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Introduction
In RAN4 98e-bis, the WF R4-2105793 on FR1 HST RRM enhancements was agreed in [1]. For inter-frequency measurements, the following was discussed and agreed
· Inter-frequency measurement
· Define RRC Connected state inter-frequency measurement enhancements
· Support of HST inter-frequency measurement enhancements is up to UE capability. Details are FFS
· FFS whether enhancements for RRC IDLE inter-frequency measurements are needed

In RAN4 99e, the enhanced requirements for inter-frequency measurement without gaps, and index detection requirements for inter-frequency with gaps are agreed. [2]
In this paper our views on the issues related to inter-frequency measurements.
Discussion
On the remaining issues for requirements for connected state inter-frequency measurement
In R16, inter-RAT measurement was enhanced in the connected mode for HST. The enhancement includes both inter-RAT E-UTRA measurements in NR, and inter-RAT NR measurements in LTE. The main motivation was to enhance RRM measurement performance for the EN-DC scenario. However, from the deployment perspective, the distance between NR RRHs can be the same as that for EN-DC. On the other hand, for inter-frequency measurement conducted within measurement gap, the UE behaviour would be the same no matter the gap is configured in E-UTRAN or NR. Therefore, in our view, then inter-RAT NR carrier measurement requirement specified in TS 36.133 can be used at least as a baseline for inter-frequency measurement requirements performed within measurement gap.
Proposal 1  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST WI can be used at least as a baseline for inter-frequency measurement requirements within measurement gaps discussed in R17 FR1 HST WI.
Regarding the cell identification requirements for the case inter-f measurement is done within gaps, for the case of intra-frequency discussed in R16, no enhancements except the removal of the 1.5 scaling factor under certain conditions. In our view, the same methodology should be re-used for R16. The proposed revision for this case can be found in Table I.
Table I  PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5M2)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  When high speed is not configured, M2 = 1.5. When high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1.


Proposal 2  For inter-frequency cell identification in R17 FR1 HST, the enhancement is removal of 1.5 scaling factor under certain condition, the same as R16 HST.
Regarding the cell measurement requirements for the case inter-f measurement is done within gaps, several options were proposed in last meeting. In R16 HST WI, for inter-RAT NR carrier measurement in LTE, the enhancements contain 2 aspects.
· The number on DRX cycles allowed was reduced to 4 for the case DRX > 320ms.
· The 1.5 scaling factor was removed under certain conditions.
For inter-frequency NR measurement, in our view the same methodology can be re-used. The proposed revision for this case can be found in Table II.
Table II  cell measurement time requirement for inter-frequency measurement with MG in connected state for HST
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, 8  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8  1.5M)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	8 4  M  DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:  M = 1 when SMTC < = 40ms, and M = 1.5 when SMTC > 40ms


However, based on the options listed in [2], in our understanding companies view on the needed number of DRX cycles are still diverged. Therefore, we have the following proposal so as to make progress.
Proposal 3  For inter-frequency cell measurement enhancement in R17 FR1 HST, at least removal of 1.5 scaling factor under certain condition is adopted, while the number of DRX cycles can be FFS.
On the necessity of enhancements to idle/inactive state inter-frequency measurement requirements
For a typical UE implementation in idle/inactive state, both inter-frequency measurement or inter-RAT measurement need to be conducted. In R16 HST, inter-RAT requirements was enhanced for idle/inactive mode. In our understanding, this can be for either the EN-DC scenario or the boundary between LTE coverage and NR coverage. However, in HST scenario, as the number of band for NR coverage can be larger than 1, e.g. FR1+FR1 NR-DC mentioned above, the same logic RAN4 took in R16 may still work. In this case, UE would have more flexibility in selecting a preferred band for the potential traffic, e.g voice, data, etc. Moreover, R16 methodology for the enhancement to idle/inactive inter-RAT measurements can be considered as baseline for such enhancements.
Proposal 4  Idle/inactive inter-frequency requirements are also enhanced in R17 HST.
Conclusions
Based on above analysis, we have following proposals.
Proposal 1  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST WI can be used at least as a baseline for inter-frequency measurement requirements within measurement gaps discussed in R17 FR1 HST WI.
Proposal 2  For inter-frequency cell identification in R17 FR1 HST, the enhancement is removal of 1.5 scaling factor under certain condition, the same as R16 HST.
Proposal 3  For inter-frequency cell measurement enhancement in R17 FR1 HST, at least removal of 1.5 scaling factor under certain condition is adopted, while the number of DRX cycles can be FFS.
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