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1. Introduction
In RAN4#107 meeting, RAN4 had discussion on RRM requirements for case 1 when UE is configured with a combination of pre-configured MG and concurrent MG, and the related WF was approved in [1]. In this contribution, we would like to discuss the remaining issues for case 1 and provide our proposals.
2. Discussion
Scope and general issues
	Issue 2-1-1: Which Type of MG is considered together with Pre-MG/NCSG in the WI?
< Way forward >:
· Option 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
· Option 2a: Type-1 MG can be considered with Pre-MG/NCSG in the WI, but there is no requirement when type 1 MG is colliding with pre-MG or NCSG in the same FR.
Issue 2-1-2: If Type-1 MG is considered in this WI, which RRM requirements shall be applied?
< Agreement from [R4-2306330]>:  
· If Type-1 MG is considered in this WI, similar to that of Rel-17 Concurrent MG WI, “no requirements” could be applied for the scenario when Type-1 MG is colliding with Pre-MG/ NCSG in the same FR.


According to this objective in WID, the combination of type1 MG with pre-MG/NCSG is not in scope. And in our understanding, there is no benefit to configure the combination of type 1 MG with pre-MG/NCSG, as the UE can support type 2 MG with association. In addition, it is challenging for UE and Network to align the measurement behaviour on the configured MO(s) should be measured on which gap if implicit gap association are considered. 
Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
Pre-MGs activation/deactivation procedure
	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





For partially overlapped case, we do not support any case. For case a, RAN4 define the multiple SCell activation delay requirement in NR SA when the UE only receives one single MAC CE command, there is no requirement for the case when the UE receives two different MAC CE command for multiple SCell activation in SA mode. For case b/c/d, as RAN4 does not define any basic requirement to support case b/c/d, we propose not to define activation/deactivation delay requirement for partially overlapped case.
Proposal 2: For partially overlapped case, RAN4 not to define activation/deactivation delay requirement for Pre-MG + Pre-MG.
Collision handling
In RAN4#106 meeting, the dynamic collisions are defined as the gap collisions involving at least one activated pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped, as shown in figure 1, when the status of pre-MG is changed from deactivated to activated and the pre-MG has higher priority, the gap instance for other MG with lower priority is dynamically changed from dropped to kept.
	Issue 3-3-4: [Case 1] dynamic collisions definition  
< Agreement from online session>:  
· Dynamic collisions are gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped.
· [activated] is based on the assumption that only activated Pre-MG can cause collisions.


However, on the contrary, if the status of pre-MG is changed from activated to deactivated and the activated pre-MG has higher priority, the gap instance of MG with lower priority would be dynamically changed from dropped to kept, as shown in figure 2. Since the UE should be able to handle the gap dropping or gap keeping when the status of pre-MG is changed from deactivated to activated or from activated to deactivated respectively. RAN4 needs to consider both gap dropping and gap keeping in dynamic gap handling. 


Figure 1: Dynamic gap collision when the status of pre-MG is changed from deactivated to activated


Figure 2: Dynamic gap occasion when the status of pre-MG is changed from activated to deactivated
Proposal 3: RAN4 to update the dynamic collision definition as follows: 
· Dynamic collisions gap handling are dynamic gap collision instance involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped or kept.
	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:
[image: ]
< 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
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 >:  
· 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


For scenario 1, when the pre-configured MG activation procedure is overlapped with one of the concurrent gap occasion and the pre-configured MG has higher priority than the concurrent MG. As the Activation of Pre-MG takes effect from the first complete MG occasion after the activation delay, and if the proximity condition between MG#1 and MG#2 is less than 4ms, the UE may not be ready to use the upcoming activated gap occasion. Thus, it is beneficial the UE continue the measurement with the overlapping gap occasion (MG#2), and the pre-MG activation delay would be extended by 5ms. 
For scenario 2, when the pre-configured MG deactivation procedure is overlapped with one of the concurrent gap occasion and the pre-configured MG has higher priority than the concurrent MG. During the pre-MG deactivation procedure, the collision and priority rule are not considered. Thus, regardless the proximity condition between MG#1 and MG#2, the UE should continue the measurement with the overlapping gap occasion (MG#2), and the pre-MG deactivation delay would be extended by 5ms.
Proposal 4: When the Pre-MG activation/deactivation procedure is overlapped with one of concurrent gap occasion and the Pre-MG has higher priority, the UE continue the measurement within the overlapped concurrent gap occasion (MG#2), and the Pre-MG activation/deactivation delay is extended by 5ms.
	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: ]
< 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.


For scenario 3, when the pre-configured MG activation/deactivation procedure is overlapped with one of the concurrent gap occasion and the concurrent MG has higher priority than the Pre-MG to be activated. We think the existing priority rule applies, the UE should continue the measurement within the overlapped concurrent gap occasion (MG#2), and the Pre-MG activation/deactivation delay would be extended by 5ms. 
Proposal 5: When the Pre-MG activation/deactivation procedure is overlapped with one of concurrent gap occasion and the concurrent MG has higher priority, the existing priority rule applies: 
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), 
· The Pre-MG activation/deactivation delay is extended by 5ms.
3. Conclusion
In this contribution, we discuss the remaining issues for case 1 when UE is configured with a combination of pre-configured MG and concurrent MG and provide our proposals as follows.
Proposal 1: Type-1 MG is not considered with Pre-MG/NCSG in the WI.
Proposal 2: For partially overlapped case, RAN4 not to define activation/deactivation delay requirement for Pre-MG + Pre-MG.
Proposal 3: RAN4 to update the dynamic collision definition as follows: 
· Dynamic collisions gap handling are dynamic gap collision instance involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped or kept.
Proposal 4: When the Pre-MG activation/deactivation procedure is overlapped with one of concurrent gap occasion and the Pre-MG has higher priority, the UE continue the measurement within the overlapped concurrent gap occasion (MG#2), and the Pre-MG activation/deactivation delay is extended by 5ms.
Proposal 5: When the Pre-MG activation/deactivation procedure is overlapped with one of concurrent gap occasion and the concurrent MG has higher priority, the existing priority rule applies: 
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), 
· The Pre-MG activation/deactivation delay is extended by 5ms.
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