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Mouwa €ivat n EETT: H EBvikn Emutport) TnAemikowwviwv kat Taxudpopeiwv (EETT) sivat Ave§aptntn

Alowkntiki Apxn. ArtoteAel tov EBviko PuBpoti mov puBuilet, emomntevel Ko eAEyXEL: (a) Tnv ayopd
NAEKTPOVIKWYV EMUKOWVWVLWV oTaBeprg Kot Kvntig TNAedpwviag, acUPUATWY EMLKOVWVLWV KOl
Stadiktuou kau (B) Ttnv taxudpoukn ayopad
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- Mntpdo Napywy EMLKOLVWVLWV KOL TNG
- Karayyelieg Karavalwrov ) ,
- Internet : Texvoloyiog MAnpodoptkng
- Kwnig TnAeduwviag - Kepaleg - Emonvsia

KOlL OL OXECELC TNG UE TNV

- Wndnariig Tnhedpaong Leondlovrog

- Mntpdso Padio- ~ mapéxou MNoAuteia
CUXVOTHTWY ~ Mntpwo Napdywv

- Enonreia, sudu - Karayyehieg

ool ey W - Tawspopcion

* Mopeic: BEREC, IRG, Aowto - Buxbov Tnhedpaong
: ) : :

* Digital Agenda 2020 : nterne

B - OTTs - Over The Tops

*Kufépvnon L - Taxudpopwav Yrnpeoiov
* Bouliy
* Awatooivn ' J Karaoxeu aotég
N} - Hardware
Indvior eBviroi Mépot AN\eg "--;\ B - SNoftt;vuar:
ap g etworks
Npwrofoulie Anpooiwy Aveg “: Epnopot E§onMojiod
aevbi oewy v pu lwvidTTag X Neléree:
Kerrow edwrég = Eruyetprostg - MoAlreg
Kowwyviamglvwong DNpéoPacn = ledtiun puevayeipion - Nowwmra
- Kérowot g Xwpag
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PuOuotikég Apxeg kat QoS

Avayvwpilovta¢ tn onupoocia tTwv TMANPodopLwV yla Toug XPHOTEC KoL TNV ayopd Twv
TNAETUKOWVWVIWY, oUudwva pe To OleBvr) TMPOTUTIOL KOl OUOTACEL, TwV OleBvwv
opyaviopwy, pia EBvikn) PuButotikn Apxn (EPA) €xel tnv umtoxpEwon va AABeL PETpA yLa va
eCaodpaliost:

Mapoxn AVILKELUEVIKNG TTANPOdOPNONG YLOL TOUG

EUMAEKOEVOUG LUE t?q TNAETLKOLWVWVLAKA oyopad
Yyuq Avamntuén aflomiotwy
QVTAYWVLIOUO < > BIKTUWV NAEKTPOVIKWV
HETAEL TWV ETILKOLVWVLWV

TIAPOXWV

U

Mpootaoia Twv TEALKWY
XPNOTWV

@ceTT

EONIKH ENITPOMH THAENIKOINONION & TAXYAPOMEIQN



Oplopoti - AteBveic Opyaviopot

End-to-end quality [ITU-T E.800]: Quality related to the performance of a
communication system, including all terminal equipment

Parameter [ITU-T E.800]: A quantifiable characteristic of a service with specified
scope and boundaries

Quality of service [ITU-T E.800]: Totality of characteristics of a telecommunications
service that bear on its ability to satisfy stated and implied needs of the user of the
service

Measure [ITU-T E.800]: A unit by which a parameter may be expressed

Network performance [ITU-T E.800]: The ability of a network or network portion to
provide the functions related to communications between users

ITU: (ITU-T $G12)
ETSI: (STQ)
IETF: https://

ECC/CEPT: https://www.cept.org/



https://www.itu.int/
https://www.etsi.org/
http://www.ietf.org/

METPNTIKEC EKOTPOATELEC

Oplopog: QoS measurement campaigns aim at gathering information to characterize the
QoS of the mobile networks in terms of Key Performance Indicators (KPIs), perform
benchmarking and evaluate existing legislation commitments or optimization of the network

NapAUETPOL HETPNTIKWV EKOTPATELWV

o.. NepBariov pEtpnong: to eptBailov pétpnong Stakpivetatl oe SU0 KATNYOPLEC:
1.MeTpnoeLC EEWTEPLKWV XWPWV

2.METPNOELG ECWTEPLKWV XWPWV

B. Zevaplo pETPNONG: Ta oevapla Sle€aywyng HLag LETPNTLKAC EKoTpaTeiag mephapBavouv:
1.2TATIKEG LETPNOELG

2.METPROELC €V KLVAOEL
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2uotnuata Emomntteiog QoS SiKkTuwV Kvntwv
EMLKOLVWVLWV

Ta ovothpoata enomnteiog Tou QoS SIKTUWV KLVNTWV EMIKOWVWVLWV Slakpivovtol
OTLC LKOAOUBEC KaTNYOpLEC:

» Katnyoptaa 1: peTPAOEIC OO €AEYXOMUEVEC METPNTIKEG OlaTAfel pe
duvatotnta TauTtoxpovne METPnong oAwv twv mapoxwv (benchmarking
measurements)

» Katnyopla 2: LETPNOELC QMO TIC TEPUOTIKEC OUOKEUEC KABE xpnotn HE
duvatotnta METPNONG HOvo Tou Tapoyxou Ttou (Crowdsourced Data
Collection)

» Katnyopia 3: petpnoeic amno ta dedopéva tou Sktuou
» Katnyopia 4: petpioelg amd cuvouaopo Twv avVwTEPW

Evw oL deikteg pétpnong umopei va eivan idoy, watoco n dtadopomnoinon otn
nedodoloyia kKaOLotd un ePIKTA TN CUYKPLOTN TWV AMOTEAECUATWY TOUG
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Noapadstypa vBpLdKNG AUonG emontteiag/pertpnong QoS/QoE

Probes & statistics International End-user Qos Automatic Benchmark & Quality
Benchmarks Measurements Service Measurements
Assurance
~— Monitoring

flummmr

\—

QOE Modelling Surveys QoE model

measure end-user QoS i
Omnitele QoE

TT

& TAXYAPOMEION



METPNTIKEG SLATAEELC

Drive test
Walking test
Unattended probes

YV V. Y V

Crowdsourced Data Collection can be largely categorised into two categories
namely, active and passive measurements (see [IETF RFC7799])

H ouAAdoyn otolyeilwv amo to S(KTUO EVOC TOPOXOU VLo TOV UTTOAOYLOUWYV SEIKTWV
JTOLOTNTOC O€ Yapaktnpiletal wc uetpntikn dtataén aAda wc mnyn dedbouevwy
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Méetpnon tng padtokaivyng

OL petpnoelc padlokadluPnc ouviotavrol otn ANPn Eexwplotd tou AapBavopevou
emunedou onuatoc oe pla dedopgvn yewypadikn B€on yla KaBe eVPoOC CUXVOTHNTWV avVA
texvoloyia Siktuou.

OL tpomol pEtpnong tne padtokaiuvPng dtakpivovtal og SVO:
-NadnTiko Tpomoc pEtpnong (scanners)

-Evepyntikeg petpnoelc (ouokeun teAtkou xprnotn)

Avadopeg yla tig pebodoloyieg pEtpnong tng padiokaluPng kat tng kaAAuPng uninpeoiac eivat [ECC Report
103], [ECC Report 256], [ECC Report 118], [ECC Report 231] and [ECC Rec (12) 03]
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MAeovekTApOTO TOONTIKAG KOL EVEPYNTIKAC LETPNONC

Advantages of passive measurement Advantages of active measurement
Measurement is undetected by network operator Measurement under realistic operation in the
and can therefore not be influenced by him network

Parallel measurement of multiple frequency ranges / | Extensive set of possible measurement parameters
networks with only one equipment available, including measurements of throughput

Measurement also delivers information about the
true functionality of the network, including the
connection to the internet

Very fast measurements deliver high spatial
resolution of measurement results

No SIM-cards needed, thus no operator costs

Independent of frequency band (Frequency
limitation depends on the used scanning system)

Number of RS-subcarriers for RSRP-measurement
Is known
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Issues with passive measurement

Mo information about functionality of the network

MelovekTARATO TTAONTIKAC KOAL EVEPYNTLKNC HETPNONG

Issues with active measurement

Measurements can be detected by network
operator, possible influence through granting priority
access to measurement SIMs

No measurements of virtual cells in LTE advanced
networks

Throughput measurements require downloads of
large files. SIM cards with sufficient data volume or
flat rate necessary

Measured levels only valid if boosting of RS and/or
PBCH is known (relies on information of network
operator)

Availability of measurement data only when active
connection is established

One UE per network operator is required

Temporary / spatial resolution of results depends on
connection state of UE

Depending on parameters measured result contains
large amount of data, special post-processing fools
required

No data available after connection loss, recovery
time depends on UE

High complexity of the total setup

Throughput measurements need a file hosting
server with high-speed (internet) connection. For
example measurement with 3 LTE-UE"s (each 150
Mbit/s) need a file hosting server that supports 450
Mbit's download speed
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BaoIKEC NAEKTPOVIKES UTTNPETIES

& dwvi
& Short and Multimedia Messages Measurement

& Broadband Data Measurement

- Web Browsing Measurement
- File Transfer Measurement
- Audio / Video Streaming Measurement
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Me0BodoAoyia detypoatoAniac

H aélomiotia twv amoteAeopdtwy e€aptatal ano dUo otolxeia:
1.AplOUOC ZNUELWV/TIEPLOX WV UETPNONC
2.AplOUOC SelypdTwY ava TTEPLOXN UETPNONG

The number of measurements must be determined in such a way that the statistical relative accuracy is less than the maximum value
established and for at least 95% level of confidence. More information is provided in ITU-T Recommendations [ITU-T E.802] and [ITU-
T E.802 Amd2].

A two-steps methodology that can be used to obtain representative samples are stratification and simple random sampling.
Stratification can be used to calculate the number of geographical areas (for example cities, municipalities or districts) to be covered
during a measurement campaign to get results that represent the network QoS at a national level..

Simple random sampling can then be used to calculate the number of measurements to perform at each of the geographical areas
that were selected through sampling methods.

To allocate and perform measurements into the whole area are advised to define weights allocated to the complete zone base on
criteria to differentiate the areas where it is more relevant to carry out a greater number of measurements based on the purpose of
the measurements campaign. Some examples of criteria are population weight, telecommunications density, traffic density, end-user
density and so on; in order to define these criteria.

Publication of benchmarking performance results is out of the scope of this recommendation, however, a statistical framework
aimed to score and rank network performance can be found in [ITU-T E.840].
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EOviko Zuotnpna Métpnong & Napouaiaong AN tng EETT

H uAomoinon tou €pyou kavoTolel ta akoAouBa:
v' MeBodoloyia pétpnonc QoS & QoE tnc katnyopiog 1

v' Nopoxn LETPAOEWV EV KIVNON TWV SELKTWV TIOLOTNTAC UTINPECLWV KIVNTAC
TnAedwviog TavToxpova yia OAOUG TOUC TTapOXOoUC KLVNTAC TNAEDWVLOC

v' ME£Tpnon Twv SEKTWV TOLOTNTOC TNC EVPLIWVIKOTNTOC O otabepd onueia
yla OAOUG TOUC TTapOXoUC KLvNTNG TNAEPwviag, LECW ULag SUVOULKAG
Stadikaoiog mou Ba KAAUTITEL TO CUVOAO TNG XWPOG

v MAnpodopleg AELTOUPYLIKOTNTAC TWV UETPNTIKWY SLOTAEEWV KABWE KoL TOU
OUOTAMOTOC TTapouciaong

v’ Juykplowpa anoteAéopata

AN

Avalntnon anoteAeopatwy pecw GIS epapuoyng

v' Ol HETPNOELC Iipaypatornotovvtal ol pdwva pe ta ETSI standards kat Tig
ouoTAOoELS TNG ITU
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Apxttektovikn Zuotnpuatog Métpnong &
Napovaciaong AN (1/4)

H uAormoilnon Tou CUCTAMATOC KETPNONG KOL TTOPOUCLaoNC TWV OELKTWYV TIOLOTNTAC TWV SLKTUWV NAEKTPOVIKWV
ETUKOWVWVLWYV, TIEPLAAUBAvVEL TNV avamtuén kol B€on og Asltoupyia TPLWV SOULKWY UTTOCUCTNUATWY :

v'YrnooUotnpa 1: Metpntkr Stdtaén pétpnong SEKTWY otdTNTAC £V KIVAOEL
v'YrniooUotnpa 2: AikTuo HETPNONG TwV EVPUIWVIKWVY SELKTWV TToLdOTNTOC 0 0TaOEPE onueia
v'YrniooUotnpa 3: NMAnpodoplakd cuotnua rapouciaong anoteAeopdtwy AN

Ymwogouornua 1 ka2

Ymoouotnua 3

solutions (Google Maps API)

| ¥ Custom CMS Module
|| vKendoUI & Data Viz

' R ==
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| _ _ _ExowpoteieEETT — Nopougiagned. . _ | 1l * — — — —{/Existing & Customized
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MerpAotuv Napéyuwv |

- @EETT

) EONIKH ENITPOMH THAENIKOINONION & TAXYAPOMEIQN



Ap)ttektoviki — Yroovothparta (2/4)

H apXLTEKTOVLKH TOU oUOoTAATOG avaAUeTaL o€ SUO TUAHATAL:
A) Metpntikoc eéonAtouoc yia tn diteaywyn ekotpateioc UETPNOEWV aro tnv EETT (Yrnoovotnua 1 &

2) kau
B) > Uérr)ua napouvaoiaonc All. (Ymoouotnua 3)
Ta unocuotipata 1 Kot 2 TPAYUOTOTMOWOUV HETPAOEL o€ Al Kwntng
tnAedwviag eite pe KlvnteC povadeg eite amod otabepa Kol To umoovotTnpa 3
avalopBavel tnv dnpoactomoinon (omTikomnoinon) Twv AmoTEAECUATWY LECA
amo &va cvotnua Slaxeiplong meplexopevou. Emionc to umocuvotnua 3
dexetal koL peTpnoelc AN otaBepnc tnAepwviog OMwWC OUTEC €XOUV
Kotaypadel amo touc 6Loug Toug Mapoxouc.
To YnooUotnua 1 neptAappavet:
» €vav KLvNTO oToOuo HETPNONG (ELOLKA TPOTTOMOLNUEVO OXNHaA YLa KAAU YN LETPHOEWV yLa
HEYAAEC OTTOOTAOELG)
» €vav KWvNTo otoBuo petpnong (eldtka tpomomnotnpévo cakidlo mAdtng)
To YnooUotnua 2 neptAapPavet:
» elkool (20) eldikwv cuokevwv (probes)

To Ynoovotnua 3 meptAapBavet:
» AnoteAéopaTo LETPOEWV TTOPOXWV

» Mapouoiaon ctoeiwv otn dtadiktuakn mMAatpoppa é% EETT
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Ap)ttektoviki — Yrioouotrpata (3/4)

Mpotewopeveg Texvoloyieg / AUoeLg

YV V VY

Y VY

Metpntikod cvotnua Nemo Invex - Nemo Walker
Noylopuitkd Nemo Invex Outdoor

Nemo Autonomous / Nemo Fleet Manager

Nemo Analyze Server / Voice Server / Data Server

Ymoouotnpa 1 & 2

Orchard CMS
YUYXPOVEC TEXVOAOYLEC Tapouciaong
v Pndrakol xdptn - Google Maps API

v/ OTITIKOTIOLNEV ATOTUTIWON TWV Al TUTTOTTOLWVTAG TOUG
deikteg o€ povtélo ovtotAtwy - Orchard CMS custom module

v’ Nivakeg, HuepoloyLa, Siaxeiplon NpepoAoyLakol PoypaUUOTO
(schedulers) - Kendo Ul

v’ Tpadikéc amnelkovioelc - DataViz

Ymoouotnua 3

@ceTT
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Ap)ektoviki — Yrioouaotniupata (4/4)

L MAeovektipoto e§onALOHOU

>

>

>

'OAog 0 MPoOoPEPOUEVOC LETPNTIKOG EEOMALOUOC lval Tou idlou Kataokevaoth (Anite Finland Itd — Nemo) ue
anotéleopa tnv e€aodpaAion mMARpou¢ Stadettoupykotntag Kal BeAtiotonoinong os xapnAotepo emninedo. To 8Lo Kat
yla To Aoylopiko kataypadng kot eneepyaoiag.

Ol 0apwTEG LkavoTtoloLV To KpLtrplo deypatoAnyiag tou Lee kat MAPAAAHAA mpaypotonololv avayvwpLlon Twv
HETpOUUEVWYV onuatwy (channel decoding).

Auénuévec Suvatotnteg tou NEMO ANALYZE.

Y MAeovektiporto AOylopHIKoU

>

>

AvolkTn apxLtektovikn (open architecture) kat xprion SleBvwg avayvwpLopEVWV Kal
YEVLIKNG amodoxng mpotunwy (standards).

ApBpwTh KoL TIOAUETILITES N APXLTEKTOVLKN.

To CMS vlorolet eyyevwe untnpeoiec web-API (web-services) yla tnv dtaovvdeon pe
eEWTEPLKA TTANPOdOpLAKA CUCTAUATA.

O MS-SQL-SERVER uvlorolet dtadikaoiec uPnAng acpAAeLag KoL TPOOTACLOG TWV
dedopévwy oe oxeEon e avtiotolxeg BAoeLc.

To eninedo napouciaong (Presentation Layer) uhomoltel texvoAoyieg HTML5, CSS3 o€ €va
TPOCAPUOCUEVO popdoturo (Responsive Template) mou mapéxet tnv dLa epmelpia
nAonynong aveaptATOU CUCKEUNG.
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Katnyopieg Asiktwv Mowotntacg tov Zuotnparog tng EETT

Aeikteg mowotntacg (AM) mou Ba moapeExovtal PECW Tou €pyou Slakpivovtal oOTLC
akOAoUBEeG Katnyopleg:
» Katnyopia 1: Asiktec moloTNTAC UTINPECLWY CUCTNUATWY OTAOEPWVY ETILKOLVWVLWV.

» Koatnyopla 2: AsiKTeC TOLOTNTAC UTINPECLWY CUOTNUATWY KLVNTWYV ETILKOLVWVLWV.

» Koatnyopla 3: AslKTeg OLOTNTAC UTINPECLWYV EEUTINPETNONG KATOVOAWTWY KOL UTINPECLWV

nAnpodopLwv KAtaAoyou.

@ceTT
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2uotnpa Metpnonc kot Mapovoiaong Asiktwyv Mowotntog
AlkTtUwV HAskTpoviKwV EMKOWVWVIWV

OAOKANPWON EPYOU EVTOC XPOVOSLAYPALLLLATOC

1.MeTpnTIKAC EEOMALOMOC
- OxApaTog
- Jakiblo mAdTNG
- 2t00epwv onpeiwv
2. MAnpodoplakol cuoTApAToC napovciaonc anoteAsopdtwy All
- AettoupylkotnTa
- Euxpnotia
- Epdavion

@ceTT

EONIKH ENITPOMH THAENIKOINONION & TAXYAPOMEIQN



Metpntikéc Srartaserc (1/2)

Eupwnaikn Evwon
Eupwnaiké Tapeio
Mepipepeiakns
Avanwéns

wnoplakneifiata EZ"A

OAa sival Buvata " 2007-2013 = =
EHIXEIDHG\OKé I_Ipéypcxuucl EE=] < | npéypoppa yu v avimui y
“Wneiakrh Zdykfian” G JFiC Via GAOL

Me tn ouyxpnpatobdbdétnon tns EAAaGdas kai tns Eupwnaikhs Evwons EONKH ENTROMHTHAETIKOINGNIGN &TAXYAROMEION



Metpntikéc Swataterc (2/2)

Eupwnaikh Evwon
Eupwnaiké Tapeio
MNepipepeiakns
Avantwéns

yneiakneddata
/ OAa sivar Buvaca

Enixeipnoiako Mpdypappa
“Wnpiakrh Zuykfiaon”

@ceTT
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Apxwn lotooeAida Metis

’ @ metis X
€« C' [} metis.eett.gr

£ Eqopyoyég  £4 HTML Color Names

3

TNQZIAKH NMYAH o  METPHZEIZ
MAnpoyopieg kat Evnpepwon MNapouciacn AoteAsopdtwy

Agikteg MolotnTag AIKTUWY ETILKOWVWVLWVY

N’ HAEKTPONIKON ENIKOINQNION

v KoAwor\Bate oto metis

s O Lotdtomnog Metis anoteAel pLa SLaSIKTUAKR TAT@OpA UE T XpRON TNE orolag o

» XPAOTNG 1) EMEVEUTAC TNAETILKOWWVLAKGV CUCTNUATWY (OTABEPLV KaL KLvNTwy)
UTIOPEL VA QTIOKTA PIE EYKUPO KOL QVTIKELUEVLKO TPOTIO CUYKPLOLUEG TANPOYOPLEG YL
TNV TOLOTNTA TwV SIKTUWV (OTABEPWV Kal KLVNTWY) oTnv EANGSQ, KaBWG Kat Tnv
TOLGTNTA TWV TIPOCWEPOLEVIWY QMO QUTA TNAETILKOLVWVLAKWY UTINPECLWY. OL
GUYKEKPLUEVEG TIANPOWOPLEG TIPOEPXOVTAL QMO SLAYOPETIKEG TINYEG avaAoya LE TO
£(60C TNG TEXVOAOYLAG TOU TNAETILKOLVWVYLOKOU SIKTUOU. H EMAOYN TWV SELKTWV
TIOLOTNTAG (AM) TOU TIAPEXOVTAL PECW TOU Metis eTAEXBNKAV KATOTILY SnpocLag

A SLaBoUAeuong kal epthapBavovat oe Kavoviapo tng EETT.

Katnyopleg Astktwv Moldtntag

Aeikteg MoLdTNTAG YINPESLWY ALKTUWY Aeikteg MoldTNTAG YIINPESLWY ALKTUWY Aeikteg Molotntag Ynnpeowwv E§unnpétnong
Kntwv Emkowvwviwy Itabepwv EMKOWWVLOVY TeALKWV XpNOTWV Kat YINPECLWY
MAnpogopLwv Katahdyou
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