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

It has been decided to organize the discussions around key topics. 

The following addresses the paging topic.

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

2   Discussion
The summary of offline discussions on paging aspects shows that at RAN3#105 all paging aspects had been left FFS and were not further addressed at RAN3#105bis meeting.
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.

NOTE: same consideration applies for the CAG-only support indicator of the UE which is useful to be sent as well to avoid paging in open cells when the UE can only access CAG cells.

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 RRC_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.

According to TS 23.501 in section 5.18.1, an AMF can support multiple (PLMN ID, NID)s:

In this Release of the specification, only the 5G Multi-Operator Core Network (5G MOCN) network sharing architecture

NOTE 1:
Different PLMN IDs (or combinations of PLMN ID and NID) can also point to the same 5GC.

During the NG setup, the AMF can send its list of supported (PLMN ID, NID)s to the NG-RAN node.

When in S-NPN access mode, the UE is registered to only one (PLMN ID, NID).
When the NG-RAN node receives the NG Paging message from an AMF, it therefore cannot determine what is the right SNPN ID unless SNPN ID is included in the NG Paging message..

Proposal 3: NID is added in NG Paging message (conditional to agreement on the sharing model).

Whether NID is needed over Xn Paging depends on the RAN sharing model.

Considering RAN3 model we have one Xn interface per logical node and logical cell defining the logical node.

Assuming as at last RAN3#105 that one logical cell can be shared by multiple SNPN ID(s) it is therefore possible that the neighbor NG-RAN node terminating the Xn interface supports multiple SNPN IDs. It is then useful to send the serving SNPN ID in the Xn Paging message so that the neighbor NG-RAN determines which SNPN is involved in the Paging.
Proposal 4: NID is added into the Xn Paging message (conditional to agreement on the sharing model).

3   Conclusion

This paper has analysed the open issues related to paging aspects to be specified and makes the following proposals:

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: NID is added to NG Paging message (conditional to agreement on the sharing model).

Proposal 4: NID is added to the Xn Paging message (conditional to agreement on the sharing model).
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16.x
Stand-alone NPN

16.y.1
Paging

The AMF may page the NG-RAN node including the SNPN ID so that the NG-RAN node can do some paging optimization. Upon receiving the SNPN ID, the NG-RAN node may, for example, avoid paging in some of its cells which don’t support the received SNPN ID.  

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the serving SNPN ID so that the neighbour NG-RAN node can do some paging optimization. Upon receiving this list, the neighbour NG-RAN node may, for example, avoid paging in some of its cells which don’t support the received SNPN ID.  

16.y
Public Network Integrated NPN

16.y.1
Paging

The AMF may page the NG-RAN node including the UE Allowed list of CAG IDs so that the NG-RAN node can do some 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.  

For UEs in RRC_INACTIVE state, the NG-RAN node may page a neighbour NG-RAN node including the UE Allowed list of CAG IDs so that the neighbour NG-RAN node can do some paging optimization. Upon receiving this list, the neighbour 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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