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Discussion and decision
1 Introduction

This contribution discusses open details in relation to the RNAU procedure including triggering of RNAU, and expected related UE actions. 
2 Discussion
RAN2 agreed to the following points when discussing trigger conditions for which a UE in RRC_INACTIVE transitions autonomously to IDLE as part of the email discussion report [99#30].
"In the following cases the UE releases the UE context, UE AS informs UE NAS:

(b) Upon failure of resume procedure (including the RAN update case);

FFS Whether this applies in all cases of failure of resume procedure

(d) Upon reselecting to other RAT; 

(e) Upon reception of CN initiating paging;"

However RAN2 could not conclude on other points, from which we would like to further discuss the following ones, as well as, the UE's expected action:
(a) Upon expiring of periodic RAN notification area update (RNAU) timer
(c) Upon UE enters into any cell state or not finding a suitable cell or getting out of service. Consider the option (c.1) FFS until it is closed whether the PLMN selection is allowed while in RRC_INACTIVE, or option (c.2) keep UE in RRC_INACTIVE.
2.1 Failure of resume procedure
A failure of the resume procedure could be discussed from UE and gNB perspective: 

· If the resume failure is triggered by gNB ( this case is addressed by gNB via the fall-back mechanism to RRC connection establishment scenario agreed in RAN2#99 meeting (similar to Rel-13 UP CIoT). I.e. if the UE accesses a gNB and the gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.

· Resume failure triggered by UE ( this case was discussed in high level during RAN#99 and it was agreed that a UE should autonomously move into RRC_IDLE. However we see very important to further discuss this point, as well as, clarifying what a resume failure is for a UE.  

A failure of the resume procedure for a UE includes a failure due to the out of coverage, access control, or a failure during the random access procedure, or failure due to a reject (in case the network is congested) when trying to resume a RRC connection. 
Proposal 1. A failure of the resume procedure can happen due to out of coverage, access control, during the random access procedure or when gNB rejects the resumption.

As previously mentioned, during RAN2#99 meeting, it was agreed that a failure of resume procedure triggers a UE in RRC_INACTIVE to move into RRC_IDLE. However we suggest RAN2 to further discuss this point aiming to minimize the cases when the state of the UE is not aligned between UE and network. Current behaviour implies that the mis-match of the UE's state might be a very common state as immediately after the UE triggers a failure of the resumption, the UE has to always move into RRC_IDLE.

Therefore we suggest distinguishing the following two cases:

· "Initial failures of the resumption" ( referring to failures of the resume procedure that allow the UE to stay in RRC_INACTIVE and, when applicable, trigger the resumption of the RRC connection.

· "Final failure of the resumption" ( referring to the n-th time (persistent) that the resume procedure fails and triggers the UE in RRC_INACTIVE to move into RRC_IDLE and, when applicable, trigger the establishment of a new RRC connection.
Therefore a UE in RRC_INACTIVE is allowed to retry multiple times a resumption procedure upon "initial failures of the resumption" before triggering a "final failure of the resumption" that triggers the UE to transition into RRC_IDLE. The details of the mechanism could be further discussed e.g. whether it is up to UE implementation or whether specification defines the UE behaviour, such as, the number of times a UE can retries or the time that a UE can be retrying before triggering the failure.

Proposal 2. A UE in RRC_INACTIVE is allowed to retry multiple times a resumption procedure upon "initial failures of the resumption" (i.e. UE stays in RRC_INACTIVE after a failure of the resume procedure), before triggering a "final failure of the resumption" that makes the UE to transition into RRC_IDLE. Mechanism details are FFS.
In addition, we should discuss the expected UE behaviour after a failure of the resume procedure, understanding that this might be different depending on what triggered the resumptions e.g. a RNAU (normal or periodic) vs MT access, vs any other access (e.g. MO data/signaling).
The UE behaviour upon triggering a resumption failure while trying to perform a RNAU or MT access might require different treatment than for MO access. When resuming to perform RNAU or MT access, a UE should trigger a retry quickly. The reason for the RNAU is because the UE is out of the configured RNA (i.e. unreachable via RNA-initiated paging, and potentially even CN-initiated paging) or the UE is expected to perform its periodic reporting (in order not to be released and potentially even deregistered at some point). For the MT access, the network is expecting the UE's access in order to deliver the DL data.
On other hand, if the UE in RRC_INACTIVE was trying to resume the connection for MO access (data or signaling), it could be left up to UE implementation or in in the case to MO signaling trigger by NAS up to upper layers how to handle it.

Proposal 3. When the resume procedure fails, the following two cases should be supported: 

Proposal 3.1. Case (1) if failure of resumption was when performing RNAU (normal or periodic) or when performing MT access, UE shall trigger an immediate request to get RRC_CONNECTED.
Proposal 3.2. Case (2) if failure of resumption was when performing MO signaling access (i.e. triggered by upper layers), it should be up to upper layers the decision on what to do.

Proposal 3.3. Case (3) if failure of resumption was when performing MO data (including all other cases that might be defined for the new access categories), it should be up to UE the decision on what to do.

Proposal 4. Send an LS to SA2 and CT1 updating them on UE's expected behaviour upon failure of the resume procedure as described in proposal 2 and 3 (including proposals 3.1, 3.2 and 3.3).

2.2 Handling out of service (including any cell state)
RAN2 needs to discuss the expected behaviour of a UE in RRC_INACTIVE when being temporarily in the camped on any cell state, or out of service. During the email discussion [98#30], it was pointed that RAN2 should not discuss this topic until CT1 concluded the PLMN selection supported for UE in RRC_INACTIVE. On this topic, CT1 confirmed the support of PLMN selection, as shown below in the reference taken from CT1 TR 24.890:
Unless stated otherwise, the UE behavior in 5GMM-CONNECTED mode with RRC INACTIVE indication follows the UE behavior in 5GMM-CONNECTED, except that:

· the UE shall apply the mobility restrictions; and

· the UE shall perform the PLMN selection procedures

as in 5GMM-IDLE mode.
Observation 1. CT1 has agreed that a UE in RRC_INACTIVE performs PLMN selection procedures. 

The following options were discussed for expected behaviour of a UE in RRC_INACTIVE when being temporarily camped on any cell state, or out of service: 

option a) UE in RRC_INACTIVE moves immediately into RRC_IDLE.

option b) UE in RRC_INACTIVE keeps current state unless periodic RNAU timer expires, in which case the behavior described in proposal 1.1 would be expected.

For this discussion, our understanding is that the UE should be kept in RRC_INACTIVE during the temporarily out of coverage in order to keep the UE and network in-synch without generating unnecessarily signaling (option b). If a UE were to move into RRC_IDLE immediately after camping on any cell state (option a) and it was only temporarily went out of coverage, the UE and network would have a mis-match of the UE's state as soon as the UE were back into coverage. Therefore it is preferable to avoid option b.

Proposal 5. A UE in RRC_INACTIVE keeps its current RRC state when being temporarily camped on any cell state or out of service, at least until expiry of periodic RNAU timer. 

3 Conclusion

The observation captured is the following:
Observation 1.
CT1 has agreed that a UE in RRC_INACTIVE performs PLMN selection procedures.


The proposal captured are the following:
Proposal 1.
A failure of the resume procedure can happen due to out of coverage, access control, during the random access procedure or when gNB rejects the resumption.
Proposal 2.
A UE in RRC_INACTIVE is allowed to retry multiple times a resumption procedure upon "initial failures of the resumption" (i.e. UE stays in RRC_INACTIVE after a failure of the resume procedure), before triggering a "final failure of the resumption" that makes the UE to transition into RRC_IDLE. Mechanism details are FFS.
Proposal 3.
When the resume procedure fails, the following two cases should be supported:
Proposal 3.1.
Case (1) if failure of resumption was when performing RNAU (normal or periodic) or when performing MT access, UE shall trigger an immediate request to get RRC_CONNECTED.
Proposal 3.2.
Case (2) if failure of resumption was when performing MO signaling access (i.e. triggered by upper layers), it should be up to upper layers the decision on what to do.
Proposal 3.3.
Case (3) if failure of resumption was when performing MO data (including all other cases that might be defined for the new access categories), it should be up to UE the decision on what to do.
Proposal 4.
Send an LS to SA2 and CT1 updating them on UE's expected behaviour upon failure of the resume procedure as described in proposal 2 and 3 (including proposals 3.1, 3.2 and 3.3).
Proposal 5.
A UE in RRC_INACTIVE keeps its current RRC state when being temporarily camped on any cell state or out of service, at least until expiry of periodic RNAU timer.


