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Introduction
There were extensive discussions for FR1 HST during the past RAN4 meetings and a WF on RRM requirements for NR FR1 HST was approved [1] in RAN4#100-e meeting. Although some topics were agreed, there are still some open issues. 
In this contribution, we provide our consideration of several open issues for inter-frequency measurement and give our proposals.
Discussion
· Inter-frequency measurement in idle state
In RAN4#100-e meeting, it is agreed that RAN4 to define the enhancement for inter-frequency measurement in IDLE mode for FR1 HST as below: 
	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



According to this agreement, we need to define the enhancement requirement. In last meeting, there were several options listed as below: 
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Issue 2-2: how to perform the enhancement for inter-frequency measurement in idle mode for HST
· Option 1 (QC, CATT, CMCC, Ericsson): using the same requirement as for intra-frequency measurement for HST
	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
	2.56 x M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)
	

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)
	

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)
	

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

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
	



· Option 2 (OPPO, HW, MTK, vivo, Xiaomi): The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
	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.






In previous meetings, our proposal is option 1 which used the same requirement as for intra-frequency measurement for Rel-16 FR1 HST. In idle mode, there is no huge influence between intra-frequency and inter-frequency for extra process such as AGC and so on. In addition, for option 2, we don’t think NR requirement must be the same as the inter-RAT in LTE. If we compare option 1 and option 2, it is can be observed that option 1 is tighter than option 2 for every configuration. NR does better than LTE. In common understanding, inter-frequency measurement should not be better than intra-frequency measurement. Therefore, we still support option 1. 
Proposal 1: For inter-frequency measurement in idle mode for HST, reuse the same requirement of intra-frequency for Rel-16 FR1 HST.

	[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



In our view, it is possible that both HST carriers and non-HST carriers exist. Therefore, we propose to use the similar Rel-16 HST inter-RAT principle in inter-frequency measurement as option 1. 
Proposal 2: 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.
But another issue need to be discussed is whether to reduce the number of carriers to be measured for inter-frequency.  According to TS38.133, UE is required to have the capability to monitor at least 8 NR frequency carriers. However, in HST scenarios, the number of NR carriers can be reduced to be measured. There is no need to support so many inter-frequency carriers for HST deployment. In current proposed requirement, the maximum feasible DRX is 1.28 second. If we take this configuration into account, the total time of detection for all possible carriers is larger for HST.
Proposal 3: Specify maximum feasible NHST_inter-f carrier in HST. 

· Inter-frequency measurement in RRC_Connected state
For without MG, the consensus has been reached in previous meeting. For with MG, the measurement delay requirement for inter-frequency measurement with MG in HST in connected state for HST has been agreed in last meeting as below:
	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






In last meeting, companies argued for the number of AGC samples. Finally, all companies compromised to this one. But for PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST, it is still open. In our view, we need to use the similar assumption for alignment when define the PSS/SSS detection time requirement. Therefore, we propose it as below:
Proposal 4: 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, 7  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(7*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	7  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.



Conclusion
This document presented our consideration of several open issues for inter-frequency measurement. The following proposals are concluded as below:
Proposal 1: For inter-frequency measurement in idle mode for HST, reuse the same requirement of intra-frequency for Rel-16 FR1 HST.
Proposal 2: 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.
Proposal 3: Specify maximum feasible NHST_inter-f carrier in HST. 
Proposal 4: 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, 7  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(7*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	7  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.
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