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15.5.X	Support for CCO
15.5.X.1	General
The objective of NR Capacity and Coverage Optimization function is to address the following issues:
-	 Coverage issues;
- Capacity issues;
The CCO function addresses coverage issues due to bad coverage planning, resulting in a suboptimal coverage of reference signals. UEs are exposed to failures or degraded performance, e.g. when a coverage hole is found or an UL/DL disparity is encountered. It is worth noticing that Mobility Robustness Optimization (MRO) is expected to take care of all types of failures due to wrong mobility settings within a network with good cell coverage planning. 
The CCO function addresses capacity issues due to UEs served at the border between cells/beams and utilizing the same resources or due to suboptimal coverage of data channels. In such scenarios, the cell/beam capacity is saturated, and one or more UEs are subject to failures or suboptimal performance. The issue may be caused by a number of reasons, e.g. an high demand of services exceeding the cell/beam available resources, or poor radio conditions affecting a large proportion of the served UEs (for example a large number of UEs is at cell edge, causing high interference to other UEs and consuming large amounts of resources). It is worth noticing that Mobility Load Balancing (MLB) takes care of load distribution via inter-frequency mobility, i.e. where cross cell interference is not an issue.
The steps considered by the NR CCO function can be grouped as follows:
-	 Detection of capacity and/or coverage issue;
- Actions to resolve the detected issue;
15.5.X.2 	Detection of coverage and/or capacity issue
In order to detect a coverage and/or capacity issue the following input may be considered:
1)	UE measurements for source cell/beam RS
2)	UE measurements for target(s) cell/beam RS
3)	Failure events associated to source and target cells
4)	RACH related information (e.g. access, configuration)
5)	Interference measurements (e.g. RSRQ on a per UE basis)
6)  UE measurement reports on coverage or interference for SSB and CSI-RS beams
7)	Cell load and other performance information from target cell and neighbor cells

15.5.X.3 	Actions to resolve the detected issue
The NR CCO function may trigger actions to adjust the cell and/or beam coverage in a coordinated manner between RAN nodes. Due to the disaggregated NG-RAN architecture, such actions may impact both intra-RAN as well as inter-RAN node interfaces. 
Examples of intra-RAN node actions may include:
- the gNB-CU-CP indicating to the gNB-DU that a coverage hole has been detected for a cell or an SSB beam, leaving to the gNB-DU freedom to address such problem in the best way its implementation allows
- the gNB-CU-CP indicating to the gNB-DU that some cell/beam coverage modification is recommended due to excessive interference detected at cell/SSB edge, leaving to the gNB-DU freedom to address such problem in the best way its implementation allows
As an example of inter-RAN node actions one gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams. In this respect, this can be seen as a generalization of the LTE CCO solution that considers the beam level structure of NR cells. 
The CCO function may consider the following coverage adjustments methods:
- cell/beam shape
- cell/beam merge
- cell/beam split


