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1	Introduction
An NR CCO solution is based on the capability to adapt cell coverage and/or beam coverage to achieve better system performance. Solutions can be made of two components (see [1], 5.1.2):
· Detection of coverage and capacity issue
· Actions to resolve the issue
This paper discusses the component of the NR CCO solution related to the actions triggered to resolve the issue.

2	Discussion
The actions triggered to resolve a coverage and/or a capacity issue can be classified as intra-RAN node and inter-RAN node.
2.1. Intra-RAN node actions
This part relates to standardization impacts for a disaggregated gNB. Once the CCO function has a good understanding of the coverage and capacity status of the cells/beams at its hosting RAN node, the gNB-CU-CP should provide relevant information to the gNB-DU, leaving to the gNB-DU freedom to address such problem in the best way its implementation allows. Some examples are provided below:
· If the CCO analysis reveals that there is a coverage hole at the edge of cell or SSB beam X, gNB-CU-CP should signal such problem to the gNB-DU and allow the gNB-DU to modify the coverage of the concerned cell or SSB beam in a way that best fits e.g. its available power resources. 
· If a hotspot of UEs generates excessive interference at cell edge or SSB beam edge, the gNB-CU-CP should signal the gNB-DU with an indication that a coverage or a capacity issue occurred involving specified cells. 
· Similarly, in case of UL/DL coverage disparity, the gNB-CU-CP should signal the gNB-DU with an indication specifying that a coverage or a capacity issue occurred involving specified cells. 
· gNB-DU will then take actions to correct the CCO issue.

Proposal 1: When the NR CCO function detects a coverage or capacity issue, the CU-CP can provide the gNB-DU with an indication that a coverage or a capacity issue occurred involving specified cells.

An example of CCO measurement gathering, problem detection and triggered actions is shown in Figure 5 where high level interactions between gNB-CU-CP and gNB-DU are shown. 
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[bookmark: _Ref44849955][bookmark: _Hlk44849983]Figure 5 - Example of CCO measurement gathering, problem detection and triggered actions

The F1AP signalling required for intra-RAN node CCO solution is presented in [2].
2.2. Inter-RAN node actions
Inter-RAN node solution relates to standardization impacts to enable the coordination between RAN nodes w.r.t. changes in coverage.
For NR scenario, as an extension of the LTE case, one gNB may send to a neighbor gNB a coverage modification list which includes:
· A list of cells and SSB beams valid before the coverage modification, including:
· NR Global Cell Identifier of the cell to be modified
· A cell-related coverage state, coded as an index indicating if the cell is active in the new configuration and the configuration of the concerned cell
· An identifier of the SSB beam, e.g. the SS/PBCH block index
· An SSB beam related coverage state, coded as an index indicating if the SSB beam is active in the new configuration and the configuration of the concerned SSB beam
· A list of cells and SSB beams valid after the coverage modification, including:
· NR Global Cell Identifier of the cell to be modified
· A cell-related coverage state, coded as an index indicating if the cell is active in the new configuration and the configuration of the concerned cell
· An identifier of the SSB beam, e.g. the SS/PBCH block index
· An SSB beam related coverage state, coded as an index indicating if the SSB beam is active in the new configuration and the configuration of the concerned SSB beam

Proposal 2: In NR scenario, one gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams.
The XnAP signalling required for inter-RAN node CCO solution is presented in [3].

Similarly, for EN-DC scenario, as an extension of the LTE case, one eNB may send to a neighbor gNB a coverage modification list which includes:
· A list of cells valid before the coverage modification, including:
· E-UTRA Global Cell Identifier of the cell to be modified
· A cell-related coverage state, coded as an index indicating if the cell is active in the new configuration and the configuration of the concerned cell
· A list of cells valid after the coverage modification, including:
· E-UTRA Global Cell Identifier of the cell to be modified
· A cell-related coverage state, coded as an index indicating if the cell is active in the new configuration and the configuration of the concerned cell
· A deployment status indicator to indicate if the cell related coverage state are planned to be used at the next reconfiguration

Proposal 3: In EN-DC scenario, one eNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning E-UTRA cells.
The X2AP signalling required for inter-RAN node CCO solution is presented in [4].



Proposals
[bookmark: _In-sequence_SDU_delivery]Proposal 1: When the NR CCO function detects a coverage or capacity issue, the CU-CP can provide the gNB-DU with an indication that a coverage or a capacity issue occurred involving specified cells.
Proposal 2: In NR scenario, one gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams.
Proposal 3: In EN-DC scenario, one eNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning E-UTRA cells.





References

[1] [bookmark: _Ref44658923]3GPP TR 37.816 - Study on RAN-centric data collection and utilization for LTE and NR
[2] [bookmark: _Ref46583439][bookmark: _Ref46583463]R3-205017 – F1AP NR CCO additions for triggered actions
[3] [bookmark: _Ref47541810]R3-205016 – XnAP NR CCO additions for triggered actions
[4] [bookmark: _Ref46583455][bookmark: _GoBack]R3-205018 – X2AP NR CCO additions for triggered actions



image1.png
(‘I|I’)

gNB1 oNB1
cu-cp by

Action 1: indication of coverage hole

fetection in Beam X neighborhio
(expand/contract beam)
gNB-DU takes actions
to adjust coverage
optimization

Response 1: indication of cell / beam
Configuration update

Action 2:indication of cell / beam edge
Tovement due to cel border
interference (expand/contract beam)

gNB-DU

to adjust capacity
optimization

takes actions

Response 2: indication of cell / beam
Configuration Update

RSRP of source and neighbor
beams helps to identify DL
coverage holes. Mobilty failure
information (e.g. RLF Reports)
helps to identify coverage holes

RACH access information helps to
identify UL coverage issues. Source
RSRP helps to identify UL/DL
coverage disparity

UE Hot Spot

(‘I|I’)

RSRQ helps identify interference issues;
RSRP of source and target, RACH
access info, mobilit failure information,
help understand coverage at source and
neighbor beams.

The information helps taking a decision
on border movements for capacity
improvements

oNB2
DU2

Action
fspart

gNB-DU takes actions
to adjust coverage
optimization

: indication of UL/DL coverage

m

oNB2
Cu-cP





