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Kernel system functions
Time-variant
linear channel

Input signal 5 Output signal
Xt) = Kt —— = YO
o[l e

Kot £) K, (f.0)

X( = T k(1 F)— = V()
wozm 00
y(t) =:x(t')K1(t,t')dt' Y (f) =jX(f')K2(f, f)df

y(t) = [ X(F)K,(t, f)df Y(f) = xOK,(f,t)dt
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g N NE = /e (baseband signal)
wiEERES (E2)
(band-path signal)
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x(1) A1) x(1) 1® (1)

[y“\’ (t) = [ x(t—)h®(t,7)d7 } Ey(B) (t) = [ x(t-2)h“>® (¢, 7)d <
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exp(j27zv,t)
A .
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AP (1, 7) = a(t) exp( 27 £,1)8 {r — Az (1)}

KN (1, 1) = a(r)expl j27 f,{t = AT(0)}15 {7 — A7 (1)}
= exp{— 27 f,Ar(D)}H* P (1,7)
=h*P (- Ar,7)
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hA=B(t, 7) = ZL: a. (t)exp(j2r ft)o(r—1,)

h®>A(t,7) = ZL:ai ()exp{)27z f,(t—7,)}5(r—7;) = h*=®(t—7,7)



HREENFELICEKIITAEHEE?

h®>2(t,7) = h®>(t, 7)

<( f.z. )2><<1 > <{(fOIi —f )z, —rm)}2>=afaf <<1

> o0,0,<<1l - 0,0, <001

2N AT LEMIZKIET Hh—JLEH

D BEH G =2 (t,7) =Ky (t,t-7)
@ FyF5—t%  h®(t7) =K (t+7,7)
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(Time-variant impulse response: Input Delay-Spread Function)

h(t,7) = j S(z,v)exp(j2zvt)dv (v —>1)

R (= ZE B 2L (Time-variant transfer function)

T(f,t):Ih(t,r)exp(—jZﬁfr)dr (r — f)
) SHe $ 4 1 B

(Frequency-domain function: Output Doppler-Spread Function)

H(f,v):IT(f,t)exp(—jZﬂvt)dt (t—>v)

BIE-FyIS5—XTLyREI%L (Delay Doppler-Spread Function)
S(r,v) = [H(f,v)exp(j2z fr)df (f —>7)
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y(t) = j X(t—7)h(t,7)dr < BREEOBHAHES

y() = [ X(O)K, (¢, t)dt
t'=t—z - h(t,7)=K/(t,t—7)

Y (f) :j-X(f —VH(fV)dv  CRESEE DB AHTES

Y(f):jX(f')Kz(f, f')df
f=f-v > H(f,v)=K,(f,f-v)

y(t) :J'X(f)T(f t)el¥ i df

y(®) = [ X(OKa(t FAf 1 1y=K, 2, e 27"




BE IR AERI RS 2 (Channel Correlation functions)
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R, (t,t';7,2) =(h"(t, 0)h(t' 7))
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R (7, 7v,v) = (S (z,v)S(7 V)
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WSS (Wide-Sense Stationary) ff 2218 58
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tt) o  (Gt+a) > (A)
R (t,t7,7) > R (t,t+4t;7,7') > R (4t;7,7)

R (f, f:t,t") — R (f, f:t,t+4t) — R (f, f': 4t)
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US(Uncorrelated Scattering) #1858

US (EFERERREL) DEZ A

TILFNRBEERT AR EDIRIE - CIHEHEENIEXRFEZ LBl
SILEZTRBFRANERLIDTHA AN, BHEUZEMER,

> EARICEERBEMNESTL, BEDEATCTHEE
R (t,t7,7) =P, (t,t'; 7)o (7 - 7)
R (7, 75v, V) =P, (z;v,V)o(r —7)
R-(Af;t,t') =R, (f, f +4f;t,t")

= [R (t.t;7)e "™ dr
R,(Af;v,V)=R, (f, f+A4f;v,V)

— [ P, (z;v,v)e ™ dr
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R (t,t+4t;7,7) =P (4t,7)o(7 - 7)
BiETO774)L  p(r)=R,(0,7)
Ry (f, f+Af;tt+4t) =R (Af, 4)=(T"(f )T (f + Af t+ 1))
BiRsEmEE o (A7) =R (41,0)
HoEpsEE o (4) =R (0, 4t)
R,(f,f+Aaf;,vV)=P,(4f,v)o(V -v)
Ry FS5——2R5kL P(v)=R,(0,v)
R.(z,7;v,V') =P (z,v)o(V -v)o(r —7)
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Deterministic

Time-variant channel
(time-selective fading)

g g g M g M g gy

environment
expressions

i ————————————————

Autocorrelation

p,(Ar)

4

Correlationtime

T

c

Statistical environment

expressions

and their key parameters

Power spectrum

P(v)

U

Doppler spread
(o)

Vv

U

Frequency-variant channel
(frequency-selective fading)

Impulse response

)

Delay profile
p(7)

4

Delay spread
O

T

U

Spread factor

(double-selective fading)

F | Transfer function

T_l T(f)
___________ (Correlation ||
____________ operation) ||

[US] "

F Frequency

— correlation

FL o p(Af)

U

Coherent
bandwidth

B

_________________________________________________________________________________________________
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e, floor,min
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