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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eloaywyrj kai Opiopoi
Mepioxi Xwpnrkdémrag

Mepiexdpeva 13ng eBdouddag

0 To Kavanh Eupueknounng (Broadcast Channel - BC)
@ Eicaywyn kai Opicuoi
@ [Nepioxr) XwpnTkotTag

9 YrnoBaBuicpévo (degraded) kai N'kaouciavé BC
@ OpIoudG Kal MEPIOXN) XWENTIKOTNTAG
@ Kwdikonoinon kai anokwdikonoinon
@ To lkaouciavod BC

Anpritpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag MAnpogopiag - 13n SiIdAeEn 2/ 33



To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eicaywyn kai Opiopoi
Mepioxi Xwpnrkdémrag

KavaAl Eupueknoung (Broadcast Channel - BC)

@ 'Evag kevipikdg o1aBudc nou otélvel DIapopeTikr MAnpo@opia (oTn
YEVIKA nepinmwon) oe noAMouUg xproreg. [Mapddelyua: ItaBudg
Bdong npog kivNTd Tepuatkd (downlink).

@ H nepioxn) xwpnmkdTtag Tou BC dev éxel Bpebei yia TN yevIKr ne-
pimmwon. Qotdco, éxel BpeBei N MepPIoXr XWENTKOTNTAG YId TNV
nepintwon Tou unopaBuicuévou (degraded) BC.
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eicaywyn kai Opiopoi

Mepioxi Xwpnrkdémrag

Broadcast Channel - BC - Opiouoi

A
v, M,
1 Al'[OK(J.),5lKO
momnmg 1
(My,Mp) X1
— | Kwdtko »| P(y1.¥o1%)
monTNG n A
"2 [aroxas Ma
| ATOKWEIKO
mowmnTng 2

B Opioudg 13.1 To kavaN eupueknounig (2 xonoTwv) anoteAeital and
éva ah@dpnTo eiocédou, X, 2 aA@daBnTa eEddou V) kal Vs Kal éva
nivaka méavoritwy perdpaong p(yi, Yz |x).
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eicaywyn kai Opiopoi
Mepioxi Xwpnrkdémrag

BC - Opiouoi (2)

@ ToBC dev éxel pviun dtav p(yl, ys|x™, m) = [T, p(u1i, Yail ).

B ‘Evag kadikag (271, 2"R2) n) yia to BC e aveEdpmimn ninoopo-
pia avd xpriot anoteAeital and évav kwdikonoint (encoder)
X:({1,2,...,2™"} x {1,2,... 2"R}) - x"
kal 2 anokwdikornointég (decoders) g; : V' — {1, 2,..., 2"R1}
Kalgg @ Vg — {1,2,...,2“R2}.

@ Méon niBavotnta GpAAUATOG :
Pén) = Pr{g1(Y]") # M1 g2(Yy) # Ma}, Snou 1a (M, Ma)
BewPOUVTAl OUOIGHOPPA KATAVEUNUEVA OTo cUvoro 21 x 2Rz,

B Opiopdg 13.2 ‘Eva Zelyog puBuwv petadoong (R, Ry) eivai
ermeUiuo yia 1o BC é1av undpxel akohouBia kwdikwv (211 2R n)
pe P§“> — 0.
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eicaywyn kai Opiopoi
Mepioxi Xwpnrkdémrag

BC — Opiouoi (3)

@ Edv pépog NG MAnpo@opiag nou oTéAvel o nNoundg e€ival Koivrj Kal yia
Toug dUO BEKTEG, Ol OPICHOI TPoMoMoIoUVTal WG €ENG:

B ‘Evag kddikag ((2™0, 2™ 2R 'n) yia 1o BC anotelefial and évav
kwdikoroIint (encoder)
X : ({1,2,...,2™} x {1,2,...,2"} x {1,2,...,2"}) — X"
kal 2 anokwdikonoinTég (decoders)
gr: Y= {1,2,...,2" ) x {1,2 ... 2™}
gt Y= {1,2,...,2"} x {1,2,... 2"},
@ Méon miBavétnta ceANUATOG:
P = Pr{gi (Y1) # (Mo, Mi)  g2(Y3') # (Mo, Ma)}. érouta (Mo, My, My)
BewPOUVTAl OLOIOLOPPA KATAVEUNUEVA OTO GUVORO 270 x 2R » 9nRe.
B Opioudg 13.3 Mia 1p1dda puBuwv petadoong (Ro, Ry, Ry) eival epik
yia 1o BC é1av undpxel akohouBia kwdikwv (21 2Rt 9nRe) n) e
P = o0.
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eloaywyrj kai Opiopoi
Mepioxi Xwpnrkémrag

BC - lMepioxr XwenTikotntag

B Opioudg 13.4 H nepioxr) xwpenTkdtntag (capacity region) tou BC
eival 1o KAeloTd cUvolo (closure) Tou CUVOAOU OAWV TWV EQIKTOV
PUBUWV PeTAdoong.

B ©ecwpnua 13.5 (Cover & Thomas 15.6.1): H nepioxr| xwentkomTtag
Tou BC efaprtdral uévo and 1ig und cuvenkn NepIBWPIES KATAVOUEG
p(y1]x) kar p(ya|x).

o Na v anddeitn deite n.x. El Gamal & Kim.

@ ‘'Onwg npoava@epBnKe, N NepIoxn XwenTkOTTag Tou BC dev eival

YVWOTH, OTN YEVIKA nepinmwon.
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eloaywyrj kai Opiopoi
Mepioxn Xwpnukdémrag

KAatw @pdyua nepIoxng Xwenmkotntag

@ Anodeikvueral ot (deite n.x. El Gamal & Kim) o1 n napakarw neplo-
XA enmeUEiuwy puUBUWY PETAdooNG €ival UNOCUVOAO TNG NEPIOXNG
XWPENTIKOTNTAG,.

Karw ppdyua xwpenTkétntag BC (Kwdikonoinon pe unépBeon)

R, < I(X; Y1|U),
Ry < I(U; Ya),
R + Ry < I(X; Y1)

yia kdroia p(u, x).

@ Anodeikvueral 41 n neploxn eival Kupt.
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To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eloaywyrj kai Opiopoi
Mepioxi Xwpnrkémrag

Katw @pdyua neploxng xwenmkotntag — Kwdikonoinon Kai
anokwdikornoinon

Na dedopévn p(u, x) = p(u)p(x|u). dnuioupyolpe 2™ “kévipa
ouwéowV’, u"(mgy), e xprion g p(u).

@ Tia kd&Be kévipo cuvvepou, u"(my), dnuioupyolpe 2™ yné ouv-
Brikn avetdpmreg "BopuPopIKES” KwdIkEG Néteig x™(my, my) e
xprion g p(x|u).

O KWBIKOMOINTG OTEAVEI GTN KAVAN TNV KwSIKN AEEN x™(my, mz).

O anokwdikonoiNG 2 anokwdIKOMoIEi TO KEVTPO Tou CUVVEPOU,
n
u (mg)

O anokwdikoroNmg 1 anokwdikorolei TN 3opu@opIkn A&EN x™ (my, my).

Anprtpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag MAnpogopiag - 13n SiIdAeEn 9/ 33



To Kavéhi Eupueknopniig (Broadcast Channel - BC) Eloaywyrj kai Opiopoi
Mepioxn Xwpnukdémrag

Katw ppdyua neploxng xwenmnkotntag (2)

@ Mnopouue va KAvoupe To idIo Ye aviioTpogn TwV XPNOoTWV. AnAa-
an.

Karw ppdyua xwpnrkotntag BC (Kwdikonoinon pe unépbeon)

R, < I(U, Yl),
R2 < I(X7 Y2’U)7
R+ Ry < I(X; Yz)

yia kdroia p(u, x).

@ To kupTd kUTOG (convex hull) TNG évwong Twv dUo AuTWY KATW PEAY-
MATWV anoTtelel KATw PEdyua NG NEPIOXNG XwpeNTikoTNTAg Tou BC.
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Eloaywyrj kai Opiopoi

To Kavéhi Eupueknopniig (Broadcast Channel
Mepioxi Xwpnrkémrag

Kwdikonoinon YnépBeong — Superposition Coding

/
\

@ O évag déKNG ekTiua pudévo rnolo and 1a “ouvvepa” €xel OTaAel.
@ O AM\oG BEKTNG eKTINA To CUVWEPO Kal TNV KwAIKA AEEN uéoa oTo

olvveo.
MNpoxwpnuéva ©éuara Ocwpiag MAnpogopiag - 13n SIAAeEN
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousiavé BC

YrnoBaBuiopévo (degraded) BC

9 YrnoBaBuicpévo (degraded) kai N'kaouciavé BC
@ OpIoudG Kal MEPIOXN) XWENTIKOTNTAG
@ Kwdikonoinon kai anokwdikonoinon
@ To lkaouciavod BC
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Opiopdg Kal nepIoxr xwpnTkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousiavé BC

YrnoBaBuiopévo (degraded) BC

B Opioudg 13.6 ‘Eva BC eival puokwe uriofaBuicuévo (physically
degraded) edv p(y1, Ya|x) = p(y1|x)p(ye|y1).
@ Anhadn, avX — Y] — Yo
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Opiopdg Kal nepIoxr xwpnTkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousiavé BC

YnoBaBuiopévo (degraded) BC (2)

B Opioudcg 13.7 ‘Eva BC eival oroxaorikwe uriofabuiouévo (stochastically
degraded) edv o1 und CuvBNKN NEPIBWPIEG KATAVOUEG eival ol Idleg
ME auTéG evOG PUOIKWG urnoBabpuicuévou BC. AnAadr, edv undpxel
karavopnr p'(yz|y1) 1010 dote

p(yalx) = Zpyllx (y2|y1)-

@ AnAadn, av undpxel T.U. Y] pe my idia karavopur e v Y; dedo-
uévne me X kar X — Y] — Y.

@ Aedopévou oT, cUupwva he 1o Oewpnua 15.6.1, N Neploxn xwpen-
TKkOTNTaGg Tou BC etaprdral uévo and mg und cuvernkn nepiBwpleg
KATAVOWUEC, N MEPIOXN XWPENTIKATNTAG TOU PUOIKWS UNOBABUICUEVOU
BC raurtileTal e autrjv Tou GTOXAOTIKWS urnoBaduicuévou BC.
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Opiopdg Kal nepIoxr xwpnTkémrag
Kw3ikonoinon kai anokw3aikonoinon
To Mkaouoiavé BC

YnopaBuiopévo (degraded) kai N'kaouciavé BC

Mepioxny XwpnTikétntag degraded BC

B Sewpnua 13.8 (Cover & Thomas 15.6.2): H nepioxr) xwenmkdtnrag
yia TNV anoGToAn avefdptntng NANPOo@OoPIag OTo UNoBABUICUEVO
BC (private message-only capacity region) eival 1o kuptd KUTog
(convex hull) Tou kAeioToU cuvolou (closure) SAwv Twv (R, Ry)
MouU IKAVOTIOIOUV TIG OXETEIG

[Meploxr) EPIKTWV PUBUWY PeTAdoong urnoBaBuicuévou BC

R2 S I(U, Yg),
R, < I(X;Y1|U),

yia ké&noia and koivou karavopry p(u) p(x|u)p(yi, yz|x). érou yia
Tov apiBud oroixeiwv (cardinality) Tou cuvolou NG BonBNTIKAG T.4.
U ioxVel [U| < min{|X|, [I1], |V2]|}.

@ Anodeikvieral 61 n oxéon Ry + Ry < I(X;Y7) kavoroleiral oto
degraded BC érav ikavoroloUvral of GAeg dUo.
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Kwdikonoinon kar anokwdikonoinon oto degraded BC

H Baoikn 15éa:
@ O déking 1 yvwpilel OAn TNV NAnpo@opia nou yvwpilel o JEKNG 2.
AvtiBeTta, o déKING 2 yvwpilel Aiydtepn ninpogopia and to dékn 1.
@ Enopévwg, o 3éktng 1 unopei va anokwdIkornoinoel TNV NMANpoQ@opia
rnou npoopiletal yia 1o déKn 2.

@ KwdikonoloUue 1o pAvupa My nou npoopileral yia 1o €K 2 ye
xpron G T.u. U (2™ miBavéc kwdikég AéEeid).

@ Avdhoya pe v TiuA 1ng U, and m okonid Tou xpnotn 1 BAénou-
pe éva ané 2™ mBavd kavdhia. AvAAoya pe To KAVAN Kal To
pAvupa M; emidéyoupe v A G T.u. X (M, Mp) 2™ migo-
VEG KwdIKEG AéEelg yia dedouévn U(Ms), 2" RITR) Guyonkd) —
kwdikonoinon unépBeong (superposition coding).
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Kwdikonoinon kai anokwdikornoinon oto degraded BC (2)

@ O (unoBaBuicuévog) dEKNG 2 unopei va anokwdikonoinoel 1o Mo,
aM\G éxi o M. Aedopévng G AngbBeicag akoloubiag y; . aro-
KWOIKOMOIEi OTO JAVUNA g, AV UNdpxel govadiké and Kovou TUriké
Zelyog (u"(mg), ys).

@ Aedopévng NG AngpBeicag akohoubiag Y. o (KaAUTepog) SEKING
1 anokwdIKorolei OTo PrVUMA My av €ival To yovadikd my yia 10
oroio n 1pIAda (u"(my), x™ (M, ma), y}) eivar and kovou Turikr
yia KArola TP Tou my.

@ H mury Tou my dev evdiapépel 1o dékm 1, dedopévou om dev enn-
pedlel TNV MBavotNTa OPAAUATOG TNG EKTIUNCNG TOU M.
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Kwdikonoinon kai anokwdikonoinon oto degraded BC (3)

@ Anodeikvueral o1, akdua Kal av eniBuuoUue anokwdikonoinon Tou
my o10 OéKTN 1, N NEPIOXr enTEUEIUWY PUBUWY PJETAdoong Napa-
pével n idia (Beite n.x. El Gamal & Kim).

@ Ernouévwg, évag 1pdnog anokwdikonoinong oto dékin 1 eival va
EKTIUNBEl NPWTA TO My KAl OTN CUVEXEIA TO My .

@ Autd odnyei ce anhonoinon Tou dékTn, eneidr Jnopouv va xpnol-
poroinBouv dékTeg yia KavAhia evog xpnotn (Ba douue éva nao-
pdadelyua oto Nkaouciavo BC).

@ Alapopd pe 1o MAC: drav epapudleral SIadOXIKH AnoKwdIKOMo-
inon oto BC, &ekivd ndvrore and v NMANOO@opIia Tou XeipdTepou
xpnom. Eniong, o apiBudg twv anokwdikonoinocewv diapépel oe
KABe déxn.
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Degraded BC: Metddoon kolvG MANpogpopiag

B ©cwpnua 13.9 (Cover & Thomas 15.6.4): Edv 10 {elyog puBuwv
petadoong (R, Ry) eival epikié oe degraded BC érou anooTén-
Aetal aveEdpmnm nnpogopia, 1éte n 1pIdda (Ro, Ry, Ry — Ro)
eival ek érav otéAvovral Ry bits koivig mAnpogopiag, epdcov
Ry < Rs.
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Mapdadeiypa 13.1 (Cover & Thomas 15.6.5)

0
r
0 1
X
1
0
Y,
1

@ To kavdN unopei va ekppaoctei wg degraded BC. ‘EoTw, xwpig a-
NMWAEIa yevikotntag, o1l p; < po < 0.5. Mnopoupe va ekppAGou-
pe 1o KavaN wg diadoxn duo BSC, énwg gaiverar otnv enduevn
Sdiapaveia.
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Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Mapdadeiypa 13.1 (Cover & Thomas 15.6.5) (2)
1-p I-p, I-o

1-p 1-p, lI-a
e Mpénervaioxterpi(1—a)+ (1 —p1)a=ps = a = {’2%211‘;.
@ And 10 Oewpnua 15.6.2, |U| < 2. Enouévwg, eniiéyoupe SUadIkr
U Pr{X=U}=1-8
e I(U;Y2) = H(Y2) — H(Y2|U). H eviponia g Ys peyiotoroleital
e xprion opoidpopeng U. Enouévwg, I(U; Yo) = 1 — H(SB * ps).
we B x p2 = B(1 — p2) + (1 — B)p2.

Anprtpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag NAnpogopiag - 13n SidAeEn 21/ 33



Opiopdg kal nepioxn xapnmkémrag
Kwdikonoinon kai anokwdikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To MNkaousiavé BC

Mapdadeiypa 13.1 (Cover & Thomas 15.6.5) (3)

e Opoiwg, I(X;Y1|U) = H(Y1|U) — H(\1|X,U) = H(Y1|U) —
H(Y1|X) = H(8* p1) — H(p1).

@ MetaBdMovrag Ty TR NG [ Jnopoupe va oxedIAcouue Ty re-
ploXn XwENTKSTNTAG,.

R2 A
1-H(p»)

1-H(p)) R,
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC T

To Nkaouoiavd BC

0 To Kavanh Eupueknounng (Broadcast Channel - BC)

9 YrnoBaBuicpévo (degraded) kai N'kaouciavé BC

@ To lkaouciavéd BC
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC T

'kaouoiavo BC

@ Oewpoupe 1o KAvAA 2 XpNoTWV
Y1 =X+ Zl;
Yo =X+2,

érou Z; ~ N(0,Ny) kai Zy ~ N(0,N3), Ny > Ny. O1 Z; eivai
avetdprnreg and 1¢ X;.

Z

l

e

Ve

Z,
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

'kaouoiavo BC (2)

@ Mnopei va anodeixtei 61 10 kaouoiavd BC eival iIcodUvauo pe 1o
degraded BC

Yl:X+Zla
Yo =Y, + Z,

pe Z; ~ N(0,Ny) ka1 Zy ~ N (0, Ny — Ny).
Z Z’

X — Y,

@ H neploxi xwpenrkoTNTAg NAPAPEvel N idia akdua kal av ol Z; Kal
Zp eival ouoxetiouéveg (yiari;)
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon
To Mkaouciavé BC

YnopaBuiopévo (degraded) kai N'kaouciavé BC

Mepioxn Xwpnrkotntag Nkaouoiavou BC

@ Na 1o Nkaouciavd Kavail 2 xonoTwy, ol avicdTnTEG NMou opiouv TNV
MEPIOXN XWPENTIKATNTAG MAipVoUV TN JoPn

Meploxr xwpnrkotTag Nkaouoiavou BC

pe 0 < a < 1.

@ Anodeikvueral (deite n.x. El Gamal & Kim) 411 n xprion YKaousiavwv
BIBNwV Kwdikwv and SAOUG ToUuG XPNOTEC APKET yia va enmeuxBei
onolodrnoTe cnueio TNG NEPIOXNG XWPENTIKOTNTAG,
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

Kwdikonoinon kal Arnokwdikornoinon oto lNkaouciavo BC

Kwdikonoinon:

@ O noundg dnuioupyei 2 BIRAIa kwdikwv: Eva e 1oxU aP kal puBud
petadoong Ry kai éva pe 1oxU (1 — «) P kal puBud Ry (1o {elyog
(R1 , R2) npénel va BpiokeTal uEca OtV NEPIOXN XWPENTIKATNTAG).

@ Itnv eidikn nepintwon Tou kaouoiavou BC, ol kwdIkEG AEEeIG yia
kABe xpriotn dnuioupyouvral aveédprmnra.

@ M\eovéktnua Nkaouciavou BC: ‘Onwg kai cto MAC, pnopoupe va
XPNOINOMNOINCOUE KAAOUG KWOIKEG Mou €xouv oxediacTel yia To
kavan AWGN.

@ Av my kal my €ival Ta unvUuaTa nou oTéAvovtal oTo Xpnot 1 kai 2,
QVTIoTOIXA, O MOJMNOG OTEAVEI GTO KAVAN TO dB00IoUA TV KWOIKWYV
A n n
NEewv X7 (my) + x5 (my).
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

Kwdikonoinon kal Anokwdikornoinon oto Nkaouciavd BC (2)

Arnokwdikonoinon:

@ O (xeipdrepog) BEKING 2 Bpiokel TN kwdIKA AEEN X4 (Mg ) n oroia BpickeTal
Mo KOVTA oTo AngBeév onua y; (1) anokwdiKorolei ue xprion and kolvou
TUNIKOTNTAG). To Prvupa Tou €T 1 anotehei 8SpuBo yia 1o dék 2.

@ O (kaNitepog) dékng 1 apxilel Bpiokoviag Ty KwdIKA AEEN X5 (my) n
onoia Bpiokeral nio kovid oto AneBév orua Y. Mropei va avixveuoel
X5 (mg) viati o 8dpuBog eival pIKpdTEPOG and 10 €K 2. N cuvéxela,
aaipei 1N X5 (my) and 10 MeBév onua Y7 kar Bpioker TNV KwdIKA AEEN
XY(my) n onoia Bpioketal nio kovid oto oApa Yy — X5 (me) (i anokwdi-

korolei ye xprion and koivou TunikdTNTag).

@ Xro kaouciavd BC (kal, yevikd, oto degraded BC) kdBe déktng pnopei,
Qv 1o eniBupei, va Bpel TNV NANPo@opIia NMou Npoopileral yia Toug SEKTEg
rou eival xeipdrepol and autdv.
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

Superposition Coding yia 1o l'kaouciavd BC

/
I
|
\
/

@ O kakdg dEKING exTG pdvo rolo and ta “ouvvepa” €xel OTael.
@ O kaAdG JEKTNG eKTING TO CUVVEPO KA, OTn CUVEXEIA, TNV KWJIIKN

AEEN uéca oTO CUVVEO.
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

FDMA/TDMA downlink

@ [Moia eival n anédoon opBoywVIwV TPdNwWV NOAUNAEENG oTo KaoU-
olavé BC;
@ Anodeikvuertal 61 n ueradoon e FDMA/TDMA eival unoBéatiom,
ek1oG and 2 NePINTWOEIG :
1. Ta akpaia onueia NG NePIoXNG XwENTIKATATAG Orou petadideral MAn-
po@opia JOVo Oe €va xprnot
2. YV nepintwon nou o 84puBog eival o idBIog Kal OToug 2 JEKTEG.
@ Hdiapopd oty andédoon peyaAwvel 0o ueyalwvel kal n diagopd
METAEU TwV IoXUWV BopUBOU TWV XPNOTWV.
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon
To Mkaouciavé BC

YnopaBuiopévo (degraded) kai N'kaouciavé BC

FDMA/TDMA downlink (2)
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D. Tse & P. Viswanath, Fundamentals of Wireless Communication
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

Avakepalaiwon MAC kai BC

@ Multiple Access Channel: H neploxr xwpenmkotntag eival KupTn Kal,
OTN YEVIKN NepinTwon, Jia €éVvwon NEVIAyWVWVY.

e Metrddoon endvw oTo OPIo TNG MEPIOXNG XWENTIKOTNTAG EMITUYXAve-
TAl JE TAUTOXPOVN UETASOO0N TWV XPNOTWV.

@ Y710 OEKTN UNOoPOUNE VA XPNOIMOMOINCOUKE SIASOXIKN
ANoKwdIKOMoIiNoN: ol XPAOoTES AnokwdIKoMoloUvTal OEINIAKA Kal TO
anokwdIkoroiNuévo onua agaipeital (onion peeling). H celpd ano-
kwdIkonoinong ekaptdral and To CNUEIO TNG NEPIOXNG XWPENTIKOTNTAG
oTo onoio yiveral n petadoon.
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Opiopdg kal nepioxn xapnmkémrag
Kw3ikonoinon kai anokw3aikonoinon

YnoBaBuiopévo (degraded) kai F'kaouaciavé BC To Mkaousciavd BC

Avakepalaiwon MAC kai BC (2)

@ Degraded Broadcast Channel: H nepioxr) xwpntkotntag eival Kup-
m.

e Metrddoon endvw oTo OPIo TNG NEPIOXNG XWENTIKOTNTAG EMITUYXAveE-
Ta1 e kwdikonoinon unépBeong (superposition coding).

e MnopouUpe va xpnoiyoroioouue SIadoxikr anokwdIKoroinon oe
KABe dékin. O kdBe JEKING arnoKwdIKoMoIlEl TNV MANPOPOPIa Mou
npoopileral yia OAoUG Toug xelpdTepoug DEKTEG Kal ePApPOlel o-
nion peeling Npiv anokwdikornoinoel TN SIkA Tou NAnPoQopId.

@ Téoo oro lNkaousiavdé MAC 6co kal oto Nkaouoiavé BC, petddoon
pe opBoywvia noAunietia (FDMA/TDMA) eival, oTn yevikr nepinTtw-
on, UNoBEATIoTN.
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