Page 1



TSG-RAN Working Group 4 (Radio) meeting #46 
 R4-080130
Sorrento, Italy, 11 – 15 February, 2008


Source:
Ericsson

Title:
TS 36.104: TP for High Speed Train models
Agenda item:
6.1.3.4
Document for:
Approval

Background and discussion

Channel models for high velocities were discussed and agreed in previous RAN4 meetings [2,3,4]. In addition to high Doppler scenarios, a special case for even higher UE velocities such as for High Speed trains was added to the propagation conditions in TR 36.804 [1]. This scenario should also be included in the technical specification.

Proposal

It is proposed that the attached text proposal for a High speed train model is included in TS 36.104.
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B.3
High speed train condition
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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[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 
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 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. 
For scenario 1 and 3, 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. The resulting Doppler shift is shown in Figure B.3-1 and B.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.3-1.
Table B.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.3-1: Doppler shift trajectory for scenario 1
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Figure B.3-2: Doppler shift trajectory for scenario 3






















































_1233728065.unknown

_1233729016.unknown

_1253429032.unknown

_1255261789.doc
[image: image1.emf]-2000


-1000


0


1000


2000


0 10 20 30 40 50


Time (sec)


Doppler Shift (Hz)





_1255261777.doc
[image: image1.emf]-2000


-1000


0


1000


2000


0 5 10 15 20


Time (sec)


Doppler Shift (Hz)





_1236419882.unknown

_1233728723.unknown

_1233728827.unknown

_1233728702.unknown

_1233727202.unknown

_1233727635.unknown

_1233728010.unknown

_1233727292.unknown

_1233727116.unknown

_1233726828.unknown

