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Introduction
In the RAN4#92-bis meeting, the foundations towards 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 in RAN4#92-bis, with some open questions on l0 and 1Rx.
For 500kph, a baseline test case configuration was agreed in RAN4#92-bis. However, all, except one, company that supplied simulation results, had doubts on the feasibility of the 15kHz scenario with 2.1GHz centre frequency. Further open questions persist with respect to l0 and 8Rx.
In this contribution we provide the results of our simulation campaign on possible performance requirement parametrization in PUSCH. These results are discussed in our companion discussion paper on HST BS demodulation PUSCH performance requirements.
Additional simulation results, including full TPUT vs. SNR curves, can be found in our earlier contribution [2].


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

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

	Transform precoding
	Disabled
	Disabled

	Number of Tx
	1
	1

	Number of Rx
	Option 1: 1 Rx
Option 2: 2 Rx (baseline)
	Option 1: 2 Rx (baseline)
Option 2: 8 Rx

	Number of layers
	1
	1

	SCS
	15kHz, 30kHz
	15kHz, 30kHz

	Reference signal
	DMRS type 1 with 1+1+1
	DMRS type 1 with 1+1+1

	 l0 
	Option 1: l0 = 3 
Option 2: l0 = 2 
	Option 1: l0 = 3 
Option 2: l0 = 2

	symbols length
	14
	14

	start symbol index
	0
	0

	Time domain resource allocation type
	type A
	type A

	Frequency domain resource
	Full applicable test bandwidth
	Full applicable test bandwidth

	MCS index
	2 and 16 (both for alignment)
	2 and 16 (both for alignment)

	Maximum Doppler shift
	15kHz SCS: 1340Hz
	30kHz SCS: 2334Hz
	15kHz SCS: 
Option 1: 1944Hz
Option 2: 1750Hz
	30kHz SCS:  
Option 1: 3334Hz
Option 2: 3000Hz

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz
	15kHz SCS: [2.1GHz or 1.9GHz]
30kHz SCS: 3.6GHz

	Propagation condition
	HST single-tap channel model:
Tunnel: Ds=300m, Dmin=2m
Open space: Ds=700m, Dmin=150m

	SCS and BW
	15kHz: 10MHz; 30kHz: 40MHz

	Timing offset
	0
	0

	Frequency offset
	0
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @70% of maximum throughput
	SNR @70% of maximum throughput




350kph baseline

Table 2: PUSCH, 350kph, CP-OFDM, 1T2R, Type A TDRA: simulation setup and results summary
	ID
	Freq/Speed
	Propagation condition
	BW/SCS
	DM-RS
	MCS
	SNR@
70% TPUT

	3001
	2.1GHz/350kph
	Single Tap-Scen3-1340Hz
	10MHz/15kHz
	1+1+1 l0=2
	2
	-5,93

	3002
	
	
	
	
	16
	5,75

	3003
	
	
	
	1+1+1 l0=3
	2
	-5,94

	3004
	
	
	
	
	16
	5,75

	3005
	
	Single Tap-Scen1-1340Hz-option2
	10MHz/15kHz
	1+1+1, l0=2
	2
	-6,00

	3006
	
	
	
	
	16
	5,73

	3007
	
	
	
	1+1+1 l0=3
	2
	-6,00

	3008
	
	
	
	
	16
	5,73

	3009
	3.6GHz/350kph
	Single Tap-Scen3-2334Hz
	40MHz/30kHz
	1+1+1 l0=2
	2
	-5,97

	3010
	
	
	
	
	16
	5,74

	3011
	
	
	
	1+1+1 l0=3
	2
	-5,97

	3012
	
	
	
	
	16
	5,75

	3013
	
	Single Tap-Scen1-2334Hz-option2
	40MHz/30kHz
	1+1+1, l0=2
	2
	-6,01

	3014
	
	
	
	
	16
	5,72

	3015
	
	
	
	1+1+1 l0=3
	2
	-6,02

	3016
	
	
	
	
	16
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500kph l0 comparison

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

	3017
	2.1GHz/500kph
	Single Tap-Scen3-1944Hz
	10MHz/15kHz
	1+1+1 l0=2
	2
	NaN
	NaN

	3018
	
	
	
	
	16
	NaN
	NaN

	3019
	
	
	
	1+1+1 l0=3
	2
	NaN
	NaN

	3020
	
	
	
	
	16
	NaN
	NaN





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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