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Abstract: In this paper, a new closed-form solution is presented for the parameters computation of the
multiple uncorrelated Rayleigh fading models. The new model employs random Doppler frequency wobble
for all individual sinusoids based on the method of exact Doppler spread (MEDS). And the second-order
statistics of the new model match the desired ones exactly better than the generalized method of exact
Doppler spread (GMEDS) even if the number of sinusoids is a single-digit integer, and compare to the
original MEDS the new model has random Doppler frequency, ensure the unification of uncorrelation and
ergodicity of fading channels; The proposed methods are useful for the design of simulation models for
diversity-combined Rayleigh fading channels, frequency-selective channels, and multiple-input
multiple-output (MIMO) channels. Moreover, the random wobble amplitude can be set according to project
needs, simulation pictures show that this new model is simple and effective.
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Figure 1. Method 2-phase and quadrature components of the
autocorrelation function graph
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Figure 2 Method 2 the total autocorrelation function graph
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Figure 3 Comparison of in-phase autocorrelation function graph
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Figure 4 Method 3 the autocorrelation function graph
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Figure 5 Simulation of Rayleigh wave
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Figure 6 Simulation of Rayleigh wave
Ee. FF{AERER
B IIBEHLE M BRI, A0
RPN s B SCERO17]H (R 53k GETIRG #6235 8
PVED AL CGEAD) HAH KRR T GMEDS, 1
TERRL R AR Bl GMEDS, 0 —F 150U T B
] DRSS (07 B2 AN AN R IR B M 274 B -

4 BE
ARSI (0 1 S A R 8 22 0 T R i



Proceedings of Annual Conference of China Institute of Communications

RO T, AR BEHRGTH R IEE EBR E
JET5 T3 BT S AR 1 22 5 gy FRE M PR 1 2
WY TR, IF FLB B (K BER LI B Bl n] ABERE 3
a7 EL AR YT ITT VA AT LR IR £ 22 5 4
HRABEHAZ R RN, A MO IEBA 32 2B
Wil , AEAR AR 51 5% 24 8 AT i AR G PR3 B ) 3 v
FIE, JFELAT ARSS (0 M F AR IE S LA TEANMIMO
(ERETINEE

References (3% 3 k)

(1]
(2]

JAKES.W.C, Microwave mobile communication [M] New York:

Wiley-Interscience, 1974
POP.M.F, BEAULIEU.N.C, Limitations of sum-of-sinusoids
fading channel simulators [J] IEEETrans. Commun, 2001, 149

417

[3]

(4]
[3]

(6]

(7]
(8]
(9]

o253 Scientific
#%% Research

(4): 699-708.

X IAO.C, ZHENG.Y.R, BEAUL IEU N C. Second order
statistical properties of the WSS Jakes’ fading channel simulator
[J]. IEEE Trans Commun, 2002, 50(6): 888—891.

DENT. P, BOTTOMLEY. G. E, CROFT. T, Jakes fading model
revisited[J]. Electron Letter, 1993, 29(13):1162—-1163.

LLY.B, GUAN.Y.L, Modified Jakes model for simulating
multiple uncorrelated fading waveforms[C]. New Orleans: [IEEE
1CC’00, 2000.

ZHENG.Y .R, XIAO.C, Improved models for generation of mul-

tiple uncorrelated Rayleigh fading waveforms[J]. IEE-E
Commun Letter, 2002, 6 (6): 256-258.

PATZOLD.M, LAU.E.F, Statistical properties of Jakes’ faing
channel simulator[C]. Ottawa: IEEE VTC’98, 1998.

M. Patzold, Mobile Fading Channels. Chichester: John Wiley&
Sons, 2002

M. Patzold, B. Olav. Hogstad, Two New Methods for the

Generation of Multiple Uncorrelated Rayleigh Fading
Waveforms [J] IEEE  Trans.Veh.Technol.,vol.9, 2006,
2782-2786.

978-1-935068-10-5 © 2010 SciRes.





