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1 Introduction

Contributions related to high speed train issues have been presented by several companies in earlier RAN4 meetings. The uplink DCH demodulation performance under open area high speed train environment was presented in the last meeting [2]. Those results indicated insignificant performance loss under high speed train scenario. In this contribution we provide RACH demodulation performance in similar scenario. 

2 Simulation Assumptions
Table 1 provides the simulation parameters used to evaluate the detection performance of both RACH pre-amble and demodulation of RACH message part. The RACH related parameters are according to the currently specified performance requirements in section 8.7 in TS 25.104 [3].
Table 1: Simulation parameters

	Parameter
	Value

	Frequency band
	 2 GHz

	UE speed
	350 km/hr

	Inter site distance (ISD)
	1000 m

	Distance between rail track and BS
	50 m

	Channel model
	AWGN

	Max Doppler shift at BS
	1340 Hz

	AFC
	ON

	Pre-amble detection probabilities
	0.99 and 0.999

	RACH TB sizes
	168 bits and 360 bits

	RACH TTI length
	20 ms

	RACH BLER targets
	1%, 10%

	RACH reference measurement channel
	Annex A.7 in TS 25.104


3 Simulation Results
This section provides demodulation performance results for both RACH preamble and RACH message part without any implementation margin. The results are compared with a reference case, which comprises of purely static case: 0 km/hr UE speed. 

3.1 RACH Preamble Detection
Table 2 provides the required Ec/N0 to achieve the preamble detection probabilities (Pd) of 0.99 and 0.999. As in TS 25.104 [3], the preamble false alarm probability is maintained at 0.001. 

The results show that the received Ec/N0 performance loss (with respect to 0 km/hr), which is in order of 0.5 dB, is quite trivial.
Table 2: Received Ec/N0 performance of RACH preamble
	Receiver Scenario
	  Pd ( 0.99
	Pd ( 0.999

	
	Ec/N0 [dB]
	Loss w.r.t 0 km/hr
	Ec/N0 [dB]
	Loss w.r.t 0 km/hr

	 BS with Rx Diversity
	-22.2
	0.5
	-21.4
	0.5

	BS without Rx Diversity
	-20.5
	TBD
	-19.5
	TBD


3.2 RACH Message Demodulation

Table 3 provides the required Eb/N0 for the target BLER target levels of 10% and 1% for two different transport block sizes. The results for both with and without receiver diversity scenarios indicate insignificant performance degradation (less than 0.5 dB for most cases) with respect to 0 km/hr scenario. 
Table 3: Received Eb/N0 performance of RACH message part

	Receiver Scenario
	168 bits, TTI = 20 ms
	360 bits, TTI = 20 ms

	
	BLER < 10-1
	BLER < 10-2
	BLER < 10-1
	BLER < 10-2

	
	Eb/N0 [dB]
	Loss w.r.t. 

0 km/hr
	Eb/N0 [dB]
	Loss w.r.t. 

0 km/hr
	Eb/N0 [dB]
	Loss w.r.t. 
0 km/hr
	Eb/N0 [dB]
	Loss w.r.t. 
0 km/hr

	BS with Rx Diversity
	2.5
	0.1
	3.6
	0.2
	2.0
	0.1
	2.7
	0.2

	BS without Rx Diversity
	5.8
	0.3
	6.9
	0.5
	5.1
	0.4
	6.1
	0.6


4 Summary

Simulation results depicting RACH demodulation performance (preamble and message part) under open area high speed train environment are provided in this contribution. Our finding depicts that the performance loss compared to the reference case (static: 0 km/hr), is negligibly small. 
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