modification information from the gNB-CU. After the autonomous decisions by itself, the gNB-DU should provide the coverage modification information back to the gNB-CU.
[bookmark: OLE_LINK2]Proposal 3: After detecting the CCO issue, the gNB-CU only needs to indicate the type of CCO issue to the gNB-DU with the affected cell or beam list.
Similar as Xn, both the cell level and beam level CCO information should be exchanged over F1, as the cell coverage modification information and beam coverage modification information are configured by gNB-DU. The cell level and beam level CCO information should be transmitted for gNB-DU to gNB-CU. And the detailed CCO information over F1 should be aligned with the information over Xn.
[bookmark: OLE_LINK5]Proposal 4: Both the cell level and beam level CCO information should be transmitted from gNB-DU to gNB-CU.
Conclusion
Proposal 1: A LS from RAN3 to SA5 is needed to confirm whether the CCO configurations defined by OAM in LTE could also be applied in NR. And the draft LS is given in [2].
Proposal 2: The beam level CCO information could be separated with the cell level CCO information over Xn.
Proposal 3: After detecting the CCO issue, the gNB-CU only needs to indicate the type of CCO issue to the gNB-DU with the affected cell or beam list.
Proposal 4: Both the cell level and beam level CCO information should be transmitted from gNB-DU to gNB-CU.
The corresponding TPs are given in [3], [4] and [5] respectively.
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