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1 Introduction
In NR discussion, an RRC_INACTIVE state, in which UE keeps NG connection but no RAN connection, is introduced. For the RRC_INACTIVE state, upon downlink data arrival, CN could directly send the DL data to the gNB that NG connection is kept for that UE which here we call it anchor gNB, and then the anchor gNB initiates RAN paging.
In previous SA2 meeting, the following agreement for UE reachability management was achieved and captured in [1]:

When the UE is detected as unreachable at the RAN, the RAN notifies that to the CN.
In this document, we provide technical insight on this UE unreachable issue, especially for UE in RRC_INACTIVE state. 
2 Discussion
For UE in RRC_INACTIVE state, two cases can be considered as UE unreachable at the RAN. First, UE can be considered as unreachable directly after it enters RRC_INACTIVE state. Because the RAN connection is released or suspended, or say no RAN connection is applicable for the UE in RRC_INACTIVE state, the anchor gNB has no clue where the UE is if there is no indication from the UE. Second, if RRC_INACTIVE UE indicates to the anchor gNB its position under certain conditions, thus the anchor gNB has knowledge about UE position in a specific RAN paging area Therefore the anchor gNB could page the UE in that area when needed. However, if the paging initiated by the anchor gNB fails due to, for example, no paging area update for some reasons, the RRC_INACTIVE UE under this anchor gNB will be unreachable.
In the first case, gNB-initiated paging procedure could be applied as already discussed in previous meetings. Another option is that gNB could directly notify CN to trigger normal paging procedure as UE can be regarded as unreachable in this case. This also helps to resolve the issue that how to reach UE if gNB-initiated paging could not be applied because, for example, no RAN paging area is configured or UE context happens to be lost.

This detailed UE Unreachable Notification procedure for case one is illustrated in figure 1 below, in which

· the UE is in RRC_INACTIVE state;

· gNB receives DL data for the RRC_INACTIVE UE from CN;

· gNB notifies that to the CN by sending CN a UE Unreachable Notification message which carries UE identity to indicate which UE is unreachable;

· CN initiates paging procedure in tracking areas to reach UE.




Figure 1: UE Unreachable Notification procedure in case 1
In the second case, according to the above agreement in SA2, gNB should notify UE unreachable to the CN when paging failure happens. Considering UE is still in its old tracking area or otherwise a tracking area update will happen to indicate CN, CN could initiate normal paging procedure by sending the paging message to each eNB with cells belonging to the tracking areas in which the UE is registered to reach UE. Figure 2 shows the detailed UE Unreachable Notification procedure for this case, which is similar with the procedure described in case one, except that, 
· After gNB receives DL data for the RRC_INACTIVE UE from CN, it initiates paging procedure;

· If paging failure happens and UE is detected as unreachable, gNB notifies that to the CN and triggers CN-initiated paging procedure.




Figure 2: UE Unreachable Notification procedure in case 2
Proposal: For UE in RRC_INACTIVE state, a UE Unreachable Notification procedure should be initiated by gNB to notify CN and trigger paging procedure in CN.
For the UE in a state other than RRC_INACTIVE state, the same UE Unreachable Notification procedure could also be used to notify CN if the UE is detected as unreachable at the RAN.
3 Proposal
The paper discussed UE unreachable issue introduced by SA2 for RRC_INACTIVE UE and came to the following proposal:

Proposal: For UE in RRC_INACTIVE state, a UE Unreachable Notification procedure should be initiated by gNB to notify CN and trigger paging procedure in CN.
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