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1	Introduction
[bookmark: _Hlk118313000]RAN4 #108 meeting discussed the RRM core requirements for case 1 (pre-configured MG and concurrent MG), and many issues have been discussed and captured in [1]. This contribution will give our further considerations on the open issues. 
2	Discussion
	[bookmark: _Hlk144387190]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. 


As shown above, the dynamic collision scenario 1 has been discussed and how to apply dropping rule and perform measurement within the other MG#2 are clearly defined. One remaining issue in this scenario is the Pre-MG activation delay requirements. In our view, such the delay requirement should be decoupled with UE behaviour of applying dropping rule and therefore the same delay requirement as Rel-17 can be reused.
Proposal 1: For dynamic collision scenario 1, the same Pre-MG activation delay requirements as Rel-17 can still be reused.
	[bookmark: _Hlk144387336]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 >:  
· FFS the options:
· 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.
we can support option 2 in the next meeting.


Different from dynamic collision scenario 1, the Pre-MG will transition from activate status to deactivate status in scenario 2. Before completing the deactivation procedure, UE will keep the Pre-MG with higher priority and drop the Type-2 MG occasion.  
Proposal 2: For dynamic collision scenario 2, UE should drop the collided Type-2 MG occasion.
	[bookmark: _Hlk144387449]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.


In scenario 3 where the overlapped MG#2 has higher priority than Pre-MG, MG#2 should always be kept no matter the Pre-MG is activated or deactivated. Which gap to be dropped will not dynamically change due to the activation of Pre-MG, and we think the existing priority rule could apply without any changes.
Proposal 3: For scenario 3, UE should continue the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
	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.
< Way forward >:  
· Option 1: 
· UE can still perform measurement within the overlapping gap. Activation delay is further extended to the end of the overlapping MG plus (5ms + T1).
· Option 2: 
· Follow the same agreement as scenario 1 when the Type-2 MG is replaced by an activated pre-MG.
· Option 3: 
· UE is NOT required to perform measurement within the overlapping gap. No further delay is needed. 
· Option 4: 
· No need to discuss the case when two pre-configured MGs activation procedures are overlapped during the dynamic collision.
· Option 5: 
· No gap dropping rule shall be applied (no gap collision will happen) and UE shall perform measurement within each activated Pre-MG.


In scenario where Pre-MG1 is to be activated and Pre-MG2 is to be deactivated, 4 cases are identified as illustrated in figure 1. For case a and case b when the Pre-MG2, which will transition from activate to deactivate status, is overlapped with the (de)activation procedure, there will be a collision between Pre-MG2 and newly activated Pre-MG1 occasion and we think the same agreement for scenario could be reused by replacing Type-2 MG by Pre-MG2, i.e. option 2. For case c and d when the Pre-MG1, which will transition from deactivate to activate status, is overlapped with the (de)activation procedure. During the overlapping period, the Pre-MG1 has not been activated yet and the Pre-MG2 will be deactivated one the deactivation procedure completed. There will be no collision since both Pre-MGs are deactivated and UE cannot perform measurement within any Pre-MG occasion. Option 5 is preferred and no gap dropping rule should be applied.
Proposal 4: For scenario 4, 
· For case a and case b when Pre-MG2 (activate  deactivate) is overlapped with (de)activation procedure, support option 2 to Follow the same agreement as scenario 1; 
· For case c and case d when Pre-MG1 (deactivate  activate) is overlapped with (de)activation procedure, support option 5 since no gap collision will happen.
	

	


	Case a: Pre-MG2 (activate  deactivate) with higher priority is overlapped with the (de)activation procedure
	Case b: Pre-MG2 (activate  deactivate) with lower priority is overlapped with the (de)activation procedure

	

	


	Case c: Pre-MG1 (deactivate  activate) with higher priority is overlapped with the (de)activation procedure
	Case d: Pre-MG1 (deactivate  activate) with lower priority is overlapped with the (de)activation procedure


Figure 1, illustration of dynamic Pre-MGs collision scenario 4 
	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.


Dynamic collision is not only about the static gap configuration such as the number of Pre-MGs, but also related to when and how to trigger (de)activation for the Pre-MG. It will happen even if there is only one Pre-MG in the concurrent gaps. From this point of view, we slightly prefer option 2, which means UE should have the capability for dynamic collision by default if supporting [pre-MG + concurrent gaps] capability. 
Proposal 5: No additional capability is needed to handle the dynamic collision.
	Issue 3-3-1: [Case 1] Pre-MG association clarification  
Background from meeting 106:
Moderator’s note: This issue is currently being discussed in Rel-17 measurement gap enhancements during the maintenance phase, hence RAN4 should postpone the discussion on this issue until it is resolved in Rel-17 measurement gap enhancements.
< Agreement >:  
Postpone until this issue is resolved in Rel-17 measurement gap enhancements maintenance.
< Way forward >:  
· FFS Option 1: 
· FFS When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.


With multiple concurrent gaps, association between gap and MO are introduced to indicate which gap should be used for one certain MO if gap is required. This basic principle should be followed in Rel-18 when Pre-MG is jointly configured with concurrent gaps. Besides, the scenario in option 1 is not typical in our view. If MO is associated with Pre-MG1, why NW will configure another Pre-MG2/Type-2 MG which will fully covers all the MO occasions. 
Observation 1: It is not a typical scenario when the MO associated with Pre-MG1 is fully overlapped with activated Pre-MG2/Type-2 MG.
3	Conclusion
This contribution discussed the requirements for case 1: Pre-MG and conMG, and gave the following proposals.  
Proposal 1: For dynamic collision scenario 1, the same Pre-MG activation delay requirements as Rel-17 can still be reused.
Proposal 2: For dynamic collision scenario 2, UE should drop the collided Type-2 MG occasion.
Proposal 3: For scenario 3, UE should continue the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
Proposal 4: For scenario 4, 
· For case a and case b when Pre-MG2 (activate  deactivate) is overlapped with (de)activation procedure, support option 2 to Follow the same agreement as scenario 1; 
· For case c and case d when Pre-MG1 (deactivate  activate) is overlapped with (de)activation procedure, support option 5 since no gap collision will happen.
Proposal 5: No additional capability is needed to handle the dynamic collision.
Observation 1: It is not a typical scenario when the MO associated with Pre-MG1 is fully overlapped with activated Pre-MG2/Type-2 MG.
4	Reference
[1] R4-2314323, WF on NR MG enhancements, MediaTek Inc
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