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1	Introduction
[bookmark: _Hlk118313000][bookmark: _GoBack]Based on the conclusions in [1], this contribution will give our view on maintenance issues for Pre-MG, con-MG and NCSG. 
2	Discussion 
2.1 Dynamic collision for concurrent gaps with Pre-MG
	Issue 2-1-1: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?
· Background:
· Agreements from dynamic collision:
· 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
· The collision scenario in this issue is depicted in the figure below:
[image: ]
· < Way forward >
· Option 1: 
· The time point when Pre-MG activation/deactivation take effects shall be updated as: ‘Activation of Pre-MG takes effect from the first complete MG occasion after the activation and deactivation delay if the time difference between the last overlapping MG and first Pre-MG occasion to be changed is larger than 5ms. Otherwise, the first Pre-MG occasion shall be kept as deactivated also’
· Option 2: 
· For Scenario 1, subclause 8.19.5.3 should state that the pre-configured gap activation shall be applied 5ms after the ending point of the overlapping measurement gap. 

	8.19.5.3	Pre-configured measurement gap activation/deactivation delay when colliding with a concurrent measurement gap
When the pre-configured measurement gap activation procedure is overlapped with one a concurrent measurement gap occasion and the pre-configured measurement gap has higher priority, the pre-configured gap activation shall be applied no earlier than the ending point of the Pre-MG activation procedure and 5ms after the end of the overlapping measurement gap. 


For dynamic collision scenario 1, it was agreed that the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG. And this agreement has been captured in subclause 8.19.5.3. With the statement in subclause 8.19.5.3, option 1 is not needed in our view. 
Proposal 1: For dynamic collision scenario 1, option 1 is not needed with the statement in subclause 8.19.5.3. 
	Issue 2-1-2: [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:
· Agreement from the previous meeting:
· [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)
· When a pre-MG deactivation and a Type-2 MG collide, and the pre-MG has higher priority, UE should drop the colliding Type-2 MG occasion 
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward >
· Option 1: 
· For Scenario 2, subclause 8.19.5.3 should state that the Pre-MG deactivation delay requirements are the same as for single Pre-MG in 8.19.2.1 or 8.19.3 or 8.19.4 for DCI/timer-based BWP switch, SCell activation/deactivation and RRC reconfiguration, respectively, i.e. no overlap of deactivation procedure and gap occasion.

	8.19.5.3	Pre-configured measurement gap activation/deactivation delay when colliding with a concurrent measurement gap
When the pre-configured measurement gap deactivation procedure is overlapped with one measurement gap occasion and the pre-configured measurement gap has higher priority, or when the pre-configured measurement gap activation/deactivation procedure is overlapped with one measurement gap occasion and the measurement gap has higher priority, requirements specified in 8.19.2 apply.


For dynamic collision scenario 2, the colliding type-2 MG occasion will be dropped and the existing Pre-MG deactivation delay can be reused. Rel-17 defined 3 Pre-MG (de)activation delay requirements with different trigger events, i.e. upon DCI/timer-based BWP switch in 8.19.2, SCell (de)activation in 8.19.3, and RRC reconfiguration in 8.19.4. The current statement in 8.19.5.3 only refer to 8.19.2 and the other two subclauses are missed. Besides, the same issue is identified for dynamic collision scenario 3. Therefore, option 1 can be supported for both scenario 2 and scenario 3.
Proposal 2: For dynamic collision scenario 2 and scenario 3, the existing Pre-MG (de)activation delay in 8.19.2.1 or 8.19.3 or 8.19.4 should be reused.
	Issue 2-1-4: [Case 1] - [Scenario 4] When one pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision
Moderator’s note: this issue is a mix between an existing issue of fully overlapping activation/deactivation Pre-MG with collision a Pre-MG gap in the concurrent gap with Pre-MG. 
· Background: 
· Agreements from fully overlap with activation/deactivation [R4-2310175]:
· 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
· An illustration example is captured below [R4-2306330]:
[image: ]
· Agreements from dynamic collision:
· 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
· The collision scenario in this issue is depicted in the figure below:
[image: ]
< Way forward >
· if fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG collides with activated Pre-MG:
· Option 1: 
· For Scenario 4, directly apply the agreements decided for the fully simultaneous multiple Pre-MG activation/deactivation is fine, no need to touch the agreements for dynamic collision of Scenario 1/2/3, i.e.
· The new status of two Pre-MG are applied after the extended T1;
· The dropping rule is only applicable for the activated status of Pre-MG.
· Option 2: 
· RAN4 not to define UE behaviour and requirements for Scenario 4.




Figure 1, an example of dynamic collision scenario 4 
As summarized by moderator, dynamic collision scenario 4 is a mix scenario between fully overlapping (de)activation and collision between Pre-MG. Many sub-scenarios are identified depends on the Pre-MG is activated or deactivated and priorities. Option 1 could handle some sub-scenarios but not all. For the example shown in figure 1, Pre-MG #1 deactivation procedure and Pre-MG #2 activation procedure are fully overlapped. The first Pre-MG #1 occasion should remain old state (i.e. activated) since it is partially overlapped with T1 and the new state (i.e. deactivated) can only be applied to the next Pre-MG #1 occasion. If following option 1, the first Pre-MG #2 occasion after T1 is supposed to be change to new state (i.e. activated) and it will be collided with first Pre-MG #1 occasion. Then, we understand the first Pre-MG #2 occasion should be dropped and the activation delay of Pre-MG should be extended. For simplicity, we prefer to not define UE behavior and requirements. 
Proposal 3: For dynamic collision scenario 4, RAN4 not to define UE behaviour and requirements.
2.2 Pre-MG association
	Issue 2-3-1: [Case 1] Pre-MG association clarification
< Way forward >
· Option 1: 
· 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.
· Option 1a: 
· FFS: whether it need to be captured in spec
· Option 2: 
· No need to introduce implicit association for concurrent gaps with Pre-MG.
· Option 2a: 
· The case that Pre-MG1 is deactivated whereas the associated MO still has to be performed with MG is corner case.


We understand the motivation of option 1 and UE has no choice but to measure the MO within the Pre-MG2/Type-2 MG if this scenario happens. However, it will break the existing gap association rule and the calculation of CSSF. A MO can only be measured within the associated MG if gap is required, and only the associated MOs will be counted in CSSF within gap #i. If option 1 is agreed, UE need to check the overlapping case with non-associated configured MOs and the states of their associated gap. It will make the spec more complicated. On the other hand, we agree with option 2a that this is a corner case and can be avoided by NW scheduling.   
Proposal 4: No need to introduce implicit association for concurrent gaps with Pre-MG.
	Issue 2-3-2: [Case 1] Pre-MG association collisions related issue
< Way forward >
· Option 1: 
· The measurement dropping rules when the concurrent measurement gaps are collided can be optimized, e.g.
· Option 1). Only there is overlapping among the [SSBs+Xms] to be measured by these collided concurrent gaps, UE needs to drop the measurement with the lower priority gap. Otherwise, UE can perform these measurements sequentially because UE can return to each of carriers one by one.
· Option 2: 
· There is no need to continue discussion on optimizations of the collision handling for concurrent gaps in Rel-18.




Figure 2, illustration of overlapping case
Option 1 proposed to optimized the overlapping definition by using the target SSB rather than MG. In our view, the margin between SSB and MG is small as shown in figure 2. Generally, more than one MOs and target cells will be associated to a single MG and which MO will be measured in each MG occasion is up to UE implementation. For example, UE is configured to measured SSB #0~3 for cell 1 and SSB #4~7 for cell 2, then the union of SSBs from all the target cells, i.e. SSB #0~7 should be considered in the overlapping and the spare time not occupied by SSB within MG is quite short. Considering the limited benefits, option 1 is not supported by us.
Proposal 5: No consider optimizations of the collision handling for concurrent gaps in Rel-18.
2.3 UE capabilities
	<Way Forward>
Session Chair: 
Define in total 3 capabilities for MG enh partl (including both case 1 and case 2), with the condition below. FFS Details.
For 32-5, the capability can be further discussed based on R17 progress. Before any agreement reached for Rel-17, 32-5 is not considered.


	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	32-1
	Concurrent gaps with Pre-MG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Details in Clause [9.1.x.2] of TS 38.133. 

	19-3-x and 19-2
x = 1 or 2 
	Yes
	No
	UE behaviour is undefined if the network configures concurrent MGs where at least one of the gaps is a Pre-MG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-2]
	Two Pre-MG configuration with simultaneous activation/deactivation
	Support configurations of two Pre-MG with simultaneous activation/deactivation in the same FR. 
	32-1
	Yes
	No
	UE activation/deactivation time for simultaneous Pre-MG is undefined
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-3]
	Support for dynamic collisions

	Support RRM requirements for handling dynamic collisions between a Pre-MG and another measurement gap or Pre-MG.
	32-1
	Yes
	No
	UE is not expected to meet RRM requirements for dynamic collisions
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	32. NR_MG_enh2
	32-4
	Concurrent gaps with NCSG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) NCSG. Details in clause [9.1.y.2] of TS 38.133. 

	19-1 and 19-2
	Yes
	No
	UE behaviour is undefined if the network configures concurrent MGs where at least one of the gaps is a NCSG
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 

	
	[32-5]
	Two NCSG configuration in a FR
	Support configurations of two NCSG in the same FR
	32-4
	Yes
	No
	UE behaviour is undefined if the network configures two NCSGs in the same FR
	Per UE
	No
	No
	N.A
	
	Optional with capability signalling 


As session chair’s suggestion, 3 UE capabilities will be defined for MG enhancements case 1 and case 2. And general UE capabilities 32-1 and 32-4 were introduced for case 1 and case 2 respectively during the last meeting, 32-5 will not be considered until related issues in Rel-17 is solved. Then the last space will be down selected between 32-2 and 32-3. In our view, dynamic collision is not only about the static gap configuration such as the number of Pre-MGs, but also related to when and how to trigger (de)activation for the Pre-MG. It will happen even if there is only one Pre-MG in the concurrent gaps. Simultaneous activation/deactivation of two Pre-MGs can be easily avoided by NW if UE does not support such capability. UE capability 32-2 is more helpful for NW scheduling and can be supported.  
Proposal 6: Support UE capability 32-2 and do not support UE capability 32-3.
3	Conclusion
This contribution discussed the core requirements for Pre-MG, conMG and NCSG, and gave the following proposals.  
Proposal 1: For dynamic collision scenario 1, option 1 is not needed with the statement in subclause 8.19.5.3. 
Proposal 2: For dynamic collision scenario 2 and scenario 3, the existing Pre-MG (de)activation delay in 8.19.2.1 or 8.19.3 or 8.19.4 should be reused.
Proposal 3: For dynamic collision scenario 4, RAN4 not to define UE behaviour and requirements.
Proposal 4: No need to introduce implicit association for concurrent gaps with Pre-MG.
Proposal 5: No consider optimizations of the collision handling for concurrent gaps in Rel-18.
Proposal 6: Support UE capability 32-2 and do not support UE capability 32-3.
4	Reference
[1] R4-2403542, WF on NR_MG_enh2_part1, MediaTek Inc
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