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1. Introduction
Case 1 requirements of R18 gap enhancement was discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion
2.1 Sub-topic 3-2: Pre-MGs activation/deactivation procedure
Issue 3-2-2: [Case 1] For how long to extend the delay for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG (T1)  
< Agreement from [R4-2306330] >:  
· The fully overlapped simultaneous multiple Pre-MGs activation/deactivation delay equals the BWPs/SCells/RRC reconfiguration delay plus existing processing time (5ms) plus the additional post-processing time T1, where T1 value is FFS. 
· An illustration example is captured below:
[image: A screenshot of a computer
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< Agreement from online session>:  
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
The open issue is how to handle the case that the activation/deactivation delay collides with existing gaps. In R17, the activation delay is defined as additional 5ms after event. During the 5ms, UE needs to update the measurement scheme, i.e., on each measurement occasion which layer shall be measured. In case 1, another gap (Pre-MG or type-2 MG) is configured beside the Pre-MG. During the 5+T1 ms, UE also needs to update measurement scheme, including determination of gap dropping due to collision. Before this calculation is complete, UE may have no idea on which layer to measure within each MG/SMTC occasion. Therefore, we can either let UE continue measurement within the overlapping gap and extend activation/deactivation delay, or keep activation delay 5ms+T1 unchanged and allow UE to skip the measurement within the overlapping gap.
[bookmark: _Ref142317669]Proposal 1: if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with existing gaps:
· 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: UE is NOT required to perform measurement within the overlapping gap. No further delay is needed, i.e. 5ms + T1. (preferred)

Issue 3-2-3: [Case 1] Whether to consider both cases (given below) for Partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG?  

· Partially overlap:
a. Two Pre-MGs are triggered by 2 events of the same type at different time, as shown below:
[image: ]
b. Two Pre-MGs are triggered by different type of events at the same time, as shown below:
[image: ]
c. Two Pre-MGs are triggered by different type of events at different time, as shown below:
[image: ]
d. Two Pre-MGs are triggered by different type of events at different time but the delay finish at the same time, as shown below:
[image: ]

< Way forward >:
FFS the options:  
· Option 1: All options are supported for partially overlapped simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG.
· Case a: Two Pre-MGs are triggered by two events of the same type at different time.
· Case b: Two Pre-MGs are triggered by different type of events at the same time.
· Case c: Two Pre-MGs are triggered by different type of events at different time.
· Case d: Two Pre-MGs are triggered by different type of events at different time but the delay finish at the same time.
· Option 2: Only case a is supported, i.e.:
· Supported cases: Two Pre-MGs are triggered by two events of the same type at different time. 
· Not supported cases: Two Pre-MGs are triggered by different type of events.
· Option 2a: Only case a is supported with the single trigger event, such as MAC-based multiple SCell activation in NR SA
· Option 3: Deprioritize all cases for partially overlap (deprioritize partially overlap simultaneous Pre-MGs (de)activation).
· Option 4: RAN4 to consider following scenarios for Pre-MG activation/deactivation:
	Scenario
	Specification support
	Comments

	3
	yes
	Non-simultaneous MAC-CE SCell activation 

	4
	yes
	Non-simultaneous BWP switching



We believe fully overlapped case is the most typical scenario wherein simultaneous Pre-MG activation/deactivation is triggered. For network controlled activation/deactivation, NW would provide ON/OFF flag for both Pre-MGs in every BWP configuration, once (single or multiple) BWP switching occurs, UE needs to check the status of both Pre-MGs in the new BWP(s) and activate/deactivate them accordingly. Similar story to UE autonomous activation/deactivation.
[bookmark: _Ref134347211]Observation 1: fully overlapped simultaneous Pre-MG activation/activation is the most typical scenario.
As for partially overlapped case, we don’t think that would happen frequently and RAN4 requirements need to be specified. For instance, partially overlapped case a is triggered by partially overlapped SCell activation/deactivation. However, if NW wants to activate multiple SCells, it probably will send one single MAC command for multiple SCell activation. Besides, RAN4 doesn’t even have any requirement for this kind of partially overlapped SCell activation.
	8.3.7 SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells
The requirements in this clause shall apply for the UE configured with more than one SCells.
In EN-DC, NE-DC, standalone NR, or in one CG of NR-DC, the requirements in this clause shall apply when the following conditions are met:
- UE only receives one single MAC command for multiple SCell activation within the activation period defined in this clause


[bookmark: _Ref134347215]Observation 2: partially overlapped case a is not a typical scenario. Typically, NW would use one single MAC command for multiple SCell activation. Besides, RAN4 doesn’t even have any requirement for this kind of partially overlapped SCell activation/deactivation.
Regarding partially overlapped case b/c/d, we consider them as corner cases as well. Especially for case c and d, both BWP switching and SCell activation/deactivation would result in interruption, it is possible that UE would miss the BWP switching command due to interruption caused by SCell activation/deactivation. On the other hand, these scenarios can be easily avoided at NW side. For instance, NW can wait until it receives valid CQI feedback from SCell activation and then trigger BWP switching.
[bookmark: _Ref134347219]Observation 3: partially overlapped case b/c/d are not considered as typical scenario as well. They are triggered by different events. Network can avoid them most likely.
[bookmark: _Ref134347186]Proposal 2: fully overlapped Pre-MG activation/deactivation can be supported. It shall be based on the agreed UE capability as agreed in RAN4#106.
[bookmark: _Ref134347189]Proposal 3: deprioritize case b/c/d in RAN4 requirements.

2.2 Sub-topic 3-3: Collision handling
Issue 3-3-2: [Case 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:
[image: A diagram of a process
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< Agreement made during online session >:  
· 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
Issue 3-3-3: [Case 1] 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: A diagram of a diagram
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< Way forward >:  
· 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 de-activation delay requirements as Rel-17 can still be re-used
These two issues are similar with that above proposal 1. RAN4 can either assume same activation/deactivation delay but allow UE to skip the measurement in overlapping gap, or allow some additional delay but require UE to perform measurement with in the overlapping gap.
[bookmark: _Ref142317677]Proposal 4: When the pre-configured MG activation/deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision:
· Option 1: UE can still perform measurement within the overlapping gap. R17 Pre-MG activation/deactivation delay cannot be reused. Instead, Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG
· Option 2: UE is NOT required to perform measurement within the overlapping gap. R17 Pre-MG activation/deactivation delay can be reused. (preferred)

Issue 3-3-5: [Case 1] [Case 1] 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: A diagram of a process
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< Agreement/ Way forward >:  
· Option 1: follow the same agreement as in issues 3-3-2, and 3-3-3. 
· Option 2: When the pre-MG (de)activation procedure is overlapped with one of concurrent gap occasion and the MG has higher priority, existing priority rule applies without any change.
We prefer a simple solution to handle all cases. Therefore, we support option 1.
[bookmark: _Ref142317679]Proposal 5: 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, follow the same agreement as in issues 3-3-2, and 3-3-3.

3. Conclusion
In this contribution, we provide discussion on case 1 requirements. After discussion, the following conclusions are provided:
Proposal 1: if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with existing gaps:
· 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: UE is NOT required to perform measurement within the overlapping gap. No further delay is needed, i.e. 5ms + T1. (preferred)
Observation 1: fully overlapped simultaneous Pre-MG activation/activation is the most typical scenario.
Observation 2: partially overlapped case a is not a typical scenario. Typically, NW would use one single MAC command for multiple SCell activation. Besides, RAN4 doesn’t even have any requirement for this kind of partially overlapped SCell activation/deactivation.
Observation 3: partially overlapped case b/c/d are not considered as typical scenario as well. They are triggered by different events. Network can avoid them most likely.
Proposal 2: fully overlapped Pre-MG activation/deactivation can be supported. It shall be based on the agreed UE capability as agreed in RAN4#106.
Proposal 3: deprioritize case b/c/d in RAN4 requirements.
Proposal 4: When the pre-configured MG activation/deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision:
· Option 1: UE can still perform measurement within the overlapping gap. R17 Pre-MG activation/deactivation delay cannot be reused. Instead, Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG
· Option 2: UE is NOT required to perform measurement within the overlapping gap. R17 Pre-MG activation/deactivation delay can be reused. (preferred)
Proposal 5: 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, follow the same agreement as in issues 3-3-2, and 3-3-3.
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