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1. Introduction
In RAN2#115-e, a RAN2 LS (R2-2109205) [1] was sent to CT1 to ask whether upper layer can initiate NAS procedures which are not subjected to UAC (Unified Access Control) when UE is in RRC_INACTIVE with the following question:

Question: RAN2 want to ask CT1 whether there is any NAS procedure may trigger RRC resume without providing Access Category/Access Identity (i.e., not requesting access barring check).

This has been confirmed by the reply LS from CT1 (C1-217227, R2-2202104) [2] with the following answer in the reply LS:

Answer: Regarding UAC, the requirements for a UE in 5GMM-CONNECTED mode with RRC inactive indication are similar to those for a UE in 5GMM-CONNECTED mode. This means that: 

- generally, NAS procedures are subject to access barring checks and NAS provides Access Category/ Access Identity to AS, 

- but there are 3 NAS procedures, specifically: mobility registration update, deregistration and PDU session release, for which the NAS may trigger RRC resume without requesting access barring checks and for which there is no requirement in TS 24.501 to provide the Access Category/Access Identity to AS.
Regarding those three NAS procedures (i.e., mobility registration update, deregistration and PDU session release) mentioned in the reply LS, it is unclear what should be the correct specific RRC layer handling when AC/AI is not provided, especially when T302 timer is running. In this paper, we evaluate the current RRC specification and discuss what could be the correct UE behavior for this case.
2. Discussions
2.1 Analysis on RRC procedure in TS 38.331

According to the current RRC specification [3], when upper layer procedure triggers RRC resume, the UE will need to check whether Access category or Access Identity is provided or not. If not provided, the UE will skip UAC and initiate the transmission of RRCResumeRequest directly. The UAC procedures described in subclause 5.3.14.2 will not be invoked, as explained in Figure 1 below.
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Figure 1. High-level flow diagram of RRC UAC check

Observation 1
According to TS 38.331, NAS procedure without AC/AI will always trigger RRC resume procedure.
As shown in Figure 1, the checking of whether T302 timer is running is contingent on whether AC/AI is provided. If AC/AI is not provided, RAN2 does not implement any additional check of the timers. When T302 timer is not running, the above behavior is OK. But if T302 timer is running, consider that T302 timer is triggered when gNB is unwilling to handle access attempts (e.g., due to congestion), it is problematic to still allow those NAS procedures to trigger the RRC resume procedure. 
It may be argued that NAS procedures such as “deregistration” and “PDU session release” can help alleviate the congestion, so it is quite right to allow those procedures to proceed w/o barring.  But this is hardly true for “Mobility registration update (MRU)” procedure as MRU may be used to update UE capability or re-negotiate protocol parameters.
Observation 2
Not all NAS layer procedures without AC/AI will help to mitigate the gNB congestion.
Someone may argue that when T302 timer is running, NAS layer shall not trigger the three NAS procedures mentioned in the CT1 reply LS [2], as when UE is rejected/released by gNB with a wait timer, the T302 timer is started and the current RRC specification has a procedure to inform the upper layers about access barring:
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 inform upper layer access barring is applicable “for all access categories”, the above statement does not cover the three 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 by NAS layer at all, according to the reply LS [2]. 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. 

It is also worth noting that upper layers has never been properly notified about barring alleviation for which access category is not provided, as shown in TS 38.331, subclause 5.3.14.4 “T302, T390 expiry or stop (Barring alleviation)”
	1> if timer T302 expires or is stopped:
     2> for each Access Category for which T390 is not running: 
           3> consider the barring for this Access Category to be alleviated: 
<text omitted>

1> when barring for an Access Category is considered being alleviated: 
      2> if the Access Category was informed to upper layers as barred:
               3> inform upper layers about barring alleviation for the Access Category. 



The access barring is alleviated “per Access Category” to upper layer when T302 expires or is stopped. 
So, we can conclude that the interaction between RRC layer and NAS layer upon the start/stop/expiry of T302 timer, as currently specified, neither invoke barring, nor alleviate barring of NAS procedures w/o access category designation. This means, even when T302 timer is running, for the NAS procedures which are not subject to UAC, NAS layer is still allowed to trigger a RRC resume without providing AC/AI and to skip UAC. Thus, it is necessary to clarify the correct AS layer behaviors to prevent or handle those NAS procedures when T302 is running.  

Observation 3
RRC specification need clarify how to handle or prevent the case that NAS layer triggers RRC resume without providing AC/AI when T302 is running.
2.2 Discussion on AS layer options 
We think RAN2 need first discuss whether T302 timer is in principle a mechanism to prevent “any” UE access except AC 0 or AC 2. If this is true, then RAN2 should agree that the three NAS procedures (mobility registration update, deregistration and PDU session release ) shall be barred in RRC_INACTIVE state as similar to other attempts with access category and access identity provided. This also ensures the gNB will not be bothered by UE’s RRC resume request after it clearly indicated a “waitTime” in RRCRelease or RRCReject message.
Proposal 1
RAN2 agrees that when T302 timer is running, RRC resume procedure shall not be triggered by the three NAS procedures which do not require access barring checks.

Then, we can consider how to amend the RRC spec to enforce this agreement.

First, RRC layer need to handle the case when RRC resume is to be trigger by NAS procedures not subject to UAC, so we propose 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; 

3>
consider the access attempt as barred;


Please note that this changes has to make an exception for emergency service, as an RRC_INACTIVE UE still need to support emergency cases even when gNB is busy. Also, when this access attempt is barred, the upper layers needs to be informed about this barring so it will not repeat the same NAS layer triggers.
Second, we have to consider to update the interaction between upper layers and AS layer upon the start/stop/expiry of T302 timer to further prevent the access attempts by NAS layer in this circumstance. To be more exactly:

1. When T302 is to be started upon the reception of RRCRelease or RRCReject, the upper layer of UE is to be informed that all access except access category 0/2 is barred. This includes the access attempt for which AC is not provided.

2. When T302 expires or is stopped, the RRC layer, as in subclause 5.3.14.4, only informs upper layer about barring alleviation per access category, which is also subject to T390 timer. This is not sufficient. The upper layer needs to be informed about the alleviation of the barring caused by T302 timer separately, so it can re-initiate the NAS procedures such as MRU (Mobility Registration Update). 
For those changes, we propose to add a NOTE in each of those subclauses to clarify.
We prepared the corresponding CRs (R2-2202536, R2-2202537) [4][5] for reference. RAN2 can use those CRs as baseline for further discussion.

Proposal 2
RAN2 to introduce the changes in RRC specification to correct UE behavior for this issue, using R2-2202536, R2-2202537 as the baseline.

Finally, if RAN2 has agreed the Proposal 1, then the UE behavior and interaction between upper layers and AS layer regarding those NAS procedures have been changed. It is important to notify CT1 with a reply LS to take our agreement(s) and any agreed CR(s) into account and check if any further change in 24.501 if needed. It is also necessary to let RAN2 know if CT1 has any concerns about the change. A draft LS is provided in [6] for reference.
Proposal 3
RAN2 send a reply LS to CT1 to inform about the RAN2 conclusions and ask CT1 to check if there is any concerns.
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
According to TS 38.331, NAS procedure without AC/AI will always trigger RRC resume procedure.
Observation 2
Not all NAS layer procedures without AC/AI will help to mitigate the gNB congestion.
Observation 3
RRC specification need clarify how to handle or prevent the case that NAS layer triggers RRC resume without providing AC/AI when T302 is running.
Then, we have the following proposals:

Proposal 1
RAN2 agrees that when T302 timer is running, RRC resume procedure shall not be triggered by the three NAS procedures which do not require access barring checks.

Proposal 2
RAN2 to introduce the changes in RRC specification to correct UE behavior for this issue, using R2-2202536, R2-2202537 as the baseline.

Proposal 3
RAN2 send a reply LS to CT1 to inform about the RAN2 conclusions and ask CT1 to check if there is any concerns.
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