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BIEREE
Coherent Capacity & Noncoherent Capacity

Coherent setting > Coherent capacity

/ Noncoherent setting = Noncoherent capacity
& {5 B 1EER (CSI) /

G/ N\ A—% (FREHE) /

N
J/ v A A\ 4

j BIRIGIRIRE
X |

GBIEER)
L& Tl Noncoherent capacity Zx &R &ET 5
SV REEDTHETITHNTNDH ? > 1FHRIER (IEee Trans. 1T)




Channel parameter

EIELAYIRER
Thin' Tmax ~ The minimum and maximum delay
Tmax ~ Cmin

To
2
o Delay spread GERIEIL MY DIZXEERE)

P(zr) Delay profile
by TS —RIRBILANYIRR

Viint Vmax  The minimum and maximum Doppler shift

Vinax = Vmin
2
o, Doppler spread (KR 75— YDIZERZE)

S(V) Power spectral density

Vo =



B RIGHIRIRIE D 7288: Underspread & Overspread

ATk TI7%5%4 (Spread factor)
AH = (Vmax ~ Vhin )(Tmax ~ T i ) — 4VOTO (TERDEZR)
0,0, (BARDwHXTHLTLS)

Overspread 4, >1  GREARKILLAWNRER)
BIE FRAL }

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

Highly underspread 4, <<1 o 0,0, <<1

HEDEBRGHIRIZEET. INITHETESND
(4,:107~103)
LIRS O BT Z DI ( o,0,<0.01)
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2 e B 0D A H 5115 5% Weyl-Heisenberg
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_ Tand F) [Durisi et al. 2010]
=
— - BERtzrzmEIEL. BARFEHREZROTY
HEGFE

- EOPT VD BIRNTA—ZEDEFRNR
AR DORBEFRIZ/FOoNTLVEN

—  #EETILWT7IO0—F REFE)

- ERNAERLZOT, BmEEZRL

- AGIRNTA—FEDREFZRAESN VIR ZS
FARADEHZLERBEANGEONSD g



PREXF R (BERBHU 7 I O—F: DurisiFEDHE) D AYO
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Symbol
T, F : Grid parameter

K (FAFAREH)

Subcarrier
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W =LF  (Grid matching rule)
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= Z{E(E B D Weyl-Heisenberg (WH) 2 TOEEER 1L

s(t) = ZZS[k 1]uy, (©) U, (£) = u(t—KkT)e**"

k=0 1=0

RERAESN-REREFEZTD k1] K7
K-l L-1

[k, 11 = hik, 1150k, 1T+ 3" " 2k, 1, k, 03[k, ']+ nk, 1]

— )\(k;i?-;;zé’,.) } S

signal | noize
component self-interference component
component (AWGN)
(ISI+ICl)
\ }
|
Assumption of noise-like behavior
BIERAE
1 EAHBEE T T, o, T, IS T BRBLETL,
C=lim ——supl(r,s) <4m LRVLTRZEROZAEEH (LUTH)

|
k> KT 1) B FEECSEN, SO R L EICRE
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) ’ SIR=00
SIRﬁHjO)EZ'K;T:t - (ppzlpalzd:U) SIR = /(1
ol /p 1 o
SIR = a 2:1 — 1N\ SIR=0
I prl | \
(delay) (Af) Tez
SIRdeIay (To) = (delay) (A1) ) (27[(7 )2
LPp Af=1IT, ¢
(Doppler)
__Pp (41) ~ =
S|RDopp|er (Te) B 1_p(DoppIer) (Af) (271'(7 T )2
P At=T, Ve
SIRDFFA{EE ?
1 e ,opt = \/G /G
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TEERE IV REDRERE=E
(Noncoherent Capacity in Highly-Underspread WSSUS Channel)

AT LNTGA—EDOEOHHIZCEALT. ZD2DOH5r—RE%EZ 5
Case 1 SNRZ—FEIZ{R-T-{5*E
(EEE DD HIEIZLEH)

Case2 IXIEBNZ—TEIZERS-IEE
(BRIRELR#H-YDIEHRE (BHREZEE) AAFEE(Z & )

14



TEEREII—VVIREDRBIERESE
(Noncoherent Capacity in Highly-Underspread WSSUS Channel)

m

Case 1 SNRZ—REIZ{R-T={aiXZ UEFE L FIEIEIZELHI)

1
C~W._log,| 1+ <
S gz[ F01+S|Rmzxj GVGZ' — 001
1
=W, log,| 1+ — > =W.C,
I';"+8rx°c,0, Co: ERLBEBAES
(bps/Hz)
BIERBAENDT7OTE
: 1
CO,floor = ]!:TOO CO — IOQZ(]'_'_ 87[20f67j

+ A

PRER st DR R A/ NS A—AEBNTRT I EMNTE -,
SNRE—TEELIZEETIE, RTLYRIT7932 0,0 |IZ&>TmiERER
NEED (EMTFBERDLEBEERESSOTOTENELD) 15
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ATLYR 77932 vs ERRIELBERBE7O7EELZKSIR

indoor outdoor outdoor
walking walking vehicular
— <€ >
20 T \\\HH!\\\\ \\\HH‘ T \\\HH‘ T \\\HH‘ T T T TTTT 40
o)
S
30

20

10

Effective maximum SIR SIR, .,

107

Normalized channel capacity (floor value) Cg g0 (bps/Hz)

107 10°° 1072

107 10°

Spread factor o0,




Case2 EEBHZ—TFIZL. wEIEZXLITTHLE

1 Pvo: HEEBNEE
C,~W_log,| 1+ NO e
2o gz[ W.P,, /P, +87zzo'vc77j (IHz B =Y DHEE

imC,~—— 5 ¢ mEE0os0LED
w2 1og, (2) Py BEBEE

M (EEEHE—TFELI-EE (Case 2) Tl BiEIEE
T RELEDBZEIZE ST BT TREIBRER
BREITUNEKRL. EREENZIRTES,

(CHDMHBEIZDULNTIZL. [Pierce, 1966. IEEE Trans. IT G T
L\5%)

71)
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Channel capacity 62 [bit]

1 \\\\\H‘ 1 \\\\\H‘ 1 \\\\\H‘ 1 \\\\\Hi 1 I O B
10° 10’ 108 10° 10" 10"

Bandwidth WS [Hz]
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frequency
W, ~1/T,
WS
y W, ~1/T, <<W, Optimization W, < F
g S _: T oT
|
| |
«—— System-dependent :
1 o, <<T, <<1lo,
I
Vinax = Vmin ! .
""""""""""""""""" . Te,opt eV
(2vy) i o
o Propagation :
i
i :
0 o, T, Twax— Toin time
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B/ 7 IO—F

HEtETILT7IO—F

G/ N5 A—43 RAELE 27,2y, RERE o0,,0,
2FLoRTFo | Avr(=4y) 0,0,
DATLEH EHEHN—TFE. E—VEBNHIRE
E1L ERX R TORENE SRERAIEEMVRILE

grid parameter: T, F
T <1/(2v,), F <1/(27,)
(FAFXREH)

TF>1 (ES®IHEH

T

e,opt

=.o.lo,

4
Te_)T’We_>F [Z%F it
4

W, ~1/T, gy

T/IF=7,lv, <

> eopt/W ~o, /o,

(grid matching rule)

28

e,opt
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l

Case 1: SNR-constraint
Case 2: Tx-power-constraint

L]

1\ it~
/\ﬁ Delay spread
/Channel condition and capacity ‘

Spread factor
GVGT

- WSSUS Rayleigh fading channel
- Highly-underspread
(0,0<<1; i.e.smaller than 0.01)
\__- Noncoherent capacity -

profile p(7)

[

T
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