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1	Introduction
[bookmark: _Hlk118313000]RAN4 #106 meeting discussed the RRM core requirements for case 1 (pre-configured MG and concurrent MG), and reached some conclusions in [1]. This contribution will give our further considerations on the remaining issues. 
2	Discussion
[bookmark: _GoBack]For issue 3-2-3 how to handle the collision between Pre-MG (de)activation procedure and another concurrent gap occasion, we think the definition should be clear firstly. There is the definition of collision between two gaps based on the current spec, but no definition of collision between Pre-MG (de)activation procedure and another concurrent gap. As shown in figure 1, the Pre-MG (de)activation delay contains two parts. The first part is the existing delay of corresponding trigger event, such as e.g. active BWP switch delay, or SCell activation delay. And the second one is 5ms time margin. 


Figure 1, illustration of collision between Pre-MGs (de)activation and another concurrent gap
When the first part is overlapped with another gap occasion, for example BWP switch delay and Gap 1 in the figure, it is the same as the legacy BWP switch delay and the existing UE behaviour could be reused. There is no need to specify additional requirements. 
Observation-1: When the first part of Pre-MG (de)activation procedure (the delay for corresponding trigger event, e.g. BWP switch) is overlapped with one of the concurrent gap occasions, the existing UE behaviour could be reused.
When the second part of Pre-MG (de)activation procedure, i.e. 5ms time margin, is overlapped with another gap occasion, we think sometimes there is no collision for the UE since the (de)activation of Pre-MG only takes effect from the first complete Pre-MG occasion after the (de)activation delay. As shown in figure 1, when the first complete occasion of Pre-MG whose states is to be changed is far behind the end of Pre-MG (de)activation procedure (e.g. Gap 2 and Pre-MG 2), there is no need to drop the gap occasion or postpone Pre-MG (de)activation procedure. However, when the first occasion of Pre-MG is very close to the end of Pre-MG (de)activation procedure (e.g. Gap 2 and Pre-MG 1), UE may need additional time to re-arrange the measurement in each gap occasion. Therefore, we propose to define the collision and enhanced UE behaviour ONLY for this case. 
Proposal-1: The collision between Pre-MG (de)activation procedure and another concurrent gap is defined when the concurrent gap occasion is overlapped with 5ms time margin of Pre-MG (de)activation procedure, and the distance of first complete occasion of Pre-MG and the end of Pre-MG (de)activation procedure is smaller than X ms. FFS: the value of X.
	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.


Among the UE behaviours proposed in issue 3-2-3, we prefer option 1 to extend the (de)activation of Pre-MG to avoid such the collision.
Proposal-2: In case of collision between Pre-MG (de)activation procedure and another concurrent gap as defined in proposal-1, UE should extend the (de)activation of Pre-MG 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.


Last meeting introduced the definitions for simultaneous and non-simultaneous (de)activation for multiple Pre-MGs as illustrated in issue 3-2-1. The (de)activation delay in Rel-17 can be reused for non-simultaneous case and FFS for simultaneous case. We think whether the simultaneous (de)activations are triggered by the same event should be further considered for this case. When triggered by the same event as shown in figure 2a, the activation/deactivation procedures for multiple Pre-MGs could be performed parallelly and the existing delay requirements could be reused also. When triggered by different events, ideally the activation/deactivation procedures could be independently. However, Pre-MG2 may be dropped with Pre-MG1 due to collision before the completion of deactivation of Pre-MG1. And Pre-MG2 will be used after the deactivation of Pre-MG1. In this case, we can compromise to extend the activation delay for Pre-MG2.
Proposal-3a: For simultaneous Pre-MGs activation/deactivation triggered by the same event, the existing Pre-MG (de)activation delay requirements could be reused.
Proposal-3b: For simultaneous Pre-MGs activation/deactivation triggered by different events, the (de)activation delay requirements for the first Pre-MG should be extended.
	

Figure 2a, simultaneous multiple Pre-MGs activation/deactivation triggered by the same event

	

Figure 2b, simultaneous multiple Pre-MGs activation/deactivation by the different events



	Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision
< Wayforward >:  
· No consensus on whether to consider deactivated Pre-MG in a collision. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated.


When a Pre-MG is deactivated, no gap interruption is expected and UE should perform measurement without gap. This is the basic assumption in Rel-17 and is not desirable to be revised in Rel-18. Then, the deactivated Pre-MG should not be considered in a collision. 
Proposal-4: Not consider deactivated Pre-MG in a collision.
	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.


As shown above, dynamic collision is defined during the last meeting and FFS whether a new UE capability should be introduced. In our understanding, the UE behaviours in static Pre-MG collision scenario and dynamic Pre-MG collision scenario are different as listed in Table 1. Obviously, the MO2 associated with gap2 will be impacted due to the collision with Pre-MG when it is activated in dynamic collision scenario. While in static collision scenario, the MO2 will not be impacted by the Pre-MG no matter it is activated or not. Thus, separate UE capabilities should be considered. 
Table 1, UE behaviours in case of Pre-MG collision
	
	
	Pre-MG associated with MO1
	Gap2 associated with MO2

	1) Collision between Pre-MG with lower priority and gap 2 (static)
	(1a) activated Pre-MG
	The colliding Pre-MG occasion will be dropped and the associated MO1 can only be measured within the non-dropped Pre-MG occasions.
	Not impacted by the Pre-MG.

	
	(1b) deactivated Pre-MG
	The associated MO1 should be measured outside gap
	Not impacted by the Pre-MG.

	2) Collision between Pre-MG with higher priority and gap 2 (dynamic)
	(2a) activated Pre-MG
	The colliding Pre-MG occasion will not be dropped and the associated MO1 can be measured within the Pre-MG occasions.
	The gap2 occasions colliding with Pre-MG should be dropped and the MO2 instances within such gap2 occasions cannot be measured.

	
	(2b) deactivated Pre-MG
	The associated MO1 should be measured outside gap.
	Not impacted by the Pre-MG.


Proposal-5: Define separate UE capabilities for static Pre-MG collision scenario and dynamic Pre-MG collision scenario.
3	Conclusion
This contribution discussed the requirements for case 1: Pre-MG and conMG, and gave the following proposals.  
Observation-1: When the first part of Pre-MG (de)activation procedure (the delay for corresponding trigger event, e.g. BWP switch) is overlapped with one of the concurrent gap occasions, the existing UE behaviour could be reused.
Proposal-1: The collision between Pre-MG (de)activation procedure and another concurrent gap is defined when the concurrent gap occasion is overlapped with 5ms time margin of Pre-MG (de)activation procedure, and the distance of first complete occasion of Pre-MG and the end of Pre-MG (de)activation procedure is smaller than X ms. FFS: the value of X.
Proposal-2: In case of collision between Pre-MG (de)activation procedure and another concurrent gap as defined in proposal-1, UE should extend the (de)activation of Pre-MG procedure. 
Proposal-3a: For simultaneous Pre-MGs activation/deactivation triggered by the same event, the existing Pre-MG (de)activation delay requirements could be reused.
Proposal-3b: For simultaneous Pre-MGs activation/deactivation triggered by different events, the (de)activation delay requirements for the first Pre-MG should be extended.
Proposal-4: Not consider deactivated Pre-MG in a collision.
Proposal-5: Define separate UE capabilities for static Pre-MG collision scenario and dynamic Pre-MG collision scenario.
4	Reference
[1] R4-2303197, WF on Rel-18 NR MG enhancements, MediaTek Inc
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