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1 Introduction
In the previous RAN4 meeting, RRM requirements for Inter-RAT measurement without gap were discussed and the conclusions are captured in the approved WF [1]. This contribution further discusses the topic and presents our views. 
The following case differentiation in last meeting is used in this paper for discussion: 
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 
2 Discussion
In last meeting, it was agreed to define additional R18 signalling for case a-1 to indicate the measurement without gap but with interruption. Then RAN4 needs to define the interruption requirements. We think the conclusions in the other part for NeedForGapInfoNR can be reused. 
Proposal 1: For the interruption requirements for case a-1, reuse the conclusions on the interruption requirements for NeedForGapInfoNR. 
For the UE capability for case b-1, as we discussed in our companion paper [3], we think NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled simultaneously for the same UE. So for this case b-1, we think on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN is enough and no need to further consider NeedForGapsInfoNR. On the other hand, NeedForGapsInfoNR can only indicate intra-frequency and inter-frequency measurement, if we want to indicate inter-RAT LTE measurement, the signaling needs to be updated. We don’t see the necessity. 
Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1. 
For inter-frequency measurement in R16, there is a UE capability interFrequencyMeas-NoGap-r16 and a network flag interFrequencyConfig-NoGap-r16 to indicate whether UE can perform inter-frequency measurement without gap when the SSB is completely contained in the activate BWP. 
	interFrequencyConfig-NoGap-r16
If the field is set to true, UE is configured to perform SSB based inter-frequency measurement without measurement gaps when the inter-frequency SSB is completely contained in the active DL BWP of the UE, as specified in TS 38.133 [14], clause 9.3. Otherwise, the SSB based inter-frequency measurement is performed within measurement gaps. In NR-DC, the field can only be configured in the measConfig associated with MCG, and when configured, it applies to all the inter-frequency measurements configured by MN and SN.


For case b-2, we think it should be similar as the scenario above. So we think we don’t need the capability of the gap information report (e.g. NeedForGap, NeedForNCSG etc.) but a new capability indicating whether UE support measurement without gap when the SSB bandwidth is completely contained in the active BWP can be defined, which is similar as interFrequencyMeas-NoGap-r16. 
Proposal 3: For case b-2, define a new UE capability and NW flag indicating whether inter-RAT measurement without gap when LTE CRS are fully contained within UE’s active BWP is supported and configured. 
For inter-RAT measurement with mixed numerology, we understand it does not need additional capability. The same approach with existing requirement which defines it as scheduling restriction can be used. 
Proposal 4: No additional UE capability is defined for inter-RAT measurement with mixed numerology. Instead it can be considered for scheduling restriction. 
For the inter-RAT NR measurement without gap (case a-1), the requirements of inter-frequency measurement without gap based on NeedForGapsInfoNR can be reused. And in the discussion of our companion paper [3], we have discussed the inter-frequency measurement without gap with/without interruption, and we think the conclusion can also be leveraged to this case.  
Proposal 5: For the inter-RAT NR measurements without gap (case a-1), the requirements of inter-frequency measurement without gap based on NeedForGapsInfoNR in TS 38.133 can be reused including the interruption. 
For inter-RAT LTE measurement without gap (case b-1 and b-2), the requirements for LTE intra-frequency measurement can be used as baseline since the LTE inter-frequency measurement can only be performed with gap. The difference between case b-1 and case b-2 is the interruption requirements. For case b-1, we can discuss the interruption requirements similarly as case a-1 but no interruption is assumed for case b-2. 
Proposal 6: For inter-RAT LTE measurement without gap (case b-1 and b-2), the requirements for LTE intra-frequency measurement can be used as baseline. 
Proposal 7: The interruption requirements for case b-1 can reuse that for case a-1 which is based on UE capability. And no interruption is assumed for case b-2. 
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]For the scheduling restriction for inter-RAT NR measurement (case a-1), the existing requirements defined in 9.3.9.3 can be used as baseline. For inter-RAT LTE measurement case b-1 and case b-2, the scheduling restriction can be defined based on the similar principle as intra-/inter-frequency NR measurement, such as whether UE support simultaneous Tx and Rx, whether UE support mixed numerology. 
Proposal 8: For the scheduling restriction for inter-RAT NR measurement (case a-1), the existing requirements defined in 9.3.9.3 can be used as baseline. 
Proposal 9: For inter-RAT LTE measurement case b-1 and case b-2, the scheduling restriction can be defined based on principles such as whether UE support simultaneous Tx and Rx, whether UE support mixed numerology. 
The concept of searcher is introduced in NR and the definition of CSSF doesn’t consider the LTE frequency layers. For the searcher assumption, we understand the LTE measurement can be performed in parallel with NR measurement without searcher limitation and the scaling factor for inter-RAT LTE measurement should be defined separately based on the total number of LTE frequency layers. 
Proposal 10: Inter-RAT LTE measurement without gap (case b-1 and b-2) can be performed in parallel with NR measurement without searcher limitation. 
Proposal 11: The scaling factor for inter-RAT LTE measurement without gap (case b-1 and b-2) can be defined separately based on the total number of LTE frequency layers. 
3 Summary
This contribution discusses RRM requirements for Inter-RAT measurement without gap. The following proposals are made. 
Proposal 1: For the interruption requirements for case a-1, reuse the conclusions on the interruption requirements for NeedForGapInfoNR. 
Proposal 2: ONLY on top of ‘nogap-noncsg’ in NeedForNCSG-InfoEUTRAN to define the UE capability to support Case b-1.
Proposal 3: For case b-2, define a new UE capability and NW flag indicating whether inter-RAT measurement without gap when LTE CRS are fully contained within UE’s active BWP is supported and configured. 
Proposal 4: No additional UE capability is defined for inter-RAT measurement with mixed numerology. Instead it can be considered for scheduling restriction. 
Proposal 5: For the inter-RAT NR measurements without gap (case a-1), the requirements of inter-frequency measurement without gap based on NeedForGapsInfoNR in TS 38.133 can be reused including the interruption. 
Proposal 6: For inter-RAT LTE measurement without gap (case b-1 and b-2), the requirements for LTE intra-frequency measurement can be used as baseline. 
Proposal 7: The interruption requirements for case b-1 can reuse that for case a-1 which is based on UE capability. And no interruption is assumed for case b-2. 
Proposal 8: For the scheduling restriction for inter-RAT NR measurement (case a-1), the existing requirements defined in 9.3.9.3 can be used as baseline. 
Proposal 9: For inter-RAT LTE measurement case b-1 and case b-2, the scheduling restriction can be defined based on principles such as whether UE support simultaneous Tx and Rx, whether UE support mixed numerology. 
Proposal 10: Inter-RAT LTE measurement without gap (case b-1 and b-2) can be performed in parallel with NR measurement without searcher limitation. 
Proposal 11: The scaling factor for inter-RAT LTE measurement without gap (case b-1 and b-2) can be defined separately based on the total number of LTE frequency layers.
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