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1   Introduction
At last RAN#83 the NPN WID [1] has been agreed by RAN. This WID comprises two parts:
· Public network integrated NPN (1)

· Stand-alone NPN (2)

This paper provides an overview of the offline discussions. Intention of the offline was to identify a list of items for which there is consensus and which could be agreed; and list of items to be further discussed organized per topic.  This second list could be used to structure the agenda at next meeting.
Agreeable topics

Convergence seemed possible on the following items, which chairman could possibly ask for agreement.

SNPN

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. 

2. Add NID into the Initial UE Message

3. Indicate serving (PLMN ID, NID) in the mobility restriction list

4. No equivalent (PLMN ID, NID) in the mobility restriction list
5. At mobility, we assume that source NG-RAN node knows the (PLMN ID, NID)s supported by the candidate target cells
6. At mobility, target RAN node needs to be informed of (serving PLMN, NID)

7. At mobility, target RAN node shall fail the handover if the serving (PLMN, NID) does not match any of the target cell supported list of (PLMN ID, NID)s
8. Need to exchange the list of supported (PLMN ID, NID)s per cell over Xn setup, Xn configuration update, in the two directions. 

9. Over F1, exchange list of supported (PLMN ID, NID)s between DU and CU: DU configured [PLMN ID, NID] to CU, CU matching [PLMN ID, NID] received from 5GC and sending result to DU.
10. Over E1, send the list of (PLMN ID, NID)s supported by CU-UP to CU-CP.
PNI-NPN
1. Indicate in the mobility restriction list the UE supported list of CAG IDs per plmn
2. Indicate in the mobility restriction list the CAG-only indication per plmn (i.e. allowance of CAG UE to access non-CAG cells)
3. At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells
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)
5. Need to exchange list of cell supported CAG IDs at Xn setup, and configuration update.
6. all CAG information configured in DU

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

More discussion is needed on the following items grouped per topic to be discussed at next meeting.
1/ Configuration aspects over NG
1.1 PNI-NPN  

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?
2/ Access control, Initial UE Message

2.1/ PNI NPN

a/ need to add selected CAG ID to the Initial UE message? 
(Likely but to be confirmed due to ongoing discussions on privacy in MSG5)
(If CAG ID not in msg5, pre-check? then maybe list of cell CAG IDs to be sent in initial UE message?)
b/ after verification by AMF, new cause in release message?

2.2 SNPN

After verification in AMF, new cause in release message?
3 Access control, Mobility restriction list

3.1 SNPN

Need to signal the RAT restrictions for the serving (PLMN ID, NID)?
Need to signal for the serving (PLMN ID, NID)  the area restriction?

Need to signal for the serving (PLMN ID, NID) the allowed services areas?

(NOTE: assuming that a serving PLMN ID/NID cannot be changed during connected mobility)
4 Mobility

4.1 PNI NPN

CAG based mobility control? Slice based mobility control? Or both?

Does Source RAN node select and signal the target CAG ID?

Should source RAN ideally try to keep to UE on the same CAG ID?

What does Target NG-RAN node do if selected target CAG id is not matching any of the target cell’s supported CAG IDs?
Does AMF need to be aware of the concept of serving CAG ID?
NG handover: Is the AMF supposed to check during NG handover that the UE’s allowed CAG ID list matches the target RAN node supported CAG IDs? 
Xn handover: should AMF be aware of the UE’s serving CAG ID in real time? E.g. sent in Path Switch Request for charging reason? 

4.2 S-NPN

NG handover: Which node informs the target RAN node of the serving (PLMN ID, NID)?  Is it source AMF which informs target AMF which informs target NG-RAN? Or is it directly source NG-RAN via transparent container?

Xn handover: ask SA2 if AMF really needs to check the serving (PLMN ID, NID) in Path Switch Request?
5. Paging

5.1 PNI NPN

Include UE allowed CAG ID list in NG paging?

Include UE allowed CAG ID list in Xn paging?

5.2 SNPN

Include serving (PLMN ID, NID) list in NG paging? 

Include serving (PLMN ID, NID) in Xn paging?
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.

7. F1

7.1 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?
UE dedicated impact?
7.2 SNPN

UE dedicated impact? E.g. need to add selected (PLMN, NID) in F1 UE context setup ?

8. E1

8.1 PNI NPN

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

8.2 SNPN

UE dedicated impact? E.g. need to add selected (PLMN ID, NID) in Bearer context setup?

9. DC cases

Assumption: same principles apply as handover. Anything specific?
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