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1 Introduction
Rel-16 work on private network support for NG-RAN has initiated and the update has been made in RAN specifications to support standalone NPN (SNPN) and public integrated NPN (PNI-NPN). In RAN3#106, some agreements on PNI-NPN and SNPN have been approved and some remaining issues need be further discussed in RAN3#107, the open topic on the Self-Configuration aspects for NPN is as follows:

PNI-NPN

How source NG-RAN always knows up-to-date list of cell supported CAG IDs for neighbors?

- If Xn: received over xn configuration update

-If no Xn: is there a solution necessary?

setup: will RAN2 enhance ANR mechanism to include the list of cell supported CAG IDs? 

update of a neighbor cell supported list of CAG IDs: if necessary, RAN2 or RAN3 solution?

SNPN

In principle same questions as above apply, however, UEs are supposed to either re-select a new SNPN or cannot continue SNPN operation.
In this document, the Self-Configuration aspect for NPN is discussed.
2 Discussion
Self-Configuration aspects for NPN are mainly related with how the source NG-RAN always knows up-to-date list of neighbour cell supported CAG IDs or NIDs, including the acquisition and update for CAG IDs and NIDs of neighbour cells.  
2.1 Self-Configuration aspects for PNI-NPN
If there is Xn interfaces between NG-RANs, source NG-RAN can get CAG IDs of neighbour cells by Xn setup procedure and update the information by NG-RAN node Configuration Update procedure, the TP for XnAP which included the related function has been approved in RAN3#106 meeting [3]. 

If there is no Xn interfaces, the source NG-RAN should apply enhanced ANR to know the supported CAG IDs of neighbour cells. 
The ANR function resides in the gNB and manages the Neighbour Cell Relation Table (NCRT), if no Xn interfaces, the NCRT of NG-RAN can be managed by OAM or be constructed based on the UE measurement on neighbour cells.
RAN2 has agreed that ‘NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)’, so in RRC_CONNECTED, the NG-RAN node can instruct each Rel-16 UE to perform measurements on CAG IDs of neighbour cells and to report the measurement results to it. However, in idle mode, if no Xn, NG-RAN can hardly know the up-to-date CAG IDs for the neighbour. 
Hence, without Xn and OAM, there are two ways for NG-RAN to get/update the CAG IDs for neighbour:  
1) When a UE needs to handover to other cells of PNI-NPN, the source NG-RAN, which has no any information of CAG IDs of neighbour cells, should instruct the UE to perform the neighbour cell measurement and get the related CAG ID information, then it can choose a suitable target cell, of which the supported CAG IDs can match with the UE allowed CAG IDs, and handover the UE to the target cell.

2) When a UE needs to handover to other cells of PNI-NPN, the source NG-RAN, which has the information on CAG IDs of neighbour cells, should choose a target cell based on the current CAG ID information, perform the UE handover. If the handover failed because of the CAG ID mismatch, the target cell sends the HANDOVER PREPARATION FAILURE message containing the list of supported CAG IDs to the source NG-RAN. Note that, the very similar approach for NGAP which included the related function has been approved in RAN3#106 meeting [4]. The source NG-RAN should update the CAG IDs for target cells, then it performs the UE handover again based on the updated CAG IDs of neighbour cells.
However, for the second way, the HANDOVER PREPARATION FAILURE message only contains the CAG IDs for the target cell (one of neighbour cells), If the cell CAG IDs of multiple neighbour cells have been changed, the source NG-RAN cannot get CAG IDs of all neighbour cells only via the second way, and still needs to apply ANR to get the CAG IDs for all neighbour cells.
Therefore, we propose that the target RAN could send the cause value to the source RAN when handover failed and the source RAN apply ANR to obtain the PNI-NPN and PLMN information of the complete neighbour cells.

Observation 1: It is helpful for Self-configuration for PNI-NPN to extend the UE’s ANR report to include the cell’s CAG list.
Proposal 1: The source NG-RAN cannot get CAG IDs of all neighbour cells only via HANDOVER PREPARATION FAILURE message containing the list of supported CAG ID, and still needs to apply ANR for getting the CAG IDs for all neighbour cells.
2.2 Self-Configuration aspects for SNPN 
For SNPN, in principle same questions and discussion as above apply. 

If there is Xn interfaces between NG-RANs, source NG-RAN can get the initial information of NIDs of neighbour cells by Xn setup procedure and update the information by NG-RAN node Configuration Update procedure. Same as PNI-NPN, the TP for XnAP which included the related SNPN function has been approved in RAN3#106 meeting [3].
If there is no Xn interfaces, the source NG-RAN should apply enhanced ANR to know the supported NIDs of neighbour cells. 
One main difference between CAG and SNPN is that there is no mobility between SNPNs, i.e. once UE SNPN handover failed, UEs are supposed to either re-select a new SNPN or cannot continue SNPN operation. In this sense, when such handover failure happens, the target RAN do not need to send the list of supported NIDs to the source RAN via the HANDOVER PREPARATION FAILURE message because this information cannot provide any help for this UE SNPN handover. Instead, the source RAN should apply ANR to obtain the NID information of other neighbour cells except for the target cell and find whether there is a neighbour cell which supports the same NID as the UE selected NID. And a cause value is needed in the HANDOVER PREAPARTION FAILURE message to notify the handover failure.
Observation 2: It is helpful for Self-configuration for NPN to extend the UE’s ANR report to include the cell’s NID(s).
Proposal 2: The target NG-RAN could send the cause value to the source RAN when handover failed and the source NG-RAN apply ANR to obtain the up-to-date SNPN information of the complete neighbour cells.
3 Conclusion
In this paper we discuss the remaining topics on Self-Configuration for NPN, and provide our observations and proposals as below:
Observation 1: It is helpful for Self-configuration for PNI-NPN to extend the UE’s ANR report to include the cell’s CAG list.
Proposal 1: The source NG-RAN cannot get CAG IDs of all neighbour cells only via HANDOVER PREPARATION FAILURE message containing the list of supported CAG ID, and still needs to apply ANR for getting the CAG IDs for all neighbour cells.
Observation 2: It is helpful for Self-configuration for NPN to extend the UE’s ANR report to include the cell’s NID(s).
Proposal 2: The target NG-RAN could send the cause value to the source RAN when handover failed and the source NG-RAN apply ANR to obtain the up-to-date SNPN information of the complete neighbour cells.
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