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1. Introduction

In RAN4#101-e, the RRM progress was approved in WF [1]. This contribution continues to provide the analysis on measurement requirements in FR2 HST. 
2. Discussion
· Cell reselection in Idle/ Inactive mode

In RAN4#101e meeting, there are some agreements for cell reselection in idle /inactive mode for FR2 HST. 
	Agreements:
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.


In existing cell reselection requirements, scaling factor N1 for FR2 is 8, 5, 4, 3. For 320ms DRX cycle, as in scenario B, 6 RX beam is considered, then N1 needs to be changed from 8 to 6.  However even with N1 reduction, Tdetection is still large, further enhancement on sample number may be needed. The sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively. 

Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:
Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:
M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.


Table 4.2.2.3-2: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with highSpeedMeasFlag-r16 (Frequency range FR1)

	DRX cycle length [s]
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[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
Note 2:
When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].


Proposal 1: For 320ms DRX cycle, the scaling factor N1 need to be changed according to RX beam number and the sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively.
· L3 measurement requirements in connected mode
In existing FR2 measurement requirements, scalling factor M considering RX beam sweeping and sample numbers is scaled. The legacy factor M is specified as below in TS 38.133.

	For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_w/o_gaps =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2 power class 4, Mpss/sss_sync_w/o_gaps =24


In FR2 HST, as the Rx beam number for scenario A and scenario B are respectively 2 and 6, considering about 5 samples the scaling factor M for FR2 HST would be at least 10 and 24. 

Proposal 2: In connected mode, Mpss/sss is at least 10 and 24 for scenario A and Scenario B respectively.
In R16 FR1 HST, the sample numbers of PSS/SSS detection remain unchanged compared with legacy non-HST scenario. Only M2 is updated for R16 FR1 HST where M2 is applied for DRX ≤ 320ms.

“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.”
As it is already agreed that HST FR2 enhanced requirement is applied to SMTC <=40ms [2]. Therefore reusing M2 in FR2 HST means M2=1. In other words, M2 is always equal to 1 in enhanced FR2 HST requirements.
Proposal 3: The intra-frequency cell detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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



The same logic can be applied for time index detection delay.
Proposal 4: The intra-frequency time index detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra


The same logic can be applied for measurement period as well.
Proposal 5: The intra-frequency measurement period for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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


3. Conclusion
This contribution provides the analysis on measurement requirements in FR2 HST. Below we summarize our proposals:

Proposal 1: For 320ms DRX cycle, the scaling factor N1 need to be changed according to RX beam number and the sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively.
Proposal 2: In connected mode, Mpss/sss is at least 10 and 24 for scenario A and Scenario B respectively.
Proposal 3: The intra-frequency cell detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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



Proposal 4: The intra-frequency time index detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra


Proposal 5: The intra-frequency measurement period for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤80ms
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms<DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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
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