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“ Frpappuik) Kwdwkomnoinon ywa to KavaAl MoAAanAwv MpooBAacewv Mov ENLTUYXAVEL
v ABpolotik) Xwpntikotnta ”

NEPINAHWH

To KavaAt MoAlamAwv MpooBdoeswv (KMM) eivat éva omAd povtédo yia tnv Bopufwédn
ETIKOLVWVIA TTIOAAWV XpNOTWV TPOG VO TIOU CUVOVTATE o€ TIOAEG edappoyEg, Omwg to uplink
£vO¢ kKuPeloelbol¢ ocuoTAaToC 1 To medium access €va TOTLkO SiKTUO. & AUTA TNV gpyacia
£€eTAlOUE TIC TIPOKTLIKEC TTUXEC TNC £dappoyng evog lkaouolavou KIMM. Iuykekpluéva,
napoucLalou e d1adopa YWWOoTA AMOTEAECHATA KoL TEXVIKEG TIOU XPNOLUOTOLOUVTAL O OEVAPLOL
moAAamAnG mpooBaocng. Avadelkvietal n afio Twv ouolopopdwv Slakpltwy eloddwv os éva
niepBaAlov pe MoAAOUG XproTeg Kal Mkaouaotavo BopuPo. Mapexoupe anodelfelg OXETIKA e TN
BeATLOTOTNTA QUTWV TWV €L06SWV W TPOG TOV GUVOALKO puBud petddoong Kat Toviloupe TN
SuadIKOTNTA UETALU AUTOU Tou MPOPAAUATOC Kal TG BEATIOTNG petadoong onpelou-mpog-
onueio og éva Mkaouolavo KOVAAL LE TNV XPNoN YPOUULKNAG Kwdkomoinong. To deltepo HEPOG
QUTNG TNG €pyaciog aoxoAeital Pe TNV KATAOKEUN KWSIKWY TIOU EMITUYXAVOUV TOUC puBuoUG
petadoong mou Tmapnxbnoav  mponyoupévws.  OL  aAyoplBuol  Kwdikomolnong - Ko
amokwdIKomoinong  mapouctdlovtol  aVOAUTIKA KOl TIPOCOMOLWVOVTOL — TIELPOATIKA
anoteAéopara.
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“Linear Coding for the Gaussian Multiple Access Channel that achieves Sum Capacity”

ABSTRACT

Multiple Access Channel (MAC) is a simple model for noisy many-to-one communication that is
found in several applications, such as the uplink of a cellular system or medium access in a local
area network. In this work we consider the practical aspects of the implementation of a Gaussian
MAC. Specifically, we present several known results and techniques that are used on multiple
access scenarios. The potential of uniform discrete inputs on a multi terminal environment with
Gaussian noise is demonstrated. We give proof about the optimality of these inputs in terms of
sum rate and highlight the duality between this problem and the optimal point-to-point
transmission over a Gaussian channel using linear coding. The second part of this thesis is
concerned with the construction of channel codes that achieve the rates that are previously
produced. Encoding and decoding algorithms are analytically presented and experimental results
are simulated.



