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1. Introduction

In RAN4#100-e, the RRM progress was approved in WF [1]. This contribution continues to provide the analysis on measurement requirements in FR2 HST. 
2. Discussion
· DRX configuration in connected mode
In FR2 measurement requirements, Scalling factor M considering RX beam sweeping and sample numbers is scaled. Factor M is relatively large and 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


Besides the scaling factor M, the factor Kp due to colliding with gaps, factor Klayer1_measurement due to colliding with L1-RSRP, and CSSF due to competing with gap occasions are all considered to define the measurement requirements. With such multiple scaling factors, the limitation DRX cycle within a relative small range would largely benefit the mobility performance. In last meeting, there are some progress on DRX and SMTC limitation discussion [2].
	Way forward:

FFS the DRX upper bound for enhanced RRM HST FR2 requirements:

· Option 1: Up to [256] ms

· Option 2: [80] ms

· Option 3: [60] ms

Other options are not precluded
Agreement:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.

Agreement:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.


Roof-mounted CPE is plug-in, therefore power consumption is not critical for CPE. Moreover the measurement requirements are related with DRX cycle length, the benefit can be envisioned if only short DRX is considered in FR2 HST scenario. In our understanding, both 40ms and 80ms are the typical DRX cycle configurations. Setting upper bound of DRX cycle to 80ms a better balance between mobility performance and service.

Proposal 1: DRX upper bound for enhanced RRM HST FR2 requirements in connected mode can be 80ms.
· L3 measurement requirements
· PSS/SSS detection delay

The open issues captured in approved WF are [1],

	· FFS whether to reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST or keep the 1.5 factor 

· Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps is proportional to the number of samples (S) and of receiver sweeping beams (N)




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 2: In enhanced FR2 HST requirements, M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
Mpss/sss_sync_w/o_gaps is proportional to the number of samples (S) and of scaling factor (N). Based on the current progress, the RX beam number in FR2 HST is reduced compared with legacy FR2 UE. Reduced UE RX beam number would result in reduced scaling factor
As we ever evaluated during R15 phase, in current TPSS/SSS there are almost no margin room for sample numbers for PSS/SSS detection. Therefore it is not possible to further reduce the sample number of PSS/SSS detection.
Furthermore the upper bound of DRX cycles is proposed to be limited to [80]ms (if it is agreed). Therefore with the DRX cycle restriction, the PSS/SSS delay can be considerable reduced compared with the legacy requirements.

Proposal 3: For PSS/SSS detection delay in FR2 HST
· Mpss/sss_sync_w/o_gaps is to be reduced accordingly as per the agreed RX beam number,
· The sample number is not supposed to be changed for DRX≤ 80ms.
· Intra-frequency measurement period
For intra-frequency measurement period, the same situation for M2, i.e., M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
In R16 FR1 HST, there is an enhancement for sample number Y when 160ms < DRX cycle≤ 320ms. The enhancement is highlighted in yellow. For FR2 HST, if it is agreed that the upper bound of DRX cycle is 80ms, then the enhancement on Y is invalid. Therefore we propose to reuse the existing sample numbers for DRX cycle is equal to and less than 80ms.
Table 9.2.5.2-5: T SSB_measurement_period_intra When highSpeedMeasFlag-r16 is configured (Frequency range FR1
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX Note 2
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 160ms
	max(200ms, ceil(5 x M2 Note 2 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms < DRX cycle≤ 320ms
	ceil(4 x M2 Note 2 x Kp) x DRX cycle x CSSFintra

	DRX cycle>320ms
	ceil( Y Note 3 x Kp ) 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:
M2 = 1.5 if SMTC period > 40 ms, otherwise M2=1

NOTE 3:
Y=3 when SMTC period <= 40ms, Y=5 when SMTC period > 40ms
NOTE 4:
When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16] on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.


Proposal 4: For measurement period in FR2 HST

· M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
· The sample number is not supposed to be changed for DRX≤ 80ms.
3. Conclusion
This contribution provides the analysis on measurement requirements in FR2 HST. Below we summarize our proposals:

Proposal 1: DRX upper bound for enhanced RRM HST FR2 requirements in connected mode can be 80ms.
Proposal 2: In enhanced FR2 HST requirements, M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
Proposal 3: For PSS/SSS detection delay in FR2 HST

· Mpss/sss_sync_w/o_gaps is to be reduced accordingly as per the agreed RX beam number,
· The sample number is not supposed to be changed for DRX≤ 80ms.
Proposal 4: For measurement period in FR2 HST

· M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
· The sample number is not supposed to be changed for DRX≤ 80ms.
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