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1 Introduction
In existing Rel-15/16 NR, two measurement gaps have been identified, which are per-UE and per-FR measurement gap. Later in Rel-17 NR, three measurement gap enhancement have been considered, which are: (i) pre-configured MG pattern(s) per configured BWP (fast MG configuration), (ii) multiple concurrent and independent MG patterns, and (iii) network controlled small gap (NCSG). Now in Rel-18, further work objective to enhance the existing measurement gap is agreed on, which is ‘Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG’, given in the work item description (WID) [1] as below:
	(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


The analysis and direction on how to progress in this objective is discussed in the next section. 
2 Discussion 
Given that the new objectives are to enhance the Rel-17 MG features, hence, the discussion in Rel-18 MG enhancement shall use Rel-17 MG as a baseline. In existing Rel-17 concurrent MGs, the requirements allow maximum of two concurrent MGs. Therefore, for Rel-18 MG enhancements, RAN4 shall define requirements for case 1 and case 2 with a maximum of two concurrent gap occasions. 
Observation 1: [bookmark: _Ref110807415]Existing Rel-17 MG requirements support two concurrent MGs.
Proposal 1: [bookmark: _Ref110807439]RAN4 shall define requirements for case 1 and case 2 with a maximum of two concurrent gap occasions.
2.1. Discussion for case 1
As mentioned earlier, Rel-17 concurrent MG can be configured with two concurrent MGs. In a similar manner, Rel-18 concurrent MG requirements shall be defined for two concurrent MGs where at least one of the gaps is pre-configured gap. The requirements in clause 9.1.8 in TS 38.133 are applicable for the concurrent gaps (at least one of the gaps is pre-configured gap) are applicable given that the pre-configured gaps are activated.
Proposal 2: [bookmark: _Ref79095613]The existing concurrent gap requirements in clause 9.1.8 apply to the new concurrent pre-MG when pre-MG is activated, and no concurrent pre-MG is expected when pre-MG is deactivated.
2.2. Discussion for case 2
In a similar manner to the previous case discussion, case 2 allow the UE to have two gaps, where at least one of the gaps is NCSG occasion. In addition, the requirements of concurrent MG defined in clause 9.1.8 cannot be applied directly to the new concurrent NCSG and MG. Hence, RAN4 shall define new requirements of concurrent NCSG occasion and MG and RAN4 shall use the existing concurrent MGs requirements as a baseline to define the new requirements. 
Proposal 3: [bookmark: _Ref110807473]RAN4 shall define new requirements for concurrent NCSG and MG.
Proposal 4: [bookmark: _Ref110807488]The existing concurrent gap requirements in clause 9.1.8 shall be used as a baseline to define the new requirements for the concurrent NCSG and MG.
Furthermore, given that in the Rel-17 concurrent MG the existing requirement of a single MG (i.e. per-UE and per-FR) defined in clause 9.1.2 are applicable to each MG in the concurrent MG. Also, given at least one of the gaps is NCSG, thus, when one or both gaps are NCSG occasions then the NCSG requirements defined in clause 9.1.9 are applicable to each NCSG occasions in the concurrent gaps. 
Proposal 5: [bookmark: _Ref110807500]The existing NCSG requirements defined in clause 9.1.9 are applicable to each NCSG occasion in the concurrent NCSG and MG.
Regarding the collision between concurrent NCSG and MG, in the existing concurrent MG requirements two MG occasions are considered colliding if they are (i) partially or fully overlapping in time domain, or (ii) the time period between two occasions is equal to 4ms. Yet, the boundaries (i.e. the edges in time) of the MG is well defined because the MG is a given time period. Now, in every NCSG occasion there are three parts, which are VIL1, ML and VIL2. Given that the ML, which is the time that has no gap, is relatively short and can be up to 5ms, also, given that in existing concurrent MG collision requirements 4ms is used to define whether two gaps are colliding or not. Therefore, the three parts of the NCSG (i.e. VIL1, ML and VIL2) shall be treated as a single gap when it comes to the collision requirements in concurrent NCSG occasion and MG. However, for the case of collision of concurrent NCSG occasions with SMTC RAN4 shall study and discuss the issue of defining Navailable.
Proposal 6: [bookmark: _Ref110807513]For the collision in NCSG occasions, RAN4 shall consider the period of VIL1, ML and VIL2 as a single gap when defining the collision in concurrent NCSG, then the existing requirements of concurrent MGs can be reused.
Proposal 7: [bookmark: _Ref110807528]For defining the collision occasions between the NCSG and SMTC, which is given in Navailable, RAN4 shall study and discuss the issue of how to define Navailable.
Regarding CSI-RS and PRS: in Rel-17 NCSG requirements, CSI-RS and PRS for NCSG have no requirements, therefore, RAN4 shall not define requirements for CSI-RS and PRS in concurrent NCSG occasions.
Proposal 8: [bookmark: _Ref110807544]RAN4 shall not define any requirements for CSI-RS and PRS in Rel-18 concurrent NCSG and MG.
3 Summary
In this contribution, discussion on general and RRM requirement in RedCap UEs are provided and we have the following observation: 
Observation 1: Existing Rel-17 MG requirements support two concurrent MGs.
Also, we have the following proposal: 
Proposal 1: RAN4 shall define requirements for case 1 and case 2 with a maximum of two concurrent gap occasions.
Proposal 2: The existing concurrent gap requirements in clause 9.1.8 apply to the new concurrent pre-MG when pre-MG is activated, and no concurrent pre-MG is expected when pre-MG is deactivated.
Proposal 3: RAN4 shall define new requirements for concurrent NCSG and MG.
Proposal 4: The existing concurrent gap requirements in clause 9.1.8 shall be used as a baseline to define the new requirements for the concurrent NCSG and MG.
Proposal 5: The existing NCSG requirements defined in clause 9.1.9 are applicable to each NCSG occasion in the concurrent NCSG and MG.
Proposal 6: For the collision in NCSG occasions, RAN4 shall consider the period of VIL1, ML and VIL2 as a single gap when defining the collision in concurrent NCSG, then the existing requirements of concurrent MGs can be reused.
Proposal 7: For defining the collision occasions between the NCSG and SMTC, which is given in Navailable, RAN4 shall study and discuss the issue of how to define Navailable.
Proposal 8: RAN4 shall not define any requirements for CSI-RS and PRS in Rel-18 concurrent NCSG and MG.
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