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Coherent Capacity & Noncoherent Capacity

Coherent setting = Coherent capacity

Noncoherent setting = Noncoherent capacity
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Capacity under quasi-static fading condition (slow fading)

C~W (" Py (7: 1) 10g, (L+7)dy
<W log,(1+ 1) (Jensen’s inequality)

FOE<7/>’ y(t) =R (1) /R

Psnr (7/;F0) PDF of ywith a parameter of 7

With a rough approximation,

C ~W log, (1+ I,
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B RIGHIRIRIE D 7288: Underspread & Overspread

ATy 27744 (Spread factor)
AH = (Vmax ~ Vmin )(Tmax ~ T in ) = 4VOTO (TERDEZR)
0,0, (HADHITHANTING)

Overspread 4, >1  GREARKILLAWNRER)
BIE FRAL }

Underspread AH <] SEEERYTS—DEIEEIEART]
- UL/DL® B 3% 1% (reciprocity) D IR T

Highly underspread 4, <<1 o 0,0, <<1
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A7 7A—FD=ODFRILETIL (Bello, 1963)

r(t) = j_"; h(t,7)s(t—z)dz+n(t) [ AHAEE

h(t,z) BZEAUNILRAGE
HII$Z : Gaussian random process (WSSUS)

g(v,7) :fw h(t,7)exp(— j2zunt)dt  (t> vADT—Y T Zi)
g(v,7) BE-RyTS5—RTLyT1o Y B
G(v,7) = <\g(v,r)\2> ~S(V)p(r)  FrRILERELBEH
i

Channel scattering function

(FYTI—EBEBELNYDRRD
HILEZERE)

p(7) Delay profile with delay spread o,

S(v) Doppler power spectrum with Doppler spread o,
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FEBERE%%: Correlation function
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B A%  (Wiener—Khinchin theorem &UY))
pPoPPIEN ( f5) = Pi j_f: S(f)exp(j2z fAt)df

BRIRELEHEEENEERBEDORF R
(LA)—Dx—D2 T DIFE)

“lo.f (=Pl
Af=0 {3, At=0 1B TD p, DEUKX (T—F—REE)

(delay)(Af) 1— (27Z'AfO'T)2 {EE?E?MJ/@ }

Ny T 5—RAXRTRMIL
PPN () 1 - (272At0v e

DRARITEKFLIEL

15




“EERMII VU BRETOESRERETHE

DIEmEESDEE[CIZHAERIC]
BIRBLERME DT —O 0 T EMN. I7—AT72—D 0 TR

2)ERECEIRE DI —o U wE
ENURILERT, (>>T)ITEBE R (OFDMA A—)

) CDEMIZKST, F7—RRIz—D U T TIEBIELNMN ?

4)FDIHZED T, DEEEIL ?

T (s1w,)
o, <<1/T,

T

o
} = —>Te(>>TS):>
o, <<1/T,

16



—EEIRMII—U UV IRE OFRE MR & EIR B E TOHET B &

Q
A T, 5 AL W
2z : 2 : W.ox1/1,
z 3 [ 1T
S 9 " W, ~1/T,
= .
5 : s |
= o = s —— \
= . — =
8 & > :
: > 5 0.2 >
0 Delay 7 © 0 Frequency Af
(a) EIEZTOT77M4)L p(7) [EEE%] (b) EIEENAERE  p, el
< o ] ™
= T T, EMIURILETIZIE.
N W, . 5 N . S o 5 o oo T
z 2 1 | RABREERTITD
| BAMET,,, BD
'-U A
5 | < 8
SN :
| . > E 0 . >
~f5 0 /p Frequency v 0 Time Ar

©) FvTF5—2=5kLs(IFYTT—BER] (d) BT pp0om 17



FEREYFIEMNOSIREHETEL., TORAKNIEZKRDH S
SREHQERL  — (p=|p.|2 &) oIk =
./ 1 [ SIR= po /(1)
_ ‘,Oa‘ ~ Pp
SIR = 7 = SIR =0
1—‘,06[‘ 1-pp PplX) o \
BEELRYTS—DSIRES 0
(delay) A -|-2
SIR getay (Te) = (delay(/) /) ~ Y
pe U,y (270,)
(Doppler)
Pp (4¢) 1
SIR T)= ~
Doppler( e) 1_,0|(3D0ppler) (Af) o (271_0‘/-'-e )2
SIRDEXAEIL ?
oSIR =[ + ] } LU 5 1
SIR,,..  SIR, SIRmax =
delay oppler 0 872-26‘/07

oT

e 18



ImII

TEEREIDI DUV REDRBIEREE
(Noncoherent Capacity in Highly-Underspread WSSUS Channel)

AWGNF 1)L FHRERAEESOFrRIL
C=W,log,(1+7,) — C~=W,log,(1+17,)
Highly-Underspread WSSUS Channel

1 Case 1:
C~W,log,| 1+— - SNRZE—EIfRof=fmik
Iy +SIR o (EE B AR 45

=W, log,| 1+ — L > =W.C,
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_ (bps/Hz)
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