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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. Then, in Rel-16 NeedForGap feature have been introduced, however, there has been no requirements in RAN4 to support this feature. 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 complete the requirements for measurement without gaps is given in the work item description (WID) [1] as below:
	(1) Define RRM requirements for measurement without gaps for the following cases
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement


In meeting RAN4#104-e, the above was discussed and the open issues were captured in the WF [2]: 
	Sub-topic 3-2: Inter-RAT measurement without gap
Issue 3-7: [inter-RAT] Numerology 
< Agreement >: 
· For inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, same numerology is to be supported 
< Way forward >: 
· FFS mx-numerology case and potential UE capability.
Issue 3-8: [inter-RAT] Extension to existing UE capabilities 
< Way forward >: 
· FFS whether to extend the capability of NeedForGaps to inter-RAT LTE measurement
· FFS whether to extend the capability of NeedForNCSG to inter-RAT NR measurement.
Issue 3-9: [inter-RAT NR] On top of which UE capability to define the inter-RAT NR measurement requirements 
< Way forward >: 
· Option 1: NeedforNCSGgap-infoNR
· Option 2: interRAT-NeedForGapsNR-r16, e.g., when UE report ‘FALSE’ through interRAT-NeedForGapsNR-r16 can be defined as inter-RAT NR measurement without gaps
Issue 3-10: [inter-RAT LTE] On top of which UE capability to define the inter-RAT LTE measurement requirements 
< Way forward >: 
· Option 1: NeedForGapNCSG-InfoEUTRA
· Option 2: If CRS is completely contained in the active BWP, take Rel-16 inter-frequency measurement without MG as a baseline. Otherwise, FFS
Issue 3-11: [inter-RAT LTE] Target scenario
< Way forward >: 
· FFS: For inter-RAT LTE measurement, at least consider the scenario when LTE CRS to be measured is contained in UE’s active BWP
· FFS whether to consider the case when LTE CRS to be measured is not completely contained in UE’s active BWP, but there is spare RF chain



The analysis and discussion are provided in the next section. 
2 Discussion on inter-RAT measurements without gaps
Issue 3-7: [inter-RAT] Numerology
Mix numerology could be a problematic if the inter-RAT is operating on the same band, while it can be acceptable if it is on different bands. Nevertheless, given that NR has different numerologies (15, 30, 60, 120 KHz) compared to LTE (15KHz), hence, RAN4 can define requirements for mix numerologies for inter-RAT.
Proposal 1: [bookmark: _Ref115408885]RAN4 can define requirements for mix numerology inter-RAT measurements without gap.
Issue 3-8: [inter-RAT] Extension to existing UE capabilities
In the existing requirements, NeedForGap capability is only supported for performing inter-RAT NR measurements in LTE SA and NeedForNCSG capability is only supported for performing inter-RAT LTE measurements in NR SA. This means the inter-RAT LTE measurements and inter-RAT NR measurements have already been supported by NCSG and NeedForGap, respectively, so the necessity to discuss how to cover these measurements in a different way is not justified. Besides, this discussion should be left to RAN2 because this issue is more relevant to signalling design. 
Proposal 2: [bookmark: _Ref115408895]RAN4 shall not extend the capability of NeedForGaps to inter-RAT LTE measurement and shall not extend the capability of NeedForNCSG to inter-RAT NR measurement.
Issue 3-9: [inter-RAT NR] On top of which UE capability to define the inter-RAT NR measurement requirements
Inter-RAT NR measurements occur in the LTE SA with NeedForGap, hence it makes sense to specify the requirements on top of the NeedForGapNR-r16 capability.
Proposal 3: [bookmark: _Ref115408905]RAN4 shall define the NeedForGap requirements on top of the NeedForGapNR-r16 capability.
Issue 3-10: [inter-RAT LTE] On top of which UE capability to define the inter-RAT LTE measurement requirements
Inter-RAT LTE measurements occur in the NR SA with NeedForNCSG, hence it makes sense to specify the requirements on top of the NeedForNCSG-InfoEUTRA capability.
Proposal 4: [bookmark: _Ref115408916]RAN4 shall define the NeedForNCSG requirements on top of the NeedForNCSG-InfoEUTRA capability.
3 Summary
In this contribution, discussion on general and RRM requirement in RedCap UEs are provided and we have the following proposals:
Proposal 1: RAN4 can define requirements for mix numerology inter-RAT measurements without gap.
Proposal 2: RAN4 shall not extend the capability of NeedForGaps to inter-RAT LTE measurement and shall not extend the capability of NeedForNCSG to inter-RAT NR measurement.
Proposal 3: RAN4 shall define the NeedForGap requirements on top of the NeedForGapNR-r16 capability.
Proposal 4: RAN4 shall define the NeedForNCSG requirements on top of the NeedForNCSG-InfoEUTRA capability.
References
[1] [bookmark: _Ref95562833]RP-222337, “New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps”, MediaTek Inc, Intel Corporation, September 2022.
[2] [bookmark: _Ref115406833]R4-2214346, “WF on further enhancements on measurement gaps and measurements without gaps”, MediaTek inc. August 2022.
