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Introduction
Support of MG-less measurement in additional scenarios is discussed in RAN4#104-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed. 
· Inter-RAT MG-less measurement
· General scope
· Inter-RAT NR measurement 
· Inter-RAT LTE measurement 
In this paper we will provide our views on inter-RAT MG-less measurement in additional scenarios.
Discussion
Inter-RAT MG-less measurement
General scope
	Issue 3-6: [inter-RAT] LTE/NR-SA to MR-DC 
< Agreement >: 
· Prioritize LTE (or NR) SA case when discussing inter-RAT NR (or LTE) measurements.
< Way forward >:
· FFS whether to extend to MR-DC cases


We do not see strong need to extend to MR-DC scenario. 
In our view, LTE SA and NR SA are most typical scenario for inter-RAT measurement. Also, supporting MR-DC scenario would require additional work in RAN2.
Proposal 1: De-prioritize MR-DC for inter-RAT NR (or LTE) measurements without MG.
	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.


We understand it is important to support mix numerology scenario for inter-RAT measurement. Whether additional UE capability is needed depends on the scenario.
· If MG-less measurement is based on NeedForGap or NeedForGapNCSG, we do not see the need for additional UE capability because UE can report whether MG or NCSG is needed for each serving cell or each target band. If mixed numerology is an issue for MG-less, UE can report need for MG or NCSG.
· If MG-less measurement is based on LTE within active BWP of NR serving cell, additional UE capability may be needed because UE may not support receiving LTE PSS/SSS/CRS simultaneously with NR serving cell data with other SCS than 15kHz.
Proposal 2: Support mix numerology scenario for inter-RAT measurement without MG. 
· Define UE capability for the scenario where LTE within active BWP of NR serving cell.
	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.


We do not support to extend the existing UE capability in the two bullets.
For inter-RAT LTE measurement, existing NeedForGapNCSG signalling can already work, and it is unclear if there is any benefit to define another signalling for exactly same purpose. Similarly, for inter-RAT NR measurement, existing NeedForGap signalling can already work, and there is no need to define another signalling.
It should be noted that standardizing multiple solutions for same purpose should be avoided as much as possible, as it will fragment NW and UE implementation. In particular for this MG-less measurement, there is little difference in NW and UE implementation between NeedForGap and NeedForGapNCSG, so our suggestion is to not extend any existing UE capabilities for MG-less inter-RAT measurement.
Proposal 3: Do not extend any existing UE capabilities for MG-less inter-RAT measurement.
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


As mentioned above, for inter-RAT NR measurement, existing NeedForGap signalling can already work. The signalling is defined in Rel-16 in 36.331 as interRAT-NeedForGapsNR-r16.
The requirements for inter-RAT NR measurement with interRAT-NeedForGapsNR can be similar to NR intra-frequency or inter-frequency measurement with NeedForGaps. RAN4 also needs to discuss whether interruption is allowed when UE reports interRAT-NeedForGapsNR, and the conclusion does not have to be same as that for NeedForGaps because 1) in LTE SA we do not have NCSG framework for inter-RAT NR measurement, and 2) UE implementation may be different for intra-/inter-frequency and inter-RAT measurement. We suggest RAN4 to further study whether interruption is allowed when UE reports interRAT-NeedForGapsNR.
Proposal 4: RAN4 to define requirements for inter-RAT NR measurement without MG based on interRAT-NeedForGapsNR. 
· FFS whether interruption is allowed when UE reports interRAT-NeedForGapsNR.
Inter-RAT LTE measurement 
	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


For inter-RAT LTE measurement without MG, there are two scenarios to be considered:
· Scenario 1: UE has spare RF chain for the measurement 
· Scenario 2: the LTE carrier is within the active BWP of NR serving cell
In our view, scenario 1 can be already addressed by Rel-17 NCSG framework. Since NCSG can be used for inter-RAT LTE measurement, RAN2 has introduced NeedForNCSG-EUTRA in Rel-17, and RAN4 has agreed to define corresponding requirements in last meeting in Rel-17 [2]. Therefore, there is no need to define additional requirements for inter-RAT LTE measurement based on spare RF chain in Rel-18.
Scenario 2 is a new scenario where LTE and NR are sharing the same carrier. It is noted that in Rel-17 the CRS-IM has been defined in demodulation session, and in some cases it could rely on inter-RAT LTE measurement to benefit from the all possible NW deployments. Therefore, it is meaningful to define requirements for inter-RAT LTE measurement without MG for the scenario where LTE carrier is within active BWP of NR serving cell. 
RAN4 can further discuss the exact requirements such as CSSF, measurement period, scheduling restriction for this scenario. In our view, a new UE capability should be defined to indicate whether UE supports MG-less measurement in this scenario.
Proposal 5: RAN4 to define requirements for inter-RAT LTE measurement without MG for the scenario where LTE carrier is within active BWP of NR serving cell.
· A new UE capability should be defined to indicate whether UE supports MG-less measurement in this scenario.
Conclusions
In this paper we provided our initial views on inter-RAT MG-less measurement in additional scenarios.
Proposal 1: De-prioritize MR-DC for inter-RAT NR (or LTE) measurements without MG.
Proposal 2: Support mix numerology scenario for inter-RAT measurement without MG. 
· Define UE capability for the scenario where LTE within active BWP of NR serving cell.
Proposal 3: Do not extend any existing UE capabilities for MG-less inter-RAT measurement.
Proposal 4: RAN4 to define requirements for inter-RAT NR measurement without MG based on interRAT-NeedForGapsNR. 
· FFS whether interruption is allowed when UE reports interRAT-NeedForGapsNR.
Proposal 5: RAN4 to define requirements for inter-RAT LTE measurement without MG for the scenario where LTE carrier is within active BWP of NR serving cell.
· A new UE capability should be defined to indicate whether UE supports MG-less measurement in this scenario.
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