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1. Introduction

High speed train issues have been extensively discussed and a way forward was agreed at the last RAN4 meeting (#42 in St. Louis) [1]. This contribution provides our simulation results to progress the work in this area.
2. Deployment scenarios

Three deployment scenarios below are well defined in [2] and [3] as summarized in Table 1. In this contribution, part of scenario 1 and scenario 3 are discussed.
· Scenario 1: Open area or outdoor scenario
· Scenario 2: Tunnel scenario (Leaky cable)
· Scenario 3: Tunnel scenario (Antenna)
Table 1: Parameters for high speed train deployment scenario
	Parameter
	Value

	
	Scenario 1
	Scenario 2
	Scenario 3

	Inter site distance
	1000 m
	Infinity
	300 m

	BS-track distance
	50 m
	-
	2 m

	Rician fading factor K
	-
	10 dB
	-

	UE speed
	350 km/h
	300 km/h
	300 km/h

	Maximum Doppler frequency
	1340 Hz
	1150 Hz
	1150 Hz


3. Simulation Results
3.1. Demodulation of DCH in high speed train
Demodulation performances of DCH in the high speed train conditions are estimated. The reference condition is a static condition case defined in section 8.2.1 of [4]. The results are summarized in Table 2.
Table 2: Demodulation of DCH in high speed train
	Scenario
	UE Speed

[km/hr]
	Distance:

BS-Track

[meters]
	Measurement channel

[kbps]
	BLER [%]
	Without Rx Diversity
	With Rx Diversity

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

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

[dB]

	1
	350
	50
	12.2
	1
	-
	-
	5.6
	0.5

	3
	300
	2
	12.2
	1
	8.3
	0.0
	-
	-


3.2. Demodulation of RACH in high speed train
3.2.1. RACH preamble detection

RACH preamble detection performances in the high speed train conditions are estimated. The reference condition is static condition case defined in section 8.7.1 of [4]. The results are summarized in Table 3.

Table 3: RACH preamble detection in high speed train
	Scenario
	UE Speed

[km/hr]
	Distance:

BS-Track

[meters]
	probability of detection, Pd
	Without Rx Diversity
	With Rx Diversity

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

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

[dB]

	1
	350
	50
	Pd ( 0.99
	-
	-
	-18.5
	2.0

	
	
	
	Pd ( 0.999
	-
	-
	-18.3
	1.8

	3
	300
	2
	Pd ( 0.99
	-16.7
	0.9
	-
	-

	
	
	
	Pd ( 0.999
	-16.3
	0.5
	-
	-


3.2.2. Demodulation of RACH message part

Demodulation of RACH message part performances in the high speed train conditions are estimated. The reference condition is static condition case defined in section 8.7.2 of [4]. The results are summarized in Table 4.

Table 4: Demodulation of RACH message part
	Scenario
	UE Speed

[km/hr]
	Distance:

BS-Track

[meters]
	Transport Block size TB and TTI in frames
	BLER [%]
	Without Rx Diversity
	With Rx Diversity

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

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

[dB]

	1
	350
	50
	168 bits, TTI = 20 ms
	10
	-
	-
	5.1
	1.0

	
	
	
	
	1
	-
	-
	6.5
	1.5

	
	
	
	360 bits, TTI = 20 ms
	10
	-
	-
	5.4
	1.5

	
	
	
	
	1
	-
	-
	6.3
	1.5

	3
	300
	2
	168 bits, TTI = 20 ms
	10
	8.2
	1.0
	-
	-

	
	
	
	
	1
	9.6
	1.5
	-
	-

	
	
	
	360 bits, TTI = 20 ms
	10
	8.4
	1.5
	-
	-

	
	
	
	
	1
	9.3
	1.5
	-
	-


4. Conclusion

Simulation results for Demodulation of DCH, RACH preamble detection and Demodulation of RACH message part in high speed train environment are presented. It is suggested that these results be used as a basis to set the corresponding requirements for high speed train conditions.
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