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Introduction
In the last Hangzhou meeting, RAN2/RAN3 agreed to put FFS for the RAN paging failure handling in relation to how to define the RAN-initiated paging failure and the periodic RAN Location Area Update (RLAU) procedure. This contribution provides further details on this issue and proposes the corresponding Stage-2 Text Proposal for TS 38.300 [1].
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Discussion

In the RAN2#98 email discussion [98#54], the RAN3 agreement "upon RAN paging failure, the last serving NG-RAN node shall release the NG connection of the UE" was updated to be captured as "FFS whether upon RAN paging failure, the last serving NG-RAN node shall release the NG connection of the UE". The motivation was that it should be discussed in relation to the persistent RAN-initiated paging failure and the periodic RLAU (which was agreed on RAN2#98 meeting), as well as the UE state mismatch.
How many paging retries should be performed to trigger a failure of RAN-initiated paging or whether it should be left up to network implementation needs more discussions. However, at least in relation to the periodic RLAU procedure, we believe that we can make a progress.

In our understanding, periodic RLAU procedure is defined to guarantee UE’s reachability (at least with the frequency of the periodic RLAU timer). Therefore, while this periodic RLAU timer is running, gNB should consider UE as in INACTIVE.  As a result, gNB shall not release the RRC connection even when RAN paging failure is triggered (while this periodic timer is running) [2]. The NG connection of the UE should remain still as well. 
Observation 1: Periodic RLAU procedure is defined to guarantee UE's reachability, at least with the frequency of that periodic RLAU timer.
Observation 2: While periodic RLAU timer is running, gNB shall consider the UE as in INACTIVE even when RAN paging failure is triggered. The NG connection of the UE shall remain still.
On the other hand, for a failure of RAN paging followed by the configured periodic RLAU timer expiry, no more tolerance is required from gNB. As observed in [2], gNB should release the RRC connection, i.e., UE would be considered as in IDLE. In this case, the gNB needs to notify the AMF of the RRC connection release so that AMF can move the UE into CN IDLE and further release NG connection to avoid the UE state mismatch.

Observation 3: For a RAN paging failure followed by the periodic RLAU timer expiry, gNB shall release the RRC connection and consider the UE as in IDLE. The NG connection shall be released to avoid the UE state mismatch.

Therefore, we propose the following RAN3 impact in relation to RAN paging failure and periodic RLAU procedure:
Proposal 1: Upon a failure of RAN-initiated paging, RAN3 to agree to release the NG connection of the UE only if the failure is followed by the expiry of the configured periodic RLAU timer.
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Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: Periodic RLAU procedure is defined to guarantee UE's reachability, at least with the frequency of that periodic RLAU timer.
Observation 2: While the periodic RLAU timer is running, gNB shall consider the UE as in INACTIVE even when RAN paging failure is triggered. The NG connection of the UE remains still.
Observation 3: For a RAN paging failure followed by periodic RLAU timer expiry, gNB shall release the RRC connection and consider the UE as in IDLE. The NG connection should be released to avoid the UE state mismatch.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: Upon a failure of RAN-initiated paging, RAN3 to agree to release the NG connection of the UE only if the failure is followed by the expiry of the configured periodic RLAU timer.
It is proposed to agree the corresponding Stage-2 text proposal in [3].
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