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1 Introduction
In RAN4 #93 meeting, the RRM requirements for HST scenarios had been discussed. And the following requirements have been discussed on whether to enhance the related requirements.

· Cell re-selection requirements in idle mode
· Cell identification delay requirements for non-DRX/DRX case in connected mode
· RLM requirements

· Beam management

· Inter-RAT measurement
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.
2 Discussions
Cell re-selection requirements

In last meeting, it was agreed in [1] that the cell re-selection requirements specified in Rel-16 LTE HST can be reused for NR HST scenarios, and the related requirements are captured as following table:

	DRX cycle length [s]
	Tdetect,NR_Intra [s] 
(number of DRX cycles)
	Tmeasure,NR_Intra [s] 
(number of DRX cycles)
	Tevaluate,NR_Intra[s] 
(number of DRX cycles)

	0.32
	[2.56 x M2 (8 x M2)]
	[0.32 x M3 (1 x M3)]
	[0.96 x M4 (3 x M4)]

	0.64
	[5.12 (8)]
	[0.64 (1)]
	[1.92 (3)]

	1.28
	[8.96 (7)]
	[1.28 (1)]
	[3.84 (3)]

	2.56
	[58.88 (23)]
	[2.56 (1)]
	[7.68 (3)]

	Note 1:
FFS whether to keep M2, M3, M4


Regarding the scaling factor M2, M3 and M4 for DRX cycle = 0.32s, since these scaling factors are defined in intra-frequency cell re-selection requirement are designed to allow the UE have the occasions to perform inter-frequency measurement during DRX-on. However, only single frequency carrier is considered for Rel-16 NR HST scenarios. Thus, there is not necessary to define scaling factor M2, M3 and M4 to extend intra-frequency cell re-selection requirements.
Proposal 1: It is not necessary to define scaling factor M2, M3 and M4 when DRX = 0.32s.

Cell identification requirements
If no DRX is configured in connected mode, it was agreed that Rel-15 NR PSS/SSS detection delay requirement and measurement delay requirements for non-DRX case are applicable to the high speed scenario. And whether the SSB index acquiring delay requirements need to be enhanced is FFS. 
According to the legacy requirements for SSB index detection, in non-DRX case, the SSB index detection time can be up to 4.5*SMTC periodicity providing that single carrier is considered in HST scenario. If SMTC periodicity is configured as 160ms, the UE will move 100m during SSB index detection time with 500 Km/h velocities. According to the analysis on network deployment in [2], the typical RRH distance can be as long as 700m. Thus, the current SSB index detection requirements can be reused for HST scenarios. In addition, SSB index reading is only required for FR1 FDD case, however, the typical deployment for HST is TDD, thus, shorten the SSB index detection time is not that important, and 160ms SMTC periodicity is not a typical SMTC configuration under HST scenarios. Thus, we think it is not necessary to enhance the SSB index detection requirement with non-DRX under high speed train scenarios.
Proposal 2: Not to enhance the SSB index detection requirement for non-DRX case in NR HST scenario.
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. And similar to Idle mode, the relaxation factor 1.5 is considered for inter-frequency measurement for UE power saving, so it is not necessary to define relaxation factor 1.5 in cell identification requirements in HST scenario. 

Proposal 3: it is not necessary to define relaxation factor of 1.5 and scaling factor CSSFintra in cell identification requirements in HST scenario.
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 agreement in last meeting [1], 5 samples shall be used for cell detection, and as observed in our simulation on measurement accuracy in [3], 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 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.
For DRX cycle > 320ms case, it is necessary to define the upper bound of DRX cycle to enhance the cell identification requirements. 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, and there is no room to enhance the cell identification requirement for DRX cycle>320ms case. Therefore, for DRX cycle>320ms case, there are no enhanced cell identification requirements in HST scenarios.
Proposal 5: For DRX cycle>320ms case, not to enhance the cell identification requirements in HST scenario.
Proposal 6: the cell identification requirement in DRX mode for HST scenario can be enhanced as follows:

	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))

	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


3 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: It is not necessary to define scaling factor M2, M3 and M4 when DRX = 0.32s.

Proposal 2: Not to enhance the SSB index detection requirement for non-DRX case in NR HST scenario.
Proposal 3: it is not necessary to define relaxation factor of 1.5 and scaling factor CSSFintra in cell identification requirements 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.

Proposal 5: For DRX cycle>320ms case, not to enhance the cell identification requirements in HST scenario.

Proposal 6: the cell identification requirement in DRX mode for HST scenario can be enhanced as follows:

	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))

	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
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