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1. Introduction

In RAN4#47, it was agreed to specify an optional performance requirement for high-speed train scenario.  This contribution discusses the proposed simulation parameters and provides initial simulation results for high-speed train scenario.
2. Simulation Configurations
The following simulation cases for high-speed train [1] have been agreed –

· Scenario 1: Open space
· Scenario 3: Tunnel for multi-antennas

These propagation channels are non-fading and experience only a Doppler shift due to train motion.  The Doppler shift is given by [1]
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The parameters are provided in Table 1 below.

Table 1.  Parameters for high speed train conditions [1].
	Parameter
	Value

	
	Scenario 1
	Scenario 3
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	1000 m
	300 m
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	50 m
	2 m
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	350 km/h
	300 km/h

	
[image: image5.wmf]d

f


	1750 Hz
	1500 Hz


From the table, it is seen that in the scenarios of interest experience large and also rapid changes in the frequency offset.  According to [4], performance requirement for PUSCH should be defined.  However, it is not clear whether additional signals such as PUCCH or SRS should be included in the test.  This is because frequency offset estimation performance is generally dependent on the available reference signal spacing.  Therefore, PUSCH performance requirement may be different. 
3. Preliminary Simulation Results
In this section, preliminary simulation results are provided with and without frequency offset compensation.  The following case was simulated –
Table 2.  PUSCH simulation case.
	Simulation Case
	Set Up

	1
	PUSCH (1ms periodicity), 
frequency offset estimation based on cyclic prefix


The system bandwidth is 5 MHz with two receive antennas for Scenario 1 and one receive antenna for Scenario 3 [2].  Only one resource block using QPSK R=1/3 (FRC A.3-1) is simulated in order to perform preliminary investigation of high-speed train test set-up.  Frequency offset estimation and compensation is performed using the cyclic prefix method presented in [5][6].
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Figure 1.  Performance results for high-speed train scenarios.
From the results shown in Figure 1, it is seen that performance degradation due to Doppler shift is less than 1dB with appropriate frequency offset compensation.  In addition, it is shown that frequency offset estimation based only on the PUSCH is sufficient.
4. High-Speed Train Simulation Parameters
Based on the results shown here and the agreements from RAN4#47, the following parameters are proposed for the high-speed simulation scenarios.
	Simulation Parameter
	Setting

	Channel
	PUSCH (FRC A.3-1)

	Bandwidth
	1.4, 3, 5, 10, 15, 20

	Propagation Channel
	Scenario 1: Open space
Scenario 3: Tunnel for multi-antennas

	Cyclic Prefix
	Normal

	Fraction of Maximum Throughput
	30%, 70%

	Number of Tx antennas
	1

	Number of Rx antennas
	2 for Scenario 1, 1 for Scenario 3

	Antenna Correlation
	Low

	Maximum number of HARQ transmissions
	4

	Intra-TTI Hopping
	Off
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