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1. Introduction

In this contribution, we propose the test parameters and test model to specify the eNB performance requirement on the high-speed train scenario.
2. Discussion
PUSCH is considered as the measurement channel to specify the eNB performance for the high-speed train. However, the need of the configurations of PUCCH and/or Sounding RS should be studied to achieve a sufficient performance in E-UTRA channel structure [1]. We carefully investigated and concluded that PUCCH is the most suitable channel for the frequency offset estimation, and should be included in the test model of the high-speed train, to the following reasons.
· The periodic transmission and reception will be guaranteed in any channel condition except DRX.
· The position of the Demodulation RS and the data structure is suitable for the frequency offset estimation.
· Reception quality will be guaranteed because the performance requirement of PUCCH will also be specified.
Since PUCCH is the existing channel in the ordinary operation, there is no reason to restrict their usage to specify the performance requirement.
Table 1 is an example of the test parameters including PUCCH for the high-speed train. PUCCH is assigned at both edge of the system bandwidth. The transmit interval of PUSCH is set to be 2 ms to avoid the simultaneous transmission with PUCCH.
Table 1: Test model for high-speed train.
	PUCCH
	SLOT format
	Format 2 (CQI)

	
	Interval
	10 ms

	
	Power offset
	T.B.D.

	PUSCH
	Number of RBs
	1 and/or 20 (5MHz)

	
	Modulation scheme / code rate
	QPSK, R=1/3

	
	Interval
	2 ms (Except the frame for PUCCH transmission)


3. Simulation
Figure 1 is one of our simulation results showing PUSCH throughput. Simulation parameters are shown in Table 2. We conformed to [2] for other simulation parameters not shown in Table 1 and 2. PUCCH is used for the frequency offset estimation, and frequency offset compensation are carried out in this simulation. Result shows that the sufficient throughput performance can be achieved even in the high-speed train (HST) Scenario 3. However, these results are preliminary and further investigation might be needed to evaluate the final results for setting the performance requirements.
Table 2: Simulation parameters

	Bandwidth
	5 MHz

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

	PUCCH SLOT format
	Format 2 (CQI 10bit)

	PUCCH Tx interval
	10 ms

	PUCCH SNR
	Satisfying 1% BLER

	PUSCH number of RBs
	1

	PUSCH Tx interval
	2 ms
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Fig 1: Simulation result for high-speed train using PUCCH.
4. Conclusions
We investigated the eNB performance requirement on the high-speed train scenario and concluded that PUCCH is the most suitable channel for the frequency offset estimation. Our proposal is to include PUCCH in the test model of the high-speed train. We also showed an example of the test parameters and demonstrated our simulation result using PUCCH for the frequency offset estimation.
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