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1. Introduction

In RAN #95 meeting, the WID on Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps was approved [1]. One of the objectives is about the measurement without gaps, the details are duplicated as following.

	(1) Define RRM requirements for measurement without gaps for the following cases

· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]

i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed

ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.

· Inter-RAT measurements without gaps [RAN4]

i. Inter-RAT NR measurements

ii. Inter-RAT LTE measurement


In last meeting, there is initial discussion on this topic including both inter/intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR and inter-RAT measurements without gaps. And a WF was approved [2]. This contribution provides discussion on inter-RAT measurements without gaps.
2. Discussion  
Inter-RAT NR measurement can be configured for two scenarios: LTE SA, EN-DC. In last meeting, it was agreed to prioritize LTE SA case when discussing inter-RAT NRmeasurements, and FFS whether to extend to MR-DC cases. Similar situation for inter-RAT LTE measurement, NR SA case is prioritized. This contribution discusses this topic focusing on LTE (or NR) SA case.
2.1 Inter-RAT NR measurements
For LTE SA, from signaling point of view, “NeedForGap” is supported for inter-RAT measurement. interRAT-NeedForGapsNR is used to indicate need for measurement gaps when operating on the E-UTRA band and measuring on the NR band. According to existing TS 36.133, NCSG can be used for inter-RAT measurement, the detials are duplicated as following:
	Duplication from TS36.133:

UEs supporting network controlled small gap and which have signaled that they are capable of measurements without gap but requiring NCSG, can be configured with a network controlled small gap pattern in table 8.1.2.1.3-1 on all component carrier(s) to perform inter-frequency and inter-RAT measurement.


Observation 1: according TS 36.331 and TS 36.133, both NeedForGap (interRAT-NeedForGapsNR) and NCSG can be used for inter-RAT NR measurement.
However, from RAN4 requirements point of view, neither RRM requirements for inter-RAT NR measurement with NeedForGap nor RRM requirements for inter-RAT NR measurement with NCSG are specified.  
Observation 2: neither RRM requirements for inter-RAT NR measurement with NeedForGap nor RRM requirements for inter-RAT NR measurement with NCSG are specified.
Since from signaling point of view, both NeedForGap (interRAT-NeedForGapsNR) and NCSG can be used for inter-RAT NR measurement, and consdiering that NeedForGap or NCSG will result in different requirements, in order to support inter-RAT NR measurement from RAN4 perspective, it is necessary to specify RRM requirements for both cases.

Proposal 1: for inter-RAT NR measurement without measurement gap when UE operating in LTE SA, it is proposed to specify requirements for following two cases:
· NeedForGap (interRAT-NeedForGapsNR)
· NCSG
2.2 Inter-RAT LTE measurements
For inter-RAT LTE measurements, one issue discussed in last meeting is about the scenario. One possible case is about LTE CRS-IM, which is discussed in Rel-17 demod WI. According to the agreements [2], there are two scenarios:

· Scenario 1(DSS scenario): Serving and neighbouring cells are both operating with dynamic spectrum sharing (DSS) of NR and LTE. The NR UE in the serving cell is configured with lte-CRS-ToMatchAround, and is suffering interference from the LTE CRS of neighbouring cells.

· Scenario 2 (non-DSS scenario): Serving cell is operating in NR, and neighbouring cells are operating in LTE. The NR UE in the serving cell is suffering interference from the LTE CRS of neighbouring cells.

For scenario 2, UE could obtain the parameters of neighbouring cells to assist CRS-IM by measurement gap if MeasObjectEUTRA IE is configured and the configured measurement gaps overlap with neighbour LTE cell PBCH position. It can be seen that in Rel-17 demod discussion, it is assumed that measurement gap will be used to get the necessary information for CRS-IM, which will have impact on throughput.
From our point of view, inter-RAT LTE measurement without MG is benificail for CRS-IM, which could reduce the intreruption due to measurement for requiring parameters for CRS-IM. 

According to the discussion in last meeting, some companies proposed that inter-RAT E-UTRAN measurement only considers the case when LTE CRS to be measured is contained in UE’s active BWP. We have different views. We do not see the necessity to have this limitation. Even if LTE CRS to be measured is not completely contained in UE’s active BWP, when there is spare RF chain, the measurement can also be performed without gaps. Both could help to reduce the interruption due to measurement gap and suggested to be considered. If there is spare RF chain, both NCSG and interRATNeedForGaps can be considered. NCSG for inter-RAT E-UTRAN measurement is supported for NR SA in Rel-17. E-UTRANA interRATNeedForGaps is not supported from signaling point of view, additional work is needed if it is agreed to support it.
Proposal 2: for inter-RAT LTE measurement, it is proposed to consider following two cases:
· Case 1: when LTE CRS to be measured is contained in UE’s active BWP

· Case 2: when LTE CRS to be measured is not completely contained in UE’s active BWP, but there is spare RF chain

Another consideration is about numerology. In last meeting, it was agreed that for inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, same numerology is to be supported, and FFS mix-numerology case and potential UE capability.
From operator’s perspective, it is preferred to support mixed numerology case. SCS for LTE is always 15KHz, while for NR, SCS could be 15KHZ, 30KHz, 60KHz, 120KHz. Mixed numerology is a common and important sceario. For example, a cell with TDD 30KHz SCS is impacted by LTE CRS with 15KHz SCS, which is a typical deployment for CRS-IM from our point of view. It is proposed to consider mixed numerology. As for the UE capability, we are open for discussion.
Proposal 3: for inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, it is proposed to support mixed numerology.
3. Conclusion
This contribution provides discussion on inter-RAT measurements without gaps. The proposals are:
Observation 1: according TS 36.331 and TS 36.133, both NeedForGap (interRAT-NeedForGapsNR) and NCSG can be used for inter-RAT NR measurement.
Observation 2: neither RRM requirements for inter-RAT NR measurement with NeedForGap nor RRM requirements for inter-RAT NR measurement with NCSG are specified.
Proposal 1: for inter-RAT NR measurement without measurement gap when UE operating in LTE SA, it is proposed to specify requirements for following two cases:

· NeedForGap (interRAT-NeedForGapsNR)
· NCSG
Proposal 2: for inter-RAT LTE measurement, it is proposed to consider following two cases:

· Case 1: when LTE CRS to be measured is contained in UE’s active BWP

· Case 2: when LTE CRS to be measured is not completely contained in UE’s active BWP, but there is spare RF chain

Proposal 3: for inter-RAT measurement without MG, including both inter-RAT NR measurement and inter-RAT LTE measurement, it is proposed to support mixed numerology.
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