F=eAlss] 2011 de

FAZ LS &R RS

dh.rhee@vyonsei.ac.kr, ks.kim@yonsei.ac.kr

A Study on the delay—constrained capacity with imperfect CSI

Duho Rhee and Kwang Soon Kim
Yonsei University

o o

A T FAHAAME Aol dtnE FofF HolHE oY AIF 54 AAH AEHES Fo
(point-to—point) & %%é ‘éae F At B =R AA ATl A= A=HolA g
84440 AdS wo] Ad & tial] ol FAlTe A= g AdE AR(CSDS AdE &9
FATgo = EWE} H A XH% *JEH AR7F Sae weo] Ad o) gl dolRu E8ade] 3l
d3ls olE & o] w9 Ad £FS e HH A Y 7HE AAE L A5s HA AT

E"H zJ];HxJ
La] x%y_oﬂ
AR (CODE
< wel Q%

1.4 & Ag o]Fel WUt spgETh AAl AdH
-AE FAA) AT hy=phatw, 2 TSI o) 2
qFE T4 BAAME AEY A=gel HE AE Ellw,1?] 8t Aoty ®=gt dA S5714 F4ld M
ekl detstrg, Folxl HoHE o Al EF0| (mutual information) R®™ 2 ¥ log(1+ Pig;)) = A&
2x AEFgo=x HAdd Ad £5& 59 5 Uth %%  AH(channel output information; COD=
4935t g AHl A RE(channel state information; 3 =l gk,
CSD7F ®wf EFnity FE=wive Alxgle]l A A ST A= v EFeiry g=w w2 g A
Ag &gl A 7T HH A7 IFHJAT[1- drel Ad F=H AHHd uwt F4 2lse HHEHE
2] BE 859 Ad ’\LF/H ARE VY o ¢ F 9ed ZA73Fal Gaussian codebook & ©]&-3] $A5H, o] o
A A= dg 7|He water—filling °]a o] we] A ALS pyet g ama Fol wWAAe
Ad §FS Sz AT F 3y AT dA) K-529° A4 A3Hdelay constraint)S =t} wabad
259 A H AERS e we Fe, FHH9 KPyo] AHE KM EFol EuistA "t
Ay &9 7|¥W2 dynamic programming[3] 7]|HoZ ol gt AJ~®El HEoA AA Ag Ad EFS

gojof 3tat o] e AW $FL closed-form OEE Ty PaA B 2 A5 EAS Gt

e g thl1] olgA 3 d¥ 9 viye Ad
AEH AR 937} e AL R HLdH As minimize Prlz log(l+Pn(§n,R(n),P(n))gn)<KR0
st A7lm, et AASE dsh ARE AR

Ao B =ReAE Y g grst hHsx) e st P (8, R™,P™) >0,
= - . . K

A9-9 HA Hg g9 7|WE dynamic programming e (5 R pm

ELIEEE S ERE P 2 PaEn R, P)

n=1

o714 P™ & (n—1) WA BEZ7x
A8S Y, R, & EUlEE 2359 HEFo|th
Folxl 3 HFE Ry ol W3 outage FEo]

o] ©¥Eo] SNR

o &8

B Ao g Ade dd A7 BEE oy outage FE g7} H= PE FHoW,
AWGN (Additive White Gaussian Noise) xjdo|t}. 2zt (signal to noise ratio)o] P, ¥ uj2

<KP,

A A A

E%9 A9 h, <2 iid. (independent and identically &Foltt.

distributed) & Rayleigh #|o|4 < 7}245‘}@. o] HA3 EA9 = dynamic programming
SRATe o ol PRt FalgeAs Y ZIEeR 5 thll] 9 24l dE 47 A%

OIS gn=Ihal* &1 FHA gn=|hn| S AAY Ay iqygaglic programming < U5 A (DY 2ol

AR(CSHZ e HUIE& Ei) $2dde] Iews)a, SEIRA=

s Ades ofrh WA st g
Adel BE A Elg =103, &9 A NoB



#2011 W%

Outage prob.

100 3 T T T T T T
.
1 5 Q@
10 = pa
I N VY AVIvIN
0%k :
[ | ——K=3 7
| ——K=2 o, —0.1, 0.3,0.5
3 O 2AHE MWENHEE
Wel | sems yasEe | E
o (HolE BraEX) \
d r T rl A r r 1
14 12 -10 -8 -6 4 0
SNR (dB)

O¥ 1 SEF Ad Ay ARE o4 W AT AARE
A7 9& W9 He d3

cn(R(”),P(”)) — [Cn+1(R(n+1),P("+l))]

min Eg 0
#n(gn'R(n)'Q(n)) n.9n
Q(")ZO,E[Q(")]SP(")

n=KK-1,,1

(D

A71M,  R®D = RO —log (1+ up(gn, R™, QM)
ptd) = o) (gAn’R(n)’p(n)) - #n(gn’R(n)’ Q(n)) o],
ck+1(RW, PM) = 1(RE+D > g) o]}, o] FAE n=KY
wRE AR FoZbAA u, ™ 9 HolES

Aoz A8 I HeolEES dvtl. H3 outage
ﬂ%% A== oW, n=1%U 9 (KR, PW) =g &
}Lﬁ w B QW& AsH Hr) oA PolX

Eﬂ J2E oA U] BE Mu AuE Ada
T2 (2)9} ol A¥EEs &gt
P.(Gn) = un(ﬁn,R("),Q(”))
pm — Q(n—l)(gn_1 R(n—l)'p(n—l)) — Py 1(Gn1)
n-1
R® = KRy— )" log(1+P(g)g)
i=1
{ R®M = KR, (initialization)

A ge guel oA} glol My A%, 4
(DA gp = go o= A ZAE =9 [1]9] 23E
Adeth the 29 1 & Ry =01, K=2,39 u o=
Aqde outage &7, A dE AR oArF AT
eA7t 9 el AY dF HolRe TuE &AL
w o] outage FE AT SNR(= Po)oﬂ s 2 Aot}
B A Aol AT Yool FolAT A & &

NG Ae] AR oxp7F A7IW Aol LA H
gx},] A7 ARAGFE Ao d3te AR AAE

o /k
Zi'é‘ ol ohjr

o] A —’F*—u’ (DS G, 8 A5 Hkdste] E4W, Ad
AE] gHol] 2217 S W9 outage FE e S IS

F ot a8 2E o] AE, K=3Y w 18 149
72749} Hlagk Aoty Ad Al ARl AU}
gomz ox7b QS wo] HlE| Aso] U= AL
FAs,  akE RS HAH Helnz, oAE
et 2 HolES IUlE AMEIS WX H outage
59 floor 7} A71A &3 SNR o] Z7}gol waf
|4 "ojz= RS E & Ak

m 2

0
10 T T T T T T T T

10” :
]
o
[<}
o
g
g | [—o—ous yasHES
=] |-
a: ST WLAHER
FF (FH)
f . zads peasEe
I EHEEET)
. 6°=0. 1
10 E VZV
S 6°=0.3
L w
14 -13 12 11 -10 -9 -8 -7 -6 5
SNR (dB)
a9 2. BEgAT A9 Ay ARE A F3F V)P AT
2 =goAeE Ald Add gR EFAAol S
o] XA AT AE SFS = HHI EA AHY
2 FHE AAFL ATS B4 s =4l

ofe) FAZ Fr HgN AUH ALY gL At
oA oust g ol @A ATlA:
Ao A el Aol girhn ARAAT, Awol

Qe AxEloz Fstd AstyE =9 A4S Ad
AH AR AY ¥ AR HAsA EuistE Ao
M2E FAZ dFEu. o o] wel HAH Fi
24 7HE e ol Huy AFAA EAZ =
ZAola A4 AF-E A& Fo|r}
ACKNOWLEDGMENT

o] =g 2011 W& AR@SHE|s)e Ado=
=g Ads wol sdd dvd (No.o 2011-
0029321)

Bood3E AYAA 2 AREANANETYA g

IT A48 LA
C1090-1121-0007).
o] =& Iy ARATY A AFTE TS

AATH AL AL sl ATHUS

[1] R. Negi and J.M. Cioffi, “Delay-constrained capacity
with causal feedback,” /EEE Trans. Inform. Theory, vol.
48, no. 9, pp. 2478-2494, Sep. 2002.

[2] J. Chen and K.-K. Wong, “Communication with causal
CSI and controlled outage,” /EEE Trans. Wireless.
Commun., vol. 8, no. b, pp. 2221-2229, May 2009.

[3] D.P. Bertsekas, Dynamic Programming and Optimal

Control, 2™ ed., vol. 1, Athena Scientific, Belmont, U.S.A.,

2000.



