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Introduction
This paper discusses a remaining issue regarding the handling of timer T380 (periodic RNAU timer). A companion CR can be found in [1].
[bookmark: _Ref178064866]Discussion
The main functionality of the periodic RNAU timer T380 is to enable the UE and the network to synchronize their state from time to time. The timer is initiated upon the reception of a suspend configuration in RRCRelease e.g. when the UE enters RRC_INACTIVE.
In RAN2#103bis in Chengdu, T380 stopping criteria have been defined in the following IPA CR [2]:
R2-1813823	[C204] Handling of timer T380	CATT	CR	Rel-15	38.331	15.3.0	0219	-	F	NR_newRAT-Core
=>	Agreed in principle

Timer T380 is stopped at least upon RRCRelease, RRCResume and RRCSetup.

Expiry of timer T380 while timer T302 is running
The network may respond any resume request with an RRCReject message, so that timer T302 starts. The following cases may occur:
· Case 1/ UE triggers a periodic RNA update (expiry of T380) and receives RRCReject;
· Case 2/ UE triggers a mobility RNA update and receives RRCReject;
· Case 3/ UE triggers other resume procedure (not RNA update) and receives RRCReject;

In Case 1/ the RNAU was triggered by the expiry of timer T380. Upon receiving RRCReject the RNAU procedure becomes pending (pendingRnaUpdate variable set to TRUE) and, upon barring alleviation the procedure should be executed. Hence, as the procedure was triggered by the expiry of timer T380, there is no risk of timer T380 expiry while timer T302 is running in case 1/.
If a periodic RNAU is rejected, there is no risk of expiry of timer T380 while timer T302 is running.




Case 2/ is more interesting. Upon receiving RRCReject the RNAU procedure becomes pending (pendingRnaUpdate variable set to TRUE), as shown below:
***************************************************************************************************************************
5.3.15.2	Reception of the RRCReject by the UE
The UE shall:
. . .
1>	if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:
2>	if resume is triggered by upper layers: 
3>	inform upper layers about the failure to resume the RRC connection;
Editor's Note: FFS In which cases upper layers are informed that a resume failure occurred upon the reception of RRC Reject.
2>	if resume is triggered by RRC:
3>	set the variable pendingRnaUpdate to 'TRUE';
2>	discard the KgNB, the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key derived in accordance with 5.3.13.3;
2>	suspend SRB1, upon which the procedure ends;
The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.
***************************************************************************************************************************

However, while the wait timer T302 is running there is a risk of timer T380 expiry (as timer T380 is not stopped upon transmitting a resume request like message, as it was before the [2] as agreed). 
If a mobility RNAU is rejected, there is a risk of expiry of timer T380 while timer T302 is running.

Then, according to the specifications, the UE initiates another RNA update while timer T302 is running, as shown below:
***************************************************************************************************************************
5.3.13.8	RNA update
In RRC_INACTIVE state, the UE shall:
1>	if T380 expires; or
1>	if RNA Update is triggered at reception of SIB1, as specified in 5.2.2.4.2
2>	initiate RRC connection resume procedure in 5.3.13.2 with cause value set to 'rna-Update';
1>	if barring is alleviated for Access Category '8', as specified in 5.3.14.4:
2>	if upper layers do not request RRC the resumption of an RRC connection, and
2>	if the variable pendingRnaUpdate is set to 'TRUE':
3>	initiate RRC connection resume procedure in 5.3.13.2 with cause value set to 'rna-Update'.
***************************************************************************************************************************






Then, when the UE tries to resume the access will be considered barred for RNA updates (because timer T302 is running), as shown below:
***************************************************************************************************************************
[bookmark: _Toc525763203]5.3.13.2	Initiation
The UE initiates the procedure when upper layers or AS (when responding to NG-RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE) requests the resume of a suspended RRC connection.
The UE shall ensure having valid and up to date essential system information as specified in section 5.2.2.2 before initiating this procedure.
Upon initiation of the procedure, the UE shall:
Editor's Note: FFS Whether SCG configuration should be released or whether that should be treated as any other configuration (i.e. with delta signalling).
1>	if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2>	select '0' as the Access Category;
2>	perform the unified acccess control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities provided by upper layers;
3>	if the access attempt is barred, the procedure ends;
1>	else if the upper layers provide an Access Category and one or more Access Identities upon requesting the resumption of an RRC connection:
2>	perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;
2> set the resumeCause in accordance with the information received from upper layers;
3>	if the access attempt is barred, the procedure ends;
1>	else if the resumption of the RRC connection is triggered due to an RNA update:
2>	if an emergency service is ongoing:
NOTE:	How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3>	select '2' as the Access Category;
2>	else:
[bookmark: _Hlk527363868]3>	select '8' as the Access Category;
2>	perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and one or more Access Identities provided by upper layers;
3>	if the access attempt is barred:
4>	set the variable pendingRnaUpdate to 'TRUE';
4>	the procedure ends;
. . . 

[bookmark: _Toc525763212]5.3.14	Unified Access Control
[bookmark: _Toc525763213]5.3.14.1	General
The purpose of this procedure is to perform access barring check for an access attempt associated with a given Access Category and one or more Access Identities upon request from upper layers according to TS 24.501 [23] or the RRC layer.
[bookmark: _Toc525763214]5.3.14.2	Initiation
Upon initiation of the procedure, the UE shall:
1>	if timer T390 is running for the Access Category:
2>	consider the access attempt as barred;
1>	if timer T302 is running and the Access Category is neither '2' nor '0':
2>	consider the access attempt as barred;
1>	else:
2>	if the Access Category is '0':
. . .
***************************************************************************************************************************

Hence, if timer T380 expiry while timer T302 is running, specifications define that the RNA update triggered by the expiry of T380 is considered pending, which is modelled by setting the pendingRnaUpdate to 'TRUE' upon the detection of barring in sub-clause 5.3.13.2. However, as the procedure that was initially rejected was an RNA update, an RNAU procedure is already pending, so the pendingRnaUpdate variable is already set to ‘TRUE’. 
Upon the expiry of timer T380 while timer T302 is running, the variable pendingRnaUpdate may be set to TRUE (when mobility RNAU was rejected).

In case 3/ a NAS request to resume is rejected with wait timer. Hence, as timer T380 is not stopped or re-started upon the reception of RRCReject, timer T380 may expiry while timer T302 is running.
If a NAS request to resume is rejected, there is a risk of expiry of timer T380 while timer T302 is running.

In that case, any pending procedure is handled on NAS level and, in case timer T380 expiry while timer T302 is running, the only difference is that the variable the pendingRnaUpdate variable would be set to ‘FALSE’ when the triggering of the RNA update caused by the T380 expiry leads to set the pendingRnaUpdate variable to ‘TRUE’.
Upon the expiry of timer T380 while timer T302 is running, the variable pendingRnaUpdate may be set to FALSE (when NAS request to resume was rejected).







Pending RNA update upon the expiry of Timer T380 while T302 is running
Our conclusion is that the NR RRC specifications define that upon the expiry of timer T380 while timer T302 is running, the RNAU procedure becomes pending, in the case it is not already pending.
Confirm that upon the expiry of timer T380 while timer T302 is running the RNAU procedure becomes pending, if not already pending.

Assuming the behaviour, a small inconsistency exists in the specifications as the pendingRnaUpdate variable may already be set to ‘TRUE’ when the timer T380 expiry. That may be simply solved by adding that this is done if the variable is set to ‘FALSE’.
If an RNAU attempt is barred, set the pendingRnaUpdate variable to ‘TRUE’, if that is ‘FALSE’.

A companion CR implements proposal 1 and 2 [1].
Conclusion
In section 2 the following observations were made:
1. Timer T380 is stopped at least upon RRCRelease, RRCResume and RRCSetup.
1. If a periodic RNAU is rejected, there is no risk of expiry of timer T380 while timer T302 is running.
If a mobility RNAU is rejected, there is a risk of expiry of timer T380 while timer T302 is running.
Upon the expiry of timer T380 while timer T302 is running, the variable pendingRnaUpdate may be set to TRUE (when mobility RNAU was rejected).
If a NAS request to resume is rejected, there is a risk of expiry of timer T380 while timer T302 is running.
Upon the expiry of timer T380 while timer T302 is running, the variable pendingRnaUpdate may be set to FALSE (when NAS request to resume was rejected).

Based on the discussion in section 2 we propose the following:
1. Confirm that upon the expiry of timer T380 while timer T302 is running the RNAU procedure becomes pending, if not already pending.
1. If an RNAU attempt is barred, set the pendingRnaUpdate variable to ‘TRUE’, if that is ‘FALSE’.
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