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Introduction
In RAN4 #94 e-meeting, the RRM requirements for HST scenarios had been discussed, and the related consensus and open issues are summarized in the agreed WF [1].
In this paper, we further discuss the remaining issues on cell re-selection and cell identification requirements for NR HST scenarios and give our proposals.
Discussions
Scaling factor M2, M3 and M4
In RAN4#94-e meeting, RAN4 had discussed whether to keep M2, M3 and M4 for cell re-selection requirement or cell identification requirement. And the following options are captured for further discussion:
	· Whether to keep the relaxation factor of 1.5 for DRX cycle <= 0.32s
· Option 1 (NOKIA): remove the factor without restriction on SMTC period
· Option 2 (QC): when SMTC < 40, remove 1.5x scaling factor; when SMTC > =40, keep the scaling factor
· Option 3 (CMCC, DCM, Apple, Samsung, Intel, QC, HW, CATT, MTK): when SMTC < =40, remove 1.5x scaling factor; when SMTC > 40, keep the scaling factor
· Option 4 (Ericsson, QC): When SMTC < =40, remove M2, M3, M4; when SMTC >40, M2 = 1.5, M3 = M4 = 2. Adding notes in the requirements, e.g. “Note x : Operation with scaling factor M=1.5, M=2 may not be sufficient in all high speed deployments considered in this release of the specifications”


In case that the PO on the serving cell and SSB of the measured intra/inter-frequency cell is far apart each other in time domain, then the UE has to wake up twice within the paging cycle to acquire synchronization/perform measurements on neighbour cells and to monitor paging. Hence, the scaling factor M2, M3 and M4 were introduced to reduce the power consumption. Hence, we think the similar level of relaxation can be applied in NR HST scenarios. And regarding the applied SMTC period, it is proposed to use 40ms to guarantee the mobility performance in HST scenario.
Proposal 1: Option 3 is adopted for cell re-selection requirement or cell identification requirement.
Another open issue is whether the outcome on the scaling factor for L3 measurement can be reused for RLM and beam management. The RLM evaluation periods are extended by factor of 1.5 only for DRX cycle ≥ 320 ms and it applies to all SSB/CSI-RS periodicity. As the RLM requirement and CBD/BFD requirement in Rel-15 can be reused in HST scenario. Hence, we think the scaling factor of 1.5 can be kept in HST and can be applied to all SSB/CSI-RS periodicity.
Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.
Cell identification requirements
For DRX case, the current cell identification requirements without measurement gap in DRX mode are defined for non-HST scenarios, and the related requirements are captured as follows:
	DRX cycle
	TPSS/SSS_sync_intra
	TSSB_time_index_intra
	T SSB_measurement_period_intra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra
	max(120ms, ceil (1.5 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra
	Ceil(3 x Kp) x DRX cycle x CSSFintra
	ceil( 5 x Kp ) x DRX cycle x CSSFintra



According to Rel-16 HST WI, only single carrier is considered, so the scaling factor CSSF should be not considered in HST scenarios. For DRX cycle ≤ 320ms case, if DRX cycle is configured as 0.32s, the cell identification time will be 20*DRX cycle and the UE will move ~880m during cell identification procedure with the target speed of 500 Km/h velocities, which is larger than the RRH distance. Thus, it is necessary to enhance the current cell identification requirements. According to the observation in our simulation results on measurement accuracy in [2], it is shown that the accuracy performance can meet the current accuracy requirements with 3 samples of measurement. With such enhancement, the cell identification time will be 16*DRX cycle and the UE will move ~700m during cell identification procedure with the target speed of 500 Km/h velocities, which is within the RRH distance. In addition, 160ms SMTC periodicity is not a typical SMTC configuration under HST scenarios. Thus, we think the cell identification requirement for DRX cycle ≤ 320ms case can be enhanced as following table:
	DRX cycle
	TPSS/SSS_sync_intra
	TSSB_time_index_intra
	T SSB_measurement_period_intra

	DRX cycle≤ 320ms
	max( 600ms, ceil(5 x Kp) x max(SMTC period,DRX cycle))
	max(120ms, ceil (3 x Kp) x max(SMTC period,DRX cycle)) 
	max(200ms, ceil(3 x Kp) x max(SMTC period,DRX cycle))


Proposal 3: For DRX cycle ≤ 320ms case, the cell identification requirement in HST scenario can be enhanced by reducing the measurement period from 5 samples to 3 samples.

For DRX cycle > 320ms case, since the typical RRH distance is about 700 meters, with the target speed of 500Km/h, the upper bound of cell identification should be ~5s. According to the existing requirement for DRX cycle>320ms case, UE is allowed to have ~16*DRX cycle for cell identification procedure. Thus, the upper bound of DRX cycle will be 5/16≈320ms. Although there is no room to enhance the cell identification requirement for DRX cycle>320ms case, the measurement period can be enhanced from 5 samples to 3 samples to improve the mobility performance in HST scenario.
Proposal 4: For DRX cycle>320ms case, the cell identification requirement in HST scenario can be enhanced by reducing the measurement period from 5 samples to 3 samples.

Conclusions
In this contribution we further discuss the remaining issues on cell re-selection and cell identification requirements for NR HST scenarios and give our proposal as follows: 
Proposal 1: Option 3 is adopted for cell re-selection requirement or cell identification requirement.
Proposal 2: The scaling factor of 1.5 can be kept for RLM and beam management in HST scenario.
Proposal 3: For DRX cycle ≤ 320ms case, the cell identification requirement in HST scenario can be enhanced by reducing the measurement period from 5 samples to 3 samples.
Proposal 4: For DRX cycle>320ms case, the cell identification requirement in HST scenario can be enhanced by reducing the measurement period from 5 samples to 3 samples.
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