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1. Introduction
Core part of joint configuration of pre-configured MGs, multiple concurrent MGs and NCSG has been finalized. However, there are still some remaining issues based on the maintenance discussion in previous RAN4 meeting. The last agreements can be found in [1]. 
In this contribution, we continue discussing the open issues.
2. Discussion 
Case 1 
Sub-topic description: This sub-topic covers issues related to the collision cases for concurrent gaps with Pre-MG. The summary of the issues on this topic are provided below:
Scenario 1: 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)
Scenario 2: 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)
Scenario 3: pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG.
Scenario 4: One pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision (This scenario is for Pre-MG + Pre-MG).
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Figure: the collision scenarios for concurrent gaps with Pre-MG during dynamic collision.

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:
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<Way Forward>
· Option 1: 
· 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: 
· The time point when Pre-MG activation/deactivation take effects shall be updated as: 
· Activation and deactivation of Pre-MG takes effect from the first complete MG occasion after the activation and deactivation delay if the time difference between the overlapping MG and first Pre-MG occasion to be changed is larger than 5ms. Otherwise, activation of Pre-MG takes effect from 5ms after the ending point of the overlapping measurement gap.
· Option 3: 
· For dynamic collision scenario 3, option 1 is not needed with the statement in subclause 8.19.5.3. 

· Option 4: 
· No clarification is needed for Case 1, scenario 1. Requirements are correctly captured in 38.133 section 9.1.12.4. 
For UE supporting dynamic collision, we don’t think RAN4 needs to update the previous agreement, i.e. activation requirements should state that the pre-configured gap activation shall be applied 5ms after the ending point of the overlapping measurement gap.
For UE not supporting dynamic collision, the high priority Pre-MG always causes collision to the concurrent MG, i.e. the overlapping concurrent MG is always dropped. The dropped concurrent MG occasion should not have any impact on the activation/deactivation of the Pre-MG.
[bookmark: _Ref165971782]Proposal 1: for scenario 1:
· For UE supporting dynamic collision, activation requirements should state that the pre-configured gap activation shall be applied 5ms after the ending point of the overlapping measurement gap.
· For UE not supporting dynamic collision, activation delay of Pre-MG defined in clause 8.19 applies since the overlapped MG is dropped.

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:
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<Way Forward>
· Option 1: 
· 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.
· Option 2: 
· 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 3: 
· Clarify requirements for Case 1, scenario 2 in 38.133 section 9.1.12.4:
	When a collision occurs between a measurement gap occasion and a Pre-MG deactivation procedure, and the Pre-MG is configured with higher priority, the measurement gap occasion shall be dropped. The measurement gap occasion shall remain to be dropped until the ending point of the Pre-MG deactivation procedure.When the deactivation procedure of a Pre-MG collides with a measurement gap occasion that has lower priority than the Pre-MG, if the measurement gap occasion is dropped due to collision with a Pre-MG occasion when the Pre-MG is activated, then the measurement gap occasion shall be dropped or remains to be dropped even when the Pre-MG is deactivated..



For UE supporting dynamic collision, the overlapped concurrent MG shall be dropped since the Pre-MG deactivation procedure is not completed yet. Therefore, existing deactivation delay requirement can be reused.
For UE not supporting dynamic collision, the overlapped concurrent MG is always dropped regardless of status of the Pre-MG. Therefore, existing deactivation delay requirement can also be reused.
[bookmark: _Ref165971786]Proposal 2: for scenario 2, for both UE supporting and not supporting dynamic collision, deactivation delay of Pre-MG defined in clause 8.19 applies since the overlapped MG is dropped.

Issue 2-1-3: [Case 1] - [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:
· Agreement from online session [R4-2317305]
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
· The collision scenario in this issue is depicted in the figure below:
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<Way Forward> 
· Option 1: 
· 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.
· Option 2: 
· 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 3: 
· No clarification is needed for Case 1, scenario 3. Requirements are correctly captured in 38.133 section 9.1.12.4.
· Option 4: 
· For scenarios in issue 2-1-3 and 2-1-5, the existing agreement shall apply, i.e. ‘The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change’.
For both UE supporting and not supporting dynamic collision, UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
[bookmark: _Ref165971789]Proposal 3: for scenario 3, for both UE supporting and not supporting dynamic collision, UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.

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]:
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· 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:
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<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.
· Option 3: 
· No new requirements are needed to address Case 1, scenario 4.
For scenario 4, RAN4 can directly apply the agreements decided for the fully simultaneous multiple Pre-MG activation/deactivation, i.e. the new status of two Pre-MG are applied after the extended T1.
[bookmark: _Ref165971790]Proposal 4: For scenario 4, RAN4 can directly apply the agreements decided for the fully simultaneous multiple Pre-MG activation/deactivation, i.e. the new status of two Pre-MG are applied after the extended T1.

Case 2
Issue 3-2-1: [Case 2] When the UE is configured with Concurrent gaps with NCSG, what is the potential changes to UE behaviour for NCSG upon SCell activation (in Rel-18)
<Way Forward>
· Option 1: 
· Still follow the gap association, i.e., (This implies we follow Rel-17 gap association rule) 
· Deactivated Scell MO associated with NCSG is measured within NCSG
· Deactivated Scell MO not associated with NCSG is measured outside NCSG
· Option 1a: 
· Based on the principle of reusing the gap association rule to determine in which MG the deactivated SCell MO would be performed, when the deactivated SCell switches to be activated, still reuse the R17 conditions to decide whether this SCell can be measured with the NCSG. That is, keep alignment with the understanding of R17 UE behaviours
· Option 2: 
· When the SCell is deactivated, 
· the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG regardless of gap association.
· Option 2a: 
· When the SCell is deactivated, the deactivated SCell’s MO will be measured within the associated NCSG if NCSG+NCSG is configured.
· Option 3: 
· RAN4 should discuss the following scenarios:
· Scenario 1: UE is configured with two NCSGs. Association between SCell MO and one NCSG is provided.
· The measurement should be done with the associated NCSG.
· Scenario 2: UE is configured with two NCSGs. Association between SCell MO and NCSG is not provided.
· Discuss whether to define requirement for this scenario. If so, which NCSG shall be used for measurement?
· Scenario 3: UE is configured with one NCSG and one type-2 legacy gap. Association between SCell MO and NCSG or MG is not provided.
· The measurement should be done with the associated NCSG.
· Scenario 4: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to NCSG.
· The measurement should be done with the associated NCSG.
· Scenario 5: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to MG.
· Discuss whether to define requirement for this scenario. If so, whether the MO shall be moved from MG to NCSG when the Scell becomes deactivated.
· Option 4: 
· No need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell.
· Option 5: 
· The collision case between measured deactivated SCell MO’s outside NCSG, if allowed in Rel-17, and concurrent MG occasions needs to be considered for Case 2 requirements in Rel-18.
· Option 6: 
· RAN4 to further investigate for Rel-18 the case the UE needs a dedicated NCSG pattern for measuring deactivated SCell MO’s from a set of NCSG patterns and to introduce a UE capability for that.
We continue supporting option 3. RAN4 shall discuss whether all possible scenarios need to be covered. If so, what is the corresponding UE measurement behaviour.
[bookmark: _Ref165971792]Proposal 5: RAN4 should discuss the following scenarios:
· Scenario 1: UE is configured with two NCSGs. Association between SCell MO and one NCSG is provided.
· The measurement should be done with the associated NCSG.
· Scenario 2: UE is configured with two NCSGs. Association between SCell MO and NCSG is not provided.
· NW is encouraged to provide association between SCell MO and one of the NCSG. Otherwise, RAN4 needs to discuss which NCSG shall be used for measurement?
· Scenario 3: UE is configured with one NCSG and one type-2 legacy gap. Association between SCell MO and NCSG or MG is not provided.
· The measurement should be done with the associated NCSG.
· Scenario 4: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to NCSG.
· The measurement should be done with the associated NCSG.
· Scenario 5: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to MG.
· In theory this is possible, e.g. it is an intra-frequency measurement with gap when the SCell is in active mode and UE doesn’t support intra-frequency measurement with NCSG on this band (UE reports ‘gap’). RAN4 shall discuss whether to define requirement for this scenario. If so, whether the MO shall be moved from MG to NCSG when the SCell becomes deactivated.

3. Conclusion
In this contribution, we provide discussion on core maintenance for pre-configured MGs, multiple concurrent MGs and NCSG. After discussion, the following conclusions are provided:
Proposal 1: for scenario 1:
· For UE supporting dynamic collision, activation requirements should state that the pre-configured gap activation shall be applied 5ms after the ending point of the overlapping measurement gap.
· For UE not supporting dynamic collision, activation delay of Pre-MG defined in clause 8.19 applies since the overlapped MG is dropped.
Proposal 2: for scenario 2, for both UE supporting and not supporting dynamic collision, deactivation delay of Pre-MG defined in clause 8.19 applies since the overlapped MG is dropped.
Proposal 3: for scenario 3, for both UE supporting and not supporting dynamic collision, UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
Proposal 4: For scenario 4, RAN4 can directly apply the agreements decided for the fully simultaneous multiple Pre-MG activation/deactivation, i.e. the new status of two Pre-MG are applied after the extended T1.
Proposal 5: RAN4 should discuss the following scenarios:
· Scenario 1: UE is configured with two NCSGs. Association between SCell MO and one NCSG is provided.
· The measurement should be done with the associated NCSG.
· Scenario 2: UE is configured with two NCSGs. Association between SCell MO and NCSG is not provided.
· NW is encouraged to provide association between SCell MO and one of the NCSG. Otherwise, RAN4 needs to discuss which NCSG shall be used for measurement?
· Scenario 3: UE is configured with one NCSG and one type-2 legacy gap. Association between SCell MO and NCSG or MG is not provided.
· The measurement should be done with the associated NCSG.
· Scenario 4: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to NCSG.
· The measurement should be done with the associated NCSG.
· Scenario 5: UE is configured with one NCSG and one type-2 legacy gap. MO is associated to MG.
· In theory this is possible, e.g. it is an intra-frequency measurement with gap when the SCell is in active mode and UE doesn’t support intra-frequency measurement with NCSG on this band (UE reports ‘gap’). RAN4 shall discuss whether to define requirement for this scenario. If so, whether the MO shall be moved from MG to NCSG when the SCell becomes deactivated.
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