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Introduction
This paper presents Nokia’s view on RRM aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on some open issues for Case 1 requirements as discussed at RAN4 #108bis [2], i.e. the combination of pre-configured MG and concurrent MG and lists corresponding proposals.
Discussion 
Collision handling
Collision handling was discussed for following 4 scenarios [2]: 
· Scenario 1: the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
· Scenario 2: 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)
· Scenario 3: pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG.	
· Scenario 4: One pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision (This scenario is for Pre-MG + Pre-MG).
At RAN4 #108bis, collision handling was agreed for scenarios 1 to 3 [2]. In particular, if there is a collision between Pre-MG activation / de-activation and concurrent MG occasion, then the gap with the configured lower priority will be dropped. However, there was no consensus for Scenario 4, which treats the case of Pre-MG activation and colliding Pre-MG deactivation. This is treated below.
Overlapping of pre-configured MG de-activation procedure with pre-configured MG activation procedure 
The status is summarized in [2][3]: 
	Issue 2-1-4: [Case 1] - [Scenario 4] When one pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision
Moderator’s note: this issue is a mix between an existing issue of fully overlapping activation/deactivation Pre-MG with collision a Pre-MG gap in the concurrent gap with Pre-MG. 
· Background: 
· Agreements from fully overlap with activation/deactivation [R4-2310175]:
· For Case 1 (Pre-configured MG and multiple concurrent MGs), under the assumption that the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated, extend the delay by T1 ms for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG
· T1 = 2ms.
· FFS if this activation delay collide with existing gaps
· An illustration example is captured below [R4-2306330]:
[image: ]
· Agreements from dynamic collision:
· 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
· The collision scenario in this issue is depicted in the figure below:
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· Proposals
· if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with activated Pre-MG:
· Option 1: Apple, Nokia
· regarding 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), apply same agreement as in scenario 1 when the Type-2 MG is replaced by an activated pre-MG
· Option 2: OPPO
· For case a and case b when Pre-MG2 (activate à 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 à activate) is overlapped with (de)activation procedure, support option 5 since no gap collision will happen.
· Option 3: HW
· For scenario 4, follow the same agreement as in scenario 1 and 2 when the Type-2 MG is replaced by an activated pre-MG. Alternatively, RAN4 not to define UE behaviour and requirements for scenario 4.
· Option 4: QC, HW, MTK, ZTE
· No need to discuss the case when two pre-configured MGs activation procedures are overlapped during the dynamic collision.
· Option 5: E///, CATT
· When one pre-configured MG(Pre-MG #1) deactivation procedure fully overlaps with another pre-configured MG(Pre-MG #2) activation procedure, no gap dropping rule shall be applied and UE shall perform measurement within each activated Pre-MG. Data scheduling is not expected within the deactivated Pre-MG occasions before and after the Pre-MG activation/deactivation procedure.
· Way Forward 
· Companies to further check whether this scenario can be captured reusing the agreements from Scenarios 1,2, and 3.  



In our view, the same proceeding can be applied in scenario 4 as for scenarios 1 to 3, i.e. based on configured priorities for the gaps. This means, in case of collision of Pre-MG activation and Pre-MG deactivation, the gap is activated or deactivated which is assigned the higher priority and the activation/deactivation of the other Pre-MG is postponed by 5ms.   
For scenario 4, in case of collision of Pre-MG activation and Pre-MG deactivation, the gap is activated or deactivated which is assigned the higher priority and the activation/deactivation of the other Pre-MG is postponed by 5ms.
UE capability for dynamic collisions
RAN4 #108bis did not get further progress on the issue whether to define a new UE capability for dynamic collisions.
	Issue 2-1-5: [Case 1] Whether to define a new UE capability for dynamic collisions?
· Way Forward 
· 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.



Due to the RAN4 #107 agreement to consider only collisions between an activated Pre-MG and a concurrent MG, we do not see a justification to introduce a new UE capability for such dynamic collisions, where Pre-MG status changes between activated and de-activated, as Rel-17 collision rules based on configured priorities are valid in case of Pre-MG instances after Pre-MG activation and collision rules for Pre-MG (de-)activation with concurrent MG are handled in previous issues.
No new UE capability for dynamic collisions is needed for UEs supporting Case 1 requirements, as Rel-17 collision rules based on configured priorities are valid in case of Pre-MG instances after Pre-MG activation.
Other requirements
Pre-MG association 
RAN4 #108bis did not get further progress on the issue whether the Pre-MG association needs to be clarified.
	Issue 2-2-1: [Case 1] Pre-MG association clarification
· Way Forward
· Option 1: 
· 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.
· Option 1a: HW
· FFS: whether it need to be captured in spec
· Option 2: 
· RAN4 to discuss options related to UE behaviour, for UE supporting Case 1 requirements, in case of deactivated Pre-MG, i.e. require the UE to perform measurements for MO’s assigned to Pre-MG outside any other MG, or define a priority for deactivated Pre-MG to be compared against priority of any other overlapping MG, or define a Pre-MG association rule by transferring MO’s assigned to Pre-MG to any other active MG (Pre-MG or Type-2 MG) as long as Pre-MG is deactivated



We do not support option 1 as it stands, as it just transfers MOs from Pre-MG1 to other Pre-MG2 or Concurrent MO, i.e. it impacts the CSSF within gap in that more measurement objects have to be performed by Pre-MG2 and hence measurement delay increases. In addition, it is unclear how the configured priorities for all MGs are taken into account in such case. 
Thus, in case of 
· no overlap or partial overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 outside the activated Pre-MG2 (e.g. search for SMTCs outside the MG).
· full overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 in Pre-MG2 and drop all measurements assigned to Pre-MG2, if Pre-MG1 is configured with higher priority than Pre-MG2, or UE is required to perform all measurements assigned to Pre-MG2 in Pre-MG2 and drop all measurements assigned to Pre-MG1, if Pre-MG1 is configured with lower priority than Pre-MG2.
For Pre-MG association with deactivated Pre-MG1 and activated Pre-MG2, RAN4 to distinguish the cases: 
· no overlap or partial overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 outside the activated Pre-MG2 (e.g. search for SMTCs outside the MG).
· full overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 in Pre-MG2 and drop all measurements assigned to Pre-MG2, if Pre-MG1 is configured with higher priority than Pre-MG2, or UE is required to perform all measurements assigned to Pre-MG2 in Pre-MG2 and drop all measurements assigned to Pre-MG1, if Pre-MG1 is configured with lower priority than Pre-MG2.
Conclusion
This paper has presented Nokia’s views on Case 1 requirements as discussed at RAN4 #108bis [2], i.e. the combination of pre-configured MG and concurrent MG. 
Resulting from this discussion, we make following proposals:
1. For scenario 4, in case of collision of Pre-MG activation and Pre-MG deactivation, the gap is activated or deactivated which is assigned the higher priority and the activation/deactivation of the other Pre-MG is postponed by 5ms.
No new UE capability for dynamic collisions is needed for UEs supporting Case 1 requirements, as Rel-17 collision rules based on configured priorities are valid in case of Pre-MG instances after Pre-MG activation.
For Pre-MG association with deactivated Pre-MG1 and activated Pre-MG2, RAN4 to distinguish the cases: 
· no overlap or partial overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 outside the activated Pre-MG2 (e.g. search for SMTCs outside the MG).
· full overlap of Pre-MG1 and Pre-MG2: UE is required to perform all measurements assigned to Pre-MG1 in Pre-MG2 and drop all measurements assigned to Pre-MG2, if Pre-MG1 is configured with higher priority than Pre-MG2, or UE is required to perform all measurements assigned to Pre-MG2 in Pre-MG2 and drop all measurements assigned to Pre-MG1, if Pre-MG1 is configured with lower priority than Pre-MG2.
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