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Introduction
For the UE in inactive state, it is expected that RAN initiates NG connection release if RNAU is not received before the expiry of the RNAU timer. But SA2 does not expect immediate NG release. We thus propose guard time between the expiry of the RNAU timer and the time that RAN requests NG connection release, and provide the corresponding TPs.
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Discussion
RAN2#98 has agreed that the RAN-based notification area update (RNAU) is also performed periodically for the UE in inactive state:

2
A UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically. 

The main purpose of performing RNAU periodically is to guarantee the UE's reachability at least with the frequency of the associated timer. RAN can also rely that the UE will perform RNAU periodically, thus RAN is able to know that the UE is out of coverage if RAN does not receive RNAU until the expiry of this timer.

Observation 1: Periodic RNAU procedure is defined to guarantee UE’s reachability, thus RAN can know that UE is out of coverage if no RNAU received until the expiry of the periodic RNAU timer.
Regarding this periodic RNAU timer, it is expected that the UE-associated NG connection is released after its expiry in RAN. But according to TS 23.501 [1], SA2 is not expecting immediate release request from the anchor gNB. The reason is that it may result in unnecessary NG connection release as the UE may be temporarily out of coverage at the time that the UE sends RNAU. The UE may be shortly back in coverage and perform RNAU, but it would be late if this update reaches to the anchor gNB after receiving NG-AP UE Context Release Command from AMF. For such purpose, the current TS 23.501 mentions a guard time called an RRC release timer between the expiry of the periodic RNAU timer and the time that RAN requests NG connection release.

Observation 2: SA2 is not expecting immediate NG connection release request from the anchor gNB upon the expiry of the periodic RNAU timer (i.e., expecting a guard time before the release request).
However, since the description of RAN behavior related to this additional guard time is not appropriate for TS 23.501, it is expected that SA2 will simply refer to TS 38.300 [2] in the end. We believe that it is RAN3 business to describe this guard time and associated behaviors.

Proposal 1: RAN3 to support the additional guard time between the expiry of the periodic RNAU timer and the time that RAN requests NG connection release.
This guard time would be managed only in gNBs, thus we believe that there is no need to specify the values.
Proposal 2: RAN3 to describe the associated behaviors in specs, while leaving the values of this guard time up to implementation.
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Conclusion

In the present contribution we make the following observations:

Observation 1: Periodic RNAU procedure is defined to guarantee UE’s reachability, thus RAN can know that UE is out of coverage if no RNAU received until the expiry of the periodic RNAU timer.

Observation 2: SA2 is not expecting immediate NG connection release request from the anchor gNB upon the expiry of the periodic RNAU timer (i.e., expecting a guard time before the release request).
Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to support the additional guard time between the expiry of the periodic RNAU timer and the time that RAN requests NG connection release.

Proposal 2: RAN3 to describe the associated behaviors in specs, while leaving the values of this guard time up to implementation.
The related Stage 3 TP for NG-AP spec is provided in Section 5. The corresponding Stage 2 TP is provided in [3].
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Text Proposals for TS 38.413 (NG-AP)
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
8.3.2
UE Context Release Request (NG-RAN node initiated)

8.3.2.1
General

The purpose of the UE Context Release Request procedure is to enable the NG-RAN node to request the AMF to release the UE-associated logical NG-connection due to NG-RAN node generated reasons, e.g., “TRNAUGuard Expiry” [FFS for the example]. The procedure uses UE-associated signalling.

Editor’s Note:
Further details are FFS.

<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(TRNAUGuard Expiry)
	


The meaning of the different cause values is described in the following table.
	Radio Network Layer cause
	Meaning

	TRNAUGuard Expiry 
	The timer guarding the NG connection release after the expiry of the periodic RAN-based notification area update timer.


Editor’s Note:
Further details FFS.
