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Discussion and decision
1 Introduction

In the RAN2 NR Adhoc meeting #1807, the handling of out of coverage during RRC_INACTIVE was discussed in main session and made the following working assumption:
Working assumption

1
RRC_INACTIVE supports “Camped on any cell” and "Any cell selection". 

2
Consequence that in the case periodic timer expires when UE is not camped on a suitable cell will not trigger transition to IDLE.

During one of the parallel sessions of RAN2#101bis, it had been agreed that the UE enters idle whenever it goes out-of-coverage, as per below:

Agreements:
1              To adopt as a baseline for Rel-15 the simplest solution when a UE enters RRC_IDLE when it leaves "camped normally" state.

2              Additional solutions can be considered in Rel-15/16 on top of the baseline approach.
In this contribution, we further discuss the aspect related to out of coverage handling during inactive state. 

2 Discussion
As per TS 23.501, the inactive UE shall enter idle and perform NAS recovery if it cannot successfully resume the RRC upon RNAU timer expiry. 

“

In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE state and initiates the NAS signalling recovery (see TS 24.501 [47]) in the following cases:

-
If RRC resume procedure fails,

-
If the UE receives Core Network paging,

-
If the periodic RAN Notification Area Update timer expires and the UE cannot successfully resume the RRC Connection,
-
In any other failure scenario that cannot be resolved in RRC Inactive state and requires the UE to move to CM-IDLE state.

“

Observation 1: the working assumption is not aligned with the description in TS23.501.
Based on agreement made in the parallel session, a UE enters RRC_IDLE when it leaves "camped normally" state. We assume that similar to other resume failure cases, the UE AS shall inform UE NAS, and NAS will trigger NAS recovery in order to get back in sync with network state when the UE comes back to coverage. 
Being unable to find a suitable cell (“camped on any cell” state), or acceptable cell (“Any cell selection” state) will be a highly temporary scenario in commercial network, and most likely, the UE will select suitable cell in same RAT (NR) or other RAT quickly. During early deployments of NR, the operator would provide localised NR coverage together with good underlying LTE coverage, and the most likely outcome would be that the UE will move to LTE, and will actually reselect even before entering the "any cell selection" state. And, we have already agreed that if another RAT is selected, the UE will go to IDLE directly and inform NAS.  

In the past meeting, the following options were discussed for expected behaviour of a UE in RRC_INACTIVE when being temporarily “camped on any cell” state or “any cell selection” state: 

option a) UE in RRC_INACTIVE moves immediately into RRC_IDLE agreed in parallel session..

option b) UE in RRC_INACTIVE keeps current state until periodic RNAU timer expires.

option c) UE in RRC_INACTIVE starts a new timer for out of coverage and enters IDLE when the timer expires.
option d) Do nothing, the UE in RRC_INACTIVE keeps current state until T319 expires (T319 is started when resume is triggered).

The current WA is same as option d, but with more details. The problems with the current WA are:

· UE stays in RRC_INACTIVE while in ‘camped on any cell’ or ‘any cell selection’ state, potentially ignoring RNAU timer expiry failure as well as the UE’s inability to successfully resume which is not aligned with the descriptions in TS23.501. 
· State mismatch may happen since as per TS 23.501 text shown below, it has been agreed that the RAN initiates the AN release procedure after RNAU guard timer expiry. 

“To aid the UE reachability management in the AMF, RAN uses a guard timer with a value longer than the RAN Notification Area Update timer value provided to the UE. Upon the expiry of the periodic RAN Notification Area Update guard timer in RAN, the RAN shall initiate the AN Release procedure as specified in TS 23.502. “ 
As the UE’s context may thus be unavailable at the network when the inactive UE enters ‘camped normally’ state and initiates RNAU procedure, we think that it is better to enter idle when out-of-coverage upon RNAU timer expiry and maintain state synchronization between UE and network. 

· Complicated to solve open issues. As discussed in the meeting, we have to consider following cases: 

· AS triggered events:

· If the UE comes back to different cell, how to handle mobility based RNAU, periodic RNAU, especially if other events have been triggered, does the UE need to evaluate the condition again?

· NAS triggered events:

· If the UE comes back to different cell, how to handle TAU if the TAU is not needed any more, and if other events have been triggered, does the UE need to evaluate the condition again?

All the above issues were discussed in RAN2#102 as part of handling of cell reselection upon T300x/wait timer running. In that discussion, to avoid complexity, finally, RAN2 agreed to the simple solution as per below:
1: If Resume is triggered by AS and NAS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running rely on NAS recovery 

We believe the spirit of the agreement made in the parallel session is to reduce specification impact for the rare case when the UE in RRC_INACTIVE is without coverage for longer than RNAU timer expiry. Although option a) might incur some additional signalling overhead in case the UE was able to find a suitable cell in the same RAT, supporting this option is simpler and does not have much specification impact. Therefore option a) is still desirable.

Proposal 1. Disregard WA that UE in RRC_INACTIVE supports ‘camped on any cell’ and ‘any cell selection’ states. 

Proposal 2. Keep earlier agreement that a UE in RRC_INACTIVE transitions autonomously to IDLE and releases the UE context, and the UE AS informs UE NAS when being temporarily in “camped on any cell” state or “any cell selection” state. 

Proposal 3. Agree to text proposal in section 3 to support moving an inactive UE to idle if it is out of coverage.
3 Text proposal (Based on ASN.1 phase 2 review)

5.3.13.8
RNA update

Upon entering RRC_INACTIVE state, the UE shall:

1>
if T380 expires; or

1>
if upon cell reselection the UE enters an RNA not belonging to the configured ran-NotificationAreaInfo:

2>
if upper layers request resumption of an RRC connection;

3>
initiate RRC connection resume procedure in 5.3.13 with cause value set in accordance with the information received from upper layers;

2>
else:

3>
initiate RRC connection resume procedure in 5.3.13 with cause value set to ‘rna-Update’;

Editor’s note: FFS How to handle simultaneous NAS triggered events and AS triggered events (except TAU and RNAU, which has been explicitly agreed).

1> if barring is alleviated for Access Category [the Access Category corresponding to RNA update], as specified in 5.3.14.4:

Editor’s note: FFS whether to use access category 3 for MO-signalling or a standardised RAN specific access category for RNA update.
1>if the UE is camped normally:
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> set the variable pendingRnaUpdate to 'FALSE';
3> initiate RRC connection resume procedure in 5.3.13.2 with cause value set to ‘rna-Update’;
1> else:

2>if the variable pendingRnaUpdate is set to 'TRUE':

3> set the variable pendingRnaUpdate to 'FALSE';
   3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause RRC Resume failure;
4 Conclusion

The observation and proposals captured are the following:
Observation 1: the working assumption is not aligned with the description in TS23.501.
Proposal 1. Disregard WA that UE in RRC_INACTIVE supports ‘camped on any cell’ and ‘any cell selection’ states. 

Proposal 2. Keep earlier agreement that a UE in RRC_INACTIVE transitions autonomously to IDLE and releases the UE context, and the UE AS informs UE NAS when being temporarily in “camped on any cell” state or “any cell selection” state. 

Proposal 3. Agree to text proposal in section 3 to support moving an inactive UE to idle if it is out of coverage.

