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1. Introduction
At the last RAN4 meeting, almost inter-RAT measurement requirements in TS 36.133 were completed, but in our view, some corrections on the requirements are still needed. In this contribution, we provide our views on requirements for inter-RAT NR measurement.
2. Discussion
FR2 inter-RAT measurement before EN-DC
At RAN4#88 meeting, UE capability of measurement gap for inter-RAT NR measurement was discussed in reply LS [1]. In the discussion, it was agreed that LTE UE with per-FR gap capability can perform gapless measurement if it is configured to measure only FR2 inter-RAT MO. However, at the last meeting, CR on inter-RAT NR measurement in TS 36.133 was agreed, and the sentence describing UE supports capability of conducting measurements without gap was deleted.
Observation 1: RAN4 agreed that LTE UE with per-FR gap capability can perform gapless measurement if only FR2 inter-RAT MO is configured to be measured.
	Reply LS to RAN2 [1]
1. Overall Description:
RAN4 would like to thank RAN2 for the LS on UE capability of measurement gap for inter-RAT NR measurement not yet configured with EN-DC in which RAN2 would like to ask RAN4 whether the MR-DC band combinations reported in UE capability can allow the network to identify the cases where the LTE UE not yet configured with EN-DC can perform gapless measurements.

RAN4 would like to inform RAN2 the following conclusion in RAN4.

· In general, network cannot identify the cases of gapless measurement purely based on MR-DC band combinations reported from UE. However, if this LTE UE (not yet configured with EN-DC) has per-FR measurement capability and it is configured to measure FR2 inter-RAT MO only, gapless measurement is possible. 
CR agreed in RAN4#90 [2]
8.1.2.4.21.1	E-UTRAN FDD – NR measurements when no DRX is used

8.1.2.4.21.1.1	Identification of a new NR cell
When measurement gaps are scheduled or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable cell belonging to the monitored set within Tidentify_irat_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise, UE shall be able to identify a new detectable irat frequency cell within Tidentify_irat_with_index. The UE shall be able to identify a new detectable irat frequency SS block of an already detected cell within Tidentify_irat_without_index.



As agreed in the previous meeting, LTE UE with per-FR gap capability, i.e. per-FR capable UE which is not yet configured with EN-DC, should perform gapless measurement if it is configured to measure FR2 inter-RAT measurement only, and hence, this UE behaviour and requirements should be specified in TS 36.133. 
Proposal 1: It should be captured in TS 36.133 that if the UE supporting per-FR gap is not yet configured with EN-DC and is configured to measure only FR2 inter-RAT MO, the UE can perform such measurement without gap.
Regarding the cell identification delay requirements, effective MGRP could be considered to derive requirements applied to FR2 inter-RAT measurement in the similar manner as the discussion about UE measurement mode in TS 38.133. As same as TS 38.133, it would be reasonable to specify effective MGRP as 20 ms. Thus, such UE should fulfil the requirements for FR2 inter-RAT measurement objects based on effective MGRP = 20 ms. 
Proposal 2: If the UE supporting per-FR gap is not yet configured with EN-DC and is configured to measure only FR2 inter-RAT MO, the UE shall fulfil the measurement requirements based on effective MGRP = [20] ms.
Corresponding changes are captured in our companion paper [3].
CSSF for inter-RAT NR measurement
At the last RAN4 meeting, introducing Carrier Specific Scaling Factor (CSSF) for inter-RAT NR measurement before EN-DC in TS 36.133 was proposed. However, some companies insisted that there would be concerns on impact for requirements of GSM/UTRA measurements. Therefore, the current requirements of inter-RAT NR measurement are based on number of carriers, i.e. Nfreq, rather than CSSF. In our view, for NR measurement, requirements should be defined based on SMTC configurations, otherwise, measurement requirements come to be too relaxed since SMTC occasions would be sparse depending on SMTC configurations. In this sense, we prefer to define NR measurement requirements based on SMTC configuration basis, i.e. CSSF basis. As argued by some companies, from RAN4 workload point of view, it would not be negligible to introduce CSSF to GSM/UTRA measurement requirements, and hence, RAN4 should discuss how to minimize impact on requirements for other RATs. One possible way to minimize impact on requirements of GSM/UTRA would be narrowing down the scenarios to be specified based on CSSF. Since CSSF for LTE inter-frequency measurement or inter-RAT NR measurement have been already introduced in TS 36.133 in case of EN-DC, there would not be strong reason to exclude applying CSSF to inter-RAT NR measurement before EN-DC if it is configured to measure only LTE and/or inter-RAT NR measurement objects.
Proposal 3: If the LTE UE before EN-DC is configured to measure only LTE and/or inter-RAT NR measurement objects, CSSF reflecting SMTC configuration on NR carrier to be measured should apply to inter-RAT NR measurement requirement.
Proposal 4: If GSM/UTRA measurement is contained in configured measurement objects, Nfreq could apply to all measurement requirements including inter-RAT NR measurement.
3. Conclusion
In this contribution, we provided our views on requirements for inter-RAT NR measurement, and made following observation and proposals.
Observation 1: RAN4 agreed that LTE UE with per-FR gap capability can perform gapless measurement if only FR2 inter-RAT MO is configured to be measured.
Proposal 1: It should be captured in TS 36.133 that if the UE supporting per-FR gap is not yet configured with EN-DC and is configured to measure only FR2 inter-RAT MO, the UE can perform such measurement without gap.
Proposal 2: If the UE supporting per-FR gap is not yet configured with EN-DC and is configured to measure only FR2 inter-RAT MO, the UE shall fulfil the measurement requirements based on effective MGRP = [20] ms.
Proposal 3: If the LTE UE before EN-DC is configured to measure only LTE and/or inter-RAT NR measurement objects, CSSF reflecting SMTC configuration on NR carrier to be measured should apply to inter-RAT NR measurement requirement.
Proposal 4: If GSM/UTRA measurement is contained in configured measurement objects, Nfreq could apply to all measurement requirements including inter-RAT NR measurement.
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