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Annex C (normative):
Propagation conditions

C.1
Simple wideband propagation model

Radio propagation in the mobile radio environment is described by highly dispersive multipath caused by reflection and scattering. The paths between base station and MS may be considered to consist of large reflectors and/or scatterers some distance to the MS, giving rise to a number of waves that arrive in the vicinity of the MS with random amplitudes and delays.

Close to the MS these paths are further randomized by local reflections or diffractions. Since the MS will be moving, the angle of arrival must also be taken into account, since it affects the doppler shift associated with a wave arriving from a particular direction. Echos of identical delays arise from reflectors located on an ellipse.

The multipath phenomenon may be described in the following way in terms of the time delays and the doppler shifts associated with each delay:





where the terms on the right‑hand side represent the delayed signals, their amplitudes and doppler spectra.

It has been shown that the criterion for wide sense stationarity is satisfied for distances of about 10 metres. Based on the wide sense stationary uncorrelated scattering (WSSUS) model, the average delay profiles and the doppler spectra are necessary to simulate the radio channel.

In order to allow practical simulation, the different propagation models will be presented here in the following terms:

1)
a discrete number of taps, each determined by their time delay and their average power;

2)
the Rayleigh distributed amplitude of each tap, varying according to a doppler spectrum S(f).

C.2
Doppler spectrum types

In this clause, we define the two types of doppler spectra which will be used for the modelling of the channel. Throughout this clause the following abbreviations will be used:

‑
fd = v/(, represents the maximum doppler shift, with v (in ms‑1) representing the vehicle speed, and ( (in m) the wavelength.

The following types are defined:

a)
CLASS is the classical doppler spectrum and will be used in all but one case;

(CLASS)
S(f) = 1/(2(fd(1‑(f/fd)2 )0.5 )
for f ( ]‑fd, fd[;

b)
RICE is the sum of a classical doppler spectrum and one direct path, such that the total multipath contribution is equal to that of the direct path. This power spectrum is used for the shortest path of the RA model;

(RICE)
S(f) = A0/(2(fd(1‑(f/fd )2 )0,5 ) + A1((f ‑ 0,7 fd )
for f ( ]‑fd, fd[.

A0 = 0,17 and A1 = 0,83 for the six tap RA model, A0 = 0,13 and A1 = 0,87 for the four tap RA model.
C.3
Propagation models

In this clause the propagation models that are mentioned in the main body of 3GPP TS 45.005 are defined. As a general principle those models are referred to as NAMEx, where NAME is the name of the particular model, which is defined thereunder, and x is the vehicle speed (in km/h) which impacts on the definition of fd (see clause C.2) and hence on the doppler spectra.

Those models are usually defined by 12 tap settings; however, according to the simulators available it may not be possible to simulate the complete model. Therefore a reduced configuration of 6 taps is also defined in those cases. This reduced configuration may be used in particular for the multipath simulation on an interfering signal. Whenever possible the full configuration should be used. For each model two equivalent alternative tap settings, indicated respectively by (1) and (2) in the appropriate columns, are given.

C.3.1
Typical case for rural area (RAx): (6 tap setting)

	Tap

number
	Relative

time (µs)
	Average relative

power (dB)
	doppler

spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	0,0
	0,0
	RICE

	2
	0,1
	0,2
	‑4,0
	‑2,0
	CLASS

	3
	0,2
	0,4
	‑8,0
	‑10,0
	CLASS

	4
	0,3
	0,6
	‑12,0
	‑20,0
	CLASS

	5
	0,4
	‑
	‑16,0
	‑
	CLASS

	6
	0,5
	‑
	‑20,0
	‑
	CLASS


C.3.2
Typical case for hilly terrain (HTx): (12 tap setting)

	Tap

number
	Relative

time (µs)
	Average relative

power (dB)
	doppler

spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑10,0
	‑10,0
	CLASS

	2
	0,1
	0,2
	‑8,0
	‑8,0
	CLASS

	3
	0,3
	0,4
	‑6,0
	‑6,0
	CLASS

	4
	0,5
	0,6
	‑4,0
	‑4,0
	CLASS

	5
	0,7
	0,8
	0,0
	0,0
	CLASS

	6
	1,0
	2,0
	0,0
	0,0
	CLASS

	7
	1,3
	2,4
	‑4,0
	‑4,0
	CLASS

	8
	15,0
	15,0
	‑8,0
	‑8,0
	CLASS

	9
	15,2
	15,2
	‑9,0
	‑9,0
	CLASS

	10
	15,7
	15,8
	‑10,0
	‑10,0
	CLASS

	11
	17,2
	17,2
	‑12,0
	‑12,0
	CLASS

	12
	20,0
	20,0
	‑14,0
	‑14,0
	CLASS


The reduced setting (6 taps) is defined thereunder.

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	0,0
	0,0
	CLASS

	2
	0,1
	0,2
	‑1,5
	‑2,0
	CLASS

	3
	0,3
	0,4
	‑4,5
	‑4,0
	CLASS

	4
	0,5
	0,6
	‑7,5
	‑7,0
	CLASS

	5
	15,0
	15,0
	‑8,0
	‑6,0
	CLASS

	6
	17,2
	17,2
	‑17,7
	‑12,0
	CLASS


C.3.3
Typical case for urban area (TUx): (12 tap setting)

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑4,0
	‑4,0
	CLASS

	2
	0,1
	0,2
	‑3,0
	‑3,0
	CLASS

	3
	0,3
	0,4
	0,0
	0,0
	CLASS

	4
	0,5
	0,6
	‑2,6
	‑2,0
	CLASS

	5
	0,8
	0,8
	‑3,0
	‑3,0
	CLASS

	6
	1,1
	1,2
	‑5,0
	‑5,0
	CLASS

	7
	1,3
	1,4
	‑7,0
	‑7,0
	CLASS

	8
	1,7
	1,8
	‑5,0
	‑5,0
	CLASS

	9
	2,3
	2,4
	‑6,5
	‑6,0
	CLASS

	10
	3,1
	3,0
	‑8,6
	‑9,0
	CLASS

	11
	3,2
	3,2
	‑11,0
	‑11,0
	CLASS

	12
	5,0
	5,0
	‑10,0
	‑10,0
	CLASS


The reduced TUx setting (6 taps) is defined thereunder.

	Tap number
	Relative time (µs)


	Average relative power (dB)


	doppler spectrum

	
	(1)
	(2)
	(1)
	(2)
	

	1
	0,0
	0,0
	‑3,0
	‑3,0
	CLASS

	2
	0,2
	0,2
	0,0
	0,0
	CLASS

	3
	0,5
	0,6
	‑2,0
	‑2,0
	CLASS

	4
	1,6
	1,6
	‑6,0
	‑6,0
	CLASS

	5
	2,3
	2,4
	‑8,0
	‑8,0
	CLASS

	6
	5,0
	5,0
	‑10,0
	‑10,0
	CLASS


C.3.4
Profile for equalization test (EQx): (6 tap setting)

	Tap number
	Relative time (µs)
	Average relative power (dB)
	doppler spectrum

	1
	0,0
	0,0
	CLASS

	2
	3,2
	0,0
	CLASS

	3
	6,4
	0,0
	CLASS

	4
	9,6
	0,0
	CLASS

	5
	12,8
	0,0
	CLASS

	6
	16,0
	0,0
	CLASS


C.3.5
Typical case for very small cells (TIx): (2 tap setting)

	Tap number
	Relative time (µs)
	Average relative power (dB)
	Doppler spectrum

	1
	0.0
	0.0
	CLASS

	2
	0.4
	0.0
	CLASS
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