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1. Introduction

In RAN4#98e meeting, the discussion on NR support for high speed train scenario in FR2 was carried out. In RAN4#99-e, a WF captured the RRM progress was approved in [1]. This contribution continues to provide the analysis on measurement requirements in FR2 HST. 
2. Discussion
· DRX configuration in connected mode
The issue on long DRX configuration in connected mode is captured in [1],
	· Requirements for long DRX configurations in CONNECTED state
· Option 1: Apply existing R16 requirements
· Option 2: Apply requirements for short DRX configurations
· Option 3: 
· FFS the upper bound of DRX cycle which is determined based on the maximum target CPE speed. 
· Enhancements are defined for small DRX cycle ≤  the upper bound; for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused


Regarding UE type, there is a further conclusion in [2] that only high-speed CPEs installed on the roof of the train can be present in the network.
	· Dedicated network for roof-mounted CPE: 
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.

· No need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.


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. Thus we suggest the existing R15/R16 FR2 requirements are applied for long DRX configuration. In other words, option 3 is supported. 
To our knowledge, the maximum DRX cycle length used in realistic high speed scenario is 160ms. Maybe 160ms DRX cycle length can be used as an upper bound for FR2 HST as a starting point. If operators provide other values or the issues are found in measurement requirements, we can revisit the upper bound.

Proposal 1: Enhancements are defined for small DRX cycle ≤ the upper bound (160ms); for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused.
· L3 measurement requirements
· PSS/SSS detection delay

In R16 FR1 HST, the sample numbers of PSS/SSS detection remain unchanged compared with legacy non-HST scenario. 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.”
To speed up the PSS/SSS detection procedure, reusing M2 for FR2 HST is acceptable.

Although there is still no conclusion of UE RX beam number in certain scenarios, with high probability, the RX beam number in FR2 HST would be reduced compared with legacy FR2 UE. Reduced UE RX beam number would result in reduced scaling factor, and the concrete value would need further study. Mpss/sss_sync_w/o_gaps is proportional to the number of samples (S) and of scaling factor (N). It is definite that Mpss/sss_sync_w/o_gaps would be reduced. Whether the sample number shall be reduced depends on the scaling factor N and the applied DRX cycle length. 
Proposal 2: For PSS/SSS detection delay in FR2 HST
· Reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable;
· Mpss/sss_sync_w/o_gaps is to be reduced,
· Whether the sample number is reduced depends on the scaling factor N and applied the DRX cycle length.
· Intra-frequency measurement period
To speed up the measurement period procedure, reusing M2 for FR2 HST is acceptable.

Similarly as the scaling factor will be reduced with high probability, the parameter Mmeas_period_w/o_gaps will be reduced. In R16 FR1 HST, sample number is reduced for DRX>160ms. Whether the sample number shall be reduced depends on the scaling factor N and the DRX cycle length. 

Proposal 3: For measurement period in FR2 HST

· Reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable;
· Mpss/sss_sync_w/o_gaps is to be reduced,
· Whether the sample number is reduced depends on the scaling factor N and the DRX cycle length.
3. Conclusion
This contribution provides the analysis on measurement requirements in FR2 HST. Below we summarize our proposals:

Proposal 1: Enhancements are defined for small DRX cycle ≤ the upper bound (160ms); for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused.
Proposal 2: For PSS/SSS detection delay in FR2 HST

· Reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable;
· Mpss/sss_sync_w/o_gaps is to be reduced,
· Whether the sample number is reduced depends on the scaling factor N and the applied DRX cycle length.
Proposal 3: For measurement period in FR2 HST

· Reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable;
· Mpss/sss_sync_w/o_gaps is to be reduced,
· Whether the sample number is reduced depends on the scaling factor N and the DRX cycle length.
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