[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #92-Bis	R4-1911779
Chongqing, CN, 14h– 18th October 2019

Source:		Ericsson 
Title:			Doppler shift evaluation for LTE HST Unidirectional Scenario
Agenda item:		 7.13.4.1
Document for:	Discussion
Introduction
During the RAN4#91meeting, a way forward on Rel-16 LTE HST BS demodulation requirements was approved [1]. A similar agreement was approved in RAN4#92 [2]. According to [1] and [2], companies are encouraged to provide simulation results on the PUSCH performance for Rel-16 HST under uni-and bi-directional scenarios, especially considering the evaluation of different Doppler shift values.
This contribution aims at providing elements to the discussion on the definition of Doppler shift requirement for HST at 500 km/h for uni-directional deployment. Finally, we provide our analysis and proposals based on the simulation results.
Discussion
Simulation Considerations for QPSK 1/3.
Different simulations were carried out to investigate BS demodulation performance with different Doppler shift values. The simulations assumptions agreed in [1] are presented in Tables 1 and 2.
From [1], the agreed initial simulation assumptions for evaluation of the PUSCH performance for HST are provided in Table 1. Simulations were carried out to investigate BS demodulation performance of PUSCH under undirectional scenario. We assumed the same Doppler shift options discussed in the bi-directional scenario. 
Table 1: Initial simulation assumptions
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS for PUSCH
	 
	QPSK 1/3

	Propagation condition and correlation matrix
	 
	See Table 2

	Antenna configuration
	 
	1x2

	Reference receiver
	 
	MRC

	Noise estimation
	 
	Practical

	Time and frequency track
	 
	Practical

	Doppler shift
	Hz
	1944, 1894, 1844, 1794, 1744, 1694





Table 2: HST deployment scenarios
	Parameter
	Value

	
	Open space
	Tunnel for multi-antennas

	Ds
	1000 m
	300 m

	Dmin
	50 m
	2 m

	v
	500 km/h (lower speeds are not precluded)
	500 km/h (lower speeds are not precluded)

	fd
	1944 Hz, 1894 Hz, 1844 Hz, 1794 Hz, 1744 Hz, 1694 Hz



Simulation Results for QPSK 1/3.
Figures 1 and 2 show the simulation results for BS demodulation performance for HST open space and tunnel scenarios, respectively.  
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Figure 1: Simulation results for HST open space scenario under uni-directional channel model for QPSK 1/3 
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Figure 2: Simulation results for HST tunnel scenario under uni-directional channel model for QPSK 1/3
As can be observed from the figures, for both open space scenario and tunnel scenario, the performance is similar with different maximum doppler values from 1694Hz to 1944Hz.
Observation: For both open space scenario and tunnel scenario, the performance for QPSK 1/3 is similar with different max doppler values from 1694Hz to 1944Hz. 
Based on the observation we propose RAN4 to consider the PUSCH demodulation requirements under HST with unidirectional model also. 
Conclusion
In this contribution considerations on the definition of Doppler shift for HST are presented. Based on our observations, we propose:
Proposal: RAN4 introduce the PUSCH demodulation requirements under HST with unidirectional model. For the HST open space and tunnel scenarios under uni-directional model, the maximum Doppler shift is set to 1944Hz.
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