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1. Introduction
The WID on Non Public Network (NPN) was approved during RAN#83 meeting [1]. In the RAN3 #105 Meeting, one of the open topics in the summary[3] is Self-Configuration aspect as follows. 
6. Self-Configuration aspect

6.1 PNI NPN

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

-
If Xn: received over xn configuration update

-
If no Xn: is there a solution necessary?

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

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

6.2 S-NPN

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 paper, the Self-Configuration aspect for SNPN and CAG is discussed.

2. Discussion
2.1 Self-configuration for PNI-NPN
Generally the deployment of PNI-NPN rely on the PLMN. It was discussed in RAN3 #105 Meeting that:
3.
At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells.
If the source NG-RAN has Xn interfaces with all the candidate target cells, it is convenient for the source NG-RAN to know up-to-date list of cells supported CAG IDs for neighbours via Xn setup and Xn configuration update procedures.
If not, the source NG-RAN should apply enhanced ANR to know the supported CAG IDs for neighbours. For handover where PNI-NPN is involved, the source cell may be in PLMN or PNI-NPN, or even in both PLMN and PNI-NPN (i.e. the shared cell). For PNI-NPN, there are two following handover cases. 
· if the CAG-only indicator is not indicated, the handover between cells in different PNI-NPNs, or between PNI-NPN cell and PLMN cell, or between cells with the same PLMN ID and CAG ID is supported. 
· If the CAG-only indicator is indicated, then the handover is allowed between cells in same or different PNI-NPNs. 

Therefore, enhanced ANR is needed for the source cell to obtain the PNI-NPN and PLMN information of the target cell. 
Proposal 1: For PNI-NPN, ANR in the following scenarios is supported to obtain the target CAG ID supported by its neighbour cells:

· ANR towards PLMN cells configured by PNI-NPN cells.

· ANR towards PNI-NPN cells configured by PNI-NPN cells.

· ANR towards PNI-NPN cells configured by PLMN cells.
Even if with the enhanced ANR, there may have some scenarios that the handover may be failed, e.g. due to the outdated neighbour cell information. Typically as agreed at last RAN3 meeting:  
4.
At mobility, target RAN shall fail the handover if UE allowed CAG list does not match any of target cell supported list of CAG IDs (assuming target cell is a CAG cell)

When such handover failure happens, here are two options for the target RAN:

1) Option 1: The target RAN sends the HANDOVER PREPARATION FAILURE message containing the cause IE with “Invalid CAG ID” to the source RAN.

2) Option 2: The target RAN sends the HANDOVER PREPARATION FAILURE message containing the list of supported CAG IDs and/or NIDs to the source RAN.

Generally both options could work. But given that that option 1 is pretty simple, and can rely on ANR for neighbour system information update, it can be selected. The exact proposal on connected mode handover can be found in [2]. 
Proposal 2: The target RAN could send the cause value to the source RAN when UE allowed CAG list does not match any of target cell supported list of CAG IDs.
2.2 Self-configuration for SNPN
For SNPN, the source cell and the target cell should be in the SNPN identified by the same PLMN ID and NID. When Xn interface is not available, the enhanced ANR is needed for the source cell to obtain the SNPN information of the target cell.
Proposal 3: For SNPN, ANR in the following scenario is supported to obtain the target NID ID supported by its neighbour cells:

· ANR towards SNPN cells configured by cells of the same SNPN.

Similarly to the discussion above, there may have some scenarios that the handover may be failed, e.g. due to the outdated neighbour cell information. Typically as agreed at last RAN3 meeting:  
4. At mobility, target RAN shall fail the handover if UE allowed CAG list does not match any of target cell supported list of CAG IDs (assuming target cell is a CAG cell)

Thus there is a need for the target NG-RAN notify the source NG-RAN the exact cause value. Based on this, the source NG-RAN can retrigger the ANR procedure if needed. 
Proposal 4: The target RAN could send the cause value to the source RAN when the NID does not match any of target cell supported list of NIDs.
3. Conclusion
In this paper, we have the following proposals:
Proposal 5: For PNI-NPN, ANR in the following scenarios is supported to obtain the target CAG ID supported by its neighbour cells:

· ANR towards PLMN cells configured by PNI-NPN cells.

· ANR towards PNI-NPN cells configured by PNI-NPN cells.

· ANR towards PNI-NPN cells configured by PLMN cells.

Proposal 6: The target RAN could send the cause value to the source RAN when UE allowed CAG list does not match any of target cell supported list of CAG IDs.

Proposal 7: For SNPN, ANR in the following scenario is supported to obtain the target NID ID supported by its neighbour cells:

· ANR towards SNPN cells configured by cells of the same SNPN.

Proposal 8: The target RAN could send the cause value to the source RAN when the NID does not match any of target cell supported list of NIDs.
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5. Appendix-ANR for NPN
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Figure: Automatic Neighbour Relation Function for NPN
1) The UE sends a measurement report regarding a neighbour cell B.
2) The NG-RAN serving cell A (pre)-configures the UE to report CAG ID(s) or NID of the neighbour cell, e.g., via Measurement Configuration.

3)  The UE reads and obtains CAG ID(s) or NID from SIB1 of the neighbour cell. 

4) The UE reports CAG ID(s) or NID to the NG-RAN, e.g. in the measurement report or other RRC messages. 
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