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1	Introduction
During HST PUSCH for LTE Rel-16 discussion in RAN4#92b meeting, the simulation assumption for PUSCH requirement is captured in the WF [1].
In this contribution, the ideal and impairment results are provided for requirements.
2	Simulation results
2.1	Simulation assumption for PUSCH  
As captured in the WF [1] as following
	Parameter
	Value

	
	Open space
	Tunnel for multi-antennas

	
	Bi-directional
(1st priority)
	Uni-directional
	Bi-directional
(1st priority)
	Uni-directional


	Ds
	1000 m
	300 m

	Dmin
	50m
	2m

	V
	500km/h
	500km/h

	fd
	1944Hz
If 70% of maximum throughput is not achievable with 1944Hz
Case 1: fall back to 1750Hz
Case 2: accept % of maximum throughput lower than 70% with 1944Hz



the maximum Doppler value is agreed with 1944Hz. Considering the Doppler tracking limitation of PUCCH format2 is 1750Hz, if the maximum throughput is not achievable with 1944Hz, one option is to fall back the Doppler value with 1750Hz. 
Another option is to define the test metric for throughput lower than 70% with 1944Hz.  In LTE, two test metrics with 30% and 70% of TP for targeting SNR are defined. In our view, the motivation is to verify performance of the cell edge UE with HARQ combining operation under 30% TP, and the medium SNR range UE performance. Additional test metric introduced will increase the test effort. We prefer to reuse the existing test metric  



In table 1, we provide the simulation assumptions for BS demodulation based on agreement.
Table 1: simulation assumptions for PUSCH demodulation performance evaluation 
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	1.4/3/5/10/15/20

	MCS for PUSCH
	
	QPSK 1/3

	Propagation condition and correlation matrix
	
	AWGN

	Antenna configuration
	
	1x2

	Reference receiver
	
	MRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical



2.2	Simulation Results
In this subsection, the ideal and impairment results for PUSCH under two scenarios are provided to finalize the requirement of HST.
Table 2: ideal results and impairment results for HST PUSCH requirements in open space environment (to be updated)
	SCS, BW
	MCS
	Antenna Configuration
	Doppler Value
	Test Metric
	SNR
(ideal results)
	SNR
(impairment results)

	15KHz, 1.4MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-3.0
	-1.0

	
	
	
	
	70%
	-1.16
	0.84

	15KHz, 1.4MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-3.30
	-1.30

	
	
	
	
	70%
	-1.35
	0.65

	15KHz, 3MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-5.39
	-3.39

	
	
	
	
	70%
	-2.51
	-0.51

	15KHz, 3MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-5.43
	-3.43

	
	
	
	
	70%
	-2.55
	-0.55

	15KHz, 5MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-5.93
	-3.93

	
	
	
	
	70%
	-3.26
	-1.26

	15KHz, 5MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-6.19
	-4.19

	
	
	
	
	70%
	-3.37
	-1.37

	15KHz, 10MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-5.83
	-3.83

	
	
	
	
	70%
	-2.71
	-0.71

	15KHz, 10MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-5.83
	-3.83

	
	
	
	
	70%
	-9.53
	-7.53

	15KHz, 15MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-6.43
	-4.43

	
	
	
	
	70%
	-3.32
	-1.32

	15KHz, 15MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-6.58
	-4.58

	
	
	
	
	70%
	-3.36
	-1.36

	15KHz, 20MHz
	QPSK 1/3
	1x2
	1944Hz
	30%
	-6.05
	-4.05

	
	
	
	
	70%
	-2.78
	-0.78

	15KHz, 20MHz
	QPSK 1/3
	1x2
	1750Hz
	30%
	-6.07
	-4.07

	
	
	
	
	70%
	-2.81
	-0.81



Table 3: ideal results and impairment results for HST PUSCH requirements in tunnel environment (to be updated)
	SCS, BW
	MCS
	Antenna Configuration
	Doppler Value
	Test Metric
	SNR
(ideal results)
	SNR
(impairment results)

	15KHz, 1.4MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-1.93
	0.07

	
	
	
	
	70%
	1.56
	3.56

	15KHz, 1.4MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-2.40
	-0.40

	
	
	
	
	70%
	1.22
	3.22

	15KHz, 3MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-3.01
	-1.01

	
	
	
	
	70%
	0.51
	2.51

	15KHz, 3MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-4.20
	-2.20

	
	
	
	
	70%
	0.33
	2.33

	15KHz, 5MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-3.97
	-1.97

	
	
	
	
	70%
	-1.59
	0.41

	15KHz, 5MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-5.10
	-3.10

	
	
	
	
	70%
	-1.75
	0.25

	15KHz, 10MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-4.43
	-2.43

	
	
	
	
	70%
	0.26
	2.26

	15KHz, 10MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-4.47
	-2.47

	
	
	
	
	70%
	0.19
	2.19

	15KHz, 15MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-4.43
	-2.43

	
	
	
	
	70%
	0.26
	2.26

	15KHz, 15MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-5.01
	-3.01

	
	
	
	
	70%
	-0.49
	1.51

	15KHz, 20MHz
	QPSK 1/3
	1x1
	1944Hz
	30%
	-4.50
	-2.50

	
	
	
	
	70%
	0.28
	2.28

	15KHz, 20MHz
	QPSK 1/3
	1x1
	1750Hz
	30%
	-4.70
	-2.70

	
	
	
	
	70%
	0.03
	2.03



3	Conclusion
In this contribution, we presented the ideal and impairment results for finalizing the requirements of HST PUSCH.
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