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Chapter 1. Kablosuz Kanal
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Figure 1.2 Large-scale fading vs. small-scale fading
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Chapter 1. Kablosuz Kanal
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Figure 1.3 Link budget for the fading channel(1994 IEEE. Reproduced from Greenwood, D. and Hanzo, L.,
“Characterization of mobile radio channels,” in Mobile Radio Communications, R. Steele(ed.), pp. 91-185,1994,
with permission from Institute of Electrical and Electronics Engineers (IEEE).)
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1.1.1 Genel Yol Kaybi Modeli | .4

urjo@u’) . §&J4|'r ((‘1

Environment Path Loss Exponent ()
Free Space V 2
Urban area cellular radio 2.7t03.5
Shadowed urban cellular radio 3to5
In building Line-Of-Sight 1.6t01.8
Obstructed in building 4t06
Obstructed in factories 2103

Table 1.1 Path loss exponent [2].
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Figure 1.5 Log-distance pathloss model
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Figure 1.6 Log-normal shadowing path loss model
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1.1.2 Okumura/Hata Modeli
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1.1.3 IEEE 802.16d
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Table 1.2 Types of IEEE 802.16d path loss models.
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1.1.3 IEEE 802.16d

Parameter Type A Type B Type C
a 4.6 4 3.6
b 0.0075 0.0065 0.005
c 12.6 17.1 20

Table 1.3 Parameters for IEEE 802.16d type A, B, and C models.
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1.1.3 IEEE 802.16d
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Figure 1.8 IEEE 802.16d path loss model
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Figure 1.9 Modified IEEE 802.16d path loss model
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1.2 Kiigiik Capli Soniimlenme
1.2.1 Zaman ve Frekans Yayilimli Sonumlenme
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Table 1.4 Power delay profile: example (ITU-R Pedestrian A Model).
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1.2.1 Time-Dispersive vs. Frequency- P ot os

l'\cLoor"N loonsn — BC Jo™ ZOOLH%

Dispersive Fading .,

P\ o)

~ 000 ASADP  ImHs 22)H, 2"“’4/1-Z

. L
OFD W,
B, ~—
. ©~o, Tutarllik Bandi Cobirerco bundd: ML R i
1 l;‘:\‘l‘ g/ﬁ?s\’(‘@'
- QlO(h
. 500, 09|I|nt|I| tutarlihk bandi (1.25) lsm{l Aqﬁ
«2 b Svnvml{/\% I(l/\ e
B ~ 1
. ©*5,.  O.5ilintili tutarliik bandi ~ (1.26)
Qq.\L ]cmslo\ —f—«;lg
H I I T >T %l" tju)L%
= Hizli sdnimlenme -
B ] BD (127) ]0 ngou‘ I/QJV—SQ
Q_:C t))ulg—fa)l_ SIS

* Yavas sonumlenmeg, << T,
B, >> B, (1.28)

MIMO-OFDM Wireless Communications with MATLAB®
Page = 23 Yong Soo Cho, Jaekwon Kim, Won Young Yang, and Chung G. Kang
© 2010 John Wiley & Sons (Asia) Pte Ltd



























1.2 Kucuk Capli Sonumlenme
1.2.1 Zaman ve Frekans Yayillimli Sonumlenme
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Figure 1.10 Characteristics of fading due to time dispersion over multi-path channel
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1.2.3 Statistical Characterization and
Generation of Fading
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Figure 1.11 Planewave arriving at receiver moves in the direction of x with a velocity of v
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1.2.3 Soniimlii Kanalin istatistiksel
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1.2.3 S6niimlii Kanalin Istatistiksel

Karakterizasyonu ve Uretimi
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1.2.3 Statistical Characterization and

Generation of Fading Channel
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1.2.3 Soniimlii Kanalin Istatistiksel

Karakterizasyonu ve Ureti )
habg ;= Un (hh@\ - 1CJ03
Q b=V cos &

:7h.h| (r):—pf cos(2x f,rcosd) p(6)G(0)dg N i
= \ (145)
:—pij cos(27 f,rcosf)dd =—=J, (27 f, T& o
2 27— AR\ ) funckion of m@ﬁ;
Q1 o, =¢
S N S - o 1.46
Iy ()= | sin(2zf,7cos0)do=0 Fhw gL 3
0,4\

Vi (0)=71y (7)COS27 f 7 - Vi sin2r f.r

A@%\

Q
:7”0(2” f,r)cos2zf
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1.2.3 Sonuimlii Kanalin Istatistiksel
Karakterizasyonu ve Uretimi

» Klasik Doppler skeptrumu ' Qﬁ Z C
f|<f,
S (=5, (N=F [, 0] Zﬂfn\n J]/ (/) (1.48)
k QJ’ otherwise
IO/JQI\/
ey %,
Yin (T)=§E[h (Oh(t+7)] %Qy (1.49)
= Vi, (7)+ j?’hth( )
Shh(f):Shlhl(f)+jShth(f) (1.50)
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1.2.3 Soniimlii Kanalin Istatistiksel
Karakterlzas\ onu ve Ureti

Re[a]:ﬂ
: ﬁ
Tn(0) = 1 (-2) (1.53)
(0
/ ; : - f|<t,
1 drf f_p Y
S35 - T w50
: \ 0 otherwise
/
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1.2.3 Sonuimlii Kanalin Istatistiksel
Karakterizasyonu ve Uretimi

S (f)\df\:%{@(@) p(6)+G(-6) p(-0){|d6) (1.55)
df| = , |-sinéd| = £2~(f - . |dd (1.56)
0t 1G(9)p(0)+G(-6) p(-0)} (1.57)

Ty
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1.2.3 Séniimlii Kanahn istatistiksel ' - ;

Karakterizasyonu ve Uretimi ‘=, .~
» Rice sOnumlenmesi (3‘;9‘\“3‘ Ling of gl‘a\“jﬁ Wﬁ%e«u’)
S Carties i
L - K 8 Tomy, Foglelsh - (158
p(0)=——p(0)+—0(0-6,) e, g Yres (1.58)
T o= Wy oW (o,0)  ivd.
)
y &gj c. W~ (o, 5’> G‘““Sl’rz,
=3 P «~ _ (159
20° ' Y X = \’\/\*L\V\L )
Ri(c/z,
_ 1 QP K Qp v 1.60
T (r)-K—HTJO(Z;zfmr)+K—+17cos(2nfmrc030) re | W +3(W )
— — - —— > ‘

(}\'r\{\)(_( ’c—)—a\:ﬂ/b Mgw %

Lonaf Clodle melli } Single shot
N G\/(M ZLoman Se— s elde
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1.2.3 Statistical Characterization and
Generation of Fading Channel

y (r)=L&sin(2zfrcosé’) (1.61)
T K41 2 . '

1 K
Shh(f):mshh(f)-l_msl?h(f)

(1 Q 1 K O

“§(f-f,c0s6,) |f|<f, (1.62)

+

0 otherwise

Il
N
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