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1. Introduction
In last RAN4 meeting, a WF on FR1 HST RRM was approved [1]. In this contribution, we will provide our views on the remaining issues.
2. Discussion
[bookmark: _GoBack]As agreements, RAN4 will define the enhancement for inter-frequency measurement in IDLE mode for HST, and 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 2-2: 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.





The UE behavior should be the same for inter-RAT and inter-frequency measurement if target frequencies are the same. Besides, power saving is one of crucial metric for idle mode. Option 2 is relatively relaxed compared with option 1. 
Proposal 1: 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.



	[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


Both HST and non-HST inter-frequency layers to be measured should be considered. If RAN4 decided to specify inter-frequency measurement enhancement in FR1 HST, the requirements shall follow the principle:
                   NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf
Proposal 2: Agree the principle of requirements for nter-frequency measurement enhancement in FR1 HST: 
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf

	Issue 2-4: PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST
· Option 1 (QC, Nokia): 
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6*M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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



· Option 2 (CATT, MTK, OPPO, vivo, HW):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

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

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*M2 Note 3)  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.


· Option 3 (Ericsson, Nokia):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 Max(600ms, N Note 4  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(N Note 4 M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	N Note 4  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 highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 4:	When highSpeedMeasFlag-r16 is not configured, N = 8; otherwise N = 5.



· Option 4 (Apple):
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	Max(600ms, Ceil(8*M2/1.5) * Max(MGRP, SMTC period)) * CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*M2 Note 3) * Max(MGRP, SMTC period, DRX cycle)) * CSSFinter

	DRX cycle > 320ms
	Ceil(8*M2/1.5) * 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


· Option 5 (CMCC):
	Condition NOTE1,2
	T PSS/SSS_sync_inter

	No DRX
	Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle≤ 320ms
	Max(600ms, Ceil(6  M Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Y Note 4 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 = 1.5 if SMTC periodicity > 40 ms, otherwise M=1
NOTE 4:	Y= 4 when SMTC <= 40ms, Y= 6 when SMTC > 40ms


· Option 6 (QC, Nokia, CMCC, Ericsson, Xiaomi): 
	Condition NOTE1,2
	TPSS/SSS_sync_inter for FR1 HST

	No DRX
	 Max(600ms, 6  Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(6  M2 Note 3)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms 
	6  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:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1






Companies’ views are diverse. We propose option 2 to reuse LTE-NR inter-RAT measurement requirements (8 samples are proposed) as baseline, since additional time needs to be allowed for inter-frequency measurement compared with intra-frequency measurement. We can also compromise to option 6 with 6 samples between intra-frequency requirements and LTE-NR inter-RAT measurement requirements.
Proposal 3: About PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST, we can support option 2 or compromise to option 6.
3. Conclusion
In this contribution, we provide our views on R17 HST enhancement in FR1.
Proposal 1: The R16 enhanced EUTRA-NR inter-RAT measurement requirements in idle mode could be reused for NR inter-frequency measurements
Proposal 2: Agree the principle of requirements for nter-frequency measurement enhancement in FR1 HST: 
NHST_inter-f carrier * THST_interf + NnonHST_inter-f carrier * TnonHST_interf
Proposal 3: About PSS/SSS detection time requirement for inter-frequency measurement with MG in connected state for HST, we can support option 2 or compromise to option 6.
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