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1. Introduction
In RAN4#106 meeting, RAN4 had some 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 related requirements and provide our proposals.
2. Discussion
Pre-MGs activation/deactivation procedure
	Issue 3-2-1: [Case 1] Define definitions for simultaneous and non-simultaneous Pre-MGs activation/deactivation for Pre-MG + Pre-MG  
< Agreement >:  
· Definitions for simultaneous and non-simultaneous multiple Pre-MGs activation/deactivation
· In simultaneous case, the multiple Pre-MGs activation/deactivation duration are fully or partially overlapping (before any potential delay extension) in time.
· In non-simultaneous case, the multiple Pre-MGs activation/deactivation duration are not overlapping (before any potential delay extension) in time.
· FFS the requirements, e.g., triggered by the same or different commands.
Issue 3-2-4: [Case 1] Whether to extend the delay for simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Wayforward >:  
· FFS.
Issue 3-2-5: [Case 1] Whether to extend the delay for non-simultaneous activation/deactivation for Pre-MG+Pre-MG  
< Agreement >:  
· For the non-simultaneous two Pre-MGs activation/deactivation case, the existing Rel-17 Pre-MG (de)activation delay requirements can be reused.


In last meeting, RAN4 was agreed the definition of the simultaneous and non-simultaneous Pre-MGs activation/deactivation. For the non-simultaneous two Pre-MGs activation/deactivation case, the existing Rel-17 Pre-MG (de)activation delay requirements can be reused. And for the simultaneous case, the multiple pre-MGs can be triggered by the same command or different commands. If the multiple pre-MGs are triggered by the same command, as shown in figure 1, the existing Rel-17 Pre-MG (de)activation delay requirements can be reused for both pre-MG#1 and pre-MG#2. If the multiple pre-MGs are triggered by different commands and if the later trigger command does not change the status of pre-MG#1, as shown in figure 2. However, the (de)activation of pre-MG#1 would be impacted by the (de)activation of pre-MG#2, and the (de)activation delay of pre-MG#1 may be extended by Xms. If the multiple pre-MGs are triggered by different commands and if the later trigger command change the status of pre-MG#1, as shown in figure 3. Pre-MG#1 needs to restart the (de)activation, and the (de)activation delay for pre-MG#1 will be extended by Yms, where Y is the time gap between two trigger commands.


Figure 1: Example of simultaneous (de)activation by the same trigger command


Figure 2: Example of simultaneous (de)activation by the different trigger commands, and the later trigger command does not impact the pre-MG being (de)activated


Figure 3: Example of simultaneous (de)activation by the different trigger commands, and the later trigger command impact the pre-MG being (de)activated
Proposal 1: For simultaneous activation/deactivation of multiple pre-MGs, the activation/deactivation delay is defined as follows: 
· If the multiple pre-MGs are triggered by the same command, the existing Rel-17 Pre-MG (de)activation delay requirements is reused.
· If the multiple pre-MGs are triggered by different commands and if the later trigger command does not change the status of pre-MG being (de)activated, the (de)activation delay of pre-MG being (de)activated is extended to BWP switch delay + 5ms + Xms, FFS X.
· If the multiple pre-MGs are triggered by different commands and if the later trigger command changes the status of pre-MG being (de)activated, the (de)activation delay of pre-MG being (de)activated is extended to BWP switch delay + 5ms + Yms, where Y is the time gap between two trigger commands.
	Issue 3-2-3: [Case 1] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion  
< Wayforward >:
FFS the options:  
· Option 1: QC, MediaTek, CATT
· A collision between a change in the status of a pre-configured MG 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. (UE shall extend the activation procedure)
· Option 1a: QC, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 5 ms) to avoid the collision.
· Option 1b: MediaTek
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
· Option 1c: Nokia, 
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed (until the end of the gap instance plus 4 ms) to avoid the collision.
· Option 2: CATT
· UE shall drop the activation procedure, when the pre-configured MG activation is overlapped with the other concurrent gap occasion.
· Option 3: Xiaomi, ZTE
· UE shall drop the measurement on the overlapped concurrent gap occasion, when the pre-configured MG activation is overlapped with the other concurrent gap occasion. The activation/deactivation procedure should be prioritized.
· Option 4: ZTE
· Firstly, regarding to the collision between pre-configured MG activation/deactivation procedure and one of concurrent gap occasion, the priority rule is not valid since of the status of the pre-configured MG is uncertain.
· Option 5: Huawei
· RAN4 to decide UE behaviour when pre-MG (de)activation procedure is overlapped with occasion of the other MG after concluding how to handle deactivated pre-MG in collision handling.
· Option 6: E///
· During Pre-MG activation/deactivation period, the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions. 
· Option 7: CATT, Intel
· There is no need to define additional UE capability for the support of collision case.


When the pre-configured MG (de)activation procedure is overlapped with the concurrent gap instance, the UE behaviour need to be clarified. As the Activation/deactivation of Pre-MG takes effect from the first complete MG occasion after the activation and deactivation delay, there is no need to consider the gap collision and gap priority between the change in the status of a pre-configured MG and a gap instance. And from UE perspective, the UE may have to perform the measurement during the gap instance, and the (de)activation delay of pre-MG being (de)activated would be extended by the duration of gap plus 5ms.


Proposal 2: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the (de)activation delay of pre-MG being (de)activated is extended by MGL of the gap instance plus 5ms.
Collision handling
	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.
Issue 3-3-5: [Case 1] Whether to define a new UE capability for dynamic collisions?  
< Wayforward >:  
· FFS.
Issue 3-3-6: [Case 1] dynamic collisions dropping rule  
< Wayforward >:  
· FFS.


In last 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, however, in converse, 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 be dropped to be kept, as shown in figure 2. RAN4 needs to include the latter case in dynamic gap handling. As the UE should be able to handle the gap dropping or gap kept when the status of pre-MG is changed from deactivated to activated or from activated to deactivated respectively. 


Figure 4: Dynamic gap collision when the status of pre-MG is changed from deactivated to activated


Figure 5: Dynamic gap occasion when the status of pre-MG is changed from activated to deactivated
Proposal 3: RAN4 to consider the dynamic gap handling case when the status of pre-MG is changed from activated to deactivated, the gap occasion of MG with lower priority is dynamically changed from be dropped to be kept. 
Since the dynamic gap handling will significantly impact the measurement delay requirements, e.g. Kgap calculation for concurrent gap, which will cause the measurement delay requirement is different due to the change of pre-MG status. In order to facilitate the requirements and UE Implementation, RAN4 to consider the deactivated pre-MG in dynamic gap handling.
Proposal 4: RAN4 to consider the deactivated pre-MG in dynamic gap handling. 
3. Conclusion
In this contribution, we discuss the RRM requirements 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: For simultaneous activation/deactivation of multiple pre-MGs, the activation/deactivation delay is defined as follows: 
· If the multiple pre-MGs are triggered by the same command, the existing Rel-17 Pre-MG (de)activation delay requirements is reused.
· If the multiple pre-MGs are triggered by different commands and if the later trigger command does not change the status of pre-MG being (de)activated, the (de)activation delay of pre-MG being (de)activated is extended to BWP switch delay + 5ms + Xms, FFS X.
· If the multiple pre-MGs are triggered by different commands and if the later trigger command changes the status of pre-MG being (de)activated, the (de)activation delay of pre-MG being (de)activated is extended to BWP switch delay + 5ms + Yms, where Y is the time gap between two trigger commands.
Proposal 2: When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, the (de)activation delay of pre-MG being (de)activated is extended by MGL of the gap instance plus 5ms.
[bookmark: _GoBack]Proposal 3: RAN4 to consider the dynamic gap handling case when the status of pre-MG is changed from activated to deactivated, the gap occasion of MG with lower priority is dynamically changed from be dropped to be kept.
Proposal 4: RAN4 to consider the deactivated pre-MG in dynamic gap handling.
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