TSG-RAN Working Group 4 (Radio) meeting #45 
 R4-071959
Jeju, Korea, 5-9 November 2007


Source:
Ericsson
Title:
TR 36.804: TP for High speed train model (BS)
Agenda item:

6.2.3.4




Document for:
Approval
Background and discussion

At the RAN4-43bis and RAN4-44bis meetings the channel models for high velocities were discussed [3,4]. It was noted that in addition to the high Doppler scenario agreed in [1], a special case for even higher UE velocities, such as for High Speed trains, needs to be addressed.

We propose that as the scenario for the highest Doppler speeds, the high speed train models specified for UTRA [5] is used also for E-UTRA, with the difference that the Doppler speeds are set based on the Band VII maximum frequency of 2690 MHz. As for UTRA, one scenario is proposed for the UE and three scenarios for the BS.
Proposal

It is proposed that the attached text proposal for a High speed train model is included in TR 36.804 [1].
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 Text Proposal for TR 36.804:
Annex B:
Propagation conditions

<Text will be added.>

B.2.3
High speed train scenario

High speed train conditions are as follows.

Scenario 1: Open space
Scenario 2: Tunnel with leaky cable
Scenario 3: Tunnel for multi-antennas
The high speed train conditions for the test of the baseband performance are two non fading propagation channels (scenario 1 and 3) and one fading propagation channel (scenario 2) with one tap. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.

For scenario 1 and 3, Doppler shift is given by
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where 
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 is the initial distance of the train from BS, and 
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 is BS-Railway track distance, both in meters; 
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 is time in seconds. 
In a practical scenario the Doppler shift experienced by the eNodeB will double since the UE will first experience a frequency offset equal to the Doppler frequency. It will then synchronise its oscillator to the carrier frequency plus the doppler offset. The signal will then be shifted another doppler frequency going back from the UE.
For scenario 1 and 3, Doppler shift and cosine angle is given by equation B.2.3.1 and B.2.3.2 where the required input parameters are listed in table B.2.3-1 assuming a carrier frequency fC = 2690 MHz. The resulting Doppler shift is shown in Figure B.2.3-1 and B.2.3-2.
For scenario 2, Rician fading is considered where Rician factor, K is defined as the ratio between the dominant signal power and the variant of the other weaker signals. Parameters are according to Table B.2.3-1.
Table B.2.3-1: Parameters for high speed train conditions

	 Parameter
	Value

	
	Scenario 1
	Scenario 2
	Scenario 3
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	1000 m
	Infinity
	300 m
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	50 m
	-
	2 m

	K
	-
	10 dB
	-
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	350 km/h
	300 km/h
	300 km/h
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	1750 Hz
	1500 Hz
	1500 Hz
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Figure B.2.3-1: Doppler shift trajectory for scenario 1
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Figure B.2.3-2: Doppler shift trajectory for scenario 3
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