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1. Introduction
RAN2 has sent a reply LS to CT1 in C1-192049 / R2-1902693, responding to the LS in C1-188954 / R2-1900004.This discussion paper will analyse relevant RAN behaviours and potential impact on CT1 specifications which are mentioned in the incoming LS.
2. Analysis

2.1. Resume failure scenario
First request from CT1 in the outgoing LS (C1-188954) was that

upon receipt of RRC(Connection)Reject, if the access attempt was triggered by the upper layers, the RRC layer should indicate the NAS layer of RRC connection failure without informing the NAS layer that access barring is applicable for all access categories except categories 0 and 2.
And the RAN2’s response (C1-192049) about this aspect is as follow:

	RAN2’s understanding is that the LS is referring to the RRC connection setup case and does not cover the RRC connection resume case. In the case that an RRC resume request is rejected by the network, if UE AS indicates connection failure to NAS without further specifying the reason for the failure, then NAS will not be able to distinguish the resume reject from other types of failures (e.g. T319 expiry). RAN2 understanding is that this would then result in that the NAS triggers NAS recovery. However, RAN2 has previously agreed and specified that the UE should remain in RRC_INACTIVE in case of reject. RAN2 has also assumed that the pending procedure will be re-triggered by the UE after the wait timer expires.




So basically, RAN2 argues that the additional information is required for the resume failure case in order to distinguish the RRC Reject case and the other cases. As mentioned in the incoming LS, RAN2 has already specified the related behaviour in their specifications, which is distinguishing two scenarios, in TS 36.331 and TS 38.331.
In TS 36.331 v15.5.0, clause 5.3.3.8 
	1>
else if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest sent while in RRC_INACTIVE:

2>
release the default MAC configuration;

2>
if RRCConnectionReject is received in response to a request from upper layers:

3>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
2>
if RRCConnectionReject is received in response to an RRCConnectionResumeRequest:

3>
if resume is triggered by upper layers:
4>
inform upper layers about the failure to resume the RRC connection;
(…)
3>
discard the current KeNB, KRRCenc key, KRRCint, KUPint key and KUPenc key;

3>
suspend SRB1, upon which the procedure ends;

2>
The UE shall continue to monitor RAN and CN paging while the timer T302 is running.


And in TS 38.331 v15.5.0, clause 5.3.15.2,
	The UE shall:

1>
if RRCReject is received in response to a request from upper layers:

2>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

1>
if RRCReject is received in response to an RRCSetupRequest:

2>
inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;

1>
else 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>
discard the current KgNB key, the KRRCenc key, the KRRCint key, 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.




So for both RAT (E-UTRA and NR), the lower layer provides two information to upper layer (NAS) in case of Reject case:
· the failure to resume the RRC connection
· access barring is applicable for all access categories except categories '0' and '2'
And the RRC’s state stays in RRC_INACTIVE instead of moving to IDLE and trigerring NAS recovery.
Observation 1. The lower layer provides both RRC resume failure indication and “access barring is applicable for all access categories except categories '0' and '2'” indication to the upper layer (NAS) when the RRC(Connection)Reject is received in response to resume request triggered by upper layer.
Observation 2. When the RRC(Connection)Reject is received in response to resume request triggered by upper layer, the RRC state stays in RRC_INACTIVE.
On the other hands, for the failure cases other than RRC(Connection)Reject, the information provided by lower layer needs to be distinguished from the reject case. For example, integrity check failure case and inability to comply with RRCConnectionResume case are defined in TS 36.331, and T319 expiry or Integrity check failure from lower layers while T319 is running scenario are defined in TS 38.331. For these scenarios, the RRC behaviours are:
2>
perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12 with release cause 'RRC Resume failure'. (TS 36.331)
2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'. (TS 38.331)

So the lower layer provides only the information of RRC resume failure, and the RRC state enters to RRC_IDLE (and potentially trigger NAS recovery).
Observation 3. The lower layer provides only RRC resume failure indication to the upper layer (NAS) when the RRC resume has failed due to the reason other than RRC (connection) reject. In this case RRC enters RRC_IDLE state.
These separated behaviours are already notified via LS on Resume failure in RRC_INACTIVE (C1-186581 / R2-1816031) which was noted in the CT1#112bis meeting.

	RAN2 discussed possible cases of resume failure as below:

1. When the UE fails to receive a response to RRCResumeRequest during the configured timer or the UE performs cell re-selection before receiving a response from the network

2. When the UE receives the RRCReject in response to RRCResumeRequest triggered by the upper layer

For those cases, RAN2 agreed the following:

· For both cases, AS layer indicates the failure to resume the RRC connection to upper layers. For case 2), notification of access barring will be provided to the upper layer in addition to the failure to resume.  

· For case 1), the UE then transits to 5GMM-IDLE mode and performs the NAS signalling connection recovery and 

· For case 2), the UE stays in 5GMM-CONNECTED mode with RRC Inactive indication without performing the NAS signalling connection recovery. 

RAN2 identified that case 2) is currently not supported in TS24.501, but RAN2 expect the upper layer can distinguish case 2) from case 1) based on the additional notification of access barring.  




So according to the incoming LSes (C1-186581 / C1-192049) and the specifications, two scenarios shall be distinguished since the UE behaviours are different. So in order to be aligned with RAN specifications (including ASN.1), and in order to make RRC-INACTIVE functionality fully workable, those two scenarios shall be also covered in NAS specifications. As of v15.3.0 and v16.0.1 of TS 24.501, observation 3 is already covered. So the required behaviours for observation 1 and 2 needs to be added to both Rel-15 and Rel-16 version of TS 24.501.

Proposal 1. TS 24.501 needs to be updated in order to capture the functionalities required for RRC resume failure due to reject cases, for both Rel-15 and Rel-16.
2.2. RRC Release scenario

The other request or question to RAN2 in the original outgoing LS (C1-188954) was regarding the WaitTimer.

while T302 is running, the RRC layer should indicate that the access attempt for the access category is barred when requested to perform access barring check for any access attempts triggered by the upper layers except those for access category 0 and 2.

And the RAN2’s response (C1-192049) about this aspect is as follow:

	RAN2 would also like to point out that a wait timer can also be included in the RRC release message. RRC release with wait timer differs from the reject case in that the UE is in RRC_CONNECTED when the wait timer is received. Upon receiving the release message with wait timer in RRC_CONNECTED, the UE moves to RRC_IDLE or RRC_INACTIVE (depending on if suspendConfig is included) and informs the upper layer that access barring is applicable for all access categories except categories '0' and '2'.




For RRC resume failure due to RRC reject case, the access barring notification will be provided to NAS layer as already mentioned in 2.1. What RAN2 additionally mentioned is RRC release with WaitTimer cases.

In TS 36.331 v15.5.0, clause 5.3.8.3 (Reception of the RRCConnectionRelease by the UE)
	2>
if the waitTime is present:

3>
start timer T302, with the timer value set according to the waitTime;

3>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
2>
if the releaseCause received in the RRCConnectionRelease message indicates rrc-Suspend:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC suspension';

2>
else if rrc-InactiveConfig is included:

3>
perform the actions upon entering RRC_INACTIVE as specified in 5.3.8.7;

2>
else:

3>
perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with release cause 'other';




And in TS 38.331 v15.5.0, clause 5.3.8.3 (Reception of the RRCRelease by the UE),
	1>
if the RRCRelease includes suspendConfig:

(…)
2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:
(…)

2>
if the RRCRelease message is including the waitTime:

3>
start timer T302 with the value set to the waitTime;

3>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

2>
indicate the suspension of the RRC connection to upper layers;

2>
enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];

1>
else
2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.



Yellow highlighted parts specify the behaviour of informing access barring notification to NAS layer when it receives waitTime value. And the green highlighted text is focussing on the RRC behaviour when it receives RRC release message, whether moves to RRC_IDLE or RRC_INACTIVE based on the config indication.
According to the LS and specifications, providing access barring notification when it receives waittime is common behaviour of RRC release. The RRC state transition aspect, however, may have impact on the NAS behaviour. When the indication (rrc-InactiveConfig or SuspendConfig) exists, RRC will enter RRC_INACTIVE. Or if no indication exists, RRC will enter RRC_IDLE state. And the indication to upper layer depends on the decision (“RRC release” or “enter RRC idle” in case of normal release, “RRC suspension” or “enter RRC inactive” in case of entering inactive state).
Note that in TS 38.331, cyan highlighted text shows that this behaviour of choosing next state based on suspendConfig indication can be also applicable to RRC-INACTIVE case. 

Observation 4. RRC behaviour of choosing state transition based on suspendConfig indication can be also applicable to UE in RRC-INACTIVE state.

Related NAS behaviours are already implemented in TS 24.501, except one case as follows:

1) UE is in 5GMM-CONNECTED mode with RRC inactive indication / RRC_INACTIVE state
2) Triggered by upper layer, UE requests to resume

3) UE receives RRC Release message with suspend indication.

4) UE should stay in 5GMM-CONNECTED mode with RRC inactive indication / RRC_INACTIVE state

Current NAS specification does not cover this scenario of staying in the inactive state. 
Proposal 2. UE behaviour of staying in the INACTIVE state should be defined in TS 24.501 when it tried to resume but received RRC release with suspend indication

Without this update, UE cannot stay in 5GMM-CONNECTED mode with RRC inactive indication, and may trigger unnecessary NAS recovery behaviour according to the current specification.
3. Conclusion

In this discussion paper, we have analysed the incoming LS in C1-192049, and RRC specifications of TS 36.331 and 38.331 regarding the AS-NAS interaction on resume failure or release cases. Following are the observations we made:

Observation 1. The lower layer provides both RRC resume failure indication and “access barring is applicable for all access categories except categories '0' and '2'” indication to the upper layer (NAS) when the RRC(Connection)Reject is received in response to resume request triggered by upper layer.
Observation 2. When the RRC(Connection)Reject is received in response to resume request triggered by upper layer, the RRC state stays in RRC_INACTIVE.

Observation 3. The lower layer provides only RRC resume failure indication to the upper layer (NAS) when the RRC resume has failed due to the reason other than RRC (connection) reject. In this case RRC enters RRC_IDLE state.
Observation 4. RRC behaviour of choosing state transition based on suspendConfig indication can be also applicable to UE in RRC-INACTIVE state.

Proposal 1. TS 24.501 needs to be updated in order to capture the functionalities required for RRC resume failure due to reject cases, for both Rel-15 and Rel-16.
Proposal 2. UE behaviour of staying in the INACTIVE state should be defined in TS 24.501 when it tried to resume but received RRC release with suspend indication

Proposal 1 is covered in the companion CRs in C1-192345 (R15) and C1-192346 (R16). And proposal 2 is covered in the companion CRs in C1-192372 (R15) and C1-192373 (R16).
Also based on the discussion in the group, it would be helpful to inform the CT1’s conclusion to RAN2 via reply LS. This can be drafted during the meeting, if needed.
