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PART A



ApyttekTovikn Atkoov kat Yaroyrn@ieg TeyvoAioyleg
ywa Svomuata Emxowoviev 5G

— O ap1Buocg Twv EELTVHV KIVIITOV KAl TEPUATIKWV
exel avéndet Spauatikd.

— Extetauevn avrtariayn 6e00UEVOV VPTAOD
evpoLC (WVNC, OTIWC TTY PIVTEO KA TTOAVUETTKEC
EPAPLOYES

*  A¥E&non g kivnong deSopevwv amod Kvntoug KOUPoug £mg KAl 1000 POPES UEXPL TO 2020
¢ Al0gKATOUUDPIA OCUOKEV®V VA Elval oLuvdedeueveg e evpulwVikeg OLVOEDELC.

— Internet of Everything — IoE

«  Emxowvwvieg unyavng pe punyavn

- YynAr amtddoon Sikthov, yaunn kabuotépnon otig emkovmvieg, kabag kat vpnAd fabuod avtopatosmoinong.

— AvVayKn yid TV avauttugn KavoToumy
APXITEKTOVIKWV OTKTVOV KAl TEXVOAOYIWV
Smftbwogg mov Eemepvouv tovg otoyovg IMT-
Advanced.



*  ApYITEKTOVIKI] AIKTUOV KAl YITOWT)(PLEC
Teyvoioyieg yua 2vomuata Emkoweviev 5G

— 5G Architecture and Business Models
(5G-ABM):
 LTE Rel. 15 ka1 5G NR
 Vertical Industries and Use cases for 5G
* Business Models
» 5GPPP and projects

— I'vwoeig: Aiktva



*  ApYITEKTOVIKI] AIKTUOV KAl YITOWT)(PLEC
Teyvoioyieg yua 2vomuata Emkoweviev 5G

— 5G Experimentation Platforms (5G-
OAlI):
 LTE Rel. 15 ka1 5G NR
* Open Air Interface, MOSAIC
e YTNO1U0 LIKPN S KAlHakag testbed

— I'vwoelc: IIpoypapuatiopog, Atktoa



*  ApYITEKTOVIKI] AIKTUOV KAl YITOWT)(PLEC
Teyvoioyieg yua 2vomuata Emkoweviev 5G

— Digital Currencies and 5G (DC-5G):
 Blockchain technology
« 5G Business Models, Verticals Use cases
« Emoxonnon ayopag KpumtovoulouAT®Y
e MeAetn okOMUOTNTAC YA TNV ayopa 5G

— I'vwoeic: Owovouika, Aiktua



o  Ap)YTEKTOVIKI] AIKTUOV KAl YTOWT)|(PLEG
TeyvoAioyiec yia 2vomuata Emkoweoviev 5G

— 5G Mobile Edge Computing Platforms
(5G-MEC)
* MeAetn / Emokonmon MEC kat facikwv apywv

 [1] BipAoypagia kat epapuoyec oe avadntnon
PLOTKOV CLOKEVWV. YAOTTOINOT] UNYAVIOUOV Yyl
Android/C

M
 [2] BifAloypagia kat epapuoyeg o€ avadntnon
v peotwv. YAomoinon unyaviopov yia Android/C

— Alktoa - ITpoypaupatiopnog



o  Ap)YTEKTOVIKI] AIKTUOV KAl YTOWT)|(PLEG
TeyvoAioyiec yia 2vomuata Emkoweoviev 5G

— 5G Mobile Edge Computing
Platforms(5G-MEC)

* MeAetn / Emokonmon MEC kat facikwv apywv

* [3] BipAloypagia kat epapuoyeg ya
EIKOVIKOITOIN 0T TOPWV OTA AKPA OIKTVOV.
YAomtotnon unyaviopov yia Android/C

M

* [4] BipAloypagia kal epapuoyeg yia dO1aUo1pacuo
TTOPWV OTA AKPA TOV OIKTVOV. YAOTTOIN o
unyaviopov yia Android/C

— Alktoa - ITpoypaupatiopnog



Apyttektovikn Awktoov kot Yoroyngieg TeyvoAioyieg
yua Svomuata Emxowveoviev 5G

— 5G Mobile Edge Computing Platforms (5G-
MEC)

* MeAetn / Emokonnon MEC kat facikwv apywv

* [5] BipAoypagia kat epapuoyeg yia adaptive video
streaming. YAostoinon unyaviouov yia Android/C

1

 [6] BipAoypagia kal eqpapuoyeg yia content-centric
networks, emAoyr diktvov/TAPOYOL TTEPIEXOUEVOV/
KwOwkomonTr). YAoroinon punyaviouov yia Android/C

— Aiktva — IIpoypaupatiopog n padnuatika



o  Ap)YTEKTOVIKI] AIKTUOV KAl YTOWT)|(PLEG
TeyvoAioyiec yia 2vomuata Emkoweoviev 5G

— Mobile Operating Systems (MOS)

* Bipaoypapia yia cvotuata Android kat non-
Android (Tizzen, Mozilla, etc)

* JUYKPITIKN AVAAVOT] APXITEKTOVIKIG, AEITOVPYIWYV,
UETPIKWV KA1 ETTIOKOTINOT TEXVOAOYIWDV

« Avantuén merpapatikov Aoyiouikov yia MOS
£101KOV OKOTTIOV

— IToAV xaAn yvwon Ilpoypaupatiopov yua OS,
AlkTua



*  ApYITEKTOVIKI] AIKTUOV KAl YITOWT)(PLEC
Teyvoioyieg yua 2vomuata Emkoweviev 5G

— Data analysis for 5G (5G-DA)
« Emokonmon oiktowv 5G

« Emoxonnon texvikov kal mAatgopumyv yia cloud
computing/big data analysis

« JVUYKPLITIKI] AVAAVOT] KAl epapuoyeg oe 5G
e MiKp1C KAIUOKOC TTEIPALATA

— Atktva — I[Ipoypappatiopog/Mabnuatika



YTOYEIN ETTKOIVEOVIAC

Ap. Alovoong Eevakng, email: nio@di.uoa.gr
Ka. Avaotaotia Towwta: email: atsiota@di.uoa.gr
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PART B



DT-1: « Avamtuén meLPAMATIKAC Stata&nc He AOYLOMLKO avolytoU Kwdika o€ cloud
nePLBAAAOV yLa HEAETN SIKTUWV KLVNTWV ETILKOLVWVLWV»

Turnoc epyaocioc: Opodikn/aTopLKn

Xpovodiaypauua vAoroinong: 8-10 UnVveg

Mepypapn: komog autng TNG epyaciag eival n vAomoinon melpapatikng dtatagng onwg
npoodepetal anod to Open Air Interface (OAIl - http://www.openairinterface.org/) ywa tnv

HEAETN TWV AELTOUPYLWV KOl TWV TIPWTOKOAAWV €VOG SLIKTUOU KIVNTWV ETILKOWVWVLWVY. To OAI
amoteAel pla avolxtol Kwdika UAomolnon €vo¢ OAOKANPWHEVOU OLKTUOU KLVNTWV
ETUKOWWVLWV. MPaKTIKA, eumeplexel tnv end-to-end e€opoiwon Twv SIKTUOKWY OVTOTATWVY
nou xpnotpomnolel €vag MNO (Mobile Network Operator). H ulomoinon otnv omoia
avadEpetal n gpyooia neplypadetal oToV ouvdeopo:
https://github.com/GinesGarcia/OpenAirinterface5G CloudCore

H vulomoinon Oa vyivel oe tpelc dadaoelg, we e&nc: a) Eykataotaon OpenStack, b)

Evkataotaon OAIl, EPC pépoc tou diktuou, c) Eykatdaotaon kat cuvdeon twv SDRs yla to
RAN pépoc tou Siktuou.

TEXVIKEC QMOUTHOELS ATTO TOV (PotTNTH/TEC IMou Ja avaAdaBouv thv epyaocio:

MoAU kaAn yvwon linux, kernel programming, kat C.

MOAU KaAf yvwon TNG OPXLTEKTOVIKAG KOl TWV AETOUPYLWV €VOG SLKTUOU  KLVNTWV
ETUKOLWVWVLWV.


http://www.openairinterface.org/
https://github.com/GinesGarcia/OpenAirInterface5G_CloudCore

DT-2: « Avamtuén MELPAMATIKAG SLATAENG LE AOYLOMLKO avVOLXTOU KWSLKA yLol LEAETN TOU
Radio Access Network — RAN, gvog Siktuou 4G»

Turog epyaociag: ATOULKA

Xpovodiaypauua vAoroinong: 6 PAVEG

Mepypapn: komog autng TNG epyaciag eival n vAomoinon melpapatikng dtatagng onwg
npoodepetal amod to srsLTE (https://arxiv.org/pdf/1602.04629.pdf) ywa TNV HeAETN
MPWTOKOAAwvV tou PHY, MAC, kot upper Layers oto medio tou RAN (eNB kot UE). To srsLTE
adopd AOYLOULIKO avolxtoU Kwdlka oTto ormoio €xouv vAomolnBel OAe¢ ol Asltoupyieg Tou
RAN €vog SIKkTUoU KIvNTWV ETKOWVWVIWY 4G, evw TO aoUPUOTO KOUUATL TIC ETLKOLVWVLOC
yivetat pe vAtlopko Software Defined Radio (SDR). H uAomoinon otnv omola avadEpetal n
gepyaoia adopa tnv dtataén mouv neplypadetal otov cuvdeopo: https://github.com/srsLTE
TEXVIKEC amouTHOELS Ao ToV pottnth/Tec mou Ja avaAdaBouv tnv epyaoia:

MoAU kaAn yvwon linux, kernel programming, kot C++.

MoAU koA yvwon Twv PWTOKOAAWV oto nedio tou RAN Kot Twv AELTOUPYLWV EVOC SLKTUOU
KLVNTWV ETUKOWVWVLWV.



https://arxiv.org/pdf/1602.04629.pdf
https://github.com/srsLTE

DT-3: «Alaxeipion mopwv Kat evopxnotpwon VNF (virtual network functions) og diktua
5N¢ yeviag»

Turog epyaociag: ATOuLKA

Xpovodiaypauua vAoroinong: 6 PAVEG

Mepypapn: Mia and TIC KawvoTouieg mou ¢Epvouv ta Siktua 576 yevidg eival n kat n
opllovtia Katatunon tou Owktuou oe autoteAny umodiktua 1 slices ywa ta omoia n
Slaxeiplon i) Twv Mopwv Tou artatoVV Kal ii) Twv Aeltoupylwy mou ta anaptilouy, yivetal
KEVIPIKA.  ZKOMOC 1TNC e€pyaciac elvat  va  ypnowomownBel to  openstack
(https://www.openstack.org/) wc¢ Baowo epyaieio yia Siaxeipon slices, kot va
avantuxBouv evopxnotpwteg/orchestrators mou Ba ekpeTaAAevovTal TIG UTNPEGCLEC TTOU
npoodEpel To openstack.

TEXVIKEC amouTHOELS Ao ToV pottnth/Tec mou Ja avaAdaBouv tnv epyaoia:
KaAn yvwon mpoypapatiopol Kal tponyoUupevn evaoxoAnon pe openstack.


https://www.openstack.org/

DT-4: « MeA£Tn KoLt aAVAAUGH SESOMEVWV QTG METPLKEC EKTLLNONG TNE TTOLOTNTAG
eunepiag. Nepintwon epyaociag pe tnv petpikil VMAF tng Netflix»

Turog epyaociag: ATOuLKA

Xpovodiaypauua vAoroinong: 6 PAVEG

Mepwypapn: H Netflix €xet dnuioupynost tnv peBodo AfloAoynong Bivteo «Video
Multimethod Assessment Fusion (VMAF)» n omoia umoAoyilel tnv moldétnta tou video
streaming amo tnv pepLa tou mapatnentr). H vAomoinon tou aAyopiBuou mapexeTol we
Aoyloplko avowxtoU kwowka (https://github.com/Netflix/vmaf), kat amoteAel tnv Baon yla

TNV LEAETN 1o Ba yivel ota mAaiola tng epyaoiac.


https://github.com/Netflix/vmaf

DT-5: « MEAETN EMUKOLVWVLWV OUOKEVNG-0e-0VOKeLN (device-to-device) pe
T(POCOOLWOELG OTO AOYLOMLKO omnet++»

Turog epyaociag: ATOuLKA

Xpovodiaypauua vAoroinong: 6 PAVEG

Mepypapn: H ancuBeiog emikowwvia peTaéy dVO 1 MEPLOCOTEPWVY CUOKEUWV Eival TO
oxnua ylo tnv oxedlaon VEwv UMNPECLWV Kal TNV UloBg€tnon véwv SuvatotATwy ota
CUOTAUOTO KVNTWV ETILKOWVWVLWV 51 yevidg. MapoAa autd amalteital mpwta n enilvon
HLOC OELPAC TIPOKANCEWY, OTWE N oxedlaon Twv KATAAANAWY TIPWTOKOAAWV ETIKOWVWVLAC, N
uloBETnonN aLOTILOTWY OXNHUATWYV avokAALPNC TwWV YEITOVWY HLOC CUOCKEUNG, Kol N
epoppoyn amodoTikwy oxnNUATWY Slaxeiplong tou GACUATOC Kol TwV TapeUPoiwy. Ita
nmAaiola Tic epyoaociac Ba peAetnOoUV QUTEC OL TIPOKANOELC LE TO AOYLOULKO TIPOCOUOLWOEWY
omnet++.

TEXVIKEC QITOUTHOELS ATTO TOV (pottnNTh/TEC Iou Ja avaAdaBouv tnv epyaoio:

KaAr yvwon mpoypopatiopol Kol ponyoUpEVn evaoxOAnon Le omnet++.



DT-6: «Metpnioeig kot Alaxeipion powv o SDN-enabled diktva»

Turtog epyaoiag: ATOULKA

Xpovodiaypauua vAomoinong: 6 UNveg

Mepypapn: H texvoloyio SDN elodyel ota SiKTUO KIVNTWV EMLKOWWVLIWY TNV duvatotnta
oL poEC eAéyxou va Slaxwpilovtal amd auteg Twv Oedopévwy, TapEXoOvVTac £ToL TN
Suvatotnta omolecdnmote anodaocelc eAEyxou, va AapBavovtal KEVIpIKA. Me tov TpOomo
QUTO, Ol KAOOLKEC SLKTUOKEG CUOKEUEC LETATPETOVTAL OE EVEALKTO TTPOWONTIKA OTOLXELQL
Tou SIKTUoU. ITNnV gpyacia auti Ba xpnolpomnolnBet mewpapatikn dSatatn yla TNV HEAELTN
Twv duvatotAtwy BeAtiotonoinong tng enidoong evog SkTUou Otav Yivetal Xpnon tng
texvoloyiac SDN.

TEXVIKEC QITOUTHOELS ATTO TOV (pottnNTh/TEC Imou Ja avaAdaBouv tnv epyacio:

KaAr) yvwon mpoypappatiopol oe python, mponyoupevn evacxoAnon pe Aoylopko ELK
(Elasticsearch Logstash kibana)



YTOYELN ETTKOVOVIAC

Ap. Anuntpng TooAkag, email: dtsolkas@di.uoa.gr
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PART C



EL1: Review of 5G evolution in Europe

The goal of this thesis is to review the ongoing research and standardization efforts
towards 5G realization in Europe, e.g. from 5G PPP. Moreover, important performance-,
business-, and societal Key Performance Indicators (KPIs) defined by 5G PPP will be
studied.

The 5G Infrastructure Public Private Partnership (5G PPP) is a joint initiative between
the European Commission and European ICT industry. The 5G PPP will deliver
solutions, architectures, technologies and standards for the ubiquitous next generation
communication infrastructures of the coming decade. The challenge for the 5G PPP is to
secure Europe’s leadership in the particular areas where Europe is strong or where
there is potential for creating new markets such as smart cities, e-health, intelligent
transport, education or entertainment & media.

545 PP

The SG Infrastructure Public Private Partnership




EL2: Quality of Experience (QoE) provisioning in 5G networks

The goal of this thesis is to study the latest proposed 5G architecture and discuss QoE
implications in terms of QoE monitoring and provisioning.

NSSF AUSF F—N13— UDM
N2 N12 N8 N10
AMF  -N114 SMF —N7— PCF F——N5— AF
/ I |
N1 N2 N4

UE (RIAN N3 UPF

L

Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

TS 123 501 - V15.2.0 - 5G; System Architecture for the 5G System (3GPP TS 23.501 version 15.2.0 Release 15)



EL3: HTTP Adaptive Streaming (HAS):
Study of distributed/centralized mechanisms

In this thesis, HTTP Adaptive Streaming, an
innovative video streaming method embraced by
YouTube in order to avoid stallings for the end
user will be studied. The purpose of the thesis is
to examine the QoE, fairness, stability, and
spectrum efficiency of current distributed HAS
algorithms, as well as to explore the benefits of
more centralized solutions. The simulation will
be based on an LTE/5G network using open
source software.

» Programming skills required
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EL4: Segmented video selection study and simulation

The purpose of this thesis is to study and optimize the video segment selection problem
within HTTP Adaptive Streaming. It will simulate a network where segments of different
encoding and content are stored (cached) on various nodes (mobile devices / base
stations - macro or femto). The goal is that each user will jointly select from which
node to look for which next video segment that maximizes his viewing experience in
QoE terms. The simulation will be based on an LTE/5G network using open source
software.

» Programming skills required
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YTOYELN ETTKOVOVIAC

Ap. Eipnvn Atwtov, email: eliotou@di.uoa.gr
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PART D



SN-1: A quantitative comparison of different mMTC
Technologies in 5G

Tasks:

« Task 1: A detailed survey on co-existence of MTC and HTC in 5G

- Task 2: A quantitative comparison of different candidate technologies
for massive MTC (Zigbee, LoRA, NB-IoT, eMTC, Bluetooth low energy
technology etc.)

Rationale behind the topic:

« This thesis work will be useful for the project SPOTLIGHT (2>A
detailed survey on MTC and HTC co-existence).

Skills:
» Basic knowledge of networks, MATLAB

Expected time to finish the thesis: 7-8 months



SN-2: Load aware uplink scheduling algorithm in NB-IoT

Tasks:

» The candidate will conduct a link level simulation of NB-IoT uplink data
transmission (Using MATLAB).

« An uplink scheduling algorithm to decrease the latency and to increase the
number of supported devices within a targeted delay.

Skills:
« Basic knowledge of networks, MATLAB

Expected time: 7-8 months



Contact details

Mr. Subin Narayanan, email: snarayanan@di.uoa.gr
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