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Introduction
 (
1
/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?
)In the RAN3 #105 meeting, [1] suggests that more discussion is needed on the topic of configuration aspects over NG, as indicated as follows:

Since the topic is related to Paging, the paging open issues are also listed as follows:
 (
5. Paging
5.1 PNI NPN
Include UE allowed CAG ID list in NG paging?
Include UE allowed CAG ID list in 
Xn
 paging?
)
In this contribution, we aim to address our view on this topic.
Discussion
The need to send list of CAG IDs from NG-RAN to 5GC
2.1.1 Paging aspects
In the Rel-15, when the network would like to page a UE in the idle mode due to the come of the downlink data/call towards the UE, the network would firstly retrieve the TA list of the UE, which comprise of a number of TA. Note that one TA consists of one or more cells. Moreover, if the UE moves out of the area associated with the TA list, the UE needs to the update the network with the information to enable network to re-configure a new TA list to the UE. Note that all these are for the convenience of paging the UE when it is needed----the network should know the area in which the UE is located, and send the paging request to all gNBs in the area via NG interface. 
TA is configured by the OAM when the network is initially deployed. Suppose, in the following figure, all cells in a row is arranged in a same TA when the network is initially deployed. In this case, if the TA list for a particular UE is configured to be{TA1, TA2}, the paging message towards the UE will be sent to all green and red cells by the AMF. 


Figure 1: all cells in a row are in the same TA, while 2 cells in TA1 and 2 cells in TA2 are tagged with CAG ID = 1
However, if when the NPN feature is introduced to the network, due to the geometric range restriction of the site (e.g., a factory) to deploy the NPN, only 4 of cells belong to TA1 and TA2 is configured with CAG = 1. If the UEs accessible to the NPN are only allowed to move in the range of these 4 cells. From the perspective of saving the signalling overhead over the NG and air-interface, the AMF might only would like to send the paging message towards the UE to these 4 cells. In such cases, there are two options on the table:
· Re-arrange the TA overlapped with the NPN
· Allow the TA to be further defined by the CAG indices.
The first option seems infeasible, since it takes significant labour efforts to manually re-arrange the TA area. Moreover, with the increasing more NPN introduced to the network, such adjustment operations are required for many times, which is considered to uneconomical. On the other hand, the second option gives operator more flexibility. In the above example, the NG-RAN could firstly notify the AMF of the supported CAG list. Then, if the network want to paging the UEs belonging to CAG ID=1, it could do some filtering based on the supported CAG ID list and just send to the gNBs supporting CAG ID=1.
Observation 1: sending list of CAG IDs from NG-RAN to 5GC could enable the AMF to filter the paging message to the UE to save the paging signalling overhead over the NG and air-interface, and to save the labour efforts to manually re-arrange the TA area.
However, saving the paging signaling overhead over air-interface could be achieved by another approach: adding the information of supported CAG list of the UE into the NG paging request. When the NG-RAN node receives such paging request, it only needs to check whether or not its serving cell belong to the TA is configured with a CAG ID in the list. If not, the NG-RAN node could simply discard the NG paging request. Note that with such method, the NG-RAN does not need to send the support CAG IDs of itself to the AMF.
Observation 2: adding the information of supported CAG list of the UE into the NG paging request could also save the paging signaling overhead over air interface.  
Observation 3: down-selection between the two approaches to save the paging signaling overhead over air-interface: narrowing the defined area of a TA and adding the information of supported CAG list into the NG paging request should be made, since they all serve for the same purpose.
2.1.2 NG-based handover aspects
We assume that there will emerge the case that the supported CAG list of a NG-RAN node (node A) are not updated in-time in another NG-RAN node (node B). In such cases, if node B sends a HO request message for a particular message to node A towards NG-RAN. If the AMF finds that node A no longer support the CAG ID of the UE, the AMF could directly send back a HO reject message to node B, followed by an instant update message indicating the supported list of node A.
Observation 4: sending list of CAG IDs from NG-RAN to 5GC could serve for the purpose that, if the AMF finds that the target NG-RAN node no longer support the CAG ID of the UE, the AMF could directly send back a HO reject message to the source NG-RAN node, followed by an instant update message indicating the supported list of target NG-RAN node.
So to conclude, we kindly propose RAN3 to support sending list of CAG IDs from NG-RAN to 5GC, bearing in mind that such operation could bring benefits in terms of saving the paging signaling overhead over the air-interface, and potentially fast HO decision made by the AMF for the NG-based HO.
Proposal 1: RAN3 to support sending list of CAG IDs from NG-RAN to 5GC
The need to send list of CAG IDs from 5GC to NG-RAN
For PNI-NPN, 5GC only maintains the UE supported CAG list, and there is no 5GC supported CAG ID list specified in TS 23.501. Unlike the case in slicing, 5GC doesn’t need a 5GC supported CAG ID list to interact with NG-RAN. As a result, there’s no need to send such list from 5GC to NG-RAN.
Proposal 2: There is no need to send list of CAG IDs from 5GC to NG-RAN.
Conclusion:
In this contribution, following observations and proposals are made:
Observation 1: sending list of CAG IDs from NG-RAN to 5GC could enable the AMF to filter the paging message to the UE to save the paging signalling overhead over the NG and air-interface, and to save the labour efforts to manually re-arrange the TA area.
Observation 2: adding the information of supported CAG list of the UE into the NG paging request could also save the paging signaling overhead over air interface.  
Observation 3: down-selection between the two approaches to save the paging signaling overhead over air-interface: narrowing the defined area of a TA and adding the information of supported CAG list into the NG paging request should be made, since they all serve for the same purpose.
Observation 4: sending list of CAG IDs from NG-RAN to 5GC could serve for the purpose that, if the AMF finds that the target NG-RAN node no longer support the CAG ID of the UE, the AMF could directly send back a HO reject message to the source NG-RAN node, followed by an instant update message indicating the supported list of target NG-RAN node.
Proposal 1: RAN3 to support sending list of CAG IDs from NG-RAN to 5GC
Proposal 2: There is no need to send list of CAG IDs from 5GC to NG-RAN.
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