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1. Introduction
In RAN3 #107-e meeting, some open issues were captured to be discussed at next meeting in [1]. Specifically, the issues related to the manual CAG selection and RRC-INACTIVE were identified. In this contribution, we examine the issue on the initial access in NPN and then provide our view on it.
2. Discussion
2.1 Manual CAG selection
In last meeting, all related WGs agreed that the UE does not send a selected CAG ID to the network (neither in AS signaling nor in NAS signaling). Our understanding is that this agreement is also applied to the manual CAG selection. In addition, it seems that the manual selected CAG ID is also used for access control only. That is, when the user manually selects the CAG ID during Registration procedure, the manually selected CAG ID is not sent to the AMF. Therefore, the AMF cannot know which CAG ID is manually selected by the user. It is also impossible for the AMF to indicate the manually selected CAG ID to the NG-RAN.
Observation 1: The AMF and NG-RAN cannot know the manually selected CAG ID by the user.
Therefore, it seems to be possible that during transition from CM-IDLE to CM-CONNECTED, the AMF may or may not include the CAG ID which is manually selected by the user within the Allowed CAG list. For instance, suppose that the UE has not yet been updated with the up-to-date allowed CAG information due to some reasons. In this case, it is possible that the user manually selects on a CAG cell whose CAG ID is not in the Allowed CAG information during Registration procedure. 

Our understanding is that without the knowledge of the selected CAG ID, the AMF accepts the Registration request when at least one of the CAG IDs received from the NG-RAN is part of the UE's Allowed CAG list, and if needed, updates the allowed CAG list of the UE. If the CAG ID which is manually selected is included in the supported CAG ID(s) of the UE accessed CAG cell and the configured CAG list in subscription, the latest Allowed CAG list contains the manually selected CAG ID. However, if not, the latest Allowed CAG list does not contain the manually selected CAG ID.

Observation 2: The Allowed CAG list may not include manually selected CAG ID by the user.
During connected mode mobility procedures, based on the Mobility Restrictions received from the AMF, the NG-RAN checks whether UE is allowed to access the network in CAG cell. As mentioned in Observation 2, when the Allowed CAG list does not include manually selected CAG ID by the user, there is no need to maintain the manually selected CAG ID. This is because this CAG ID is not allowed by the AMF. For the case where the Allowed CAG list contains manually selected CAG ID by the user, since there is no priority among CAG IDs in the Allowed CAG list and the NG-RAN cannot be aware of the manually selected CAG ID by the user, the NG-RAN is difficult to maintain the manually selected CAG ID by the user during the connected mode mobility. 

Observation 3: The NG-RAN is difficult to maintain the manually selected CAG ID by the user during the connected mode mobility.
With the observations above, the following proposal is suggested to RAN3.
Proposal 1: The manual selected CAG ID is not propagated during the connected mode mobility.
2.2 Handling of NPN in RRC-INACTIVE
In last RAN3 meeting, some open issues were captured to be discussed at next meeting in [1]. Specifically, the issue related to the handling of CAG ID in RRC-INACTIVE was identified. The CT1 had a similar concern on sending CAG ID during RRC resume procedure [2]. The SA2 concluded that there is no need for NAS to provide CAG ID to AS during RRC resume procedure since the UE is not expected to signal the CAG ID to the network as part of the RRC resume procedure [3], [4]. That is, when the UE in RRC-INACTIVE initiates the RRC resume procedure, it does not provide the CAG ID in the RRC message.
When the UE initiates the RRC Resume procedure in a CAG cell of the last serving NG-RAN, the NG-RAN uses it to check whether UE is allowed to access the network in CAG cell since the NG-RAN already has the UE's Allowed CAG list within the Mobility Restriction List received from the AMF. When one of the supported CAG IDs of the UE accessed CAG cell is in the Allowed CAG list, the last serving NG-RAN accepts the RRC resume request from the UE.

When the UE moves to a new NG-RAN other than the last serving NG-RAN, the RRC Resume procedure could follow the Handover procedure. That is, when the last serving NG-RAN decides to relocate the UE context, the Mobility Restriction List is also transferred by the Retrieve UE Context procedure. Since the last serving NG-RAN may have the outdated NPN Broadcast information (i.e., cell supported NID and cell supported CAG List), the new NG-RAN needs to verify whether the UE access is allowed based on the Allowed CAG list in the Mobility Restriction List. This is very similar to the Handover procedure.
Proposal 2: The new NG-RAN should verify whether the UE access is allowed.
Before relocating the UE context to new NG-RAN, the last serving NG-RAN may check whether the UE is allowed to access a CAG cell. Since the NG-RANs in RNA already exchange the NPN Broadcast information with each other by using the Xn SETUP REQUEST and NG-RAN NODE CONFIGURATION UPDATE message, the last serving NG-RAN is able to check whether the UE is allowed to access a CAG cell based on the Allowed CAG list in the Mobility Restriction List. Therefore, the new NG-RAN need not to include the cell supported CAG list in the RETRIEVE UE CONTEXT REQUEST message.
Similar procedure can be applied to the SNPN UE in RRC-INACTIVE. The selected NID is included into the Mobility Restriction List. Therefore, the new NG-RAN uses it to check whether the UE access is allowed. In addition, the last serving NG-RAN is able to perform the access control by using the cell supported NIDs in the Xn SETUP REQUEST and NG-RAN NODE CONFIGURATION UPDATE message.
Proposal 3: The cell supported NID and cell supported CAG List are not included into the RETRIEVE UE CONTEXT REQUEST message.
In Rel-16, the roaming between SNPNs and handover between SNPNs are not supported. Therefore, when the SNPN NG-RAN sends the UE to the RRC-INACTIVE state, the RNA should be configured within the serving SNPN.
Proposal 4: In this release, the RNA should be configured within the serving SNPN.
Proposal 5: It is proposed to agree the corresponding CR in [5].
3. Conclusion
In this contribution, we examine the open issues on the mobility in NPN and then provide our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The manual selected CAG ID is not propagated during the connected mode mobility.
Proposal 2: The new NG-RAN should verify whether the UE access is allowed.
Proposal 3: The cell supported NID and cell supported CAG List are not included into the RETRIEVE UE CONTEXT REQUEST message.

Proposal 4: In this release, the RNA should be configured within the serving SNPN.

Proposal 5: It is proposed to agree the corresponding CR in [5].
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