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Introduction
In the RAN4#92 meeting, a plethora of possible configurations and environments for NR_HST BS demodulation PUSCH performance requirements were proposed [1].
Main clusters of parameterization options are found around, maximum doppler shift, channel modelling, waveform (including CBW, SCS, MCS, etc), as well as reference signal configurations, TDRA, and test metrics.
In this contribution we provide the results of our simulation campaign on possible performance requirement parametrization in PUSCH.
These results will be discussed in our companion discussion paper on remaining NR_HST Rel-16 BS demodulation PUSCH performance requirements.


PUSCH Simulation results
Unless otherwise stated in the following tables, the simulation setup follows the standard non-HST PUSCH setup, as captured in [2] with the modifications required by the RAN4#92 HST way forward [1], in particular for the PUSCH symbol allocation, type A with S=0 and L=14, was used.

2.1GHz/350kph, CP-OFDM, 1T2R, Type A TDRA

Table 1: PUSCH, 2.1GHz/350kph, CP-OFDM, 1T2R, Type A TDRA: simulation setup and results summary
	ID
	Propagation conditions
	BW/SCS
	DM-RS
	PT-RS
	MCS
	SNR@30% TPUT
	SNR@70% TPUT

	2001
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	OFF
	2
	-9,52
	-5,93

	2002
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	OFF
	16
	-0,72
	5,75

	2003
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	2
	-8,68
	-5,45

	2004
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,37
	6,68

	2005
	Single Tap-Scen1-1340Hz-option1
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	2
	-9,58
	-5,97

	2006
	Single Tap-Scen1-1340Hz-option1
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	16
	-0,76
	5,74

	2007
	Single Tap-Scen1-1340Hz-option1
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	2
	-8,68
	-5,47

	2008
	Single Tap-Scen1-1340Hz-option1
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,43
	6,62

	2009
	Single Tap-Scen3-2334Hz
	10MHz/30kHz
	1+1+1, l0=2
	OFF
	2
	-9,40
	-5,91

	2010
	Single Tap-Scen3-2334Hz
	10MHz/30kHz
	1+1+1, l0=2
	OFF
	16
	-0,79
	5,72

	2011
	Single Tap-Scen3-2334Hz
	10MHz/30kHz
	1+1, l0=2
	K=2 L=1
	2
	-7,85
	-5,01

	2012
	Single Tap-Scen3-2334Hz
	10MHz/30kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,19
	6,71

	2013
	Single Tap-Scen1-2334Hz-option1
	10MHz/30kHz
	1+1+1, l0=2
	OFF
	2
	-9,48
	-5,94

	2014
	Single Tap-Scen1-2334Hz-option1
	10MHz/30kHz
	1+1+1, l0=2
	OFF
	16
	-0,87
	5,71

	2015
	Single Tap-Scen1-2334Hz-option1
	10MHz/30kHz
	1+1, l0=2
	K=2 L=1
	2
	-7,86
	-5,02

	2016
	Single Tap-Scen1-2334Hz-option1
	10MHz/30kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,20
	6,70

	2019
	Single Tap-Scen3-2334Hz
	40MHz/30kHz
	1+1+1, l0=2
	OFF
	2
	-9,57
	-5,85

	2020
	Single Tap-Scen3-2334Hz
	40MHz/30kHz
	1+1+1, l0=2
	OFF
	16
	-0,67
	5,75

	2021
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=3
	OFF
	2
	-9,55
	-5,94

	2022
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=3
	OFF
	16
	-0,72
	5,75

	2031
	TDLC-<DelSp>300-<DopSp>100 <FO>2334Hz
	10MHz/30kHz
	1+1+1 l0=2
	OFF
	2
	-8,87
	-5,02

	2032
	TDLC-<DelSp>300-<DopSp>100 <FO>2334Hz
	10MHz/30kHz
	1+1+1, l0=2
	OFF
	16
	0,42
	7,48

	2035
	AWGN-FO=1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	OFF
	2
	-9,55
	-5,95

	2036
	AWGN-FO=1340Hz
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	16
	-0,75
	5,75

	2037
	AWGN-FO=1340Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	2
	-8,68
	-5,46

	2038
	AWGN-FO=1340Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,39
	6,68
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Figure 1: Details [2001, 2002; 2003, 2004].
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Figure 2: Details [2005, 2006; 2007, 2008].
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Figure 3: Details [2009, 2010; 2011, 2012].
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Figure 4: Details [2013, 20014; 20015, 20016].
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Figure 5: Details [2019, 2020].
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Figure 6: Details [2021, 2022].

	[image: C:\Users\axmuelle\AppData\Local\Temp\7zE88F48A1E\NrRAN4PuschHst_02031Ant1T2R_relTP_vs_SINR.jpg]
	[image: C:\Users\axmuelle\AppData\Local\Temp\7zE88FCDB0E\NrRAN4PuschHst_02032Ant1T2R_relTP_vs_SINR.jpg]


Figure 7: Details [2031, 2032].
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Figure 8: Details [2035, 2036; 2037, 2038].


2.1GHz/350kph, DFT-s-OFDM, 1T2R, Type A TDRA

Table 2: PUSCH, 2.1GHz/350kph, DFT-s-OFDM, 1T2R, Type A TDRA: simulation setup and results summary
	ID
	Propagation conditions
	BW/SCS
	DM-RS
	PT-RS
	MCS
	SNR@30% TPUT
	SNR@70% TPUT

	2017
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	OFF
	2
	-9,90
	-6,33

	2018
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	OFF
	16
	-0,88
	5,79
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Figure 5: Details [2017, 2018].


3.6GHz/500kph, CP-OFDM, 1T2R, Type A TDRA

Table 3: PUSCH, 3.6GHz/500kph, CP-OFDM, 1T2R, Type A TDRA: simulation setup and results summary
	ID
	Propagation condition
	BW/SCS
	DM-RS
	PT-RS
	MCS
	SNR@30% TPUT
	SNR@70% TPUT

	2023
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	2
	NaN
	NaN

	2024
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	16
	NaN
	NaN

	2025
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	2
	-8,57
	-5,28

	2026
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,16
	7,91

	2027
	Single Tap-Scen3-1944Hz
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	2
	NaN
	NaN

	2028
	Single Tap-Scen3-1944Hz
	10MHz/15kHz
	1+1+1, l0=2
	OFF
	16
	NaN
	NaN

	2029
	Single Tap-Scen3-1944Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	2
	-8,65
	-5,39

	2030
	Single Tap-Scen3-1944Hz
	10MHz/15kHz
	1+1, l0=2
	K=2 L=1
	16
	-0,23
	6,79

	2033
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	2+2, l0=2
	OFF
	2
	NaN
	NaN

	2034
	Single Tap-Scen3-3334Hz
	10MHz/15kHz
	2+2, l0=2
	OFF
	16
	NaN
	NaN
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Figure 9: Details [2023, 2024; 2025, 2026].
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Figure 10: Details [2027, 2028; 2029, 2030].

	[image: C:\Users\axmuelle\AppData\Local\Temp\7zE88F1DF56\NrRAN4PuschHst_02033Ant1T2R_relTP_vs_SINR.jpg]
	[image: C:\Users\axmuelle\AppData\Local\Temp\7zE88F64946\NrRAN4PuschHst_02034Ant1T2R_relTP_vs_SINR.jpg]


Figure 11: Details [2033, 2034].


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