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1 Introduction

The work item (WI) “Performance enhancements for high speed scenario” was approved at RAN plenary meeting #70 [1]. One objective of this WI is to identify downlink demodulation requirements under the identified high speed scenarios. A non-fading “2-path” high speed train (HST) SFN channel model was provided and agreed in high speed scenario study item (SI) phase for the bidirectional SFN with RRH deployment [2]. However, in RAN4#78 Meeting, the agreement on scenario assumptions was made that simulation assumptions agreed in SI are treated as baseline, and other assumptions are not precluded [3]. Moreover, various multi-path (more than two paths) HST SFN channels were proposed in RAN4#78bis Meeting [3]-[5], among which a “4-path” HST SFN channel model was chosen as the baseline multi-path HST SFN channel model in the high speed WI [4]. 

In RAN4#80 Meeting, a reference receiver was agreed [6]. Companies are encouraged to provide simulation results of the reference receive based on the baseline “4-path” HST SFN channel assumptions. In this contribution, we first provide simulation results to show the throughput performance under the baseline “4-path” channel assumption, and then share our view on the reference receiver.
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Fig. 1 Diagram of “4-path” HST SFN with bidirectional RRHs

Fig.1 shows an example of a “4-path” HST SFN channel model proposed in [4]. Under this assumption, a high speed train can receive four copies of SFN signals from four consecutive RRHs. Table 1  and Table 2 list the simulation parameters as specified in the Way Forward [7], and the maximum Doppler shift fd is assumed to be +/-875Hz.
Table 1: Simulation assumptions for UE demodulation performance requirements under SFN scenario (FDD)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS
	
	MCS#17

	scenario
	
	Ds=1000, Dmin=50

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· normalized 4-tap channel model agreed in WF(R4-163419);
· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) 
· Static channel matrix as defined in B.1 in 36.101; 

	Velocity
	
	350km/h

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receivers
	
	UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on.

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical



Table 2: Simulation assumptions for UE demodulation performance requirements under SFN scenario (TDD)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	MCS
	
	MCS#17

	scenario
	
	Ds=1000, Dmin=50

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· normalized 4-tap channel model agreed in WF(R4-163419);
· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) 
· Static channel matrix as defined in B.1 in 36.101; 

	Velocity
	
	350km/h

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receivers
	
	UE assuming U-shape Doppler spectrum and always covering all paths in Doppler spectrum with AFC on.

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical

	TDD UL/DL Configuration
	
	0

	TDD Special Subframe
	
	1




3 Simulation assumptions and results

Fig.1 and Fig.2 illustrate the normalized throughput, relative to the maximum configured throughput for FDD and TDD modes, respectively.
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Fig.2 Normalized throughput for FDD
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Fig.3 Normalized throughput for TDD

Table 1 summarizes the simulation results for ideal and impairment cases.

Table 1 Ideal and impairment results for FDD and TDD
	Duplex mode
	Ideal case (dB)
	Impairment case (dB)

	FDD
	12.75
	14.75

	TDD
	12.30
	14.30



4 Conclusion 

In this contribution, we provide the simulation results to show the reference receiver’s throughput performance under the baseline “4-path” channel model and agreed simulation parameters.
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