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1. Introduction
The Capacity and Coverage Optimization (CCO) was discussed during R16 SON and MDT. There were lots of summary captured in the TR37.816 [1]. In this paper we will give our consideration on the CCO. 
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CCO has been identified as a key use case for SON since LTE, and aims to provide the required capacity in the targeted coverage areas, to minimize the interference and to maintain an acceptable quality of service in an autonomous way. Generally, capacity enhancements are usually at the expense of service coverage degradations, and vice versa. Therefore, it is reasonable to balance and manage the trade-off between coverage and capacity optimization,
The use cases addressed by the CCO solution for NR can be classified as follows:
Use case 1: Coverage problems
For coverage problems, this use case focuses on scenarios where the coverage of reference signals is sub-optimal, leaving the UE exposed to failures or degraded performance, e.g. when a coverage hole is found or where UL/DL disparity is encountered. CCO will address cases where the root cause of the problem is due to a bad coverage planning.
Use Case 2: Capacity problems
It was found that if capacity within a cell or beam is saturated, more UEs will be subject to failures or suboptimal performance. One of the potential reasons for the capacity problem is the poor radio conditions affecting a large share of 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. 
Observation: CCO focuses on the bad coverage planning and capacity problem caused by poor radio conditions. 
3. Discussion
3.1 Inter RAN node signalling
For the coverage problems, it is considered the coordination of coverages among hosting RAN node and possibly neighbouring nodes.
The conclusion from the TR37.816[1] was extracted as follows:
· An inter RAN node signalling solution to coordinate changes of coverage amongst RAN nodes should be specified. For that, an index based solution such as the one in LTE could be adopted, or in general a solution based on RAN nodes learning the coverage configuration of neighbour nodes and adapting accordingly.
In LTE, a solution was derived so that MRO would be notified about configuration changes so that MRO could swap between states, thereby reducing the need for starting the optimisation from scratch every time the configuration changes. This is specified in 38.300 as follows:
An eNB may notify its neighbour eNBs about the coverage reconfiguration using the ENB CONFIGURATION UPDATE message with the list of cells with modified coverage included. The list contains the ECGI of each modified cell and its coverage state indicator. The indicator may be used at the receiving eNB to adjust the functions of the Mobility Robustness Optimisation, e.g. by using the indicator to retrieve a previously stored Mobility Robustness Optimisation state. If the list includes indication about planned reconfiguration and possibly a list of replacing cells, the receiving eNB may use this to avoid connection or re-establishment failures during the reconfiguration. Also, if the sending eNB adds cells in inactive state, the receiving eNB may use this information to avoid connection or re-establishment failures.
This is further explained in 36.423:
If the Coverage Modification List IE is present, eNB2 may use the information in the Cell Coverage State IE to identify the cell deployment configuration enabled by eNB1 and for configuring the mobility towards the cell(s) indicated by the ECGI IE, as described in TS 36.300 [15]. If the Cell Deployment Status Indicator IE is present in the Coverage Modification List IE, the eNB2 shall consider the cell deployment configuration of the cell to be modified as the next planned configuration and shall remove any planned configuration stored for this cell. If the Cell Deployment Status Indicator IE is present and the Cell Replacing Info IE contains non-empty cell list, the eNB2 may use this list to avoid connection or re-establishment failures during the reconfiguration, e.g. consider the cells in the list as possible alternative handover targets. If the Cell Deployment Status Indicator IE is not present, the eNB2 shall consider the cell deployment configuration of cell to be modified as activated and replace any previous configuration for the cells indicated in the Coverage Modification List IE.
As can be seen from the above, the mechanism contains the following main points:
· a configuration index for each cell (where 0 means inactive)
· the possibility to indicate a replacement of cells, e.g. when changing from 6-sector to 3-sector
· the possibility to indicate a future action, ie by setting the Status Indicator to “pre-change-notification)
In principle we think the above mechanism can be re-used for NR. The value range of the configuration index could probably be discussed, but it should be considered that the purpose of the index is to identify a previous state, and using too many configurations may reduce the value (since it is less likely that the state was previously visited) 
Another important aspect in the LTE solution was that the eNB was configured with a limited set of allowed configurations from OAM. Hence, there is still some control from OAM on the allowed configurations. This was introduced to enable the operator to guarantee the coverage and only allow the eNB to choose between different pre-planned coverage options. This aspect seems equally important for NG-RAN.
Proposal 1: Use the mechanism defined for LTE in NR CCO for coverage problems.
3.2 Capacity Enhancement
As pointed in the aforesaid section, CCO will address the capacity issues caused by the serving UEs at the cell/beam edge, which brings high interference to other UEs. High interference will further cause the consumption large amounts of resources for the same traffic size.
For the serving UEs at the cell/beam edge, it is worth noting that the serving cell quality is better enough not to trigger the cell reselection procedure. Technically speaking, if the UE maintains in idle or inactive states, it will not cause interference to other UEs. Alternatively, if the traffic load is lower in the cell/beam, that is, there are lots of available resources. Though the UE at the edge establishes connection with the network, it will not deteriorate the capacity of the network. 
However, if the traffic load is a bit high in the cell/beam and the UE at the edge enters into connected mode, it may cause high interference to other UEs, consume large amounts of resources. This will finally degrade the capacity of the cell/beam.
Therefore, if the network can identify this kind of UEs at the edge of the cell/beam, it is possible for the network to decide to hand it over to a more suitable cell. 
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In R16 eDCCA WI, it introduced Early Measurement Report scheme to assist the network to quickly configure the DC or CA upon the UE entering connected mode. The similar principles can also be considered for the above capacity problems. That is, early measurement report for handover can be considered. This will be greatly beneficial for the network to identify the UEs at the edge and hand it over to other suitable cell, to avoid the high interference and potential capacity drop issues.
Proposal 2: Early measurement report for handover can be considered in RAN2 for capacity problems.
More details on the early measurement report for handover can be discussed and approved in RAN2. Therefore, we’d like to send an LS as attached in the Annex to inform RAN2 of the related information.
Proposal 3: An LS on early measurement report should be sent to RAN2.
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation: CCO focuses on the bad coverage planning and capacity problem caused by poor radio conditions.
Proposal 1: Use the mechanism defined for LTE in NR CCO for coverage problems. 
Proposal 2: Early measurement report for handover can be considered in RAN2 for capacity problems.
Proposal 3: An LS on early measurement report should be sent to RAN2.
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1. Overall Description:
RAN3 discussed the Capacity and Coverage Optimization (CCO) features for the NG RAN and agreed to introduce Early Measurement Report for handover for UEs in idle or inactive states.

Based on the Early Measurement Report for handover scheme, the idle/inactive UEs at the edge of the cell/beam can report the measurement results to the NG-RAN node upon state transition into active state and assist the NG-RAN node to make early handover decision.

2. Actions:

To RAN2:
ACTION: RAN3 respectfully asks RAN2 to analyse and confirm the above issues during the normative work.

3. Date of Next TSG-RAN3 Meetings:
RAN3#109-bis-e	12-16 Oct 2020	Electronic
RAN3#110-e	16-20 Nov 2020	Electronic
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