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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 paging aspects.

2   Description

The summary of offline discussions on paging aspects shows that at RAN3#105 meeting all paging aspects had been left FFS.
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?

For PNI NPN it is likely that NG-RAN node will signal its list of supported CAG IDs to AMF. With this information the AMF can filter the paging area and sends the NG Paging only relevant NG-RAN nodes. It could also optimize the list of TAIs included in the NG paging message.

Still, when an NG-RAN node receives a paging message for TA1, it is possible that this NG-RAN node supports cells of TA1 which supports CAG1 only, and some other cells which supports CAG2 only.

If the UE involved in the NG paging has a subscribed UE allowed CAG ID list equal to (CAG1, CAG3) then the radio paging can be avoided in the cells supporting CAG 2 only.

As we know, paging channel is scarce resource. It is important to optimize it.

Proposal 1: add the UE Allowed CAG List IE in the NG Paging message.
Once a context has been setup in the NG-RAN node, the NG-RAN node knows the UE Allowed CAG ID list. If the UE has been moved to inactive state, the UE will follow the cell reelection as per the UE Allowed CAG ID list. Therefore, it is also needless for the anchor gNB to page in neighboring gNBs which don’t match the UE Allowed CAG ID list. Also, it is useful to include the UE Allowed CAG ID list in the RAN Paging message so that the neighbor NG-RAN node can spare the radio paging in its cells which don’t match the UE Allowed CAG List. 
Proposal 2: add the UE Allowed CAG List IE in the Xn Paging message.

During the discussions on NG exchange, an AMF can send its list of supported (PLMN ID, NID)s.
When in S-NPN access mode, the UE is registered to only one (PLMN ID, NID).
Assuming an NG-RAN node also supports multiple (PLMN NID)s this sharing should lead to different logical nodes. One logical node per (PLMN ID, NID) having its own NG interface. 
When the NG-RAN node receives a paging message over that NG interface, it should be clear which (PLMN ID, NID) is involved. NG-RAN can send the paging only to the relevant cells.
Proposal 3: no need to add the UE serving (PLMN ID, NID) in the NG Paging message.

Similarly, when the anchor gNB pages over Xn neighbor gNBs for a given (PLMN ID, NID) this should be carried over an Xn interface which is dedicated to this (PLMN ID, NID). The receiving neighbor gNB should understand from the Xn interface which (PLMN ID, NID) is involved and can filter the radio paging in relevant cells.
Proposal 4: no need to add the UE serving (PLMN ID, NID) in the Xn Paging message.

3   Conclusion

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

Proposal 1: add the UE Allowed CAG List IE in the NG Paging message.

Proposal 2: add the UE Allowed CAG List IE in the Xn Paging message.

Proposal 3: no need to add the UE serving (PLMN ID, NID) in the NG Paging message.

Proposal 4: no need to add the UE serving (PLMN ID, NID) in the Xn Paging message.
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16.y
Public Network Integrated NPN

16.y.x
Paging
The AMF may perform some paging optimization using the UE Allowed list of CAG IDs. For example, the AMF may use the list to avoid sending the paging message to those NG-RAN nodes which have indicated a list of supported CAG IDs which doesn’t match any of the CAG IDs included in the UE Allowed CAG IDs.

The AMF may also send the UE Allowed list of CAG IDs to the NG-RAN node so that the NG-RAN node can do similar paging optimization. Upon receiving this list, the NG-RAN node may for example avoid paging in some of its cells which don’t support any of the received CAG IDs.  
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