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1. Introduction
Upper layer may initiate NAS procedures which are not subjected to UAC when UE is in RRC_INACTIVE. However, there is no specific RRC procedure handling this case. In this paper, we evaluate the current RRC specification and discuss what should be the correct UE behavior for this case.
2. Discussions
In upper layer NAS specificaiton TS 24.501 [1], all the cases for which AS layer access check will be applied  has been explicitly listed in the upper layer specificaiton (copied from subclause 4.5.1):
	4.5.1
General

When the UE needs to access the 5GS, the UE not operating as an IAB-node (see 3GPP TS 23.501 [8]) first performs access control checks to determine if the access is allowed. Access control checks shall be performed for the access attempts defined by the following list of events:

….

<text omitted>


It is worth noting that the above procedures providing a “white list” or “allow list” of all NAS scenarios/events subject to acess check. For those access attemps, NAS layer will request AS layer to perform acesss barring check. For other NAS procedures/events not listed above, there could be no access category and access identity provided by upper layer because the access checks by lower layers are not expected.

This can be further confirmed in the latest version of TS 24.501 [1], there is a NOTE indicating that UAC check is not needed for some NAS procedures (e.g. registration procedure) when UE is in RRC_INACTIVE, as cited below:

NOTE 2:
5GMM specific procedures initiated by NAS in 5GMM-CONNECTED mode or 5GMM-CONNECTED mode with RRC inactive indication are not subject to access control, e.g. a registration procedure after PS handover will not be prevented by access control (see subclause 5.5).

It is also worth noting that in the earlier discussion for Rel-15 NR work for 5GS_Ph1-CT, SA1 (as text shown below in LS form SA1 to CT1 in S1-183623 [2]) concluded that NAS does not perform UAC for mobility registration update, deregistration and PDU session release if RRC is in state RRC_INACTIVE.
CT1 asked the following question to SA1 in the context of the application of UAC in RRC_Inactive state:

CT1 would like to ask SA1 whether the UE is expected to perform unified access control for such access attempts [mobility registration update procedure, deregistration procedure, PDU session release] when the UE attempts to perform the access attempt in RRC_Inactive.

SA1 would like to reply that there are no service requirements for these procedures to be subject to UAC in RRC_Inactive state.

Hence, in this case, NAS would forward the request to AS layer for a resumption neither providing an Access Category or one or more Access Identities, nor request access barring check.

Observation 1 NAS layer may trigger RRC resume without providing Access Category/Access Identity or requesting access barring check.
Then, when UE is rejected/released by gNB with a wait timer, the T302 timer is started and thte currect RRC specification has the following in the latest specifcaiton [3]:

In subclause 5.3.8.3

	2> if the RRCRelease message is including the waitTime: 
      3> start timer T302 with the value set to the waitTime; 
      3> inform upper layers that access barring is applicable for all access categories except categories '0' and '2'; 



In subclause 5.3.15

	1> if waitTime is configured in the RRCReject: 
     2> start timer T302, with the timer value set to the waitTime;


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'; 



Although the above procedures try to say access barring is applicable “for all access categories”, the above statement is a bit vague about whether the upper layer is still allowed to try NAS procedures which are not subject to UAC (i.e., not associated with any access category or access identity) after receiving RRCReject or RRCRelease. Literally, for those procedures, the access category is not determined at all. Hence, “access barring is applicable for all access categories except categories ‘0’ and ‘2’) are not directly relevant to those NAS procedures which are not subject to UAC checking. 
This means, even when T302 is running, for the NAS procedures which are not subject ot UAC, NAS layer may still be allowed to trigger a RRC resume without providing AC/AI and skip UAC. 
Observation 2 NAS layer may trigger RRC resume without providing Access Category or Access Identity even when T302 is running.
Now, according to the current RRC specification, whether T302 is running or not is only checked when UAC is invoked, but not checked when UAC is not triggered, as highlighted in the following diagram:
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Figure 1. High-level flow diagram of RRC UAC check
It is obvious that when upper layer does not provide AC/AI, there is no specific RRC layer check to dealing with this case and the RRCResumeRequest will be sent out promptly. This will occur even when T302 is still running. Maybe RAN2 has not even considered the case that an upper layer request may be given without AC/AI and thereby skipping UAC check; or maybe RAN2 think any upper layer procedure not subject ot UAC check shall be allowed to be initiated.  Nonetheless, we think NAS-triggered RRC resume procedures when T302 timer is running is problematic, and worth some discussion. This is because the gNB is probably congested in this case, and triggering another RRCResumeRequest does not help alleviate the situation and will likely to be rejected by NW again. This can only be justified if there is emergency session ongoing.
Observation 3
It is problematic to allow the UE to trigger RRC Resume procedure when T302 is still running even if the resume procedure is for NAS procedures which are not subject to UAC check.
We think RAN2 need first discuss whether the current behavior in RRC specification is correct or not. If yes, it is better to confirm this understanding as a NOTE in RRC specification.
Option 1: RAN2 confirm that T302 check is not needed for NAS layer triggers which are not subject to UAC check.

If this is not the correct behavior, then UE shall not be allowed to transmit a RRCResumeRequest in this case (T302 running). To prevent this, there are two options. The first option is to inform the upper that NAS layer shall not trigger such a UAC-skipping NAS procedure in the first place, when lower layer informs the upper layer that “  “.

Option 2: RAN2 informs CT1 that NAS procedures which are not subject to UAC shall not be triggered when AS layer informs upper layer “access barring is applicable for all access categories except categories ‘0’ and ‘2’ and then CT1 can consider update its specification correspondingly.

The other option is to simply fix this loophole in RAN2 specification to add T302 checking in case UAC is not invoked. In this way, no matter how upper layer behaves, the AS layer always protects gNB from being congested by excessive access attempts.

Option 3: RAN2 agrees to add T302 check in RRC resume procedure for the case when UAC is not invoked.  
For Option 3, we have already prepared the corresponding CRs and the changes are quite straight-forward, as shown in [4][5]. The change is to add the following “else if” branch for the case when AC/AI is not provided: 

	2>
else if timer T302 is running and an emergency service is not ongoing; or 

3>
consider the access attempt as barred, upon which the procedure ends;


In overall, we have the following proposal for this issue:

Proposal 1  
RAN2 discuss the T302 check issue in RRC_INACTIVE UE for NAS procedures which are not subject to UAC, and agree on one of the following three options:

 Option 1: RAN2 confirm that T302 check is not needed for NAS layer triggers which are not subject to UAC check.

 Option 2: RAN2 informs CT1 that NAS procedures which are not subject to UAC shall not be triggered when AS layer informs upper layer “access barring is applicable for all access categories except categories ‘0’ and ‘2’ and then CT1 can consider update its specification correspondingly.

Option 3: RAN2 agrees to add T302 check in RRC resume procedure for the case when UAC is not invoked.  
Proposal 2  
If Option 3 is chosen, RAN2 agree the corresponding RRC CRs for Rel-15 and Rel-16. (R2-2107618 and R2-2107619).
3. Conclusions

In this paper, we have discussed the NAS procedures which are not subjected to UAC when UE is in RRC_INACTIVE, and have the following observations:
Observation 1 NAS layer may trigger RRC resume without providing Access Category/Access Identity or requesting access barring check.
Observation 2 NAS layer may trigger RRC resume without providing Access Category or Access Identity even when T302 is running.

Observation 3
It is problematic to allow the UE to trigger RRC Resume procedure when T302 is still running even if the resume procedure is for NAS procedures which are not subject to UAC check.

Then, we have the following proposals:

Proposal 1  
RAN2 discuss the T302 check issue in RRC_INACTIVE UE for NAS procedures which are not subject to UAC, and agree on one of the following three options:

 Option 1: RAN2 confirm that T302 check is not needed for NAS layer triggers which are not subject to UAC check.

 Option 2: RAN2 informs CT1 that NAS procedures which are not subject to UAC shall not be triggered when AS layer informs upper layer “access barring is applicable for all access categories except categories ‘0’ and ‘2’ and then CT1 can consider update its specification correspondingly.

Option 3: RAN2 agrees to add T302 check in RRC resume procedure for the case when UAC is not invoked.  
Proposal 2  
If Option 3 is chosen, RAN2 agree the corresponding RRC CRs for Rel-15 and Rel-16. (R2-2107618 and R2-2107619).
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