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1 Introduction
In RAN2 #101bis meeting, RAN2 has made a lot of progress to access control in NR. The following agreements were made:
Agreements for NR and LTE/5GC

1: UE AS sets the resume cause value corresponding of RNA update (i.e. specified in 38.331)

2: UE AS maps RNA update to the corresponding access category, and perform a barring check for the mapped access category (i.e. specified in 38.331)
FFS Whether to use access category 3 for MO-signalling or a standardised RAN specific access category.

In this contribution, we will discuss the above FFSs and give our further considerations.
2 Discussion
2.1 Access category for RNA update?
With regard to RNA update, the identification of the access category has been extensively discussed in the previous contributions. It seems that we still cannot get the consensus to reuse the access category 3 for RNAU or introduce a separate access category. Some people argued that it needed to have separated access categories for RNAU to provide flexibility to the network to facilitate the scenario that the RAN update can be allowed in case of CN overload but not RAN overload, while the TAU is not allowed.
For this specific scenario, we think even if we have the same access category for RNA update as for TAU, i.e. RNA update is also not allowed, access barring of RNA update delaying the registration and causing UE to be un-pageable in RAN will not be a big problem. Because it is not impacted unless the UE is actually receiving a RAN paging during this very short deferred time, e.g., typically some seconds. Also, for the case of RAN overload, it is natural to bar both RNA update and TAU. To have the same access category for RNA update as for TAU will not be a problem. On the contrary, if we really want to consider separated barring configurations for them, we would have some trouble for the case of TAU and RNAU occurring simultaneously.
The underlying driving to have the AC barring control for TAU signalling is to deal with the TAU bursts when the crowds cross the TA borders [1]. In NR, with the introduction of RRC_INACTIVE, UE in inactive is at the TA boundary and enters a cell with the new TA, it is more likely that UE performs CN level location update as well as RAN updates, which means TAU bursts and RNAU bursts could occur simultaneously rather frequently. In previous RAN2 meeting, RAN2 has made the following agreements about RNA update and TAU. For this specific scenario RAN2 has agreed to take the combining RNAU and TAU method and use the cause value associated with the TAU. It seems reasonable to take the AC barring factor from the TAU.
Agreements

2
If Registration Update and RNAU are triggered simultaneously (i.e. at change of TA) then the UE performs TAU, meaning that the resume procedure uses the cause value associated with the TAU (e.g. MO signalling)

For the case of RAN overload, if we consider separated barring configurations for TAU and RNAU, and the TAU has more relaxing AC barring factor which will be taken into effect, both procedures will be performed which would deteriorate RAN overload. On the contrary, if TAU has more restricting AC barring factor than the RNAU and the access barring check for TAU is barred, will we consider the UE will take a second try for access barring check for RNAU? It seems that in both cases taking the more strict barring factor among them is a safer way. However, this method introduces more extra complexity. Hence, to have the same barring configuration for the two types of procedures, i.e. reusing the existing access category 3 for RNA update seems to be a simpler solution.
Also, it comes with the benefits of reduced signalling and additional complexity can be reduced. After all, to add a new standardised RAN specific access category, RAN2 would ask SA1 to define the new category (i.e. Reserved standardized Access Categories) for RNA updates.

Hence, we propose:

Proposal 1: To use access category 3 of MO-signalling for RAN update.
2.2 The handling of RNAU and NAS triggered events happening simultaneously?
As analysed above, for the RNA update and TAU being triggered simultaneously, RAN2 has decided to take the combining RNAU and TAU solution. However, we have not talked about other possible scenario of RNA update and NAS triggered events happening simultaneously. An example is when a UE in RRC_INACTIVE is performing RAN Notification Area Update (RNAU) through resume procedure when it re-selects a cell not part of the RNA, an emergency call is triggered in NAS simultaneously. Since UAC parameters of AS triggered events and NAS triggered events are totally different, we need to consider how to handle the UAC for simultaneous cases.
For the case of RNAU, there are following scenarios. 
1) For the case of RNAU and NAS triggered events of emergency call:

Combining RNAU and TAU method can be reused since with emergency call, the network can still perform RNAU. 
Considering that these procedures are not meant to happen so frequently as RNA update and TAU update, it does not impact much to use whether UAC parameters of RNA update or UAC parameters of NAS triggered events or even the more strict barring factor among them. To use the parameters of NAS triggered events seems to be a simpler solution. Thus, the access control and cause value are all based on emergency call.
2) For the case of RNAU and other NAS triggered events, e.g. requesting the establishment of a PDU Session or MMTEL calls or SMS :

Combining RNAU and TAU method can be reused since with other NAS triggered events, the network can still perform RNAU. For the same reason, the access control and cause value are all based on other NAS triggered events, in which case the access category information is provided by NAS to the AS layer.
3) For the case of RNAU and CN paging:

CN paging while the UE is in RRC_INACTIVE indicates that the UE context was removed in the network, and the UE NAS should be informed resulting the UE goes to RRC_IDLE. So the RNAU is not needed at all.
Based on the above analysis, for the case of RNAU and NAS triggered events (except for TAU), since it is not happening so frequently as the RNAU and TAU case, it is simper to take the combining RNAU and TAU method and take the access control and cause value of NAS triggered events (except for TAU), which is also in line with RNAU and TAU case.
Proposal 2: To use access barring parameters associated with NAS triggered events for the case of RNAU and NAS triggered events happening simultaneously.
2.3 The handling of RAN paging and NAS triggered events happening simultaneously?
While for the case of RAN paging and NAS triggered events (except for the case CN paging, i.e. RAN paging and CN paging don’t be initiated simultaneously by the network), there are also two options possible:

1) To treat RAN paging and NAS triggered events in-sequence: 
The two procedures RAN paging and NAS triggered events are executed one after another. If the UE chooses to take the RAN paging which is not subject to AC barring, UE will transfer to RRC_CONNECTED first. Then the NAS triggered events will be initiated according to the barring parameters in RRC_CONNECTED. Other the other hand, if the UE chooses to take the NAS triggered events first, UE maybe be transfer to RRC_CONNECTED according the barring factor and the subsequent RAN paging is not necessarily needed to trigger UE to move to RRC_CONNECTED again. However, if the attempt is barred for the NAS triggered events, the UE then initiated RRC resume request for RAN paging which is not subject to AC barring. 
For this sequential processing, we need to discuss whether there is a precedence order or guidance on which procedure is performed first or we just simply leave it to UE implementation. It is to be noted that this wastes resources due to additional signalling. 

2) Combine RAN paging and NAS triggered events like we did in combining RNAU and Registration Update procedure
OptionA: Take the RAN paging for high priority which is not subject to UAC. 
As the RAN paging is not subject to UAC, the NAS massage will be carried on RRCConnectionResumeComplete directly. Considering that the network can control the amount of access attempts relating to RAN paging by controlling whether to send paging or not and this scenario does not happen very frequently, the load increase by the NAS triggered events will not impact the system overload too much. 
Option B: Take the NAS massage for high priority which is subject to UAC.
If the attempt is barred for the NAS triggered events, the UE may not be able to initiated RRC resume request NAS for triggered events as well as for RAN paging, the Network may consider that the UE cannot be reached with RAN-based notification and the RAN paging failure case will be involved.

It seems that combining RAN paging and NAS triggered events together and take the RAN paging for high priority seems to be the easiest way. Therefore, access control and cause value are all based on RAN paging and NAS PDU is contained in MSG5.
Proposal 3: To use access barring parameters associated with RAN paging for the case of RAN paging and NAS triggered events (except for CN paging) happening simultaneously, i.e. the combining procedures are not subject to UAC, and the NAS massage will be carried on msg5 directly.
And for the exceptional case of RAN paging and CN paging being initiated simultaneously by the network, the UE NAS should be informed resulting the UE goes to RRC_IDLE. So the RAN paging is not needed at all.
Proposal 4: To perform CN paging for the case of RAN paging and CN paging happening simultaneously.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1: To use access category 3 of MO-signalling for RAN update.
Proposal 2: To use access barring parameters associated with NAS triggered events for the case of RNAU and NAS triggered events happening simultaneously.

Proposal 3: To use access barring parameters associated with RAN paging for the case of RAN paging and NAS triggered events (except for CN paging) happening simultaneously, i.e. the combining procedures are not subject to UAC, and the NAS massage will be carried on msg5 directly.
Proposal 4: To perform CN paging for the case of RAN paging and CN paging happening simultaneously.
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