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Background
During RAN#97-e meeting, Work plan [1] for NR support for high speed train scenario in FR2 was approved. In this contribution, we share our views about BS demodulation requirements for FR2 HST.
Discussion
PUSCH
Maximum Doppler
As per our contribution [2], 350km/h can be supported by using DMRS+PTRS. With the assumption of 29.5GHz carrier frequency, the maximum Doppler can be 19191Hz for 350km/h.
CBW
For CBW, we prefer to choose the typical one, such as 200 MHz.
DMRS
As per RAN1 feature list, DMRS 1+1+1 is the mandatory without capability signaling feature while DMRS 1+1+1+1 is the optional with capability signalling. So we prefer to use DMRS 1+1+1 for HST FR2 performance requirements definition.
Others
For other parameters, such as waveform, channel model and test metric, we prefer to reuse the same value from HST FR1 performance requirements.
Define PUSCH performance requirements for HST FR2 with the following parameters:
	Parameter
	Value

	Maximum Doppler
	19191Hz

	Channel model
	single-tap

	CBW/SCS
	200MHz/120kHz

	PUSCH mapping
	Type B, start symbol 0, duration 10

	DMRS
	1+1+1

	PTRS
	KPTRS=2, LPTRS=1

	Waveform
	CP-OFDM

	Antenna configuration
	1x2

	MCS
	16

	Test metric
	70% of maximum throughput



PRACH
Here we analyze the feasibility for each format of preamble.
Doppler
With the assumption of 29.5GHz carrier frequency, the maximum Doppler can be 19191Hz for 350km/h.
The maximum supported Doppler is proportional to the SCS of the preamble. The following table 2.3-1 shows the maximum supported Doppler for each preamble format.
Table 2.3-1 Maximum supporting Doppler for different preamble formats
	Format
	Maximum supported Doppler [kHz]

	0/1/2
	0.625

	0/1/2 (restricted set type A)
	1.25

	0/1/2 (restricted set type B)
	2.5

	3
	2.5

	3 (restricted set type A)
	5

	3 (restricted set type B)
	10

	A1/A2/A3/B1/B2/B3/B4/C0/C2
	60



Preamble format 0/1/2/3 cannot be used for HST FR2.
Range
For both Scenario A and Scenario B, the distance of two nearest RRH is 700m. The maximum supported range can be derived based on the CP and GP length. The following table 2.3-2 shows the maximum supported range for each preamble format, assuming 120 kHz SCS.
Table 2.3-2 Maximum supporting range for different preamble formats
	Format
	Maximum supported range [m]

	0
	14478

	1
	102278

	2
	22806

	3
	14478

	A1
	175

	A2
	350

	A3
	525

	B1
	44

	B2
	131

	B3
	219

	B4
	482

	C0
	666

	C2
	1245



Preamble format A1/A2/A3/B1/B2/B3/B4/C0 cannot be used for HST FR2.
Above all, we propose to use C2 for HST FR2 performance requirements definition under AWGN channel with 19191 Hz frequency offset.
Use C2 for HST FR2 performance requirements definition under AWGN channel with 19191 Hz frequency offset.
UL TA
In NR Rel-16 HST FR1 WI, UL TA requirements are defined. For FR2, we propose to use the same value for MCS, SRS slots configuration, etc. For other parameters, such as the PUSCH and SRS resource allocation, that can be derived with the assumption of 200 MHz CBW.
Define UL TA requirements with the following parameters:
	Parameter
	Value

	Channel model
	Stationary UE: AWGN, Moving UE: AWGN

	UE speed
	350 km/h

	CP length
	Normal

	A
	1.25 μs

	Δω
	1.04 s-1

	MCS
	16

	CBW
	200MHz

	PUSCH resource allocation
	0 to 65 RB for moving UE, 66 to 131 for stationary UE

	SRS resource allocation
	last symbol in slot #3 in radio frames, CSRS = 33, BSRS =0, for 132 RB



Proposals
In this contribution, we discuss on demodulation performance for NR BS HST FR2. Our observations and proposals are:
1. Preamble format 0/1/2/3 cannot be used for HST FR2.
Preamble format A1/A2/A3/B1/B2/B3/B4/C0 cannot be used for HST FR2.
1. Define PUSCH performance requirements for HST FR2 with the following parameters:
	Parameter
	Value

	Maximum Doppler
	19191Hz

	Channel model
	single-tap

	CBW/SCS
	200MHz/120kHz

	PUSCH mapping
	Type B, start symbol 0, duration 10

	DMRS
	1+1+1

	PTRS
	KPTRS=2, LPTRS=1

	Waveform
	CP-OFDM

	Antenna configuration
	1x2

	MCS
	16

	Test metric
	70% of maximum throughput



Use C2 for HST FR2 performance requirements definition under AWGN channel with 19191 Hz frequency offset.
Define UL TA requirements with the following parameters:
	Parameter
	Value

	Channel model
	Stationary UE: AWGN, Moving UE: AWGN

	UE speed
	350 km/h

	CP length
	Normal

	A
	1.25 μs

	Δω
	1.04 s-1

	MCS
	16

	CBW
	200MHz

	PUSCH resource allocation
	0 to 65 RB for moving UE, 66 to 131 for stationary UE

	SRS resource allocation
	last symbol in slot #3 in radio frames, CSRS = 33, BSRS =0, for 132 RB
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