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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 #108 [2], i.e. the combination of pre-configured MG and concurrent MG and lists corresponding proposals.
Discussion 
Collision handling
Overlapping of pre-configured MG activation procedure with one of concurrent gap occasion in case Pre-MG has higher priority
RAN4 discussed the scenario of a concurrent gap occasion colliding with Pre-MG activation at RAN4 #106, RAN4 #106bis-e, RAN4 #107 and RAN4 #108. 
	Issue 3-2-2: [Case 1] - [Scenario 1] When 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) 

< Background >
· The collision scenario in this issue is depicted in the figure below:
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< 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. 



We supported the proposal to extend the Pre-MG activation delay to 5ms after end of MGL of concurrent gap. We continue to support the proposal in this scenario, hence to continue the measurement in the concurrent gap irrespective whether the activated Pre-MG has higher or lower priority then the concurrent gap. Only for subsequent gap occasions, if they collide, the priority rule applies when comparing the priority of the activated Pre-MG against the priority of the concurrent MG assuming the Rel-17 proximity rule of 4 ms. 
If a change in the status of a pre-configured MG to activated Pre-MG collides with a concurrent MG instance, 
· the change in status of the Pre-MG is delayed by (MGL of the concurrent gap instance plus 5 ms) to avoid the collision, and
· the measurement in the concurrent gap is continued irrespective whether the Pre-MG has higher or lower priority then the concurrent gap, and 
· only for subsequent gap occasions, if they collide, the priority rule applies when comparing the priority of the Pre-MG against the priority of the concurrent MG based on the Rel-17 proximity rule.
Overlapping of pre-configured MG deactivation procedure with one of concurrent gap occasion in case Pre-MG has higher priority
RAN4 further discussed the scenario of a concurrent gap occasion colliding with Pre-MG deactivation at RAN4 #106bis-e, RAN4 #107 and RAN4 #108. 
	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:
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< 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.



In our view, the UE behavior for Pre-MG deactivation can be same as for Pre-MG activation and irrespective whether the deactivated Pre-MG has higher or lower priority than concurrent MG. For subsequent concurrent MG occasions, no collision occurs and hence the concurrent MG is always selected. Hence, we support option 1 above.
If a change in the status of a pre-configured MG to deactivated Pre-MG collides with a concurrent MG instance, 
· the change in status of the Pre-MG is delayed by (MGL of the concurrent gap instance plus 5 ms) to avoid the collision, and
· the measurement in the concurrent MG is continued irrespective whether the Pre-MG has higher or lower priority then the concurrent gap. 
Overlapping of pre-configured MG (de-)activation procedure with one of concurrent gap occasion in case Pre-MG has lower priority
[bookmark: _Hlk146583257]RAN4 further discussed the scenario of a concurrent gap occasion colliding with a Pre-MG activation with Pre-MG having lower priority at RAN4 #107 and RAN4 #108. 
	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.



We support option 1, to proceed in the same way as for the case that Pre-MG has higher priority. This only applies for the Pre-MG activation procedure not for subsequent measurement occasions where collision occurs. 
The same UE behaviour applies in case of collision between Pre-MG (de)activation and concurrent MG instance, independent of whether Pre-MG has higher or lower priority than concurrent MG.
Overlapping of pre-configured MG de-activation procedure with pre-configured MG activation procedure 
RAN4 further discussed at RAN4 #108 the scenario of a Pre-MG deactivation procedure colliding with a Pre-MG activation procedure.
	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.



We support option 2, to proceed in the same way as for the case that there is one Pre-MG and one concurrent gap. Again, this only applies for the overlapping of the Pre-MG activation/deactivation procedure, and not for subsequent measurement occasions where collision occurs and is resolved by dropping the Pre-MG with lower priority.
The same UE behaviour applies in case of collision between Pre-MG activation and Pre-MG deactivation, as for the collision of Pre-MG activation and concurrent MG instance.
UE capability for dynamic collisions
RAN4 #108 also discussed whether to define a new UE capability for dynamic 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.



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 and furthermore collision rules for Pre-MG (de-)activation with concurrent MG are handled in previous issues.
Other requirements
RAN4 #108 also discussed whether the Pre-MG association needs to be clarified.
	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.




We do not support option 1, as it transfers MOs from Pre-MG1 to other Pre-MG2 or Concurrent MO, i.e. it impacts the CSSF inside gaps in that more measurements have to be queued and hence measurement delay increases. In addition, it is inclear how the configured priorities for all MGs are taken into account in such case. 
In our understanding, the Rel-17 collision rule applies for Pre-MG1 and Pre-MG2/Type-2 MG, in case both are activated, based on configured priorities, thus UE measurement behaviour is clear in regard which MG to drop. For deactivated Pre-MG, RAN4 previously agreed not to assign a priority, but to require the UE to perform measurements for Pre-MG outside the MG (e.g. search for SMTCs outside the MG). Alternatively, the UE could be assigned a priority for deactivated Pre-MG in order to compare priorities with other active measurement gaps in case of collision. Thus, we propose to have further discussion on this issue by comparing different options.
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. 
Conclusion
This paper has presented Nokia’s views on Case 1 requirements as discussed at RAN4 #108 [2], i.e. the combination of pre-configured MG and concurrent MG. 
Resulting from this discussion, we make following proposals:
1. If a change in the status of a pre-configured MG to activated Pre-MG collides with a concurrent MG instance, 
· the change in status of the Pre-MG is delayed by (MGL of the concurrent gap instance plus 5 ms) to avoid the collision, and
· the measurement in the concurrent gap is continued irrespective whether the Pre-MG has higher or lower priority then the concurrent gap, and 
· only for subsequent gap occasions, if they collide, the priority rule applies when comparing the priority of the Pre-MG against the priority of the concurrent MG based on the Rel-17 proximity rule.
If a change in the status of a pre-configured MG to deactivated Pre-MG collides with a concurrent MG instance, 
· the change in status of the Pre-MG is delayed by (MGL of the concurrent gap instance plus 5 ms) to avoid the collision, and
· the measurement in the concurrent MG  is continued irrespective whether the Pre-MG has higher or lower priority then the concurrent gap. 
The same UE behaviour applies in case of collision between Pre-MG (de)activation and concurrent MG instance, independent of whether Pre-MG has higher or lower priority than concurrent MG.
The same UE behaviour applies in case of collision between Pre-MG activation and Pre-MG deactivation, as for the collision of Pre-MG activation and concurrent MG instance.
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 and furthermore collision rules for Pre-MG (de-)activation with concurrent MG are handled in previous issues.
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. 
References
[1] [bookmark: _Ref115271742]RP-231477, Revised WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, Intel, MediaTek
[2] R4-2314323, WF on NR MG enhancements (Part 1), MediaTek 
2

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




