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1	Introduction
RAN4#92bis agreed with the WF on BS demodulation requirements for LTE HST [1].
	· Agreement
· PUCCH format
· format 2 (BS may use PUCCH format 2 for Doppler tracking) 
· maximum Doppler shift
· 1944Hz
· If 70%ile of the max. throughput is not achievable with 1944Hz: 
· Option 1: fallback to 1750Hz, or 
· Option 2: accept %ile of max. throughput lower than 70%ile with 1944Hz 
· MCS
· QPSK 1/3 (MCS 6)
· Antenna configuration
· 1x1 for tunnel and 1x2 for open space 
· CBW
· 1.4/3/5/10/15/20 MHz
· Test metric
· Both 30% and 70% of the maximum throughput 
· Companies are encouraged to provide the simulation result with Doppler=1944Hz in RAN4#93. Companies may also provide the simulation results with Doppler=1750Hz.



We provide our alignment simulation results according to WF.  
2	Simulation results
2.1	Simulation parameters
Table 1 is the agreed simulation parameters of PUSCH, and Table 2 is the channel model for HST open space and tunnel scenarios.
[bookmark: _Ref20400281]Table 1	Simulation parameters of PUSCH for HST
	Parameters
	Values

	
	Scenario 1 (Open space)
	Scenario 2 (Tunnel)

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

	CP
	Normal
	Normal

	FRC
	A.3-2 to A.3-7 (QPSK 1/3)
	A.3-2 to A.3-7 (QPSK 1/3)

	Antenna configuration
	1Tx x 2Rx 
	1Tx x 1Rx 

	Reference receiver
	MRC
	MRC

	Noise estimation
	Practical
	Practical

	Time and frequency tracking
	Practical
	Practical

	Test metric
	70% of the maximum throughput
30% of the maximum throughput
	70% of the maximum throughput
30% of the maximum throughput

	Note: The configuration of PUCCH (format 2) is optional



[bookmark: _Ref20400284]Table 2	Channel model
	Parameter
	Value

	
	Open space
	Tunnel

	

	1000 m
	300ms

	

	50 m
	2m

	

	500 km/h
	500 km/h

	

	1944 Hz
(1750 Hz)
	1944 Hz
(1750 Hz)



2.2	Simulation results
2.2.1	Open space
[image: ]
Figure 1: Simulation results for HST open space scenario with doppler shift 1944Hz
[image: ]
Figure 2: Simulation results for HST open space scenario with doppler shift 1750Hz
Observation 1: The performance with doppler shift 1944Hz and 1750Hz are similar in open space scenario.
2.2.2	Tunnel
[image: ]
Figure 3: Simulation results for HST tunnel scenario with doppler shift 1944Hz
[image: ]
Figure 4: Simulation results for HST tunnel scenario with doppler shift 1750Hz
Observation 2: The performance with doppler shift 1944Hz and 1750Hz are similar in tunnel scenario.
2.2.3	Summary
Table 3 lists SNR values to achieve 30%/70% of the maximum throughput with Doppler=1944Hz. 
[bookmark: _Ref20400418]Table 3	Alignment simulation results.
	
	Open space
	Tunnel

	
	30% of maximum throughput
	70% of maximum throughput
	30% of maximum throughput
	70% of maximum throughput

	1.4MHz
	-8.32
	-3.76
	-5.14
	-0.77

	3MHz
	-8.63
	-3.88
	-5.57
	-0.88

	5MHz
	-9.24
	-4.71
	-6.18
	-1.7

	10MHz
	-8.69
	-3.9
	-5.65
	-0.87

	15MHz
	-9.2
	-4.69
	-6.15
	-1.66

	20MHz
	-8.68
	-3.84
	-5.63
	-0.83



Table 4 lists SNR values to achieve 30%/70% of the maximum throughput with Doppler=1750Hz. 
Table 4	Alignment simulation results.
	
	Open space
	Tunnel

	
	30% of maximum throughput
	70% of maximum throughput
	30% of maximum throughput
	70% of maximum throughput

	1.4MHz
	-8.35
	-3.79
	-5.3
	-0.8

	3MHz
	-8.63
	-3.87
	-5.57
	-0.87

	5MHz
	-9.23
	-4.71
	-6.16
	-1.7

	10MHz
	-8.7
	-3.89
	-5.64
	-0.88

	15MHz
	-9.18
	-4.69
	-6.14
	-1.67

	20MHz
	-8.67
	-3.84
	-5.63
	-0.83
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