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1. Introduction
Inter-RAT measurement without gap RRM requirement was widely discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion
For information, up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
a. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
· Case a-2: NR reference signal to be measured are fully contained within UE’s LTE channel bandwidth 
 
b. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
Case a-2 has been agreed to be deprioritized in this work item. 

Issue 2-2-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-1 and b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 2: A new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
· Option 3: RAN4 does not need to define scheduling restriction due to mixed numerology and simultaneous TxRx at least for DSS scenario in case b-2.
In general, we are fine with all options. Note that so far there is no UE capability regarding support of mixed SCS between NR serving cell and inter-RAT LTE MO. 
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[bookmark: _Ref149300651]Observation 1: existing UE capabilities regarding support of mixed SCS are only for intra and inter-frequency MO. 
[bookmark: _Ref149300655]Proposal 1: introduce a new UE capability to indicate support of mixed SCS between NR serving cell and inter-RAT LTE MO.
[bookmark: _Ref149300657]Proposal 2: The scheduling restriction shall be defined for inter-RAT LTE measurement with mixed numerology, i.e., serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.

Issue 2-2-2: Scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band  
· Proposals
· Option 1: Specify scheduling restriction.
We support option 1, which is straightforward to us.
[bookmark: _Ref149300659]Proposal 3: specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band.

Issue 2-2-3: Scheduling restriction due to mixed numerology for case b-1
· Proposals
· Option 1: Not specify scheduling restriction similar as NCSG.
· Option 2: specify scheduling restriction
We continue supporting not to consider performing inter-RAT measurement and NR measurements in parallel without searcher limitation. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.
[bookmark: _Ref149300661]Proposal 4: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.

Issue 2-4-1b: Where to perform Inter-RAT LTE measurement causing scheduling restriction 
· Agreements
· For Case b-1 and b-2, Inter-RAT LTE measurement causing scheduling restriction is performed within MG and existing requirements for MG based measurement apply,
· if EMW is configured and fully overlapped with MG, and the periodicity of MG and EMW is same, or
· if EMW is not configured.
· FFS if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW 
For the FFS part, we support to apply legacy gap-based measurement requirements. Otherwise, if requirements are defined based EMW periodicity, effectively inter-RAT LTE measurement is prioritized when there are multiple NR carriers to be measured within measurement gap. Note that if there is no other NR carriers to measure, NW would not configure measurement gap in the first place. 
[bookmark: _Ref149300663]Proposal 5: if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.

Issue 2-4-2: Effective measurement window Configuration
· Agreements
· FFS RAN4 to introduce the effective measurement window duration: 2ms and 5.5ms with periodicity 40ms, 80ms.
· FFS whether UE capability for window duration of 2ms in case of sync is needed or re-use the legacy LTE capability for MGL=3ms.
· FFS this applies to the condition that UE does not need to detect PSS/SSS.
We support to introduce 5.5ms EMW with 40ms and 80ms periodicity, since 5ms window may happen to cover only half PSS/SSS symbol. Regarding capability, we don’t think legacy LTE capability for MGL=3ms can be reused. We were a bit surprised when we saw this candidate option. We don’t understand how a R18 NR feature can be supported based on a legacy LTE capability which was introduced 4~5 release ago. For instance, if a UE doesn’t support small gap in LTE, is it not allowed to support inter-RAT LTE measurement with 2ms EMW? We believe that’s not the intention. 
[bookmark: _Ref149300665]Proposal 6: RAN4 to introduce the effective measurement window duration 5.5ms with periodicity 40ms and 80ms.
[bookmark: _Ref149300667]Proposal 7: if EMW with 2ms duration is introduced, RAN4 shall NOT assume legacy LTE capability for MGL=3ms can be reused.

Issue 2-4-4: Scaling factor for case b-1 and b-2
· Proposals
· Option 1: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
· Option 2:
· In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement Mos
· In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
· Option 3: CSSFinterRAT is defined as CSSF outside MG, and inter-RAT carriers measured without MG are counted in CSSF outside MG
We support option 1 to simplify RRM requirement design.
[bookmark: _Ref149300669]Proposal 8: Scaling factor for case b-1 and b-2: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.

3. Conclusion
In this contribution, we provide discussion on Inter-RAT measurement without gap RRM. After discussion, the following conclusions are provided:
Observation 1: existing UE capabilities regarding support of mixed SCS are only for intra and inter-frequency MO.
Proposal 1: introduce a new UE capability to indicate support of mixed SCS between NR serving cell and inter-RAT LTE MO.
Proposal 2: The scheduling restriction shall be defined for inter-RAT LTE measurement with mixed numerology, i.e., serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
Proposal 3: specify scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band.
Proposal 4: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported. The fundamental goal of this objective is to reduce measurement gap overhead by enabling inter-RAT measurement w/o gap, rather than to facilitate RRM measurement.
Proposal 5: if EMW is configured and fully overlapped with MG, but the periodicity of MG is smaller than EMW, apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.
Proposal 6: RAN4 to introduce the effective measurement window duration 5.5ms with periodicity 40ms and 80ms.
Proposal 7: if EMW with 2ms duration is introduced, RAN4 shall NOT assume legacy LTE capability for MGL=3ms can be reused.
Proposal 8: Scaling factor for case b-1 and b-2: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
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