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Introduction
This contribution is a revision of R2-1804807, based on discussion taken during the last meetings. 
This contribution attempts to further progress the area of RRC_INACTIVE state, clarifying the aspects related to the RAN Notification Area Update (RNAU) procedure in case of failure. In particular, the case when the UE is out of coverage is addressed. An addition in this revision of the contribution relate to handling when RNAU is barred by access control. 
[bookmark: _Ref178064866]Discussion
[bookmark: _GoBack]A UE in RRC_INACTIVE state sends an RRCResume message to execute the RAN Notification Area Update procedure.
In 3GPP RAN2#101 [1] the following has been agreed:
	Agreements
…
3:  If resume procedure (including RNAU procedure) fails, the UE move to RRC_IDLE and indicates to NAS to perform NAS recovery
3a Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.



This is in line with 3GPP 23.501 [2], stating the following:
	In addition, a UE in CM-CONNECTED state with RRC Inactive state shall enter CM-IDLE state and initiates the NAS recovery procedure 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.



The conditions above cover the failure cases, and the solution for each of them is to move to RRC_IDLE and initiate the NAS recovery procedure.
In RAN2#101bis meeting [3], the following has been agreed:
=>	Revisit discussion of RRC behaviour of UE when the UE enters out of coverage at next meeting.

Since no agreement has been taken specifically on the RNAU and the out-of-coverage aspects, this topic is discussed here.
Out of Coverage
The condition when the UE is out of coverage may not be clearly defined and could therefore not easily be classified as a failure scenario. For example, the UE might be out-of-coverage on one frequency band when it cannot find a suitable cell, but in this case the UE will look for other frequencies and/or RATs. 
[bookmark: _Hlk506196735]The out of coverage condition is not considered as a failure scenario.

In this situation the UE shall not enter RRC_IDLE state and the NAS recovery procedure is not needed.
If the UE is out of coverage and the periodic RAN Notification Area Update timer expires, the UE:
· shall not start the RNAU procedure
· shall stay in RRC_INACTIVE and wait to return in coverage
· shall initiate the RNAU procedure by sending the RRC Connection Resume message, as soon as it is in coverage

[bookmark: _Hlk506197138]When the periodic RNAU timer expires, a UE in out of coverage:
    - shall not initiate the RNAU procedure;
    - shall stay in RRC_INACTIVE and wait to return in coverage;
    - shall initiate the RNAU procedure as soon as it is in coverage.

This is in line with the working assumption taken in RAN2 #101bis [3], regarding cell re-selection during Resume procedure:

Working assumption
1	If cell re-selection occurs during T300X is running then the UE initiates resume procedure in the new cell. This implies that T300X (from new cell) is started when the procedure is re initiated.

Based on the working assumption, the UE will re-initiate the Resume procedure as soon as a new cell if found. Using the same approach, in case of out of coverage, the UE will start the RNAU procedure as soon as a suitable cell is found.
Depending on how long the UE was out of coverage, the network might have deleted the UE context. In this case the UE is moved to RRC_CONNECTED state via normal connection setup.
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Figure 1: handling of RNAU procedure when the UE is out of coverage

RNAU Barred by Access Control
A similar situation as “out-of-coverage”, that the UE may not even be able to or allowed to do RNAU would occur if the access attempt for RNAU is barred. In this situation, there is also a barring timer after which the UE is allowed to retry access. We think that the same procedure as for out-of-coverage should apply in this case, that UE should stay in RRC_INACTIVE and wait for barring timer to expire. 
This would be particularly useful in case the periodic RNAU is barred. Then we think it is straight-forward. 
In case the RNAU due to mobility is barred, it will not be possible to reach the UE with a RAN page. If such an RNAU attempt is barred, then there is a question on whether a NAS recovery would be admitted and a better choice. We think however that situations when RNAU’s are barred but mo-signaling is not is, if not strange, at least rare, and it would be advantageous if a temporary barring would not kick the UE to IDLE unless absolutely necessary. 
Thus, we propose the more general approach to have RNAUs prevented by barring not trigger a transition to RRC_INACTIVE.
When the UE is barred from performing an RNAU, the UE shall:
    - stay in RRC_INACTIVE
    - initiate the RNAU when the barring is alleviated.

Based on the discussion above we think there is no need for a new timer to handle the out-of-coverage and the RNAU barred cases. In both cases the UE stays in RRC_INACTIVE and initiate the RNAU procedure when a suitable cell is found
No new timer is needed to handle the out-of-coverage and the RNAU barred cases

Conclusion
In section 2 we made the following observations:

1. The out of coverage condition is not considered as a failure scenario.

Based on the discussion in section 2 we propose the following:

1. When the periodic RNAU timer expires, an UE in out of coverage:
     - shall not initiate the RNAU procedure;
     - shall stay in RRC_INACTIVE and wait to return in coverage;
     - shall initiate the RNAU procedure as soon as it is in coverage.

1. When the UE is barred from performing an RNAU, the UE shall:
    - stay in RRC_INACTIVE
    - initiate the RNAU when the barring is alleviated.

1. No new timer is needed to handle the out-of-coverage and the RNAU barred cases
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