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1.
Introduction
In this contribution, we would like to discuss about timer handling of RAN-based location area update (RLAU) procedure and suggest proposals.
2
Discussion
There are three cases when the UE in RRC_INACTIVE initiates RLAU.

Case 1. When the UE receives RAN-initiated paging or detects uplink data/signalling
Case 2. When the periodic RLAU timer has expired 
Case 3. The UE camps on a cell not belonging to the configured RAN Notification Area

Regardless of which case triggers the RLAU, the gNB which receives the RRC Connection Activation Request message from the UE in RRC_INACTIVE will perform UE CONTEXT fetch procedure in order to resume RRC connection. In case of unsuccessful UE CONTEXT fetch, RAN2 agreed to use fallback procedure because fallback procedure will be faster than to trigger an initial RRC Connection establishment procedure after moving to RRC_IDLE. Therefore, when the RRC connection activation procedure is initiated due to receiving paging or detecting uplink data/signalling, a fallback procedure is beneficial. However, we need to discuss further whether the fallback procedure would be needed for RLAU due to mobility or periodic RLAU timer expiry. If the gNB performs a fallback procedure as a response to RRC Connection Activation Request due to mobility or periodic RLAU timer expiry, the UE should transit to RRC_CONNECTED even though there is no user data to transmit. Compared to data transmission, RLAU by mobility or periodic RLAU timer expiry is not urgent, so it is more reasonable for the gNB to send the UE to RRC_IDLE in response to the RRC Connection Activation Request message via MSG4. Thus, the fallback procedure should not be considered for the RLAU due to mobility or periodic RLAU timer expiry.
Proposal 1. The fallback procedure should not be considered for the RLAU due to mobility or periodic RLAU timer expiry.

Regarding case 2, if the UE receives “periodic RLAU timer for a UE in RRC_INACTIVE (TpRLAU)”, the UE initiates RLAU upon TpRLAU expiry. Thus, it is reasonable for the gNB to consider that the UE is in RRC_INACTIVE until TpRLAU expires, so the UE keeps a TpRLAU before receiving a response to the RRC Connection Activation Request message from the network, e.g., RRC connection resume message or RRC connection setup message (in case of fallback procedure).

Proposal 2. Until TpRLAU expires, the gNB considers the UE to be in RRC_INACTIVE.
Regarding case 3, this occurs by cell reselection while in RRC_INACTIVE. Since RAN2 agreed that the UE performs UE-based mobility, the UE can move to better cell not belonging to legacy RNA even though RLAU is in progress. If the UE in RRC_INACTIVE is in border area of RNA, there may be a case where the UE continuously initiates RLAU due to a mobility of the RNA boundary back and forth. In this case, on-going RLAU in a new cell will be likely to fail because the UE cannot be possible to receive a response message from the network. However, based on proposal 2, since the gNB considers the UE to be in RRC_INACTIVE if the TpRLAU has not expired, the UE doesn’t need to initiate RLAU due to mobility (Case 3 in above).

Proposal 3. If the TpRLAU has not expired, When the UE returns from the new cell not belonging to the legacy RNA to the legacy RNA, the UE does not need to initiate RLAU due to mobility.
Since there can be a RACH retransmission or transmission delay due to bad or weak signal, the gNB may provide the “guard timer for the UE in RRC_INACTIVE (Tguard)” to defer the decision that is regarded as the UE is not in RRC_INACTIVE. If it is provided, Tguard can only be started after TpRLAU has expired.
Proposal 4. Considering the RACH retransmission or transmission delay due to a bad or weak signal, the gNB may provide the “guard timer for the UE in RRC_INACTIVE (Tguard)”, which defer the decision that is regarded as the UE is not in RRC_INACTIVE.

Based on our proposal, an example is described below:
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1) The UE in RRC_INACTIVE initiates RLAU upon reselecting to camp on a new cell not belonging to the configured RNA.

2) The RLAU fails because the UE moves back to a legacy cell.
3-1) If timer TpRLAU is configured and running, stay in RRC_INACTIVE with stored UE context without RLAU.

3-2) If timer TpRLAU expires but timer Tguard configured and running, stay in RRC_INACTIVE with stored UE context without RLAU.

3-3) If timer TpRLAU expires and Tguard expires or not configured, move to RRC_IDLE and inform upper layers.
3 Conclusion
In this discussion paper we have presented our views and considerations on timer handling of RLAU.

Proposal 1. The fallback procedure should not be considered for the RLAU due to mobility or periodic RLAU timer expiry.

Proposal 2. Until TpRLAU expires, the gNB considers the UE to be in RRC_INACTIVE.
Proposal 3. If the TpRLAU has not expired, When the UE returns from the new cell not belonging to the legacy RNA to the legacy RNA, the UE does not need to initiate RLAU due to mobility.
Proposal 4. Considering the RACH retransmission or transmission delay due to a bad or weak signal, the gNB may provide the “guard timer for the UE in RRC_INACTIVE (Tguard)”, which defer the decision that is regarded as the UE is not in RRC_INACTIVE.
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