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Discussion and decision
1 Introduction

This contribution discusses the relation between RAN-initiated and CN-initiated paging taken into consideration the proposal on the contribution [1] for RAN to transfer the paging initiator role to the CN for a UE in INACTIVE.
2 Discussion
2.1 Abnormal scenario 
The abnormal scenario understood as a "short/transitory" transition between RAN-initiated paging and CN-initiated paging needs to be handled for the gNB to trigger when the UE is not reachable. This scenario may happen when UE does not become RRC_CONNECTED after expiring of the periodic timer that triggers the RAN-based location area update (RLAU) procedure. At this point, the gNB may decide to move the UE into RRC_IDLE (informing about its unreachability), and release the N2 and the UE AS Context; if any, DL data can be deleted (or forwarded back to the GW).

Proposal 1. If gNB identifies that a UE is unreachable (i.e. no periodic RLAU), it needs to be able to release the UE's RRC connection (i.e. move UE from RRC_INACTIVE to RRC_IDLE) and inform the AMF of the failure of the RRC connection.
2.2 Normal scenario

A UE in INACTIVE is configured with a RNA where the gNB could reach the UE using the RAN-initiated paging mechanism. In order to get the maximum benefit of reducing signaling, it is assumed that the network would have Xn interface across all gNBs configured within the RNA. 
On other hand, some companies have raised their concerns that it might be desirable to rely on RAN-initiated paging routed by N2 or handled by AMF e.g. if the Xn interface were not available or were down. We do not see this essential use case but wanted to discuss the potential options that have been proposed. It is important to clarify that these options assume that the UE is reachable within the configured RNA and imply a long term transition from using the RAN-initiated and start using/relying on CN-initiated paging. This is different than when an abnormal situation happens as explained in previous section 2.1.
A) Full transition to use CN-initiated paging with no assistance information. The gNB requests the AMF to reach the UE using CN-initiate paging, however, as no assistance information is provided, the AMF would try to page the UE within its whole TA. Note that the paging process is handed over to the AMF.
B) Full transition to use CN-initiated paging with assistance information of the configured RNA. Similar to option A with the difference that the gNB provides the information of the configured RNA to the AMF via N2 to restrict the CN-initiated paging within this RNA region. Note that the paging process is handed over to the AMF.
C) gNB gets assistance from AMF to page a given UE. The gNB controls which gNB would the AMF send the paging for a given UE. Therefore gNB uses the RAN-initiated paging mechanism to reach a UE via the AMF. Note that the paging process is still handled by the gNB.
We do not see it as essential to enable any of the options above, however if this is seen required by majority of companies, we understand that option (B) and (C) are preferable as paging is kept within the configured RNA. Moreover option (C) may be even more preferable as the gNB is in control of the initiation and repetitions of the paging for the UE in RRC_INACTIVE (which it is not the case for option (A) or (B) where the paging repetitions would be handled by AMF). On summary, option (C) has the advantage that if the UE resumes the RRC connection, this gNB would be notified e.g. if the UE did not move, the resumption would be to this gNB and if the resumption happened within another gNB in the RNA, this new gNB would request the fetch of the UE AS Context from the old gNB (which would be an indication for the gNB to stop the paging).

Proposal 2. To discuss if the 5G system needs to support paging for a UE in INACTIVE via both N2 and AMF, as per option A, B or C. 
3 Conclusion

The proposal captured are the following:
Proposal 1.
If gNB identifies that a UE is unreachable (i.e. no periodic RLAU), it needs to be able to release the UE's RRC connection (i.e. move UE from RRC_INACTIVE to RRC_IDLE) and inform the AMF of the failure of the RRC connection.
Proposal 2.
To discuss if the 5G system needs to support paging for a UE in INACTIVE via both N2 and AMF, as per option A, B or C.
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