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1.	Introduction
In this paper, we discuss remaining issue about Inter-RAT measurement without gap from the last RAN4 meeting[1].
2. 	Discussion
In the last meeting, target scenario is specified as followings:
	· 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 
 
· 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 
<RAN #105 agreements>
· De-prioritize Case a-2 inter-RAT NR target scenario.
· Case b-1(UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements) shall be considered 
· Deprioritize the inter-RAT measurements without gap (both case a-2 and b-2) in MR-DC



In this paper, the proposed requirements for inter-RAT NR measurements are applicable for case a-1 per previous agreements. 
Reporting Capability and Applicability
Inter-RAT NR measurements
For Inter-RAT NR measurements, RAN4 agreed that interRAT-NeedforGapsNR reporting capability is used. From our understanding, “TRUE” in interRAT-NeedforGapsNR indicates need for gaps. On the other hand, “FALSE” implies UE perform Inter-RAT measurement without gap according to the definition. 
	interRAT-NeedForGapsNR 
Indicates need for measurement gaps when operating on the E-UTRA band given by the entry in supportedBandListEUTRA or on the E-UTRA band combination given by the entry in supportedBandCombination-r10 or supportedBandCombinationAdd-r11 or supportedBandCombinationReduced-r13 and measuring on the NR band given by the entry in the InterRAT-BandListNR.



Proposal: For UE who support interRAT-NeedForGapsNR, “FALSE” via interRAT-NeedforGapsNR indicates performing inter-RAT NR measurement without gap.
Inter-RAT LTE measurements
For Inter-RAT LTE measurements, there is existing reporting capability in R17. However, the delay requirements are not defined when UE report ‘nogap-noncsg’ via ‘NeedForNCSG-InfoEUTRAN’. RAN4 should consider using R17 reporting framework and define the missing delay requirements. 
Proposal: RAN4 only consider NeedforNCSG-InfoEUTRAN capability to indicate inter-RAT LTE measurement without gap when UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements.
For case b-2, LTE CRS is in UE’s active BWP. From our understanding, UE already performs measurement without gap for LTE CRS as rate matching is applied for LTE CRS when UE is in DSS. To avoid such confusion, we think RAN4 shall define applicability rule when the requirements for case b-2 is applied. 
Observation: UE already performs measurement without gap for LTE CRS as LTE CRS is protected by rate matching when UE is in DSS. Scenario needs to be specified to apply the requirements. 
Proposal: The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving. 
Since active BWP can be changed dynamically, it is difficult to have dedicate reporting capability. Similar to R16 inter-frequency measurement without gap when SSB is located at active BWP, new capability needs to be introduced to support this scenario. 
Observation: It is difficult to have dedicate reporting capability because active BWP can be changed dynamically. Same mechanism for inter-frequency measurement without gap when SSB is located at active BWP can be applied. 
Proposal: New capability [interRAT-frequencyMeas-NoGap-R18] shall be defined indicate whether the UE can perform inter-RAT frequency measurements without gap if the LTE CRS are fully contained in the active BWP.

Interruption requirements
Inter-RAT NR measurements without gap
When UE report via interRAT-NeedforGapsNR-r16, it is not clear whether interruption is allowed or not because the capability is Boolean. From our understanding, interruption can be introduced when NR frequency is FR1. Since there is no fine signalling, RAN4 shall assume interruption is allowed by default when UE report “FALSE” via interRAT-NeedforGapsNR.
Observation: When interRAT-NeedforGapsNR is used to report inter-RAT NR measurement without gap, it is not clear whether interruption is allowed or not. 
Proposal: Interruption is allowed by default when UE report inter-RAT NR measurements without gap via interRAT-NeedforGapsNR-r16. And total interruption-ratio based requirement can be considered as the requirements. 

Inter-RAT LTE measurement without gap
When UE report via NeedForNCSG-InfoEUTRAN, interruption is not allowed by default from the NCSG feature. 
reporting via interRAT-needforGapsNR-r16 framework already support to indicate inter-RAT NR measurement without gap. Although NCSG is capable in LTE but there is no reporting capability to indicate no-gap from LTE. 
Observation: No interruption is allowed when UE report nogap-noncsg via NeedforNCSG-InfroEUTRAN.
Measurement requirements
Inter-RAT NR measurements without gap
In 36.133, there are two measurement requirements for inter-RAT NR based on EN-DC is configured or not. At 8.2.4.21.1, 36.133, the requirement is applied for NR capable UE when not configured with EN-DC. The requirement is applicable for measurement without gap for FR2 as following:
	8.1.2.4.21, 36.133 E-UTRAN FDD – NR measurements
For per-FR measurement gap capable UE, when serving cells are in E-UTRA and measurement objects are only in FR2,
- UE can perform such measurements without gap, and
- UE fulfils the requirements for FR2 measurement objects based on effective MGRP = 20 ms.



However, the requirement for FR1 is not defined. 
At 8.17.4, inter-RAT NR measurement for NR capable UE when EN-DC is configured. The current spec indicates that the requirement can be applicable for measurements without gap. 
	8.17.4.1.2, 36.133 NR Inter-RAT measurement 
When measurement gaps are provided for inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting NR SS-RSRP, NR SS-RSRQ and NR SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 9.11.1, 9.11.2 and 9.11.3, respectively, with a measurement period given by:


However, it is not clear what effective MGRP can be used in current spec. 
Observation: Legacy Inter-RAT NR measurement can be reused for inter-RAT NR measurement without gap, but effective MGRP is not yet defined.
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Proposal: RAN4 consider using 8.17.4, 36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and define effective MGRP for measurements without gap for FR1 and FR2. 
Inter-RAT LTE measurement without gap
From R17 NCSG, there was discussion to define delay requirements for inter-RAT LTE measurement without gap. The requirements in 9.4 inter-RAT measurements can be used as baseline but RAN4 needs update parameters.
· 
Proposal: RAN4 consider the requirements in 9.4 inter-RAT LTE measurements as baseline and RAN4 needs to update definition of Tinter1 and CSSFinterRAT.
Proposal: Same delay requirements can be applicable for both case b-1 and case b-2.
Depending on UE implementation both tight and relaxed delay requirements can be considered. Tight delay requirements can be applicable when UE prioritizes performing measurement for LTE carriers with consuming more power. On the other hand, relaxed delay requirements can be applicable when UE prioritize balancing energy consumption while performing LTE carrier measurements. 
Proposal: Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
3. Conclusions
Proposal 1: For UE who support interRAT-NeedForGapsNR, “FALSE” via interRAT-NeedforGapsNR indicates performing inter-RAT NR measurement without gap.
Proposal 2: RAN4 only consider NeedforNCSG-InfoEUTRAN capability to indicate inter-RAT LTE measurement without gap when UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements.
Observation 1: UE already performs measurement without gap for LTE CRS as LTE CRS is protected by rate matching when UE is in DSS. Scenario needs to be specified to apply the requirements. 
Proposal 3: The requirements for inter-RAT LTE measurement without gap when LTE CRS is in UE’s active BWP are only applicable when UE is in DSS but LTE cell is not serving. 
Observation 2: It is difficult to have dedicate reporting capability because active BWP can be changed dynamically. Same mechanism for inter-frequency measurement without gap when SSB is located at active BWP can be applied. 
Proposal 4: New capability [interRAT-frequencyMeas-NoGap-R18] shall be defined indicate whether the UE can perform inter-RAT frequency measurements without gap if the LTE CRS are fully contained in the active BWP.
Observation 3: When interRAT-NeedforGapsNR is used to report inter-RAT NR measurement without gap, it is not clear whether interruption is allowed or not. 
Proposal 5: Interruption is allowed by default when UE report inter-RAT NR measurements without gap via interRAT-NeedforGapsNR-r16. And total interruption-ratio based requirement can be considered as the requirements. 
Observation 6: No interruption is allowed when UE report nogap-noncsg via NeedforNCSG-InfroEUTRAN.
Observation 7: Legacy Inter-RAT NR measurement can be reused for inter-RAT NR measurement without gap, but effective MGRP is not yet defined.
Proposal 6: RAN4 consider using 8.17.4, 36.133 inter-RAT NR measurement delay requirements with No DRX as baseline and define effective MGRP for measurements without gap for FR1 and FR2. 
Proposal 7: RAN4 consider the requirements in 9.4 inter-RAT LTE measurements as baseline and RAN4 needs to update definition of Tinter1 and CSSFinterRAT.
Proposal 8: Same delay requirements can be applicable for both case b-1 and case b-2.
Proposal 9: Multiple Tinter1 (30ms, 60ms) can be considered, and new indicator needs to be introduced for UE to indicate NW what Tinter1 is applied.
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Table 8.17.4.1.2-1: Measurement period for NR inter-RAT measurements with gaps (Frequency range

FR1)
Condition NOTE12 TsSB_measurement_period_NR
No DRX Max(200ms, 8 x Max(MGRP, SMTC period)) x
CSSFnRren-DC
DRX cycle < 320ms Max(200ms, Ceil(8 x 1.5) x Max(MGRP, SMTC period,
DRX cycle)) x CSSFnr en-nc
DRX cycle > 320ms 8 x DRX cycle x CSSFnren-nc

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1 of

TS 38.133 [50].
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 of
TS 38.133 [50] are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell

group.

Table 8.17.4.1.2: Measurement period for NR inter-RAT measurements with gaps (Frequency range

FR2)
Condition NOTE1.2 TsSB_measurement_period_NR
No DRX Max(400ms, Mmeas_period_nR X Max(MGRP, SMTC
period)) x CSSFuren-nc
DRX cycle < 320ms Max(400ms, (1.5 X Mmeas_period_NR) X Max(MGRP,
SMTC period, DRX cycle)) x CSSFuren-nc
DRX cycle > 320ms Mmeas_period_NR X DRX cycle x CSSFnRr en-nc

NOTE 1: DRX or non DRX requirements apply according to the conditions described in clause 3.6.1 of

TS 38.133 [50].
NOTE 2: In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 of

TS 38.133 [50] are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell
group.





