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[bookmark: _Ref535303090]1	Introduction
In RAN2#104, the AS-NAS interaction for RRC reject was discussed and it was noted that the AS and NAS specifications are not aligned when it comes to the handling of the wait timer. Currently in RRC, when an RRC setup/resume request is rejected, AS will indicate both RRC connection failure and “access barring is applicable for all access categories except categories 0 and 2” (called “wait timer indication” in the remainder) to NAS. However, currently there is no handling of the wait timer indication in the NAS specification, i.e.  the current NAS behaviour is effectively the same as ignoring the wait timer indication.
In CT1#113, Nokia submitted a CR [2] to address this issue in the NAS specification. However, since the CR was submitted late and involved quite many changes, it was never agreed. Instead CT1 sent an LS [1] where they state the issue should be handled in the AS layer:
“CT1 discussed the indication that access barring is applicable for all access categories except categories 0 and 2 from the RRC layer, which is provided to the NAS layer in case of rejection from NG-RAN.
It is CT1’s understanding 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. In addition, 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.
With this, the current unified access control framework can be kept as is in the upper layers including the NAS layer. Furthermore, a certain access attempt (e.g. with access category 4 or 5) can make a UE select an E-UTRA cell connected to EPC if the access attempt is barred. Thus, even if the RRC layer were to indicate that access barring is applicable for all access categories except categories 0 and 2, access barring check would anyway still need to be performed per access category basis.”
In other words, CT1 prefers to keep the failure indication but remove the wait timer indication to avoid changes to the UAC procedures in the NAS layer.  
In this contribution we discuss some potential problems with the approach indicated by CT1 and suggest two alternative solutions.
[bookmark: _Ref178064866]2	Issues with the CT1 approach
Figure 1 below depicts the current AS-NAS interaction when receiving RRC reject in response to RRC setup or RRC resume request.


[bookmark: _Ref535407258]Figure 1 AS-NAS interaction for RRC reject
What CT1 is proposing in their LS is to remove the wait timer indication and only keep the failure indication in step 7.  One issue with this approach is that NAS will no longer be able to distinguish the reject case from other types of failures (e.g. T300/T319 expiry). For RRC resume this means that the UE would transition from RRC_INACTIVE to RRC_IDLE and trigger NAS recovery in case of reject. This can be seen from section 5.3.1.4 in TS 24.501:  
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access and initiate the registration procedure for mobility and periodic registration update used for mobility (i.e. the 5GS registration type IE set to "mobility registration updating" in the REGISTRATION REQUEST message) for N1 NAS signalling connection recovery as specified in subclause 5.5.1.3.2, upon receiving from the lower layers:
a)	indication that the transition from RRC_INACTIVE state to RRC_CONNECTED state has failed; or
b)	fallback indication without resume request from NAS.

[bookmark: _Toc525763220]This contradicts what RAN2 previously agreed which is that the UE should remain in RRC_INACTIVE in case of reject (see [3]). 
[bookmark: _Toc1046177]Adopting the solution in the CT1 LS implies a UE in RRC_INACTIVE will transition RRC_IDLE and trigger NAS recovery in case of RRC reject since NAS will not be able to distinguish the reject case from other types of failures (e.g. T319 expiry). 
It is also unclear how the access attempt would be re-started by NAS when the wait timer expires if NAS is not aware that the wait timer is running in AS. For example, consider a UE in RRC_IDLE that performs periodic NAS registration and receives RRC reject. Based on section 5.5.1.2.7 in TS 24.501, upon receiving the failure indication from AS layer, NAS will start timer T3511 and retry the registration procedure when this timer expires. However, the optimal behavior would be that the registration procedure is restarted not when T3511 expires but when the wait timer in AS expires.
5.5.1.3	Registration procedure for mobility and periodic registration update
[bookmark: _Toc533171997]<…>
[bookmark: _Toc533171970]5.5.1.3.7	Abnormal cases in the UE
The following abnormal cases can be identified:
<…>
e)	Lower layer failure or release of the NAS signalling connection received from lower layers before the REGISTRATION ACCEPT or REGISTRATION REJECT message is received.
	The UE shall abort the registration procedure and proceed as described below.
<…>
For the cases c, d and e the UE shall proceed as follows:
	Timer T3510 shall be stopped if still running.
	The registration attempt counter shall be incremented, unless it was already set to 5.
	If the registration attempt counter is less than 5:
-	if the TAI of the current serving cell is not included in the TAI list or the 5GS update status is different to 5U1 UPDATED, the UE shall start timer T3511, shall set the 5GS update status to 5U2 NOT UPDATED and change to state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE When timer T3511 expires and the registration update procedure is triggered again.

[bookmark: _Toc1046178]Adopting the solution in CT1 LS implies an access attempt may not be re-started when the wait timer expires since NAS is not aware that wait timer is running in the AS layer and is not expecting to receive any indication when the wait timer expires.
It is also unclear if CT1 has considered the fact that the wait timer can also be included in the RRC release message. Release with wait timer was introduced for the AMF overload scenario and differs from the reject case in that the UE is in RRC_CONNECTED mode when the wait timer is received. The LS from CT1 does not give any hint of what indication to be used from AS to NAS in this case.
[bookmark: _Toc1046179]It seems CT1 were not aware that RRC release with wait timer is also supported when writing the LS.
[bookmark: _Ref535303109][bookmark: _Toc533171963]3	Discussion
To align the handling of the wait timer between AS and NAS we need to update either the RRC or the NAS specification.
Solution #1: Update the NAS specification 
One solution is to keep the current handling of the wait timer in the RRC specification and ask CT1 to update the NAS specification to take the wait timer indication into account. In the LS we would also need to point out the issues with the approach suggested by CT1 and inform them of newly introduced RRC release with wait timer.
Solution #2: Update the RRC specification 
If we want avoid changes to NAS specification another solution is to update the RRC specification and remove the failure indication and replace the wait timer indication with a regular barring indication. In this way the reject will be perceived as a barring check failure by NAS, which means the UE will remain in the same state and the access attempt will be re-triggered when the barring timer (i.e. T302 in this case) expires. This new AS-NAS interaction is depicted in the Figure 2 below.
Note that to avoid that AS first indicates to NAS that an access attempt is allowed and then shortly after indicates that the access attempt is barred when RRC reject is received, AS should only indicate that the access attempt is allowed when it receives the RRC setup/RRC resume message and it knows that the request has been accepted by the network. This means that AS only indicates to NAS if the UAC check in step 2 fails but not when it is successful.


[bookmark: _Ref535407273]Figure 2 AS-NAS interaction for RRC reject for solution #2
One potential issue with solution #2 is how to handle the cases where NAS expects the access control to be skipped by AS. For example, for an MMTEL voice call, once the initial access control has been passed, NAS expects all following access attempts associated with the voice call to be allowed to proceed without further access control checking in order to avoid double barring. To achieve this, NAS can indicate to AS to skip the access control check for an access attempt by omitting the Access Category and Access Identity in step 1 and only provide the establishment cause. However, since the network is not aware that access control is to be skipped, the connection setup/resume request may still be rejected by the network. This will cause AS to indicate to NAS that the access attempt was barred which NAS is not expecting. To handle this, some changes might be required on NAS layer also for this solution.
Another issue that needs to be addressed is how to handle the case when the UE is rejected using RRC release with wait timer. Recall that RRC release with timer was introduced to handle AMF overload and is primarily intended for UEs starting from RRC_IDLE mode[footnoteRef:2]. To handle this case the simplest solution seems to be omit the wait timer indication from AS to NAS and rely on that NAS re-starts the NAS procedure. This is possible since NAS procedures which have not completed will typically be re-started if the RRC connection is released. When the NAS procedure is re-started the access barring check will fail (since the wait timer is running) and it will be re-started once again when the wait timer expires when NAS receives the barring alleviation indication. However, as in the NAS registration example in section 2, it may be that NAS procedure is not re-started immediately when the RRC connection is released but only after a specific NAS timer expires (e.g. T3511 in the case of NAS registration). Thus, if the NAS timer is longer than the wait timer, the UE may end up waiting longer than necessary before it tries again. Figure 3 shows the AS-NAS interaction for solution #2 in the release with wait timer case. [2:  For UEs starting from RRC_INACTIVE the AMF identity is known after MSG3 when the UE context has been identified which means RRC reject can be sent in MSG4. For UEs starting from RRC_IDLE on the other hand the network needs to wait for MSG5 before the AMF identity is known, which means the UE will have entered RRC_CONNECTED and it is too late to send RRC reject.] 



[bookmark: _Ref535407242]Figure 3 AS-NAS interaction for RRC release with wait timer for solution #2
Conclusion
In this contribution we discussed the AS-NAS interaction for the wait timer (T302). In section 2 some potential issues with the approach described in the LS from CT1 were identified: 
Observation 1	Adopting the solution in the CT1 LS implies a UE in RRC_INACTIVE will transition RRC_IDLE and trigger NAS recovery in case of RRC reject since NAS will not be able to distinguish the reject case from other types of failures (e.g. T319 expiry).
Observation 2	Adopting the solution in CT1 LS implies an access attempt may not be re-started when the wait timer expires since NAS is not aware that wait timer is running in the AS layer and is not expecting to receive any indication when the wait timer expires.
Observation 3	It seems CT1 were not aware that RRC release with wait timer is also supported when writing the LS.
In section 2 we described two alternative solutions to align the handling of the wait timer in the AS and NAS specifications. It is proposed to select one of these solutions and inform CT1 accordingly. We have a slight preference for solution #1 since it is simpler from a RAN2 point of view and from a design perspective it seems better to have separate indications for barring check failure and reject/release with wait timer.
Select one of the following options to align the handling of the wait timer in AS and NAS specification:

1) Update NAS specification to take wait timer indication into account

2) Update RRC specification to make wait timer appear as a regular barring check failure to NAS
A CR for solution #2 showing the required changes in 38.331 can be found in [4].
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