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1 Introduction

[bookmark: _GoBack]The study item “Study on performance enhancements for high speed scenario in LTE” was approved at RAN plenary meeting #66 [1]. One objective of this SI is to identify new conditions that affect the system performance, including degradation of UE demodulation performance, for the new high speed train (HST) scenarios [2]. A common high speed train scenario is SFN deployment with RRHs along high speed train railways [2, 3], and a specified channel model for HST was agreed as in [3]. 

In this contribution, we provide the evaluation of UE demodulation performance under HST SFN channel assumptions as in [3], compared with that under the Extended Vehicular A (EVA) channel model.

2 [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Simulation assumptions and results

In this contribution, the HST channel is modelled as an SFN with bi-directional RRHs reception, which is detailed in [3]. The simulation parameters for Transmission Mode 1 (TM 1) are summarized in Table I.
	Parameter
	Value
	Unit

	Bandwidth
	10
	MHz

	Duplex mode
	FDD
	

	MCS
	19
	

	Antenna configuration
	1×2
	

	Transmission mode
	1
	

	Reference receiver
	MMSE
	

	Ds (RRH to RRH distance)
	2000
	m

	Dmin (RRH to railway distance)
	50
	m

	v (train speed)
	350
	km/h

	fd (max.Doppler shift)
	872
	Hz



Table I. Simulation parameters for the HST channel model (TM 1)

Figure 1 plots the simulation results for legacy UE’s normalized throughput in the HST-SFN channel relative to the throughput in the EVA channel with 5Hz maximum Doppler shift.
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Fig. 1 Simulation results for legacy UE’s normalized throughput in the HST-SFN channel relative to the throughput in the EVA channel with 5Hz maximum Doppler shift (TM 1).

Table II lists the simulation parameters for a TM3 transmission.
	Parameter
	Value
	Unit

	Bandwidth
	10
	MHz

	Duplex mode
	FDD
	

	MCS
	19
	

	Antenna configuration
	2×2
	

	Transmission mode
	3
	

	Reference receiver
	MMSE
	

	Ds (RRH to RRH distance)
	2000
	m

	Dmin (RRH to railway distance)
	50
	m

	v (train speed)
	350
	km/h

	fd (max.Doppler shift)
	872
	Hz



Table II. Simulation parameters for the HST channel model (TM 3)

Figure 2 plots the simulation results for legacy UE’s normalized throughput in the HST-SFN channel relative to the throughput in the EVA channel with 70Hz maximum Doppler shift.
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Fig. 2 Simulation results for legacy UE’s normalized throughput in the HST-SFN channel relative to the throughput in the EVA channel with 70Hz maximum Doppler shift (TM 3).
Observation: Figs. 1 and 2 show that the UE’s demodulation performance in the HST-SFN channel degrades significantly, which can be up to 1/3 throughput degradation, compared to that in the EVA channels.

Proposal: Enhancement algorithms at BS and/or UE side are necessary to maintain satisfactory demodulation performance for the HST scenario.    

3 Conclusion 

In this contribution, we provide the evaluation of UE demodulation performance under HST SFN channel assumptions as in [3], compared with that under the Extended Vehicular A (EVA) channel model.

Observation: Simulation results show that the UE’s demodulation performance in the HST-SFN channel degrades significantly, which can be up to 1/3 throughput degradation, compared to that in the EVA channels.

Proposal: Enhancement algorithms at BS and/or UE side are necessary to retain satisfactory demodulation performance for the HST scenario.    
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