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1 Introduction
In last RAN2 meeting, RAN2 has made a lot of progress to access control. However RAN2 has not yet studied the applicability and details of the T30x (i.e.Tbarring) timer in NR. Based on draft report of 38.331 TP on AC in the email discussion [1], the timer T30x is still FFS. In this contribution, we will discuss the timer design and give our considerations.
2 Discussion
T30x, i.e. Tbarring, has been used in LTE to indicate how long the access attempt should be barred. For example, T303, T305, T306, and T308 are used for the call type mobile originating calls, mobile originating signalling, mobile originating CS fallback and ACDC respectively.
There are some basic rules for T303, T305, T306, and T308 in LTE:
1) Upon cell reselection, the timers T303, T305, T306, and T308 shall be stopped.
2) Upon receiving RRCConnectionSetup or RRCConnectionResume, the timers T303, T305, T306, and T308 shall be stopped, if they were running.
3) Upon expiry of T303, T305, T306, and T308, RRC shall inform NAS about barring alleviation for mobile originating calls, mobile originating signalling, mobile originating CS fallback and ACDC respectively.
4) Upon change of accessBarringInformation in SIB2, the timers T303, T305, T306, and T308 shall not be stopped, if they were running
In LTE, if cell reselection occurs, the access barring related information received from the reselected cell should be applied. That is the reason why T30x should be stopped when UE performs cell reselection. In NR, the T30x served as the same purpose, so it is natural the same framework shall be applied to UAC in NR.
Proposal 1: Upon cell reselection, the timer T30x in NR shall be stopped.
In NR, the UAC also applies to RRC_CONNECTED. If during T30x, the UE in RRC_CONNECTED performs handover and succeeds handover to another cell, it is natural that the access barring information of the target cell should be applied. So, upon handover, the timer T30x in NR shall be stopped.
Proposal 2: Upon handover, the timer T30x in NR shall be stopped.
In LTE, while T30x is running upon an unsuccessful barring check for an access attempt, the UE should not be barred for mobile terminating calls and the UE will succeed in establishing a connection. As such, T30x should be reset if the UE successfully establishes a connection and enters RRC_CONNECTED for which the access control is not applicable any more. Hence in LTE, for UEs in RRC_IDLE or RRC_INACTIVE, upon receiving RRCConnectionSetup or RRCConnectionResume, the timers T30x shall be stopped. 
Likewise in NR, access Category 0(i.e.MO signalling resulting from paging) shall not be barred and the timer T30x does not apply to access Category 0 either. For the same scenario UE entering RRC_CONNECTED, even though the UAC still applies to RRC_CONNECTED, it is probably that UE needs to apply the RRC_CONNECTED specific access barring parameters. For this case, it is logical that for UEs in RRC_IDLE, upon receiving RRCConnectionSetup, the timers T30x shall be stopped.
Proposal 3: Upon receiving RRCConnectionSetup, the timer T30x in NR shall be stopped.
In NR, the UAC also applies to RRC_INACTIVE. If T30x is running for a RRC_INACTIVE UE, the UE then succeeds in the access attempt for a RAN paging call, it is the network’s choice to move the UE to RRC_CONNECTED or keep in RRC_INACTIVE. If the UE moves to RRC_CONNECTED, obviously the T30x should be stopped while for keeping in RRC_INACTIVE, T30x may be kept. However, to stop the T30x for both cases might be a simple and unified way. 

Proposal 4: Upon receiving RRCConnectionResume, the timer T30x in NR shall be stopped.
Likewise, if T30x is running for a RRC_CONNECTED UE, the UE then succeeds in establishing a radio bearer for a mobile terminating call, it is simpler not to maintain T30x. So upon receiving RRCConnectionReconfiguration, the timers T30x shall be stopped too.

Proposal 5: Upon receiving RRCConnectionReconfiguration, the timer T30x in NR shall be stopped.
In LTE, NAS triggers the procedure and sends the requests to AS. AS checks the AC barring configurations and decides if the procedure could be allowed. If it is allowed, AS starts the corresponding RRC procedure. Otherwise, UE informs upper layers about barring status e.g. when access attempt is not allowed. When access barring is alleviated e.g. due to timer expiry, AS informs NAS for re-attempt. The rule applies to NAS triggered events in UAC in NR.
Proposal 6: For NAS triggered events in NR, upon expiry of T30x, RRC shall inform NAS about barring alleviation.
Considering the AS triggered events, if it is barred and T30x is running, NAS triggered events shall not be stopped by this as the T30x is per access category. It is obvious that when the timer expires or stops, AS does not need to inform NAS about barring alleviation. 
Proposal 7: For AS triggered events in NR, upon expiry of T30x, RRC shall not inform NAS about barring alleviation.
In LTE, upon change of accessBarringInformation in SIB2, the timers T303, T305, T306, and T308 shall not be stopped if they were running to avoid the potential burst of access attempts when the accessBarringInformation indicates relaxing of access barring. Likewise, in NR, to protect the network from such bursts, T30x shall not be stopped when the access barring information in SI is changed.
Proposal 8: Upon change of access barring information in SI, the timer T30x in NR shall not be stopped, if running.

3 Conclusions

Based on the discussion, our proposals to the timers in UAC are provided as follows: 
Proposal 1: Upon cell reselection, the timer T30x in NR shall be stopped.
Proposal 2: Upon handover, the timer T30x in NR shall be stopped.
Proposal 3: Upon receiving RRCConnectionSetup, the timer T30x in NR shall be stopped.
Proposal 4: Upon receiving RRCConnectionResume, the timer T30x in NR shall be stopped.
Proposal 5: Upon receiving RRCConnectionReconfiguration, the timer T30x in NR shall be stopped.
Proposal 6: For NAS triggered events in NR, upon expiry of T30x, RRC shall inform NAS about barring alleviation.
Proposal 7: For AS triggered events in NR, upon expiry of T30x, RRC shall not inform NAS about barring alleviation.
Proposal 8: Upon change of access barring information in SI, the timer T30x in NR shall not be stopped, if running.
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