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1	Introduction
In the report [1] and draft CR [2] as output from the email discussion [AH1807#10][NR] on access control there is still an open issue on which other events, apart from cell reselection, which would trigger stop of the barring timers T390 ( previously [T30x]):
Editor’s note: FFS whether T30xT390 is stopped due to cell reselection other events (e.g. as in LTEhandover).
This FFS is covered by a RIL issue in E117. This contribution addresses this FFS and discusses which of the additional potential events that are most suitable to trigger the stop of barring timers.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk517253574][bookmark: _GoBack]One argument for stopping the timer at cell reselection is that different cells may have different barring conditions. In unified access control, barring is performed for access attempts and not for access to cells. For example, we have agreed on the terminology "access attempt is barred", rather than "access to cell is barred". Also unified access control should apply in all UE states and not only those states where cell reselection may be performed.
By having cell reselection as the criteria for stopping barring timers, we for example forget about UEs in RRC_CONNECTED state - shouldn't they also stop their barring timers such as after handover? In LTE this is not an issue since normal access barring is not performed in RRC_CONNECTED. But for 5G, unified access control applies to all UE states. We observe:
[bookmark: _Toc521591073]To have cell reselection as the criteria for stopping barring timers is not really sufficient enough for Unified access control that applies in all UE states.
[bookmark: _Hlk521509147]In the rest of this contribution, we will identify and discuss each one of the additional potential events triggering the stop of barring timers.
2.1	Potential additional events triggering stop of barring timers
In [4] and in the e-mail discussion [1] apart from cell reselection, a number of additional potential events have been identified which may trigger stop of the barring timers:
· [bookmark: _Hlk521401937]When the UE is triggered to acquire SIB1 in a currently camped/serving cell
· [bookmark: _Hlk521401975]Handover
· Cell selection
· PLMN selection
· [bookmark: _Hlk521507558]Change of RRC state (e.g. entering RRC_CONNECTED or RRC_IDLE)
· Going out of coverage
We can also add the following case to the list
· Inter-RAT mobility from NR (cell reselection, handover etc)
We discuss the suitability for each of them below.
2.1.1	When the UE is triggered to acquire SIB1 in a currently camped/serving cell
In [4] we proposed to define a generic criteria for the stop of barring timers, triggered by SI acquisition of SIB1. As it was pointed out by others, a drawback is that in case of change of barring condition (especially when releasing barring), this would trigger a storm of access attempts. The randomness in the value that the timer T390 is started with is meant to reduce the effect of mass-attempts, as not all UEs would time out at the same time even if the original access attempts were triggered simultaneously.
Therefore we don't consider this generic definition any more in it's current form, unless there is a way to avoid mass-accesses.
2.1.2	Handover
Handover has been proposed as a trigger for stopping the timer, and it makes sense as it is the equivalence of cell reselection for UEs in RRC_CONNECTED. We think this is one additional candidate criteria, but it needs to be defined more precisely.
[bookmark: _Toc521591078]Barring timers should be stopped at "handover" in RRC_CONNECTED.
For RRC_CONNECTED, we define the concept of serving cell in 38.331 as follows:
Serving Cell: For a UE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of cells comprising of the Special Cell(s) and all secondary cells.
In the system information acquisition procedure the expression of "currently camped/serving cell" is used when the UE determines the validity of a SIB (also SIB1). We think that an additional criteria, which resembles "handover" for RRC_CONNECTED can be defined as "serving cell change". We propose:
[bookmark: _Toc521591079]Define the criteria for stopping timer T390 at "handover" in RRC_CONNECTED as "serving cell change".
2.1.3	Cell selection
We think that cell selection may result in that the UE enters a cell different from the previous camped/serving cell. At least in this case, timers should be stopped. But as identified below, cell selection will take place in many cases which has been identified as triggers for stopping barring timers. Therefore, if adding cell selection as a trigger for stopping barring timers, it will cover also other cases, including leaving RRC_CONNECTED and leaving (or actually re-entering) coverage. We propose:
[bookmark: _Toc521591080]Add cell selection as criteria for stopping barring timers T390.
2.1.4	PLMN selection
PLMN selection may or may not lead to change of camped or serving cell. But, as access barring information may be PLMN-specific (including in shared networks scenario), the UE conditions for barring may be different. PLMN selection would therefore be a candidate for stopping barring timers.
[bookmark: _Toc521591081]Add PLMN selection as a criteria for stopping barring timers T390.
2.1.5	Change of RRC state (e.g. entering RRC_CONNECTED or RRC_IDLE)
[bookmark: _Hlk521404531]In LTE, RRC state transition triggers the stop of barring timers. As Unified access control is not affected by state transitions (i.e. we don't have state-specific access barring information) we don't think that a change of RRC state as such would trigger stop of the barring timers. For example:
1. An access attempt with access category X was triggered in RRC_IDLE, and this access attempt was barred. The UE therefore started timer T390 for this access category.
2. A moment later, another access attempt, but for access category Y was triggered, and this attempt was allowed. The UE entered RRC_CONNECTED.
3. If the serving cell in RRC_CONNECTED is the same as the camped cell in RRC_IDLE, there is no reason to stop the timer(s). However, if the cells are different, we should consider to stop the timer(s).
If we have "serving cell change" as a trigger to stop barring timers, it would need to be defined to cover the case of a change of cell when entering RRC_CONNECTED.
[bookmark: _Toc521591074]When having "serving cell change" as a trigger to stop barring timers, it should be defined to cover also the case of change of cell during transition to RRC_CONNECTED.
Moreover, in case the UE leaves RRC_CONNECTED (to enter RRC_IDLE or RRC_INACTIVE), the UE perfoms cell selection as specified in TS 38.304. While we don't see the real need for stopping the timers at the transition to RRC_IDLE/RRC_INACTIVE unless the cell selection resulted in a change of serving cell, we acknowledge that having a criteria for stopping barring timers at cell selection, has this result, as a side effect.
[bookmark: _Toc521591075]If cell selection is added as criteria for stopping barring timers, it will also trigger stop of the timers upon leaving RRC_CONNECTED.
We don't see a need for having the state change as criteria for stop of barring timers:
[bookmark: _Toc521591082]RRC state change as such should not trigger stop of barring timers.
2.1.6	Going out of coverage
As no access attempts would be possible while out of coverage the timers can be left running. On the other hand, when the UE re-enters coverage it will perfom a cell selection which in turn triggers stop of timers. So the criteria of stopping timers at cell selection also covers leaving (or actually re-entering) coverage.
[bookmark: _Toc521591076]If cell selection is added as criteria for stopping barring timers, it will also cover the case of going out of coverage.
2.1.7	Inter-RAT mobility from NR (cell reselection, handover etc)
If the UE leaves NR and enters e.g. LTE because of inter-RAT handover or inter-RAT cell reselection, the old access barring information is invalid and therefore it should stop any running barring timers. As we already have cell reselection as criteria, it can be argued that inter-RAT cell reselection is already covered.
[bookmark: _Toc521591077]As "cell reselection" covers also "inter-RAT cell reselection", there is no need to add inter-RAT cell reselection as a separate criteria for stopping barring timers.
We propose:
[bookmark: _Toc521591083]Add "reception of the MobilityFromNRCommand message" as criteria for stopping barring timers.
[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	To have cell reselection as the criteria for stopping barring timers is not really sufficient enough for Unified access control that applies in all UE states.
Observation 2	When having "serving cell change" as a trigger to stop barring timers, it should be defined to cover also the case of change of cell during transition to RRC_CONNECTED.
Observation 3	If cell selection is added as criteria for stopping barring timers, it will also trigger stop of the timers upon leaving RRC_CONNECTED.
Observation 4	If cell selection is added as criteria for stopping barring timers, it will also cover the case of going out of coverage.
Observation 5	As "cell reselection" covers also "inter-RAT cell reselection", there is no need to add inter-RAT cell reselection as a separate criteria for stopping barring timers.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Barring timers should be stopped at "handover" in RRC_CONNECTED.
Proposal 2	Define the criteria for stopping timer T390 at "handover" in RRC_CONNECTED as "serving cell change".
Proposal 3	Add cell selection as criteria for stopping barring timers T390.
Proposal 4	Add PLMN selection as a criteria for stopping barring timers T390.
Proposal 5	RRC state change as such should not trigger stop of barring timers.
Proposal 6	Add "reception of the MobilityFromNRCommand message" as criteria for stopping barring timers.
In [3] we provide a draft CR to 38.331. 
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