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1. Introduction
In [1], the conclusion on when the barring timers T30x are stopped is:
	Conclusion on 2.2-2: Timers [T30x] are stopped at least at cell reselection. Other cases (in particular handover, but also e.g. cell selection, PLMN selection, state transitions, going OOC) are left for further discussion.


In this contribution, we would like to discuss the remaining open cases for barring timers T30x (T390). For T302, it will be discussed separately.
2. Discussion
2.1. Background
In LTE, most access control checks are only applicable in RRC idle state. SSAC mechanism is introduced in Rel-9 for access control check with MMTEL voice and MMTEL video. It is applicable to both RRC idle state and RRC connected state. After access control check of SSAC, the AS layer informs the IMS layer about results of access control check and the corresponding barring timers. The barring timers for SSAC are maintained by IMS layer, not AS layer. Hence, handling of barring timers in AS layer is only limited to RRC idle. The AS layer doesn’t need to maintain access control barring timer while the UE is switch to RRC connected state. 
The UE continues to perform cell reselection after access control check. As the access control may change, the running barring timers are stopped after cell reselection.
In [3], it proposed that the running barring timers are not stopped upon change of access barring related information in SIB2. If they are stopped, it would potentially cause a burst of access attempts when the accessBarringInformation indicates relaxing of access barring.
In summary, the UE stops the running access control timers in LTE with the following cases:
- upon cell reselection.
- upon RRC state transition (from idle state to RRC connected sate).
2.2. Handling of access control timers (T390)
1.Intra-RAT
In NR, unified access control mechanism is introduced. Different from LTE, unified access control mechanism is applicable to RRC idle state, RRC inactive state and RRC connected state. Hence, the access control timers don’t need to be stopped when RRC state transitions happen.
Proposal 1: The running access control timers (T390) are not stopped when RRC state transitions happen.
When access control parameters changes, there are two alternatives for the corresponding access timers:
Alt1: The running access control timers are stopped.
Alt2: The running access control timers are not stopped.
Access control parameters are broadcasted in SIB1. Same as LTE, the running barring timers (T390) are not stopped upon update of access control related parameters in SIB1 to avoid a burst of access attempts.
Proposal 2: The running access control timers (T390) are not stopped upon update of access control related parameters in SIB1.
Access control parameters, which are applicable to both RRC idle state, RRC inactive state and RRC connected state, may be different between two neighbor cells. Access control parameters can configured per PLMN. Access control parameters may be different when PLMN changes during RRC idle state, RRC inactive state or RRC connected state.
If barring timers T30x are stopped due to access control parameters changes, all the following scenarios beside cell reselection need to be considered:
- Cell selection (including cell selection after out of coverage, cell selection during RRC re-establishment procedure).
- Handover.
- PLMN change.
Note: In NR, the network may reconfigure with sync and key change for handover or other use cases, e.g. the network wishes to update the parameters in ServingCellConfigCommon, security key change. The UE cannot distinguish these cases when it receives reconfiguration message with sync and key change. 
As access control mechanism is applied when heavy congestion is happened. There is no big issue if we do nothing with the running access control timers when access control parameters changes with the above scenarios. In addition, in most cases access control parameters are the same in a big area if congestion happens. In LTE, SSAC related barring timers are not stopped when cell reselection happens. Hence, it is also acceptable if the running access control timers are not stopped with the above scenarios.
Hence, we propose RAN2 to discuss:
Proposal 3: RAN2 is asked to discuss whether to stop or continue the running access control timers (T390) when the following scenarios happen:
- Cell selection (including cell selection after out of coverage, cell selection during RRC re-establishment procedure).
- Handover.
- PLMN change.
2. Inter-RAT
When UE perform cell change (including inter-RAT handover or inter-RAT cell selection/reselection) from a NR cell to an E-UTRA cell connected to 5GC (or vice versa), there are some issues if the running access control timers are not stopped. For example: The corresponding access control timer for an access category (access category 3) is running in NR RRC. And 5GC NAS may wait for barring alleviation for access category 3. The camped cell is switched from a NR cell to an E-UTRA cell connected to 5GC and E-UTRA RRC is working. If nothing is done on access control timers after cell reselection, the access control timer for access category 3 continues in NR RRC. When the timer expires, NR RRC cannot inform 5GC NAS about barring alleviation for access category 3 as E-UTRA RRC is working in that time. On the other hand, E-UTRA RRC will never send a barring alleviation for access category 3 as there is no running access control timer for access category 3. 5GC NAS cannot be informed about barring alleviation for access category 3.
Hence, for inter-RAT cell change (including inter-RAT handover or inter-RAT cell selection/reselection) from a NR cell to an E-UTRA cell connected to 5GC, the running access control timers must be stopped. And NAS layer needs also be informed about barring alleviation for the corresponding access control timers. To simplify UE behavior, we propose the UE does not need to distinguish inter-RAT cell change from a NR cell to an E-UTRA cell connected to 5GC or a NR cell to an E-UTRA cell connected to EPC.
Proposal 4: For inter-RAT cell change (including inter-RAT handover or inter-RAT cell selection/reselection), the running access control timers (T390) must be stopped. And NAS layer needs also be informed about barring alleviation for the corresponding access control timers.
Based on the CR [2], the UE behaviors for access control timers with inter-RAT cell re-selection are already covered by section 5.3.14.3 (cell re-selection while T390 is running) if proposal 3 is agreed. However, for the inter-RAT handover, the behavior that the AS layer needs also inform NAS layer about barring alleviation for the stopped corresponding access control timers needs also be captured in section 5.3.11. The behaviors for access control timers with inter-RAT cell selection need also be captured.
3. Conclusion
In this contribution, we discuss how to handle the access control timers in some cases. And we propose:
Proposal 1: The running access control timers (T390) are not stopped when RRC state transitions happen.
Proposal 2: The running access control timers (T390) are not stopped upon update of access control related parameters in SIB1.
Proposal3: RAN2 is asked to discuss whether to stop or continue the running access control timers (T390) when the following scenarios happen:
- Cell selection (including cell selection after out of coverage, cell selection during RRC re-establishment procedure).
- Handover.
- PLMN change.
Proposal 4: For inter-RAT cell change (including inter-RAT handover or inter-RAT cell selection/reselection), the running access control timers (T390) must be stopped. And NAS layer needs also be informed about barring alleviation for the corresponding access control timers.
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