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Introduction
In RAN4 100e, the WF R4-2115439 on FR1 HST RRM enhancements was agreed in [1]. For inter-frequency measurements, the following was discussed and agreed
Issue 2-1: whether to define the enhancement for inter-frequency measurement in idle mode for HST
· Agreements
· Define the enhancement for inter-frequency measurement in IDLE mode for HST
· Support of HST Idle mode inter-frequency measurement enhancements is an optional UE feature without capability signalling
· UEs not supporting inter-frequency measurement enhancements shall meet the existing inter-frequency measurement requirements
Issue 2-5: measurement delay requirement for inter-frequency measurement with MG in HST in connected state for HST
· Agreements:
DRX cycle
T SSB_measurement_period_intra for FR1 HST
No DRX
max(200ms, N1  Max(MGRP, SMTC period))  CSSFinter
N1 = 7
DRX cycle ≤ 160ms
max(200ms, ceil(N2) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter
N2 = 7 x M2
160ms < DRX cycle ≤ 320ms
ceil(N3) x DRX cycle x CSSFinter
N3 = 7 x M2
DRX cycle>320ms
N4 x DRX cycle x CSSFinter
N4 = 4 x M2
NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1


However, the following remaining issues are identified for inter-frequency HST measurements:
· Inter-frequency requirements in RRC IDLE/INACTIVE.
· PSS/SSS detection time requirements for inter-frequency measurements within gap.
In this paper our views on these issues are provided.
Discussion
On the remaining issues for requirements for connected state inter-frequency measurement
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 1  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 1  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.
On enhancements to idle/inactive state inter-frequency measurement requirements
In R16, inter-RAT measurement was enhanced in the idle 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 support fast cell re-selection in the high-speed scenario. For inter-frequency measurement conducted in idle mode, the UE behaviour would be the same no matter the serving cell is LTE 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 in idle mode.
Table 2 Enhanced NR inter-frequency measurement requirements in idle mode
	DRX cycle length [s]
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	
	
	

	0.32
	4.16 x M2 (13 x M2)Note 1
	0.64 x M3 (2 x M3)Note 1
	0.96 x M4 (3 x M4) Note 1

	0.64
	7.68 (12)
	1.28 (2)
	1.92 (3)

	1.28
	12.8(10) 
	1.28 (1)
	3.84 (3)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)

	Note 1: 	M2=1.5, M3=2 and M4=2 if SMTC periodicity of measured intra-frequency cell > 40 ms; otherwise M2=M2=M3=1.


Proposal 2  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 in idle/inactive mode in R17.
In last meeting, the following was discussed.
[bookmark: _Hlk79480394]Issue 2-3: FFS on the principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured
· Option 1 (CATT, CMCC, OPPO, Ericsson, HW, MTK, QC, vivo, Xiaomi): NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf can be specified if there are HST inter-frequency carriers and non-HST inter-frequency carriers to be measured in idle mode
· Option 2: FFS
· 

This is also reused from R16 inter-RAT measurements. In R16 there was long discussion on how to define inter-RAT requirements. In our view, for R17 the arguments are still valid and therefore reusing R16 approach can be acceptable.
Proposal 3  The principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured can be re-used in R17 FR1 HST.
[bookmark: _GoBack]Conclusions
Based on above analysis, we have following proposals.
Proposal 1  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 2  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST can be used at least as a baseline for inter-frequency measurement requirements in idle/inactive mode in R17 FR1 HST.
Proposal 3  The principle on the requirements if there are both HST inter-frequency layers and non-HST inter-frequency layers to be measured can be re-used in R17 FR1 HST.
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