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1   Introduction
At last RAN3#105 discussions started on NPN.

The summary of offline discussions is available in [3].

It has been decided to organize the discussions around key topics. 
The following addresses NPN configuration aspects.

2   Description

The summary of offline discusions on configuration aspects can be described per interface:
NG interface

For SNPN we have already agreed: 

1. Exchange over NG setup, configuration update the list of supported (PLMN ID, NID)s between NG-RAN node and AMF. Can be taken into account by NG-RAN node during NSSF. 

However for PNI -NPN nothing was yet agreed, everything was still to debate:
a/ need to send list of CAG IDs from NG-RAN to 5GC? 

(Is it for paging optimization?  Can a TA comprise a mix of cag cells or non cag cells? Is it for Ng-based-handover? Is it due to size of allowed CAG list which would require AMF need to filter?) 

b/ need to send list of CAG IDs from 5GC to NG-RAN?

For a/ we can see benefits to send the list of CAG IDs from NG-RAN to 5GC. For example, this would enable the AMF to do some filtering if one wants to optimize the size of the UE allowed CAG IDs (indeed AMF sending to the NG-RAN node the full list of allowed CAG Ds for the full network in Mobility restriction IE seems over-specified given that only the CAG IDs supported in the registration area are needed). 
However, it is not suitable to send such a list per cell as this granularity is not useful for the AMF. We just need the CAG IDs supported by TA.
Proposal 1: the NG-RAN node sends in NG-SETUP REQUEST (and RAN CONFIGURATION UPDATE) the list of supported CAG IDs per TA.
For b/ we note that nothing prevents in TS 23.501 that when CAGs are used with slicing, one slice can be mapped onto multiple CAG IDs. Also, nothing prevents that in addition to the S-NSSAIs supported by an AMF the supported CAG IDs could also be used as a criteria in NNSF.

Proposal 2: include in NG SETUP RESPONSE (and AMF CONFIGURATION UPDATE) the list of supported CAG IDs supported by the AMF per PLMN. 
Xn interface

For Xn interface we have already agreed for SNPN:
1. Need to exchange the list of supported (PLMN ID, NID)s per cell over Xn setup, Xn configuration update, in the two directions. 

And for PNI-NPN:
1. Need to exchange list of cell supported CAG IDs at Xn setup, and configuration update.

Proposal 3: Over Xn, keep the agreements achieved at RAN3#105.

F1 interface

For SNPN we have already agreed:

1. Over F1, exchange list of supported (PLMN ID, NID)s between DU and CU: DU configured [PLMN ID, NID] to CU.

And for PNI-NPN:

1. all CAG information configured in DU

2. Over F1, need to signal cell supported list of CAG IDs from DU to CU

Open topics for PNI-NPN:

Need to signal HRN to CU? Need to signal cell reserved for xx use from DU to CU? Need of any signaling from CU to DU?

Our understanding is that the HRN is just broadcast by DU to enable UE to present HRN to the end user for manual selection. It is not needed in the CU. 
Also “cell reserved of (other)(operator) use” is assumed to be broadcast by DU to prevent UE camping. It is not needed in CU.

Also, it is more efficient if configuration is also in one direction i.e. upstream like for TA or slices. We don’t see the need to send CAG IDs from CU to DU. 
Proposal 4: Over F1, additions to the agreements achieved at RAN3#105 are not necessary.
E1 interface

For SNPN we have already agreed:
1. Over E1, send the list of (PLMN ID, NID)s supported by CU-UP to CU-CP.
For PNI-NPN nothing was agreed but following is open point:

Need to signal CU-UP supported CAG IDs to CU CP unless 1-1 mapping slice-CAG?

We think that it cannot be always assumed that there is a 1-1 mapping between slice and CAG.
Therefore, it is useful if CU UP signals to CU-CP its supported CAG IDs.

Proposal 5: Over E1, send the list of CAG IDs supported by CU UP to CU CP.
3   Conclusion

This paper has analysed the open issues related to configuration aspects to be specified and propose to take the following new agreements on top of RAN3#105 agreements:

Proposal 1: the NG-RAN node sends in NG-SETUP REQUEST (and RAN CONFIGURATION UPDATE) the list of supported CAG IDs per TA.

Proposal 2: include in NG SETUP RESPONSE (and AMF CONFIGURATION UPDATE) the list of supported CAG IDs supported by the AMF per PLMN. 

Proposal 3: Over Xn, keep the agreements achieved at RAN3#105.

Proposal 4: Over F1, additions to the agreements achieved at RAN3#105 are not necessary.

Proposal 5: Over E1, send the list of CAG IDs supported by CU UP to CU CP.
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16.x
Stand-Alone NPN

16.x.y
Self-Configuration
Stand-alone NPN takes advantage of self-configuration features over NG and Xn interface through the setup and configuration update procedures.

Each NG-RAN node inform the connected AMF of the list of NIDs for each of its supported TAI in the NG setup procedure. The NG-RAN node can update this list at any point in time by triggering a RAN Configuration Update message. In this case it shall only include the TAI(s) for which there is a change of supported NID(s) and include the new list of NID(s) supported for that TAI which sould replace the previous one.

Each AMF also informs the connected NG-RAN nodes of the list of NID(s) for each of its supported PLMN in the NG setup procedure. The AMF node can update this list at any point in time by triggering an AMF Configuration Update message. In this case it shall only include the PLMN ID(s) for which there is a change of supported NID(s) and include the new list of NID(s) supported for that PLMN which sould replace the previous one.

16.y
Public Network Integrated NPN
16.y.x
Self-Configuration
PNI NPN takes advantage of self-configuration features over NG and Xn interface through the setup and configuration update procedures.

Each NG-RAN node informs the connected AMFs of the list of supported CAG IDs for each of its supported TAI in the NG setup procedure. The AMF may use this information to allow for some paging optimization of filtering of the UE allowed CAG list. The NG-RAN node can update this list at any point in time by triggering a RAN Configuration Update message. In this case it shall only include the TAI(s) for which there is a change of supported CAG ID(s) and include the new list of CAG IDs supported for that TAI which sould replace the previous one.
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