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Introduction
During last RAN3 meeting, the offline discussion on NPN was carried out and the summary is given by [1]. Regarding the mobility aspects for PNI-NPN, some open issues are captured.
This contribution provides thoughts on above open issues.
Discussion
· Open issue 1: CAG based mobility control? Slice based mobility control? Or both?

For CAG based mobility control, it should be noted that according to the agreements of last meeting which state that,
-At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells
-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)
The first agreement suggests that the source NG-RAN can perform mobility control; more specifically, the source NG-RAN will not initiate the Handover Preparation procedure towards a target NG-RAN whose supported CAG IDs cannot match any of UE’s supported CAG ID. While the second agreement suggests that the target NG-RAN can perform mobility control. As a summary, the above agreements indicate that the CAG based mobility control has already been supported during the UE mobility procedure.
For slice based mobility control, on the Xn interface, TS38.423 has specified that ‘If the HANDOVER REQUEST includes PDU session resources for PDU sessions associated to S-NSSAIs not supported by target NG-RAN, the target NG-RAN shall reject such PDU session resources.’ While on the NG interface TS38.413, the S-NSSAI IE is also included in the HANDOVER REQUEST message for mobility control purpose. Since the HO request is still based on PDU session which is associated with slice; thus, the slice based mobility control has already been supported on current specs.
Consequently, both CAG and slice based mobility control should be supported for PNI-NPN.
Proposal 1: Both CAG and slice based mobility control should be supported for PNI-NPN.

· Open issue 2: Does Source RAN node select and signal the target CAG ID?
· Open issue 3: Should source RAN ideally try to keep to UE on the same CAG ID?

In our opinion whether to support these depends on two factors:
1. Whether there exists the priority differentiation for different CAG IDs
2. Whether there exists different supported slicing for different CAG IDs

If there is a clear priority differentiation for different CAG IDs among cells, and if there is definite relationship between supported slicing and CAG IDs, it is beneficial for the source RAN node to select and signal the target CAG ID, and try to keep to UE on the same CAG ID. However, if there’s no such mandatory differentiation or relationship, the source RAN should not be restricted to keep the same CAG ID, it could be up to OAM to operate such configurations; based on the same reason, it does no harm for source RAN to select and transfer the target CAG ID, which can be referred by target RAN.
Proposal 2: Source RAN could select and signal the target CAG ID.
Proposal 3: It should not be restricted for source RAN to keep to UE on the same CAG ID.

· Open issue 4: What does Target NG-RAN node do if selected target CAG id is not matching any of the target cell’s supported CAG IDs?

This situation may happen when the configuration update for the supported CAG IDs is not prompt, which might be up to implementation to minimize the occurrence of such issue. If such issue happens, the target NG-RAN node could select a supported CAG ID, which is in the UE supported CAG ID list, and respond to the source NG-RAN node.
Proposal 4: The target NG-RAN node could select a supported CAG ID, which is in the UE supported CAG ID list, and respond to the source NG-RAN node, if selected target CAG ID is not matching any of the target cell’s supported CAG IDs.

· Open issue 5: 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?

For NG handover question, we assume that the UE’s allowed CAG ID list has been sent by Mobility Restriction before the initiation of handover procedure. And source NG-RAN has been assumed to know the supported CAG IDs of potential target NG-RAN cells, by the existing agreement. For the normal operation, the source cell will choose a target cell by UE allowed CAG ID list and target supported CAG ID list. In other words, the source cell has performed such check and there is no need for AMF to double check the same thing. In addition, as indicated in our companion paper, it is better for AMF to check if the selected CAG ID matches the UE allowed CAG ID list and target supported CAG ID list, which means that UE allowed and target supported are not necessarily required to be identical.
For Xn handover question, based on TS23.501, during the initial access, UE selects a suitable CAG ID and signal to RAN, and RAN passes it to the AMF; i.e. AMF is aware of the selected CAG ID during initial access. However, in our opinion, AMF is not necessarily aware of the serving CAG ID all the time for such as charging reason, because there’s no indication that the CAG ID is coupled with specific service(s). In addition, the AMF can use other information, such as slicing, to differentiate the service. Consequently, there’s no need for AMF to be aware of the UE’s serving CAG ID in real time.
Proposal 5: AMF does NOT need to know the concept of serving CAG ID.
Proposal
The paper provides thoughts on mobility aspects for PNI-NPN, and proposals are listed as below,
Proposal 1: Both CAG and slice based mobility control should be supported for PNI-NPN.
Proposal 2: Source RAN could select and signal the target CAG ID.
Proposal 3: It should not be restricted for source RAN to keep to UE on the same CAG ID.
Proposal 4: The target NG-RAN node could select a supported CAG ID, which is in the UE supported CAG ID list, and respond to the source NG-RAN node, if selected target CAG ID is not matching any of the target cell’s supported CAG IDs.
Proposal 5: AMF does NOT need to know the concept of serving CAG ID.
References
[1] R3-194686
[2] TS23.501

