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1
Introduction

In the last meeting, RAN3 produced some WAs and some open issues:

	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. 

The above WA supersedes the following WA “WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)”

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. 

So far, the identified CCO use cases include the cell edge capacity, coverage, FFS on other use cases.

It is 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.

To be continued...

The 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

It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

Agree to the 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? 

Continue discussions on inclusion of UL measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

Measurements proposed are 

· UL SINR
· UL Interference Levels
· UL Signal level

To be continued...

The need for extra measurements, that could reveal not only UL but also DL coverage issues to be solved by means of CCO, will be discussed at the next meeting


In the paper we discuss the issues and provide a TP. 
2
Discussion
2.1
Whether to need SSB Beam Coverage State per SSB beam
In the last meeting, some companies propose to express a CCO configuration not only in terms of cell coverage state, but also in terms of SSB area coverage state. 

In our opinion, it had been reflected in the current cell coverage state.

The current CCO mechanism is used to exchange coverage states between RAN nodes, in order to help the receiving node to adjust the MRO functions, e.g. retrieving a previously stored MRO state or avoiding the incorrect handover decision.

SSB beam coverage state can be a part of cell level coverage state. Every cell state may correspond with a specific SSB configuration. Thus, when different cell status is sent to its neighbours, the neighbours should associate a cell status with a specific SSB configuration, and it means the neighbours can get SSB state information implicitly.

So it doesn't need an independent SSB coverage state.
Proposal 1: Cell coverage state can reflect SSB beam coverage state.

2.2
Whether the gNB-CU provides the coverage modification suggestions to the gNB-DU
RAN3 had get some progress on this issue as the following:

	The 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


Then we should move to the question, whether the gNB-CU provides the coverage modification suggestions to the gNB-DU.

gNB-CU can detect the coverage problem, because it can receive the UE measurement reports. But only gNB-DU knows the parameters in the coverage related configurations. gNB-CU has no knowledge about the parameters. So gNB-CU cannot provide any coverage modification suggestion.

Proposal 2: gNB-DU can decide how to make CCO optimization without any coverage modification suggestion from gNB-CU. 

2.3
CCO coordination between nodes

In the last meeting, we agreed:
	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. 


But there is still an open issue, RAN can take CCO action autonomously, or OAM can define different configurations and RAN are free to choose one of them?

If RAN can take CCO action autonomously, because RAN node knows the current coverage status of itself and neighbour’s, the RAN node has capability to choose the most reasonable parameters by itself. It can achieve the better CCO optimization.  
But coverage issues are very important for operators. If RAN can take action autonomously, there is a risk of out-of-control for operators about CCO issues, e.g. CCO algorithm with low performance installed in RAN nodes, or possible conflict between different algorithm in neighbours from different vendors. So in order to make sure the control of operators, it make sense to allow OAM to define different configurations and RAN choose one of them.
Considering CCO is a critical issue for operators, we slightly prefer that OAM can define different configurations and RAN are free to choose one.
Proposal 3: OAM can define different configurations, and RAN nodes can choose one of them for CCO coordination. 

The corresponding TP is provided in Annex.
Proposal 4: RAN3 to agree the TP for CCO. 

3
Conclusions
We have the following proposals:
Proposal 1: Cell coverage state can reflect SSB beam coverage state.

Proposal 2: gNB-DU can decide how to make CCO optimization without any coverage modification suggestion from gNB-CU. 

Proposal 3: OAM can define different configurations, and RAN nodes can choose one of them for CCO coordination 
Proposal 4: RAN3 to agree the TP for CCO. 
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5 Annex: TP to TS 38.300

============ Next Change ==============
15.5.x
Support for Coverage and Capacity Optimisation
Each NG-RAN node may be configured with alternative coverage configurations and an NG-RAN node may autonomously select and switch between these configurations, e.g. using the Active Antenna Systems functions.

A NG-RAN node may notify its neighbour NG-RAN nodes about the coverage reconfiguration using the NG-RAN NODE CONFIGURATION UPDATE message with the list of cells with modified coverage included. The list contains the NG-RAN CGI of each modified cell and its coverage state indicator. The indicator may be used at the receiving NG-RAN node 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 NG-RAN node may use this to avoid connection or re-establishment failures during the reconfiguration. Also, if the sending NG-RAN node adds cells in inactive state, the receiving NG-RAN node may use this information to avoid connection or re-establishment failures.

The receiving node may also use the notification to reduce the impact on mobility. For example, the receiving NG-RAN node should avoid triggering handovers towards cell(s) that are indicated to be inactive.

============ End of Change ==============
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