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1. Introduction

The FR1 HST RRM requirements were discussed in last RAN4 meeting, the progress and open issues are captured in [1]. This contribution continues to discuss intra-frequency measurements for FR1 HST. 
2. Discussion
The following agreements regarding intra-frequency measurement in FR1 HST were captured in WF [1]. The progress on intra-frequency measurement for FR1 HST is pretty good.
	· PSS/SSS detection delay, time index detection delay, and measurement period for activated SCell
· Confirm the agreements in last meeting that PCell enhancement in Rel-16 HST are re-used to specify the requirements on PSS/SSS detection, time index detection and measurement period for activated Scell (including both intra-frequency measurement without MG and intra-frequency measurement with MG), i.e. the M2 and Y defined in Rel-16 HST are reused for activated Scell

· Kp is kept for activated Scell measurement

· PSS/SSS detection, time index detection, and measurement period for deactivated Scell
· M2 defined in Rel-16 HST is reused for PSS/SSS detection delay requirements for deactivated Scell

· M2 defined in Rel-16 HST is reused for time index detection delay requirements for deactivated Scell

· Enhancement to PCell measurement in R16 HST can be reused for measurement period enhancement on deactivated Scell

DRX cycle
T SSB_measurement_period_intra  
No DRX Note 2
5 x measCycleSCell x CSSFintra
DRX cycle≤ 160ms
5 x max(measCycleSCell, M2 Note 2xDRX cycle) x CSSFintra
160ms < DRX cycle≤ 320ms
4 x max(measCycleSCell, M2 Note 2xDRX cycle) x CSSFintra
DRX cycle>320ms
Y Note 3 x max(measCycleSCell, 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
NOTE 2:
M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1
NOTE 3:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms
· FFS whether Rel-16 Kp requirements modifications (if any) shall also apply for R17 HST


In last meeting, CR [R4-2110358] on R15/R16 factor Kp was approved. It is agreed in R15/R16 factor Kp shall be scaled for deactivated SCell measurement requirements without gap. Kp is applied in PSS/SSS detection, time index and measurement period. The related requirements are corrected as below [R4-2110358],
Table 9.2.5.1-4: Time period for PSS/SSS detection, deactivated SCell (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra


Table 9.2.5.1-6: Time period for time index detection, deactivated SCell (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	Ceil(3 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(3 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(3 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra


Table 9.2.5.2-3: Measurement period for intra-frequency measurements without gaps (deactivated SCell) (FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(5 x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra


The motivation of introducing Kp is to consider the case SMTC and gap are partially overlapped, herein Kp = 1/(1- (SMTC period /MGRP)), where SMTC period < MGRP.  For R17 HST FR1, the same principle shall be applied.
As it is agreed in [1],
	· M2 defined in Rel-16 HST is reused for PSS/SSS detection delay requirements for deactivated Scell

· M2 defined in Rel-16 HST is reused for time index detection delay requirements for deactivated Scell

· Enhancement to PCell measurement in R16 HST can be reused for measurement period enhancement on deactivated Scell




Then the requirements for PSS/SSS detection, time index and measurement period for deactivated SCell in HST are supposed to be defined as below,
Table 9.2.5.1-4: Time period for PSS/SSS detection, deactivated SCell (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(5 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:
When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1


Table 9.2.5.1-6: Time period for time index detection, deactivated SCell (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	Ceil(3 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(3 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(3 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:
When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1


Table 9.2.5.2-6 (new): T SSB_measurement_period_intra When highSpeedMeasFlag-r16 is configured (deactivated SCell) (Frequency range FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	ceil( 5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 160ms
	ceil(5 x M2 Note 1 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x M2 Note 1 x Kp) x max(measCycleSCell, DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 2 x Kp ) x DRX cycle x CSSFintra

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

NOTE 2:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms


Proposal 1: The measurement requirements on deactivated SCell without gap are supposed to be defined as above tables.
Another open issue for SCell measurement in FR1 HST is CSSFoutside_gap. In [2] there is the common understanding on non-HST CSSFoutside_gap, that is both activated and deactivated SCells are included.
	· Enhancement on CSSFoutside_gap,i for SCell measurement
· RAN4 has the following common understanding of the current non-HST specification: 
· For CSSFoutside_gap,i, both SCell(s) measured without MG and SCell(s) measured with MG are counted in NSCC_SSB. 
· Both activated and deactivated SCells are included
· FFS the enhancement on NSCC_SSB for high speed scenario


For HST CSSFoutside_gap, there are some options listed in [1]
	· NSCC_SSB for CSSFoutside_gap,i 
· Option 1(Nokia, Xiaomi, CMCC, vivo, QC, Ericsson, Apple): NSCC_SSB clarification/correction should cover non-HST as well as HST, i.e. unified NSCC_SSB design for both HST and non-HST

· Option 2 (CMCC, MTK): for high speed train scenario, it is proposed to clarify that only SCell(s) measured without MG are counted in NSCC_SSB for the calculation of CSSFoutside_gap,i 
· Option 3 (HW): keep NSCC_SSB as it is in the spec


In our understanding, CSSF is a fundamental parameters for measurement strategy.  Any change on CSSFoutsidegap definition would impact the measurement scheduling. In essence, the CSSF reflects the arrangement of to-be-measured MOs due to the limited researcher number. One common or unified measurement strategy for both HST and non-HST is expected to simplify UE implementation. The meaning of “option 3: keep NSCC_SSB definition as it is in the spec” is actually the same as option 1. As the existing Nssc_ssb is the number of SCell numbers, it is means both non-HST and HST SCells are considered.
Proposal 2: Regarding NSCC_SSB for CSSFoutside_gap in HST, option 1 or option 3 is supported.
3. Conclusion
This contribution provides the analysis on intra-frequency measurements for FR1 HST. Below we summarize our proposals:

Proposal 1: The measurement requirements on deactivated SCell without gap are supposed to be defined as,

Table 9.2.5.1-4: Time period for PSS/SSS detection, deactivated SCell (FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	Ceil(5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(5 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(5 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:
When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1


Table 9.2.5.1-6: Time period for time index detection, deactivated SCell (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	Ceil(3 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 Ceil(3 x Kp) x max(measCycleSCell, M2 Note 1xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(3 x Kp)x max(measCycleSCell, DRX cycle) x CSSFintra

	NOTE 1:
When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1


Table 9.2.5.2-6 (new): T SSB_measurement_period_intra When highSpeedMeasFlag-r16 is configured (deactivated SCell) (Frequency range FR1)

	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	ceil( 5 x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 160ms
	ceil(5 x M2 Note 1 x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x M2 Note 1 x Kp) x max(measCycleSCell, DRX cycle)

	DRX cycle>320ms
	ceil( Y Note 2 x Kp ) x DRX cycle x CSSFintra

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

NOTE 2:
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms


Proposal 2: Regarding NSCC_SSB for CSSFoutside_gap in HST, option 1 or option 3 is supported.
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