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1 Introduction

After the discussion of RAN3 117bis-e meeting, there are several open issues for SON for NPN:
For SON enhancement:

Open issues: 

1:Whether there is need to address the potential loss of SON/logged MDT reports upon mobility outside SNPN can be further discussed.

2:Whether a UHI containing PNI-NPN should be disclosed to a public network can be further discussed.

3:Which NPN related information should be included in RLF report can be further discussed:

1) The accessing NPN

2) Include UE NPN capability

In the paper we discuss the issue of SON for NPN. 

2 Discussion
RLF report

For NPN network, there is access restriction for mobility. The performance maybe poor due to NPN features. For example, the target node selection needs to consider the capability of NPN, such as the supported NPN, whether it supports onboarding, and whether it supports to use credential from CH to access. In such case, the node may select a target cell which is not perfect or not the top one choice in terms of channel condition, resource status, etc, but it meets the requirements for UE to access private network. Due to poor channel condition, RLF may happen. Or the QoS may not be satisfied since the heavy load in target cell. Without NPN information in UE report, the self-optimization is done as the normal MRO, so the node may recognize that this is a bad HO and do the related update. However, in fact, from the view of NPN, this target cell is the most suitable cell to do the handover, as other neighboring cells can not support the required NPN access. But if update is done by the source cell based on the normal MRO, it is unnecessary and may lead to the bad performance, which is not the objective of SON. Thus, NPN dedicated information is required to be recorded in SON reports.
In the existing mechanism, the node can exchange the supported NPN identities with neighbor nodes, which provides the information for target cell selection during mobility. So node has the knowledge of NPN capability of neighbor cells. However, there is no NPN requirements of UE. The node can not know which cells can be the target cell for this UE. So for MRO, the UE should record the NPN access requirements for node to recognize the issue and do related optimization, where the NPN access requirements should include the following information:

· The NPN identity that UE accessed (called accessing NPN in last meeting)
It is the basic information to judge whether cells can be the target ones for mobility. When RLF happens, the node needs to identify the root cause and does the related optimization. The NPN identity provides the information of whether there are more suitable cells for handover. For example, there is no other neighbour cells to support the accessed NPN. The node maybe does not need to do any update, as this cell is the only option for selection. 
Proposal 1: RLF report should include the NPN identity that UE accessed for node to recognize root cause and do the optimization. 

Potential loss of SON/logged MDT reports upon mobility outside SNPN
The SON reports will be discarded after 48 hours. If UE does not connected to SNPN within 48 hours, the reports will lost. One of the easy methods to solve this issue is to extend the time for NPN related SON report releasing. Thus the UE can store the report for a longer time and then report to SNPN when coming back to.
Proposal 2: Extending the releasing time for NPN related RLF report can solve the potential loss of SON/logged MDT reports upon mobility outside SNPN. 
UHI containing PNI-NPN

This issue is coming from the mobility between PNI-NPN and PN is supported. But we think whether and how to handle the UHI between PN and NPN is up to the policy of operators. There is no need to specify a standard solution.
Proposal 3: Whether and how to handle the UHI between PN and NPN is up to the policy of operators.

3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals and the TP.
Proposal 1: RLF report should include the accessing NPN for node to recognize root cause and do the optimization. 

Proposal 2: Extending the releasing time for NPN related RLF report can solve the potential loss of SON/logged MDT reports upon mobility outside SNPN. 
Proposal 3: Whether and how to handle the UHI between PN and NPN is up to the policy of operators.
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