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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-bis-e, the above was discussed and the open issues were captured in the WF [2]: 
	Sub-topic 2-1: Using scenarios
Issue 2-1-1: extend to MR-DC cases 
< Way forward / Agreement >: 
· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-1 in SA only if case a-1 is agreed as one of inter-RAT NR target scenario (issue 2-1-3)
· Define capability and/or requirements to support inter-RAT E-UTRAN measurement without gap case b-1 in SA only if case b-1 is agreed as one of inter-RAT LTE target scenario (issue 2-1-4)
· Define capability and/or requirements to support inter-RAT NR measurement without gap case a-2 in SA if case a-2 shall be considered in as one of inter-RAT NR target scenario (issue 2-1-3).
· FFS on MR-DC
· Define capability and/or requirements to inter-RAT E-UTRAN measurement without gap case b-2 in SA if case b-2 is agreed as one of inter-RAT LTE target scenario (issue 2-1-4)
· FFS on MR-DC
Issue 2-1-2 Numerology  
< Agreement >: 
· For inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, the mixed numerology needs to be supported.
· FFS on whether the additional UE capability is needed 
Issue 2-1-3: inter-RAT NR target scenario 
< Way forward/Agreement >: 
· Case a-1 (Another spare RF chain is available for UE) can be considered as the inter-RAT NR target scenario.  
· FFS on Case a-2
Issue 2-1-4: inter-RAT LTE target scenario 
< Way forward/Agreement >: 
· Case b-2(The target CRS to be measured is with UE’s active BWP) shall be considered as the inter-RAT LTE scenario under objective 2 of NR_MG_ehn2-core WI 
· FFS on Case b-1

Sub-topic 2-1: Using scenarios
Issue 2-2-1: On top of which UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
< Way forward/Agreement >: 
· On top of “interRAT-NeedForGapsNR-r16” UE capability to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
· The exact value to be reported can be FFS.
· FFS on top of NCSG to support the inter-RAT NR measurement without gap when UE has vacant RF chain available (Case a-1)
Issue 2-2-4: On top of which UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2)
< Way forward >: 
· Option 1:  
· the capability of NeedForGaps for inter-frequency measurement wo gap in Rel16 can be taken as the baseline
· Option 1a:  
· extend the capability of NeedForGaps
· Option 2: 
· A new UE capability should be defined to indicate whether UE supports MG-less measurement in this scenario
Issue 2-3-3: Searcher limitation 
< Way forward >: 
· FFS on the searcher limitation 
· Proposal 1:  
· Error! Reference source not found.
· Others are not precluded
Issue 2-3-6: Effective measurement window
< Way forward >: 
· FFS on:  
· RAN4 needs to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. 
· The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
· Others are not precluded
Issue 2-3-7: Release independent requirements 
< Way forward >: 
· FFS on whether to introduce the inter-RAT LTE measurements without gap case b-2 as release independent from Rel-17
· Others are not precluded



The analysis and discussion are provided in the next section. 
2 Discussion on inter-RAT measurements without gaps
Issue 2-1-1: extend to MR-DC cases
We can focus on SA requirements and deprioritise the requirements for DC for now. Besides, case a-2 is not considered in real UE implementation, hence it should be deprioritised.
Proposal 1: [bookmark: _Ref118737456]RAN4 shall deprioritise the requirements for MR-DC for inter-RAT.
Issue 2-1-2 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. Besides, a UE capability can be defined to support the mixed numerology for inter-RAT measurements without MG.
Proposal 2: [bookmark: _Ref115408885]RAN4 can define requirements and UE capability for mix numerology inter-RAT measurements without gap.
Issue 2-1-3: inter-RAT NR target scenario
Case a-2 can not be considered because it is not clear how the LTE UE can support interference cancellation. 
Proposal 3: [bookmark: _Ref118737470]RAN4 shall not define requirements for case a-2 from the inter-RAT scenarios.
Issue 2-2-1: NCSG requirements are already defined in LTE specs, hence it is not clear the necessity to define the requirements on top of the NCSG rather than 'inter-RAT-NeedForGapsNE-r16'.
Proposal 4: [bookmark: _Ref115408916]RAN4 shall define the NeedForGap requirements for case a-1 on top of the interRAT-NeedForGapsNR-r16 capability.
Issue 2-2-4: interruption is needed for this case b-2 because there is no additional RF chain that can be used and hence there is a need to define capability similar to that of NCSG. The new capability can be similar to that of: UE indicates ‘ncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement.
Proposal 5: [bookmark: _Ref118737482]RAN4 shall define that UE indicates ‘ncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement for the case b-2.
Issue 2-3-3: Searcher limitation: It is not clear to us how the UE can perform the inter-RAT LTE measurement in parallel with NR measurements without searcher limitation?
Proposal 6: [bookmark: _Ref118737494]RAN4 shall not define requirement to support Inter-RAT measurement without gap performed in parallel with NR measurement without searcher limitation.
Issue 2-3-6: Effective measurement window: the necessity is not justified and could introduce restriction to the UE without obvious enhancements.
Proposal 7: [bookmark: _Ref118737506]RAN4 shall not define effective measurement window.
Issue 2-3-7: Release independent requirements: whether to support such release independent from Rel-17 depends on the defined requirement for the inter-RAT. For example, how similar or different these requirements from existing NCSG requirements. Therefore, we suggest delaying the discussion on this issue for later.
Proposal 8: [bookmark: _Ref118737516]RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
3 Summary
In this contribution, discussion on inter-RAT measurement without gaps is provided and we have the following proposals:
Proposal 1: RAN4 shall deprioritise the requirements for MR-DC for inter-RAT.
Proposal 2: RAN4 can define requirements and UE capability for mix numerology inter-RAT measurements without gap.
Proposal 3: RAN4 shall not define requirements for case a-2 from the inter-RAT scenarios.
Proposal 4: RAN4 shall define the NeedForGap requirements for case a-1 on top of the interRAT-NeedForGapsNR-r16 capability.
Proposal 5: RAN4 shall define that UE indicates ‘ncsg’ via NeedForNCSG-InfoEUTRAN for the inter-RAT LTE measurement for the case b-2.
Proposal 6: RAN4 shall not define requirement to support Inter-RAT measurement without gap performed in parallel with NR measurement without searcher limitation.
Proposal 7: RAN4 shall not define effective measurement window.
Proposal 8: RAN4 shall not discuss the release independent issue until sufficient progress has been achieved.
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