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Introduction
RAN4 continued discussing joint RRM requirements for Rel-17 concurrent measurement gaps (MG), pre-configured measurement gaps and NCSG in RAN4#108. Further agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals on joint requirements for concurrent MGs and pre-configured MGs within the context of Case 1 in the WID [2].
Discussion
 Collisions
In RAN4#108, RAN4 made little progress on the topic of collisions between gaps in Case 1. In this section we shall treat related open issues.
RAN4 continued discussing how to address some of the new conflicting scenarios associated with dynamic collisions. One such scenario (Scenario 1) occurs when a pre-configured MG with higher priority is activated during another on-going gap instance, causing a collision between the two gaps. For this scenario, RAN4 reached the initial agreement shown below.
Issue 3-2-2: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?
< Background >
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Agreement > 
· A collision between a change in the status of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used
· FFS the exact wording to be captured in the specification in CR draft directly.


The rationale behind the above agreement is to avoid interfering with a forthcoming or on-going measurement gap (MG#2). Any change in the status of the pre-configured gap (MG#1) would be postponed to avoid a potential collision between the two gaps. In our view, this agreement should also apply if MG#2 is a (activated) pre-configured MG.
The bullet point with TBD in the agreement should be removed since reusing the activation delay from Rel-17 would conflict with the rest of the agreement (i.e. the change in status of MG1 would not be delayed).
Proposal 1: For dynamic collision Scenario 1 in Case 1, update the agreement as follows:
· A collision between an activation of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start and ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2.
The next scenario (Scenario 2) is similar to the first one but in this case the pre-configured MG is being deactivated and the deactivation happens to overlap with (or is close to) an instance of another measurement gap with a lower priority. The instance from the other MG has been dropped and the question here is whether it should still be dropped when the pre-configured MG of higher priority is deactivated. Clearly, when the deactivation happens sometime during the dropped instance the UE would not be expected to perform measurements on that gap instance. Similary, if the deactivation happens too close (within the proximity condition) to the start of the (dropped) gap instance, the UE cannot be expected to be ready to perform measurements. In either case, from measurement requirements perspective there would be no benefit “un-dropping” the gap instance. 
Issue 3-2-3: [Case 1] - [Scenario 2] When the pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward >
· Option 1: 
· Same agreement as in (scenario 1), which is Agreement of Issue 3-3-2 from WF [R4-2310175].
· Option 2: 
· When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, UE should drop the colliding Type-2 MG occasion, if 
· the deactivation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the Type-2 MG occasion and ends at 4ms after the Type-2 MG occasion, and
· the deactivation procedure of pre-MG ends earlier than the start of pre-MG occasion.
· Option 2a: Additionally,
· the Pre-MG will be deactivated immediately after the Pre-MG deactivation procedure. 
· data scheduling is expected within the MG occasion colliding with the Pre-MG deactivation procedure and the Pre-MG occasion after Pre-MG deactivation procedure.



Proposal 2: For dynamic collision Scenario 2 in Case 1:
· When a pre-configured MG (MG#1) is deactivated, a dropped instance of another gap (MG#2) that overlaps with the deactivation or starts ≤ 4 ms after the deactivation shall remain dropped.
A third scenario is considered in issue 3-2-4. In this case the pre-configured MG that experiences a status change has lower priority than the overlapping MG. Since the overlapping gap has higher priority, it should not be affected by the status of the pre-configured MG. In this case, the Rel-17 priority rule is sufficient.

Issue 3-2-4: [Case 1] - [Scenario 3] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG  
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward > 
· Option 1: Same agreement as issue 3-3-2 (scenario 1).
· Option 2: The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.

Proposal 3: For dynamic collision Scenario 3 in Case 1:
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
A fourth scenario is described below in issue 3-2-5. This scenario is already covered by existing RAN4 agreement on requirements for fully-overlapping activation/deactivation of pre-configured MGs.
Issue 3-2-5: [Case 1] - [Scenario 4] When one pre-configured MG deactivation procedure is fully overlapped with another pre-configured MG activation procedure triggered by single BWP switching during the dynamic collision
Background:
· NW configures Pre-MG1 associated with BWP-1 and Pre-MG2 associated with BWP-2.
· When UE switches the active DL BWP from BWP-1 to BWP-2, the SSB1 associated with BWP-1 will be outside the active BWP-2, but the SSB2 associated with BWP-2 will be within the active DL BWP. The Pre-MG1 will be activated and the Pre-MG2 will be deactivated.


Proposal 4: No need to discuss dynamic collision Scenario 4 in Case 1.
The last issue considers whether to define a new UE capability to indicate support of dynamic collisions in Case 1. Given the additional complexity required to handle these collisions in different situations, our view is that it is reasonable to introduce a new UE capability. A UE that does not support dynamic collisions would still support Case 1 gap configurations that avoid such collisions. i.e. the network would have to ensure that the configured gaps do not cause dynamic collisions either by priority assignments or by separating the gaps to avoid collisions.
Issue 3-2-6: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Way forward>:  
· FFS the options
· Option 1: 
· Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Option 2: 
· No additional capability is needed to handle the dynamic collision.



Proposal 5: Define a UE capability to indicate whether the UE supports Case 1 gap configurations that cause dynamic collisions.
 Activation/deactivation
In RAN4#108, RAN4 made good progress on the topic of activation/deactivation requirements. Notably, RAN4 agreed not to specify requirements for partially-overlapped simultaneous activation/deactivation of pre-configured MGs [1]. There are no remaining open issues.
Issue 3-1-2: [Case 1] Whether to consider both cases for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG?  
< Agreement from Online session >:
· Do not define requirements for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
Issue 3-1-3: [Case 1] Whether to extend the delay for partially overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Agreement >:
· Do not define requirements for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG
· This issue is closed.



Conclusions
Proposal 1: For dynamic collision Scenario 1 in Case 1, update the agreement as follows:
· A collision between an activation of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start and ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2.
Proposal 2: For dynamic collision Scenario 2 in Case 1:
· When a pre-configured MG (MG#1) is deactivated, a dropped instance of another gap (MG#2) that overlaps with the deactivation or starts ≤ 4 ms after the deactivation shall remain dropped.
Proposal 3: For dynamic collision Scenario 3 in Case 1:
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
Proposal 4: No need to discuss dynamic collision Scenario 4 in Case 1.
Proposal 5: Define a UE capability to indicate whether the UE supports Case 1 gap configurations that cause dynamic collisions.
References
[1] R4-2314323, WF on NR MG enhancements (Part 1), RAN4#108
[2] RP-232440, Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, RAN#101.


8

4

image1.png
. Overlapping gap
Trigger

event .
Proximity

MG _ L MG i ﬁ/condition
Low priority Activated

i< H
£4ms>;
Pre-MG i i

Pre-MG
_ oL i { Pre-MG
High priority i f

RRC or SCell - Pre-MG
L P t 5 |e-—-— ;
(de)activation or roc time | 5ms { activation
BWP switching delay

> Time




image2.png
. Overlapping gap
Trigger

event .
Proximity

MG _ | MG i ﬁ/condition
Low priority De-activated

i< H
£4ms>;
Pre-MG i §

Pre-MG
. T H | Pre-MG
High priority i f

RRC or SCell Pre-MG De-activation
L P ti 5 |e-—-— }
(de)activation or roctime I ms delay
BWP switching ; i
N

> Time




image3.png
. Overlapping gap
Trigger

event .
Proximity

_ MG_ _ L MG i ﬁ/condition
High priority Activated

i< H
£4ms>;
Pre-MG i j

Pre-MG
e H | Pre-MG
Low priority H !

RRC or SCell Pre-MG Activation
L P ti 5 |e-—-— }
(de)activation or roctime I ms delay
BWP switching ; i
N

> Time




