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1. Introduction
In RAN plenary 95 meeting, a new WID[1] for Rel-18 was approved to identify further enhancement on NR and MR-DC Measurement Gaps and Measurements without Gaps. Two aspects were included by this WID. The 1st aspect oriented towards the joint consideration of pre-configured MGs, concurrent MGs and NCSG. The 2nd aspect focus on RRM measurements without gap. We discuss the 2nd aspect in another document. For the 1st aspect, the objective in the WID is as follows:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase


In this document, we provide some analysis for the 1st aspect, i.e. the joint consideration of enhancements of pre-configured MGs, multiple concurrent MGs and NCSG. 
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.
No matter for Case 1 or Case 2 proposed in the WID, we believe the multiple concurrent MGs can be the basic framework to allow multiple MGs belonging to same kind or different kinds coexistence at the same time. So the specific MG combinations under Case 1 or Case 2 should be clarified first. In our opinion, the following combinations all should be considered. Further more, the total number of MGs should follow the conclusion approved in the discussion of concurrent MGs in Rel-17.
· Case 1: Joint of pre-configured MGs and concurrent MGs
· C1-1: pre-configured MG + legacy MG
· C1-2: pre-configured MG + pre-configured MG
· Case 2: Joint of NCSG and concurrent MGs
· C2-1: NCSG + legacy MG
· C2-2: NCSG + NCSG
Proposal 1: All the following combinations of MGs should be supported, and the total number of MGs should follow the conclusion approved in Rel-17 concurrent MGs discussion.
· Case 1: Joint of pre-configured MGs and concurrent MGs
· C1-1: pre-configured MG + legacy MG
· C1-2: pre-configured MG + pre-configured MG
· Case 2: Joint of NCSG and concurrent MGs
· C2-1: NCSG + legacy MG
· C2-2: NCSG + NCSG
Under the framework of concurrent MGs, we should pay more attention to two important characteristics, i.e. the association between MG and MO/frequency layer, priority order. In our view, such two characteristics are fundamental for the concurrent MG structure. So it is preferred that for all cases, it is better for NW to configure the association and priority order for each MG so as to avoid the ambiguity.
Proposal 2: For all cases, it is better for NW to configure the association and priority order for each MG so as to avoid the ambiguity.
Since we discuss the joint consideration for NR and MR-DC, at least NR CA and MR-DC should be supported for each case. Especially for C1-1 and C1-2, how to support multiple MGs including pre-configured MG in CA case, which should be identified due to we have limitation on the application of pre-configured MG for CA case during Rel-17. Consequently, the trigger events under the UE autonomous mechanism of pre-configured MG should be further studied under CA and MR-DC cases.
Further more, the structure of concurrent MGs under MR-DC should be further studied, which is not allowed during Rel-17. To support the above combination cases, we should firstly identify how to extend the concurrent MGs structure under MR-DC case. For NCSG, we also have the limitation that not supporting NCSG for MR-DC case during Rel-17. 
Proposal 3: Firstly identify how to extend the concurrent MGs structure into MR-DC case, then further study the application of pre-configured MG into CA and MR-DC case, and the application of NCSG into MR-DC case.
Overlapping issue is inevitable for the coexistence of multiple MGs in each case. The proximity condition for overlapping has been identified during concurrent MGs in Rel-17. But refer to NCSG, due to the different components in a NCSG pattern, whether the current proximity condition can be re-used, which should be further discussed. 
Proposal 4: Whether the current proximity condition defined in Rel-17 concurrent MGs can be re-used for NCSG, which should be further discussed.
For the measurement related requirements, such as CSSF, scheduling restriction, impact on L1 measurement, it is preferred to re-use the requirements approved in Rel-17 concurrent MGs as far as possible, so as to relieve the workload in this WID. 
Proposal 5: It is preferred to re-use the measurement related requirements approved in Rel-17 concurrent MGs as far as possible, so as to relieve the workload in this WID.
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: All the following combinations of MGs should be supported, and the total number of MGs should follow the conclusion approved in Rel-17 concurrent MGs discussion.
· Case 1: Joint of pre-configured MGs and concurrent MGs
· C1-1: pre-configured MG + legacy MG
· C1-2: pre-configured MG + pre-configured MG
· Case 2: Joint of NCSG and concurrent MGs
· C2-1: NCSG + legacy MG
· C2-2: NCSG + NCSG
Proposal 2: For all cases, it is better for NW to configure the association and priority order for each MG so as to avoid the ambiguity.
Proposal 3: Firstly identify how to extend the concurrent MGs structure into MR-DC case, then further study the application of pre-configured MG into CA and MR-DC case, and the application of NCSG into MR-DC case.
Proposal 4: Whether the current proximity condition defined in Rel-17 concurrent MGs can be re-used for NCSG, which should be further discussed.
Proposal 5: It is preferred to re-use the measurement related requirements approved in Rel-17 concurrent MGs as far as possible, so as to relieve the workload in this WID.
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