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1. Introduction
In RAN plenary 97 meeting, a revised WID was approved in [1] for Rel-18 to identify further enhancement on NR and MR-DC Measurement Gaps and Measurements without Gaps as follows:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99
· Note 4: This WID does not include any inter-working with MUSIM gaps


Based on the revised WID achieved in RAN plenary 97, it seems that the scenario for current stage is more clear, i.e. NTN MG is not considered in Case 1 and Case 2. NCSG is not considered in Case 1 before RAN#99, and pre-configured MG is not considered in Case 2 before RAN#99. Further more, it is clear that MUSIM gap is not considered in this WI.
Around Case 1 in the WI, the following agreements were achieved in [2] during104bis meeting:
	· Issue 2-4: Potential clarifications/changes to Rel-17 activation/de-activation mechanism
< Agreement >: 
·  Take the following as the baseline
· For UE autonomous mechanism, only the measurements associated to the concerned pre-MG are used for the rule checking
· For Network-controlled mechanism, only the bits corresponding to the concerned pre-MG are used for determining the status
· FFS any further enhancement
· Issue 2-5: Potential clarifications/changes to Rel-17 gap association
< Agreement >: 
· RAN4 reuses the explicit association from Rel-17 MGE for concurrent gap to Rel-18.
· FFS any further enhancement
· FFS how to interpret the gap association to an intra-frequency measurement that does not need MG/NCSG
· Issue 2-7: Potential changes on how to determine the priority
< Agreement >: 
· Take the following as the baseline in Rel-18
· The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. For the priority of a Pre-MG, once it is configured, it should be same until it is reconfigured by RRC signalling 
· FFS whether to introduce priority based on associated MO(s)


Still multiple issues were suspending. In this document, we provide some further analysis on the Case 1 of the joint consideration of enhancements of pre-configured MGs, multiple concurrent MGs and NCSG, focus on the following aspects.
· Detailed combinations
· Potential clarifications/changes to Rel-17 gap association
· Potential clarifications/changes to Rel-17 gap priority
· Activation/deactivation delay
· Measurement delay requirements
2. Discussion
During Rel-17 phase, three topics i.e. pre-configured MGs, multiple concurrent MGs and NCSG  about measurement gap enhancement were discussed to achieve different aspects of enhancements. To consider more comprehensive, joint of the three topics were proposed during Rel-17 phase. However due to the timeline pressure, the joint consideration of the three topics was deprioritized in Rel-17.
In our opinion, pre-configured MG and NCSG are both enhanced measurement gap. Pre-configured MG can realize flexible activation/deactivation of MG according to the dynamic active BWP switching or some RRC re-configuration. NCSG is a “light” MG which can highly reduce the impact of interruption and scheduling restriction lead by measurement operation. 
The enhancements of pre-configured MG and NCSG have respective motivations and can be applied to achieve specific performance gains. At the same time, to keep compatibility with existing legacy MG, supporting multiple concurrent MGs is necessary, so that UE can support pre-configured MG or NCSG, on the base of legacy MG supporting.
Observation 1: Supporting concurrent MG is the precondition to realize performance gain caused by pre-configured MG or NCSG and keep compatibility with existing legacy MG simultaneously.

Detailed combinations
In last meeting, for the sake of convenience, the following two definitions were identified:
	· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 


So we call the legacy R15/16 gap as Type-1 MG and the R17 concurrent gap as Type-2 MG. In our opinion, Case 1 can cover the following combinations between Type-1 MG, Type-2 MG and pre-configured MG.
· Type-1 MG + pre-configured MG
· Type-2 MG + pre-configured MG
· Pre-configured MG + pre-configured MG
Regarding to the per-FR or per-UE supporting, we can not see any necessity to preclude any case. In our opinion, the main reason to configure multiple gaps is that the reference signals on different frequency layers cannot be covered by one single gap. In order to further realize the semi-static/dynamic activation/deactivation so as to relieve the unnecessary interruption cased by Type-1 or Type-2 MG, pre-configured MG can be configured with replace of Type-1/Type-2 MG. So two gaps in an FR is possible, including two per-FR gaps or a per-FR gap + a per-UE gap. For each component gap, whether it is a per-FR or per-UE type, just depends on the measurement demand and interruption demand. Even under R17 concurrent gap, two concurrent gaps in a same FR is still supported. So we believe no matter one of the component gaps is pre-configured MG or both of them are pre-configured MG, they can be configured in the same FR.
Proposal 1: Case 1 can cover the following combinations between Type-1 MG, Type-2 MG and pre-configured MG:
· Type-1 MG + pre-configured MG
· Type-2 MG + pre-configured MG
· Pre-configured MG + pre-configured MG
Proposal 2: No matter one of the component gaps is pre-configured MG or both of them are pre-configured MG, they can be configured in the same FR.

Potential clarifications/changes to Rel-17 gap association
It has been approved that reuse the explicit association from R17 MGE for concurrent gap to R18. While whether other additional enhancement are needed, still FFS. One concern raised by some company that if one gap is associated with an intra-frequency measurement which does not need MG, how to handle such case. In our opinion, firstly this case is not something new. In legacy R15/16, even though a gap is configured, still it is possible that only one frequency layer is configured to measure and it is a intra-frequency measurement. Similar as the concerned case. In fact the best way to avoid the potential unnecessary interruption is the application of pre-configured MG. So for an intra-frequency measurement, it is better to associate it with a pre-configured MG, then the activation/deactivation switching of this pre-configured MG can be self-adaptive with the active BWP switching or other conditions updates. But even though a Type-1/Type-2 MG is associated with the intra-frequency measurement, the UE behaviour can be same as which in the legacy. I.e. deciding whether intra-frequency measurement without gap or with gap is should be, then applying the requirements of intra-frequency measurement without gap or intra-frequency measurement with gap based on the decision. So, not any new issue was introduced and not any additional mechanism necessary.
Proposal 3: For the case of one component gap associated with an intra-frequency layer, which is possible in legacy gap and not anything new. So as to avoid the unnecessary interruption cased by the gap, it is better to associate the intra-frequency layer with a preconfigured MG. But it should depend on NW. Not need to introduce any additional mechanism. UE can decide whether to apply the requirements of intra-frequency measurement without gap or with gap according to the active BWP.
In our opinion, for the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? We want to listen to other companies’ view regarding to this case. It seems that RAN2 believes under such simultaneous configuration(legacy R15/16 MG + R17 MG), legacy gap would be at least associated with the MOs/frequency layers without any concurrent gap associated. It seems acceptable. 
Proposal 4: For the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? It seems that RAN2’s solution is acceptable, i.e. the Type-1 MG would be at least associated with the MOs/frequency layers without any concurrent gap associated.

Potential clarifications/changes to Rel-17 gap priority
Regarding to the priority, we believe the priority order between the concurrent gaps under case 1 should be up to NW assignment. Regarding to whether any implicit priority rule is needed for Case 1, we do not see the necessity. Further more, which may break the principle that NW completely decides the priority order between multiple frequency layers. 
Proposal 5: Regarding to the gap priority, the principle is that NW completely decides the priority order between multiple frequency layers. So we believe explicit configuring priority rule for each component gap is fine, not need to introduce any implicit priority rule.

Activation/deactivation delay
Whether multiple pre-configured gap can be activated/deactivated simultaneously, which was proposed in last meeting. If it is allowed in Rel-18, whether some update based on the Rel-17 activation/deactivation delay should be additionally considered.
Firstly we believe it is possible given that two pre-configured gap are allowed in the same FR. Since the activation/deactivation switching for each component pre-configured gap is independent, so the case of simultaneous switching is possible. Regarding to the status switching, the following three cases are possible:
· Two pre-configured gap both switch from deactivation to activation
· Two pre-configured gap both switch from activation to deactivation
· One pre-configured gap switches from activation to deactivation while the other switches from deactivation to activation
In our opinion, the priority rule can not handle this issue since the dropping only happen for the overlapping gap instances, but the activation/deactivation switching is the status change, which is not related with the gap instance. The gap dropping is only effective for the overlapping gap instance. 
We believe the two solutions can be considered:
1) Each component gap can be activated/deactivated independently and the existing switching delay can bu reused;
2) Whether additional switching delay is need, which should be discussed case by case.
Proposal 6: The multiple pre-configured gaps activation/deactivation switching may happen simultaneously given that two pre-configured gap are allowed in the same FR. Regarding to the status switching, the following three cases are possible:
· Two pre-configured gap both switch from deactivation to activation
· Two pre-configured gap both switch from activation to deactivation
· One pre-configured gap switches from activation to deactivation while the other switches from deactivation to activation
Proposal 7: The priority rule can not handle the simultaneous activation/deactivation switching between two pre-configured gaps.
Proposal 8: To handle the simultaneous activation/deactivation switching between two pre-configured gaps, two solutions can be considered:
· Solution 1: Each component gap can be activated/deactivated independently and the existing switching delay can bu reused;
· Solution 2: Whether additional switching delay is need, which should be discussed case by case.
3. Conclusion
In this contribution, we have the following observation and proposals for joint consideration between pre-MG, concurrent MG and NCSG on NR and MR-DC:
Observation 1: Supporting concurrent MG is the precondition to realize performance gain caused by pre-configured MG or NCSG and keep compatibility with existing legacy MG simultaneously.
Proposal 1: Case 1 can cover the following combinations between Type-1 MG, Type-2 MG and pre-configured MG:
· Type-1 MG + pre-configured MG
· Type-2 MG + pre-configured MG
· Pre-configured MG + pre-configured MG
Proposal 2: No matter one of the component gaps is pre-configured MG or both of them are pre-configured MG, they can be configured in the same FR.
Proposal 3: For the case of one component gap associated with an intra-frequency layer, which is possible in legacy gap and not anything new. So as to avoid the unnecessary interruption cased by the gap, it is better to associate the intra-frequency layer with a preconfigured MG. But it should depend on NW. Not need to introduce any additional mechanism. UE can decide whether to apply the requirements of intra-frequency measurement without gap or with gap according to the active BWP.
Proposal 4: For the combination of Type-1 MG + pre-configured MG, if not any association is configured for the Type-1 MG, how to determine the gap association? It seems that RAN2’s solution is acceptable, i.e. the Type-1 MG would be at least associated with the MOs/frequency layers without any concurrent gap associated.
Proposal 5: Regarding to the gap priority, the principle is that NW completely decides the priority order between multiple frequency layers. So we believe explicit configuring priority rule for each component gap is fine, not need to introduce any implicit priority rule.
Proposal 6: The multiple pre-configured gaps activation/deactivation switching may happen simultaneously given that two pre-configured gap are allowed in the same FR. Regarding to the status switching, the following three cases are possible:
· Two pre-configured gap both switch from deactivation to activation
· Two pre-configured gap both switch from activation to deactivation
· One pre-configured gap switches from activation to deactivation while the other switches from deactivation to activation
Proposal 7: The priority rule can not handle the simultaneous activation/deactivation switching between two pre-configured gaps.
Proposal 8: To handle the simultaneous activation/deactivation switching between two pre-configured gaps, two solutions can be considered:
· Solution 1: Each component gap can be activated/deactivated independently and the existing switching delay can bu reused;
· Solution 2: Whether additional switching delay is need, which should be discussed case by case.
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