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1.
Introduction

The aim of this contribution is to provide revised simulation assumptions of eNB performance requirement for high speed train from R4-081222. In this contribution, it is proposed to change the sub-frame in which PUSCH is transmitted considering HARQ RTT.
2.
Proposed Simulation Assumptions

2.1   Test scenario
Two scenarios below are proposed for E-UTRA high speed train scenarios. They were derived from Annex B.3 in TS 36.104, but it is assumed that the radio frequency is 2 GHz. 
Scenario 1: Open space

Scenario 3: Tunnel for multi-antennas
The high speed train conditions for the test of the baseband performance are non fading propagation channels. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.

Doppler shift is given by
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where 
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[image: image3.wmf]d

f

 is the maximum Doppler frequency. The cosine of angle 
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where 
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 is the initial distance of the train from BS, and 
[image: image8.wmf]min

D

 is BS-Railway track distance, both in meters; 
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 is the velocity of the train in m/s, 
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 is time in seconds. 
Doppler shift and cosine angle is given by equation B.3.1 and B.3.2 where the required input parameters are listed in table B.3-1. 
Table B.3-1: Parameters for high speed train conditions

	 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
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	1340 Hz
	1150 Hz


2.2  Performance measurement
The performance for a given SNR is measured as a percentage of nominal throughputs, where the throughput is determined by the measurement channels. Throughput is calculated on payload bits only, i.e. the CRC is not included.

The performance requirements are expressed as a required signal level to achieve a specified throughput level, i.e. 70% of maximum throughput.
2.3  Test cases
The proposed parameters are summarized in Table 1 for scenario 1 and 3.
Receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink sub-frames per second, in which PUSCH is transmitted.
The configuration of PUCCH (format 2) is optional.
The number of Rx antennas is “2” for scenario 1 and “1” for scenario 3.
The HARQ process should allow a maximum of 4 transmissions, i.e. after the initial transmission there is a maximum of three retransmissions. For the ideal simulations we assume that the feedback mechanism is error free. To combine retransmissions incremental redundancy is used.
Table 1 Proposed parameters for Scenario 1 and 3
	
	Channel BW [MHz]

	
	1.4
	3
	5
	10
	15
	20

	Reference channel
	A3-2
	A3-3
	A3-4
	A3-5
	A3-6
	A3-7

	Sub-frame in which PUSCH is transmitted in four consecutive radio frames (See Figure 1)
	#0, #8, #16, #24, #32
	#0, #8, #16, #24, #32
	#0, #8, #16, #24, #32
	#0, #8, #16, #24, #32
	#0, #8, #16, #24, #32
	#0, #8, #16, #24, #32

	Sub-frame in which PUCCH (format 2) is transmitted in four consecutive radio frames (See Figure 1) (*1, *2)
	#5, #15, #25, #35
	#5, #15, #25, #35
	#5, #15, #25, #35
	#5, #15, #25, #35
	#5, #15, #25, #35
	#5, #15, #25, #35


  (*1) The configuration of PUCCH (format 2) is optional. 
(*2) The SNR value per antenna should be set to [-4.5 dB and -1.5 dB]
 for Scenario 1 and 3, respectively.
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Figure 1 Sub-frames in which PUSCH is transmitted
3. Conclusions

This contribution provides revised simulation assumptions of eNB performance requirement for high speed train.
� The Es/N0SNR value for PUCCH format 2 is approximately -6.5 dB according to R4-081263, 1311, 1319, 1368, 1442, and 1446. We added 2dB margin to this value. 
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