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1. Introduction

According to the WID [1], one of the objectives of FR2 HST enhancement WI is to support CA for high speed train scenario. The detailed objectives are shown as following.
	· Only train roof-mounted high power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI

· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario


This contribution provides initial discussion on FR2 HST RRM enhancement for CA scenario.
2. Discussion 
In Rel-17 FR2 HST WI, RRM enhancement requirements are specified to support NR HST single carrier scenario. Both intra-frequency measurement without measurement gap and intra-frequency measurement with measurement gap are considered. For CA scenario, similar with single carrier scenario, both measurement without MG and measurement with MG need to be considered.
In Rel-17 FR2 NR HST WI, the time period for PSS/SSS detection and measurement period are enhanced for single carrier scenario. For CA, similar as single carrier, it is necessary to enhance the requirements of PSS/SSS detection and measurement period for activated SCell. 

Taking PSS/SSS detection as an example, the enhanced delay requirements for FR2 HST with single carrier are duplicated as following.

Table 9.2.5.1-11: Time period for PSS/SSS detection when [highSpeedMeasFlagFR2-r17] is configured, (Frequency range FR2) when SMTC period <= 40ms
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 80ms
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	80ms< DRX cycle≤ 320ms
	ceil(1.5 x Mpss/sss_sync_w/o_gaps Note 3 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps Note 3  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
NOTE 2:
For UE supporting power class 6, M1 = 6 if [highSpeedMeasFlagFR2-r17 = set1] or M1 = 18 if [highSpeedMeasFlagFR2-r17 = set2]


It can be seen that the enhancement are introduced for non-DRX and DRX cycle <=80ms. In detail, scaling factor M1 is introduced. M1 = 6 if [highSpeedMeasFlagFR2-r17 = set1] or M1 = 18 if [highSpeedMeasFlagFR2-r17 = set2]. Similar enhancement is specified for measurement delay. In non-HST scenario, the delay requirements for active SCell are same as that for single carrier. Furthermore, for FR1 HST SCell, the delay requirements are also same as that for FR1 HST single carrier. In our understanding, the same approach can be adopted for FR2 HST CA, and the enhancement for FR2 HST single carrier can be reused for FR2 active SCell.
Proposal 1: For PSS/SSS detection of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
Proposal 2: For measurement period of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
Taking the intra-frequency measurement without measurement gap as an example, table 1 is the time period for PSS/SSS detection and measurement period in current spec for the FR2 non-HST scenario. Similar as the discussion in single carrier scenario in Rel-17 FR2 HST WI, it is necessary to enhance the time period for PSS/SSS detection and measurement period for deactivated SCell.
Table 1 intra-f measurement without MG, time period for PSS/SSS detection and measurement period, deactivated SCell (FR2)
	DRX cycle
	TPSS/SSS_sync_intra
	T SSB_measurement_period_intra  

	No DRX
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x measCycleSCell x CSSFintra
	Ceil(Mmeas_period_w/o_gaps x Kp) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	Ceil(Mpss/sss_sync_w/o_gaps x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra
	Ceil(Mmeas_period_w/o_gaps x Kp) x max(measCycleSCell, DRX cycle) x CSSFintra


As for how to enhance the requirements, one straightforward way is to reuse the approach used in Rel-17 FR2 HST WI for single carrier, including enhancement on the number of samples and scaling factor of 1.5. Same as we did for FR1 HST deactivated SCell.

Proposal 3: For PSS/SSS detection of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

Proposal 4: For measurement period of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

3. Conclusion
This contribution provides general discussion on RRM enhancement for FR2 HST CA scenario. The proposals are:
Proposal 1: For PSS/SSS detection of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

Proposal 2: For measurement period of FR2 active SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

Proposal 3: For PSS/SSS detection of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.

Proposal 4: For measurement period of FR2 deactivated SCell, the enhancement for non-DRX and DRX cycle <=80ms specified in Rel-17 FR2 HST for single carrier can be reused.
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