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Introduction
This paper presents our view on remaining RRM core aspects related to further enhancements of measurement gaps for Rel-18 [1]. In particular, it presents our view on remaining open issues for Case 1 and Case 2 requirements as discussed at RAN4 #110bis [2] [3].
Discussion
[bookmark: _Hlk146623455]UE behavior if dynamic collisions are not supported for Case 1
RAN4 #110bis continued the discussion on UE behavior and UE capability for dynamic collisions. Following agreements were found.
	Sub-topic 2-1: Collision handling for dynamic collisions
Issue 2-1-7: [Case 1] - [New issue – Dynamic collision definition] Whether to further clarify dynamic collision definition:
· Background: Agreement from [R4-2303197],
· 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.
Agreement:
· Dynamic collision means when the occasion of Pre-MG with higher priority is involved during the gap collision, where the occasion of other MG/Pre-MG has lower priority. 
· With the main bullet, it includes the scenarios for higher priority Pre-MG activation/deactivation procedure colliding with other MG/Pre-MG instance within 4ms.
· Further refine the wording for the UE features.
Sub-topic 2-2: Pre-MG association
Issue 2-2-1: [Case 1] Pre-MG association clarification
<Agreement>
· No need to introduce implicit association for concurrent gaps with Pre-MG.
Sub-topic 2-3: Feature list for NR UE – Pre-MG
Sub-topic description: This sub-topic covers other issues related to concurrent gap with Pre-MG scenarios. 



	Open issues and candidate options before meeting:
Issue 2-3-2: [Case 1] R18 NR UE features (2 Pre-MG configuration with simultaneous activation / deactivation):
· Background: 
· Agreement from [R4-2303197]:
· Whether to consider a new capability for Pre-MG + Pre-MG in an FR?
· It is up to UE capability to support the simultaneous activation/deactivation of two Pre-MGs in the same FR.
Agreement:
For UE capability:
· Define capability for Dynamic collision.
· No further capabilities for 
· Two Pre-MG configuration with simultaneous activation/deactivation.
Meanwhile, RAN4 to further discuss the UE behaviour if dynamic collision is not supported by UE.
Issue 2-3-3: [Case 1] R18 NR UE features (Dynamic collision):
· Background: 
· Agreement from [R4-2220359]:
· Support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies).
Agreement:
For UE capability:
· Define capability for Dynamic collision.
· No further capabilities for 
· Two Pre-MG configuration with simultaneous activation/deactivation.
Meanwhile, RAN4 to further discuss the UE behaviour if dynamic collision is not supported by UE.



As mentioned above, the UE behavior, in case dynamic collisions are not supported, needs to be clarified. 
While the priority-based collision rule applies for collisions between Pre-MG occasion and concurrent gap occasion or between occasions of two Pre-MG’s, the UE behavior in case of Pre-MG activation/deactivation should be clarified.
Generally, such UE is not supposed to perform Pre-MG activation/deactivation if it collides with a concurrent gap occasion within the proximity interval of 4 ms. Hence, if the UE receives the Pre-MG activation/deactivation command or is triggered by BWP switch in the collision case, it will ignore the RRC command in case of network-based Pre-MG (de-)activation and will ignore the BWP switch trigger in case of UE autonomous Pre-MG (de-)activation. Thus, the network would need to repeat the RRC command in case of network-based Pre-MG (de-activation) or delay the BWP switch in such way that the Pre-MG activation delay is beyond the proximity interval of the concurrent gap occasion.
This yields to following proposal. 
RAN4 to clarify the UE behavior for Case 1 in case dynamic collisions are not supported, i.e. if the UE receives the Pre-MG activation/deactivation command or is triggered by BWP switch in the collision case, it will ignore the RRC command in case of network-based Pre-MG (de-)activation and will ignore the BWP switch trigger in case of UE autonomous Pre-MG (de-)activation.
Use of NCSG for deactivated SCell measurements for Case 2
[bookmark: _Hlk146622364]RAN4 #110bis did not get further progress on the issue whether and how to use NCSG for measurement of deactivated SCells [2].
	Sub-topic 3-2: Rel-18 UE behavior for deactivated SCell measurements with NCSG
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.
Sub-topic 3-3: UE capabilities for Concurrent gaps with NCSG and NCSG + NCSG 
Issue 3-3-2: [Case 2] R18 NR UE features (2 NCSG configuration): 
Agreement:
For UE capability:
· No further capabilities for 
· Two NCSG configuration in a FR.
· Further discussion is not precluded if any conclusion on new capability for Rel-17 maintenance discussion related to deactivated Scell measurement.



In our view, the issue should first be resolved for Rel-17 NCSG, i.e. if and how to use NCSG for deactivated SCell measurements. Then, the Rel-18 discussion can focus on deactivated SCell measurements in Case 2. i.e. presence of concurrent gaps with NCSG. 
UE behavior for deactivated SCell measurements for Case 2
For Rel-17, we support the UE behavior for deactivated SCell measurements for Case 2 according to option 2 above [4].
Given option 2 above is agreeable for Rel-17, then collision rules between concurrent gap and NCSG in Rel-18, as specified in TS 38.133, clause 9.1.13.3, need to be followed in case NCSG is used for deactivated SCell MO’s (i.e. full or partial overlapping of deactivated SCell MO’s with NCSG) if supported by UE and configured by NW. In case deactivated SCell MO’s are measured outside NCSG (i.e. non-overlapping of deactivated SCell MO’s with NCSG), interruptions may occur and these measurements may collide with concurrent MG occasions. This collision case should also be dealt with for Rel-18 Case 2 requirements.
This yields to following proposal. 
The collision case between measured deactivated SCell MO’s outside NCSG, if allowed in Rel-17 for scenarios with non-overlapping of deactivated SCell MO’s with NCSG, and concurrent MG occasions needs to be considered for Case 2 requirements in Rel-18.
In case UE observes a collision between deactivated SCell measurement outside NCSG and concurrent gap, it is proposed to clarify the expected UE behavior, which is to drop the deactivated SCell measurement outside NCSG.
This yields to following proposal.
Proposal 1: In case of non-overlapping of deactivated SCell measurement with NSCG and collision between deactivated SCell measurement with concurrent MG occasion, the deactivated SCell measurement shall be dropped, regardless of the concurrent MG priority.
UE capability for deactivated SCell measurements for Case 2 
Regarding whether a new UE capability should be defined for deactivated SCell measurements in Case 2, the proceeding should be aligned to Rel-17. Given a unique UE behavior is ensured both in Rel-17 and Rel-18, we don’t think a separate UE capability for deactivated SCell measurements for Case 2 is needed. 
This yields to following proposal. 
No capability for the support of deactivated SCell measurements with NCSG is introduced in Rel-18. 
Conclusion
This paper has presented our views on the open issues related to Case 1 and Case 2 requirements as discussed at RAN4 #110bis [2] [3]. 
Resulting from this discussion, we make following proposals: 
1. RAN4 to clarify the UE behavior for Case 1 in case dynamic collisions are not supported, i.e. if the UE receives the Pre-MG activation/deactivation command or is triggered by BWP switch in the collision case, it will ignore the RRC command in case of network-based Pre-MG (de-)activation and will ignore the BWP switch trigger in case of UE autonomous Pre-MG (de-)activation.
1. The collision case between measured deactivated SCell MO’s outside NCSG, if allowed in Rel-17 for scenarios with non-overlapping of deactivated SCell MO’s with NCSG, and concurrent MG occasions needs to be considered for Case 2 requirements in Rel-18.
Proposal 4: In case of non-overlapping of deactivated SCell measurement with NSCG and collision between deactivated SCell measurement with concurrent MG occasion, the deactivated SCell measurement shall be dropped, regardless of the concurrent MG priority.
No capability for the support of deactivated SCell measurements with NCSG is introduced in Rel-18. 
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