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Introduction
In the RAN4#92-bis meeting, the foundations of Rel-16 PUSCH HST BS demodulation performance requirements were discussed and the next steps were captured in a WF [1].
For 350kph, a baseline test case configuration was agreed, with some open questions concerning the exact preamble Ids, low mobility scenarios, and restricted set Type B max FO.
Also, for 500kph a baseline test case configuration was agreed. Open questions persist with respect to usage of format 0 and exact preamble Ids.
A further open question is the re-use of timing error tolerances from non-HST testing.
In this contribution we provide the results of our simulation campaign on possible performance requirement parametrization in PRACH. These results are discussed in our companion discussion paper on HST BS demodulation PRACH performance requirements.
Additional simulation results can be found in our earlier contribution [2].


PRACH Simulation results
Unless otherwise stated in the following tables, the simulation setup follows the HST PRACH baseline as captured in [1]:
Table 1: PRACH HST baseline configuration
	Parameter
	Value

	
	v = 350km/h
	v = 500km/h

	Frequency range
	FR1

	Number of Tx
	1

	Number of Rx
	2Rx, [4Rx], [8 Rx]

	Formats
	0
	A2, B4, C2, [0]
(B3 option not in WF)

	SCS
	1.25kHz
	15kHz, 30kHz, [1.25kHz]

	Restricted set format 0
	{Type A, Type B}
	{Type A, Type B}

	(Ncs, logical sequence index, v)
	Set A:
Option 1: (15, 384, 0)
Option 2: (15, 384, 36)
Set B:
Option 1: (15, 30, 30)
Option 2: (15, 384, 36)
	Short - 15kHz:
(23, 0, 0)
Short - 30kHz:
(46, 0, 0)

[Long: See 350km/h.]

	Max timing error
	Format 0, AWGN: 1.04us
Format 0, TDLC300: 2.55us
	15kHz, AWGN: 0.52us
15kHz, TDLC300: 2.03us
30kHz, AWGN: 0.26us
30kHz, TDLC300: 1.66us
[Format 0: See 350km/h]

	Maximum Doppler shift
	Set A: 1340 Hz, [0Hz]
Set B:
Option 1: 2334 Hz, [0Hz]
Option 2: 1875 Hz, [0Hz]
	Short: Align with HST PUSCH.
[Long: Not discussed.]

	Carrier frequency (GHz)
	Set A:  2.1GHz
Set B: 3.6GHz
	Short: Align with HST PUSCH.
Long: See 350km/h.

	Propagation condition
	{AWGN with max Doppler shift from above, TDLC[300-100] with FO=400Hz}

	Testing metric
	SNR @ 0.1% false alarm probability and 99% detection probability.




FR1 1T2R
Table 1: PRACH FR1 1T2R.
	PRACH FR1 1T2R
	Propagation condition
	Frequency offset (Hz)
	Nokia
	Ncs
	LogRootId
	SignatureId

	
	
	
	Ideal
	
	
	

	Format 0 (SetA)
	1.25kHz
	AWGN
	0
	-15.31
	15
	384
	0

	
	
	AWGN
	1340
	-15.2
	
	
	

	
	
	TDLC300-100
	400
	-7.52
	
	
	

	
	
	AWGN
	0
	-15.24
	15
	384
	30

	
	
	AWGN
	1340
	-15.13
	
	
	

	
	
	TDLC300-100
	400
	-7.75
	
	
	

	
	
	AWGN
	0
	-15.33
	15
	384
	36

	
	
	AWGN
	1340
	-14.98
	
	
	

	
	
	TDLC300-100
	400
	-7.38
	
	
	

	Format 0 (SetB)
	1.25kHz
	AWGN
	1875
	-13.78
	15
	384
	0

	
	
	AWGN
	1944
	-13.84
	
	
	

	
	
	AWGN
	2334
	-14.61
	
	
	

	
	
	TDLC300-100
	400
	-6.93
	
	
	

	
	
	AWGN
	0
	-14.74
	15
	30
	30

	
	
	AWGN
	1875
	-13.8
	
	
	

	
	
	AWGN
	2334
	-14.61
	
	
	

	
	
	TDLC300-100
	400
	-6.89
	
	
	

	
	
	AWGN
	0
	-14.68
	15
	384
	36

	
	
	AWGN
	1875
	-13.74
	
	
	

	
	
	AWGN
	2334
	-14.37
	
	
	

	
	
	TDLC300-100
	400
	-6.92
	
	
	

	A2
	15KHz
	AWGN
	1750
	-13.61
	23
	0
	0

	
	
	AWGN
	1944
	-13.51
	
	
	

	
	30kHz
	AWGN
	3000
	-13.68
	46
	0
	0

	
	
	AWGN
	3334
	-13.54
	
	
	

	B4
	15KHz
	AWGN
	1750
	-17.36
	23
	0
	0

	
	
	AWGN
	1944
	-17.18
	
	
	

	
	30kHz
	AWGN
	3000
	-17.46
	46
	0
	0

	
	
	AWGN
	3334
	-17.31
	
	
	

	C2
	15KHz
	AWGN
	1750
	-13.65
	23
	0
	0

	
	
	AWGN
	1944
	-13.5
	
	
	

	
	30kHz
	AWGN
	3000
	-13.67
	46
	0
	0

	
	
	AWGN
	3334
	-13.55
	
	
	




FR1 1T4R
Table 1: PRACH FR1 1T4R.
	PRACH FR1 1T4R
	Propagation condition
	Frequency offset (Hz)
	Nokia
	Ncs
	LogRootId
	SignatureId

	
	
	
	Ideal
	
	
	

	Format 0 (SetA)
	1.25kHz
	AWGN
	0
	-17.56
	15
	384
	0

	
	
	AWGN
	1340
	-17.51
	
	
	

	
	
	TDLC300-100
	400
	-12.67
	
	
	

	
	
	AWGN
	0
	-17.46
	15
	384
	30

	
	
	AWGN
	1340
	-17.29
	
	
	

	
	
	TDLC300-100
	400
	-12.61
	
	
	

	
	
	AWGN
	0
	-17.59
	15
	384
	36

	
	
	AWGN
	1340
	-17.29
	
	
	

	
	
	TDLC300-100
	400
	-12.54
	
	
	

	Format 0 (SetB)
	1.25kHz
	AWGN
	1875
	-15.99
	15
	384
	0

	
	
	AWGN
	1944
	-15.96
	
	
	

	
	
	AWGN
	2334
	-16.77
	
	
	

	
	
	TDLC300-100
	400
	-12.06
	
	
	

	
	
	AWGN
	0
	-16.91
	15
	30
	30

	
	
	AWGN
	1875
	-15.98
	
	
	

	
	
	AWGN
	2334
	-16.72
	
	
	

	
	
	TDLC300-100
	400
	-12.12
	
	
	

	
	
	AWGN
	0
	-16.8
	15
	384
	36

	
	
	AWGN
	1875
	-15.88
	
	
	

	
	
	AWGN
	2334
	-16.62
	
	
	

	
	
	TDLC300-100
	400
	-12.04
	
	
	

	A2
	15KHz
	AWGN
	1750
	-15.8
	23
	0
	0

	
	
	AWGN
	1944
	-15.6
	
	
	

	
	30kHz
	AWGN
	3000
	-15.79
	46
	0
	0

	
	
	AWGN
	3334
	-15.68
	
	
	

	B4
	15KHz
	AWGN
	1750
	-19.32
	23
	0
	0

	
	
	AWGN
	1944
	-19.13
	
	
	

	
	30kHz
	AWGN
	3000
	-19.38
	46
	0
	0

	
	
	AWGN
	3334
	-19.26
	
	
	

	C2
	15KHz
	AWGN
	1750
	-15.76
	23
	0
	0

	
	
	AWGN
	1944
	-15.59
	
	
	

	
	30kHz
	AWGN
	3000
	-15.81
	46
	0
	0

	
	
	AWGN
	3334
	-15.7
	
	
	




FR1 1T8R
Table 1: PRACH FR1 1T8R.
	PRACH FR1 1T8R
	Propagation condition
	Frequency offset (Hz)
	Nokia
	Ncs
	LogRootId
	SignatureId

	
	
	
	Ideal
	
	
	

	Format 0 (SetA)
	1.25kHz
	AWGN
	0
	-19.67
	15
	384
	0

	
	
	AWGN
	1340
	-19.62
	
	
	

	
	
	TDLC300-100
	400
	-16.63
	
	
	

	
	
	AWGN
	0
	-19.55
	15
	384
	30

	
	
	AWGN
	1340
	-19.35
	
	
	

	
	
	TDLC300-100
	400
	-16.57
	
	
	

	
	
	AWGN
	0
	-19.65
	15
	384
	36

	
	
	AWGN
	1340
	-19.3
	
	
	

	
	
	TDLC300-100
	400
	-16.56
	
	
	

	Format 0 (SetB)
	1.25kHz
	AWGN
	1875
	-18.08
	15
	384
	0

	
	
	AWGN
	1944
	-18.05
	
	
	

	
	
	AWGN
	2334
	-18.79
	
	
	

	
	
	TDLC300-100
	400
	-15.92
	
	
	

	
	
	AWGN
	0
	-18.91
	15
	30
	30

	
	
	AWGN
	1875
	-18.08
	
	
	

	
	
	AWGN
	2334
	-18.73
	
	
	

	
	
	TDLC300-100
	400
	-15.93
	
	
	

	
	
	AWGN
	0
	-18.86
	15
	384
	36

	
	
	AWGN
	1875
	-17.96
	
	
	

	
	
	AWGN
	2334
	-18.56
	
	
	

	
	
	TDLC300-100
	400
	-16.08
	
	
	

	A2
	15KHz
	AWGN
	1750
	-17.45
	23
	0
	0

	
	
	AWGN
	1944
	-17.3
	
	
	

	
	30kHz
	AWGN
	3000
	-17.53
	46
	0
	0

	
	
	AWGN
	3334
	-17.43
	
	
	

	B4
	15KHz
	AWGN
	1750
	-20.87
	23
	0
	0

	
	
	AWGN
	1944
	-20.73
	
	
	

	
	30kHz
	AWGN
	3000
	-20.91
	46
	0
	0

	
	
	AWGN
	3334
	-20.8
	
	
	

	C2
	15KHz
	AWGN
	1750
	-17.45
	23
	0
	0

	
	
	AWGN
	1944
	-17.27
	
	
	

	
	30kHz
	AWGN
	3000
	-17.52
	46
	0
	0

	
	
	AWGN
	3334
	-17.39
	
	
	





Conclusion
In this contribution we provided the results of our simulation campaign on possible performance requirement parametrization in PRACH for NR_HST Rel-16 BS demodulation performance requirements.
These results are discussed in detail in our companion discussion paper.
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