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1   Introduction
In RAN4 #98e meeting, the WF[1] was approved. In this contribution, we discuss the scope and possible enhancement.
2   Discussion
We present our view on open issues in [1].
2.1   Enhancement for deactivated SCell measurement requirement
Note that the purpose of deactivated Scell measurement is different than neighboring cell measurement. For neighboring cell, measurement is for HO evaluation, and needs to be done fast enough in HST to make HO decision in time. For deactivated scell measurement, it keeps track of deactivated scell quality. The following figure shows the power difference after 5 DRx cycles when DRx cycle length = 320ms. We can observe that as long as UE distance to the cell center is larger than 250m, the Scell power change in 5 DRx cycle is within 5dB, and the difference gets smaller when UE is further away from cell center. For UE close to the cell center (within 250m), the Scell is in a good SNR; hence measurement delay may not be a concern. 
Observation 1: The Scell power change in 5 DRx cycle is within 5dB when UE distance to the cell center is larger than 250m.
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Based on the above analysis, we believe that 5 DRx cycles measurement report time in DRx cycle length =320ms is enough for deactivated Scell activation. We, therefore, propose the following requirement for deactivated Scell measurement based on neighboring cell measurement enhancement except replacing 4 DRx cycles by 5 for DRx cycle length between 240ms and 320ms. 
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	ceil(5 x M2 ) x max(measCycleSCell, DRX cycle)) x CSSFintra

	DRX cycle> 320ms
	Y x max(measCycleSCell, DRX cycle) x CSSFintra

	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1

Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms
Kp usage follows nonHST


Table 2‑1 Deactivated Scell measurement requirement for HST
Proposal 1: Set HST deactivated scell measurement requirement as Table 2-1.
2.2   Enhancement for Inter-frequency measurement

For idle mode, we propose to follow R15, using the same requirement for intra-frequency and inter-frequency measurement.
	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


Table 2‑2 Idle mode inter-frequency measurement requirement for HST

Proposal 2: Set HST idle mode inter-frequency measurement requirement as Table 2-2.
For connected mode, in R15 requirement, intra-frequency and inter-frequency measurement requirements are different. Note that the difference between inter-frequency and intra-frequency measurement is the interference from the serving cell. When neighboring cell SSB is inside the serving band, the measurement is interfered by signals from the serving cell. Since the inter-frequency measurement is not performed on the serving band, less interference is expected. Therefore, UE can detect the inter-frequency neighboring cell earlier, and therefore more time is allowed to detect and measure the cell. Besides, inter-frequency measurement needs to perform AGC adjustment before search and measure the SSBs, to set the appropriate gain state. Therefore, we propose to allow one additional DRx cycle to get one more sample of SSB for AGC adjustment, on top of intra-frequency measurement requirement for HST. Note that the measurement report requirement for DRx cycle length > 320ms is kept the same to ensure inter-frequency measurement runs faster than inter-RAT measurement.
	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:
M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




Table 2‑3 PSS/SSS detection time for inter-frequency measurement requirement in HST
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, 6 ( Max(MGRP, SMTC period)) ( CSSFinter

	DRX cycle≤ 160ms
	max(200ms, ceil(6 x M2 Note 3) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(5 x M2 Note 3 x Kp) x max(SMTC period,DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 4 x Kp ) x DRX cycle x CSSFintra

	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

NOTE 4:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms


Table 2‑4 SSB measurement time for inter-frequency measurement requirement in HST
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3 ( Max(MGRP, SMTC period)) ( CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3 ( M2 Note 3) ( Max(MGRP, SMTC period, DRX cycle)) ( CSSFinter

	DRX cycle > 320ms
	3 ( 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


Table 2‑5 SSB index reading time for inter-frequency measurement requirement in HST
Proposal 3: Set HST connected mode inter-frequency measurement requirement as Table 2-3~5.
2.3   Applicability of HST enhancement

In HST scenario, UE is in high speed and long DRx with long off time may have difficulties to maintain connection and keep track of channel condition. Therefore, in LTE HST enhancement, DRx cycles > 1.28s are excluded from HST enhancement. In R16, HST enhancement also follows this principle [2]. Therefore, we propose to follow this principle, restricting the HST enhancement in R17 to DRx cycles <= 1.28s.

Proposal 4: R17 HST measurement enhancement is only applicable to DRx cycles<=1.28s.

2.4   Enhancement for activated SCell measurement
Following legacy requirement, Pcell enhancement should apply to activated Scell. No change in spec is needed.
Proposal 5: Pcell enhancement should apply to activated Scell. No change in spec is needed.

2.5   Enhancement for SCell activation
Scell activation delay is set based on HARQ processing time, availability of required reference signals, and CSI reporting time. The activation delay is short if the SMTC and CSI-RS periods are appropriately configured. We don’t see the necessity and possibility of enhancement on Scell activation delay unless skipping the required measurement, which is not feasible.

Proposal 6: No enhancement is needed for Scell activation delay.

3   Conclusion
Observation 1: The Scell power change in 5 DRx cycle is within 5dB when UE distance to the cell center is larger than 250m.
Proposal 1: Set HST deactivated scell measurement requirement as Table 2-1.
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	5 x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	ceil(5 x M2 ) x max(measCycleSCell, DRX cycle)) x CSSFintra

	DRX cycle> 320ms
	Y x max(measCycleSCell, DRX cycle) x CSSFintra

	M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1

Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms
Kp usage follows nonHST


Table 2‑1 Deactivated Scell measurement requirement for HST
Proposal 2: Set HST idle mode inter-frequency measurement requirement as Table 2-2.
	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


Table 2‑2 Idle mode inter-frequency measurement requirement for HST

Proposal 3: Set HST connected mode inter-frequency measurement requirement as Table 2-3~5.
	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:
M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1




Table 2‑3 PSS/SSS detection time for inter-frequency measurement requirement in HST

	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	Max(200ms, 6 ( Max(MGRP, SMTC period)) ( CSSFinter

	DRX cycle≤ 160ms
	max(200ms, ceil(6 x M2 Note 3) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(5 x M2 Note 3 x Kp) x max(SMTC period,DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 4 x Kp ) x DRX cycle x CSSFintra

	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

NOTE 4:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms


Table 2‑4 SSB measurement time for inter-frequency measurement requirement in HST
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	Max(120ms, 3 ( Max(MGRP, SMTC period)) ( CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3 ( M2 Note 3) ( Max(MGRP, SMTC period, DRX cycle)) ( CSSFinter

	DRX cycle > 320ms
	3 ( 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


Table 2‑5 SSB index reading time for inter-frequency measurement requirement in HST
Proposal 4: R17 HST measurement enhancement is only applicable to DRx cycles<=1.28s.

Proposal 5: Pcell enhancement should apply to activated Scell. No change in spec is needed.

Proposal 6: No enhancement is needed for Scell activation delay.
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