2uoctTnuarta Kivntwyv Kai
[TpoCWTTIKWV ETTIKOIVWVIWYV

BaolikEC apXEC TWV
KUPEAWTWY CUCTNUATWYV
KIVNTWYV ETTIKOIVWVIWV



BaoIKEG EVVOIEG

2TAOEPEG ETTIKOIVWVIES
To onueio TTpocaoncg uttnpeaiacg gival

oTa0EPO.
+30 210 7722532

+30 210 7722530

TNAEPWVIKO
QiKTUO

.___
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BaoIKEG EVVOIEG

2TOOEPEC ETTIKOIVWVIEC

To onueio Tpocaonc uttnpeaiacg gival, wg
ETTI TO TTA€iOTOV, OTABEPO.

Totmkog ISP

QiKTUO
eTQIPIOC
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BaoIKEG EVVOIEG

KIvnNTEG ETTIKOIVWVIEG 7N
To onueio TTpocaonc

uTTNPECiacg OtV eival

oTaBEPO.

— A
MovoonuavTtn oxeon XxpnoTn Je
OUYKEKPIUEVO TEPUATIKO.
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BaoIKEG EVVOIEG

[MPOCWTITIKEG ETTIKOIVWVIEG

To onpeio TrpdéoBaoncg uttnpeaiac Ogv
gival oTa0epo0.

Ox1 yovoonuavtn oxeon xpnoTtn Je
OUYKEKPIUEVO TEPUATIKO.
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BaoIKEG EVVOIEG

KivnNTEG KAl TTPOCWTTIKEG ETTIKOIVWVIES

2. KOTTOC

OT1ToI000NTTOTE JOPPNC ETTIKOIVWVIQ,
UE OTTOIOONTTOTE TTPOCWTTO N
TEPUATIKO, OTTOUDNTTOTE.
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BaoIKEG EVVOIEG

KivnTécg Kai npoomesg ETTIKOIVWVIEG

ETTiAe¢e TOV TTPOCWTTIKO

Na sival o€ ap1Buo Tou K. X

OTTOIOONTTOTE UEPOG:

Kivnto TNAEQWVO

TnApwvo ypageiou
EVOUPMATO

TnAépwvo ypageiou
aoupuaTOo

Anuoaoiog Ok. X
XWPOGC WTTOPEI; TnAE@wvo oTTITIoU
TnAegidoTtroiNtng
o MeTakivnon Y
—_ 3 Fax
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BaoIKEG EVVOIEG
KivnNTEG KOl TTPOCWTTIKEG ETTIKOIVWVIES

Baoikol TTapAyovTeC yia TNV TTapoxn
KIVNTWYV KOl TIPOCWTTIKWYV ETTIKOIVWVIWV:

Kivnrikotnra tou 1epuartikou (terminal
mobility) = aoUpuarn mpooBacn

[looowrTTiknN KivhTikKOTNTA (personal
mobility) == TPOCWITIKGS APIOUOS

DopnToTNTA TWV UTTNPETIWYV (Service
portability) — == TPOPIA E§UTTNPETNONGS
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BaoIKEG EVVOIEG

KivnTiIkKOTnTO
KivnTIKOTNTO TEPMATIKOU

Aouppuart
% OIKTUO

» AVAyKn METAQOPAC
TOU TEPUATIKOU.

» Na uttdpxel padio-
KAAuyn.

MpoocwITIKA
KIVNTIKOTNTA

» Ox1 atrapaitnTa yeTagpopa
TOU TEPUATIKOU.
» Xprion TTpocwTITiKou apifuodu.
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BaoIKEG EVVOIEG

PopnNTOTNTA UTTNPECIWYV

Ava@EpeTal oTn duvaToTNTa TOU OIKTUOU va
TTAPEXEI UTTNPECIEC O€ TEPUATIKO / BEoN TTOU
ETTIAEYETAI ATTO TOV XPNOTN.

O1 akpIBEiC UTTNPETIEC TTOU PTTOPEI VO OEXTEI O
XPNOoTNG £CapTWVTAl ATTO TIC OUVATOTNTEC TOU
TEPMATIKOU AAAQ Kal TOU OIKTUOU TTOU ECUTTNPETEI
TO TEPMATIKO.

[1pAYUATOTTIOIEITAI HE TNV EVNMEPWON TOU TTPOPIA
ECUTTNPETNONC KABE XpnoTn Kal Tnv avalnrnon
TOou, OTav Xpelaceral.
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BaoIKEG EVVOIEG

OIKOUMEVIKR KIVNTIKOTNTO

Ta TPOTUTTA VIO TO CUCTAMOTA KIVNTWYV
ETTIKOIVWVIWYV £XOUV WC OTOXO va
£Cao@aAioouyv:

AlOAgITOUPYIKOTNTA METACU TWV OIAPOPWYV
OUCTNUATWY acupuaTng TTpooaonc.
KIivNTIKOTNTA O€ OIKOUMEVIKN KAIJOKAQ.
[Tapoxn uttnpeoiwyv JEYAAoOU eUPOUC
cwvng.
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BaoIKEG EVVOIEG

OIKOUMEVIKR KIVNTIKOTNTO

N

Zwvn 4: OIKOUMEVIKN
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MicroCell o= PicoCell
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Evolution of Radio Access
Technologies

2020s

1G
E‘ (s

5G
@l ‘ ig‘os + Massive broadband
- Ultra HA

@ @ ‘ 2000s WLIE - Ultra low latency

3G = IP core - Network slicing
‘ : - Video and
‘‘‘‘‘‘‘ ; mg:'éz:::gmet broadband data
| | @® 1990s s
» > .\IOI'{’ than 2GA . . martphones
24 Kbis | 64Kb/s | 2Mbis | 100 Mb/s | 1 Ghs S i
® 1980s capacity

5 ® 1G
‘ & + Analog
7 b + Voice
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ECEAIEN UTTNPECIWY

Broadband
A i 1 A . in wide area
Augavopevn emidoon, HEIOUPEVO KOOTOG TTOPOXNS TT—
Video telephony
- - Real-time IP
Multitasking multimedia and games
WEB browsing Multicasting
Corporate data access
Streaming audio/video

MMS picture / video
HTML browsing
Application downloading

E-mail
Voice & SMS Presence/location

Mobile connectivity 30

Evolution of industrial value 4G - rsdbared

Critical

3 ‘ Communication

LTE-M and NB-loT

26

Data

Always connected - cloud computing - streaming
= k3

=
Messaging and global roaming
.

Human to human Telemetry Machine to Machine Internet of things
1980s 1990s 2000 2010 2025
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ECEAICN TWV YNPIAKWY CUCTNHATWYV
KIVNTWV ETTIKOIVWVIWV

E¢EAICN atTro 2G o€ 5G

. * Mainly circuit switched, with packet-
e Eosie switching introduced since GPRS
L / ZG * Based on TDMA (and CDMA for CDMA
One)
e 'S GRS = AW -
1o EDGE
l; \ _ e Circuit and Packet-switched
/ L * (Primarily) based on wideband CDMA
COMA-2000 3G
(by 3GPP2) W-CDMA = HSPA y/
\ /

packet core.
* Based on OFDM and MIMO
* Cooperative processing

N
()]

LTE ~
* Based on massive MIMO, Small Cell
and centralized processing techniques

* Integrated wire and wireless full IP
networks

| I
| I
| |
| [
| I
| [
| I
\ \L / ™ :  All IP flat architecture with evolved
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A GLOBAL INITIATIVE

Standards organizations and other related bodies have agreed to co-
operate for the production of a complete set of globally applicable
Technical Specifications for a 3rd Generation Mobile System based on
the evolved GSM core networks and the radio access technologies
supported by 3GPP partners (i.e., UTRA both FDD and TDD modes).

The Project is entitled the “Third Generation Partnership Project” and
may be known by the acronym “3GPP”.

3GPP has been established for the preparation and maintenance of
the above mentioned Technical Specifications, and is not a legal entity.
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3GPP comprises of:
e Partners:
— Organizational Partners

e 3GPP is open to all standards organizations
irrespective of the geographical location.

— Market Representation Partners

e |ndividual Members



3GPP is characterized by the following attributes:

* Minimum production time for Technical
Specifications from conception to approval

e Fast, electronic based approval process

 Maximum use of modern (electronic)
working methods

 Minimum number of hierarchical levels with
decision making taking place at the lowest
appropriate levels
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Internal structure of 3GPP

A GLOBAL INITIATIVE

Project Coordination Group (PCG

TSG RAN
Radio Access Network

RAN WG1
Radio Layer 1 spec

RAN WG2
Radio Layer 2 spec
Radio Layer 3 RR spec

RAN WG3
lub spec, lur spec, lu spec
UTRAN O&M requirements
(Radio CN Interfaces)

RAN WG4
Radio Performance
Protocol aspects

RAN WG5S
Mobile Terminal
Conformance Testing

RAN WG6
GSM EDGE
Radio Access Network

TSG CT

Core Network & Terminals

CT WG1
MM/CC/SM (lu)

TSG SA
Service & Systems Aspects

SA WG1
Services

(end-to-end aspects)

CT WG3

networks

Interworking with external

SA WG2
Architecture

CT WG4
MAP/GTP/BCH/SS

SA WG3
Security

(protocols within the CN)

CT WG6

Smart Card Application Aspects

SA WG4
Speech, audio, video, and
multimedia Codecs

Technical Specifications
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SA WG5S
Telecom Management

SA WG6
Mission-Critical Applications




3GPP meetings

UOTNUOTA KIVATWYV KaI TTpOCWTTIKWY ETTIKOIVWVIWV
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A GLOBAL INITIATIVE
ARIB

The Association of Radio Industries and Businesses, Japan
ATIS

The Alliance for Telecommunications Industry Solutions, USA
CCSA

China Communications Standards Association _,. » g—: ne=m TTA “<2 ARIB
ETSI

The European Telecommunications Standards Institute
TTA

Telecommunications Technology Association, Korea
TTC

Telecommunication Technology Committee, Japan
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Emidpaon Tng KIvnTIKOTNTAG OTNV
ECEAICN TWV TNAETTIKOIVWVIOKWY OIKTUWV

H €€EAIEN TWV TNAETTIKOIVWVIAKWY OIKTUWV
EOTIACEL:

2Th
utrn

21N

BeATiwWON TNG TTOIOTNTAC KAl TNG TTOIKIAIAC TWV
PECIWV TTOU TTPOCPEPOVTAL.

V UTTOOTAPICN TNG KIVNTIKOTATAG (Mobility), o€

OTTOI0 HOP®I KAl AV gpgavileTal auTr).
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ACUPHOATO CUOTAMOTO KIVTWYV KAl
TTPOCWITTIKWYV ETTIKOIVWVIWV

KUuWyeAWTA 2UCTAMOTA ETTIKOIVWVIWYV

210X 0G: [Napoxn utTnPECIwV WV Kal OEQOUEVWY O€
KIVNTA TEPMATIKA, TTOU eUPaViCouV ueyaAn diaammopa o€
OPOMOUC Kal AEWPOPOUC ACTIKWYV, NMIACTIKWY KAl
QYPOTIKWV TTEPIOXWV (KIVNTA TEPUATIKA UEYAANC
Taxurnrac).
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H Baoikn 10ga

2.UvOEQN OTO EVOUPMATO DIKTUO HE PIa Jovo acupuaTtn eugn (Single hop)
O xwpog diaipeital o€ KeAla — KUTTOpa (cells)

Evacg otaBpocg Baong (base station) avaAapfavelr TNV acupuaTn ETTIKOIVWVIA JE
TOUG XPNOTEC HECO O€ eva KeAl (cell)

OI1 KIVOUMEVOI XPNOTEG UTTOPOUV VO aAAAlOUV KEAIO EVW ETTIKOIVWVOUV

MetatrouTrn (Hand-off) AapBavel xwpa otav evag KIVOUPEVOS XpNoTNG apxIZel va
ETTIKOIVWVEI HECW EVOG VEOU OTABUOU Baong

/S

[MapayovTeg TTou puBuICOuV TO NEYEBOG TWV KEAIWVY
ApIBUOGC XpNOTWYV TTOU TTPETTEI VA UTTOOTNPIXO0UV
TexvoAoyieg TTOAUTTAEEIOC KAl EKTTOUTTNG (OIApOPPWON, KWOIKOTTOINON K.A.TT)
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ACUPHOTO CUOTAMOTO KIVTWYV KAl
TTPOCWITTIKWYV ETTIKOIVWVIWV

KUuyeAwTa ZUOTAMATA ETTIKOIVWVIWYV
BApata €¢EAIENG
MeTtaBaon o€ yn@lakn JETAdOON.
BeATiwon Twv 0100IKACIWY EAEYXOU.
XpnaoigoTtroinon MIKPOKUWEAWV.
NMpoBARuaTa
» Meyalol 1oToi KEpaAIWY TWV OTABPWYV Baonc.
» AUOKOAIO £CEUPEONC XWPWYV O€ AOTIKEC TTEPIOXEC.
» KOOTOG eyKATAOTAONC KAl ASITOUpPYIAC.
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ACUPHOTO CUOTAMOTO KIVTWYV KAl
TTPOCWITTIKWYV ETTIKOIVWVIWV

KuyeAwTa ZUCTAMATA ETTIKOIVWVIWYV
2 XE0I100TIKOI OTOXOI

» MeyioTotroinon apiBuou xpnotwyv ava MHz kai
avA KUWEAN O€ TTUKVOKOTOIKNUEVEC TTEPIOXECG.

» O1 oTaBuoi Baonc va TTapéxXouv upeia
PAdIOKAAUWN O€ APAIOKATOIKNMEVEG TTEPIOXEC.

ETiTTTwoEig

> YWNAN TTOAUTTAOKOTNTA TEQUATIKWV.

» YWnNAN KatavaAwaon 1I0XU0¢ EKTTOUTTAC KAl
ETTECEPYAOINC ONUATOC.

» XAUNAN 1ToIoTNTa KUKAWPATWV.
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2UHMBATIKA CUOTAMATO PAOIOETTIKOIVWVIWYV

* . EykatdoTaon véag kKAnong

> AUTOVOUEG TTEPIOXEC
» 000 1o duvaTtd peyaAuTtepn Treploxn KAAuWNG
» MeydaAn 10XUC EKTTOUTTNG

> Ox1 d1aTTOUTTEC
2uoTtiiuata Kivntwy kai MNpoowTTikwy ETTIKoIVwvIwV



2UMBATIKA CUOTAMATO PABIOETTIKOIVWVIWYV

XApaAKTNPIOTIKA TWV CUUBATIKWY CUCTNHATWV:
[TOAU KaAr padiokaAuyn.
A&IToupyia o€ XaUNAEC OUXVOTNTEC.
AUCKOAIQ OTNV £TTAVAXPNCIYNOTTOINCN TWYV I0IWV
OUXVOTATWY OTNV TTEPIOXN ECUTTNPETNONG.

[TepiopiouEvoC apliOuog TauTdxpova
ECUTTNPETOUPEVWV XPNOTWV.

Mn atrodoTIKN XPNCINOTToIiNoN TOU PACUATOC.
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KugpeAwTtn doun

To 10aviIKO oUoTNUA KIVATWY ETTIKOIVWVIWYV Ba
TTPETTEL
Na AEITOUPYEI O€ HIO TTEPIOPICHEVN KAl
TTpokaBopiopevn Cwvn (UWNAWYV) CUXVOTATWV.
Na ecutTnPETEI OXEOOV ATTEQIOPIOTO APIOUO
XPNOTWV O€ ATTEPIOPICTEC, OO0 APOPA TNV EKTACOT)
TOUGC, YEWYPAPIKEC TTEPIOXEC.

: 1

KupeAwTo cuoTnua.
Ox1 TTOAU peyAAeC TEXVOAOYIKEC QANAYEC.
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KugpeAwTtn doun

ETTavaxpnoipotroinon CuxXvoTnTwy
AvVTIKOTAOTAON €VOC TTOUTTOU PEYAANG I0XUOC ATTO
TTOAAOUG TTOUTTOUG MIKPNG 1I0XUOG, O KaBEvVag aTro
TOUG OTTOIOUG KAAUTITEI JIKPO TUNMA TNG TTEPIOXNG
ECUTTNPETNONG TOU ouoTAUaTog (KuyweAn-cell).
2.€ KaBe oTaBPO BAoNC KATAVEPETAI Eva JEPOC TOU
ouvOAOU TwV dIaUAWYV TToU dIaTiBevTal yIa TO
ouoTnua.

2.€ VEITOVIKOUC OTAOUOUC KaTavEUOVTAl
OIAPOPETIKEC OMADEC DIAUAWV.

OA\ol o1 diaBeaipol diauAol KaTaveEovTal O€
OXETIKA MIKPO apIiOuo yeIToviKwy oTabpwy Baonc.
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ACUPUATO CUOTAMOTO KIVIITWV KAl
TTPOCWTTIKWYV ETTIKOIVWVIWV

OfyaTta oxediaong

PadiodiauAog

@06puog

AIOAEIYEIC

[MTapePBOAEC
[ToAUTTAECia, TTOAAQTTAN TTPOCRAON
ETravayxpnoiyotroinon @AoPaTOg
Alaouvdeon oTaBuwy Baong, KIivnTIKOTNTA
XPNOTWV
AOC@AAEIQ ETTIKOIVWVIWY

2uoTtiiuata Kivntwy kai MNpoowTTikwy ETTIKoIVwvIwV



	Slide 1: Συστήματα Κινητών και Προσωπικών Επικοινωνιών
	Slide 2
	Slide 3: Σταθερές επικοινωνίες
	Slide 4: Κινητές επικοινωνίες
	Slide 5: Προσωπικές επικοινωνίες
	Slide 6: Κινητές και προσωπικές επικοινωνίες
	Slide 7: Κινητές και προσωπικές επικοινωνίες
	Slide 8: Κινητές και προσωπικές επικοινωνίες
	Slide 9: Κινητικότητα
	Slide 10: Φορητότητα υπηρεσιών
	Slide 11: Οικουμενική κινητικότητα
	Slide 12: Οικουμενική κινητικότητα
	Slide 13: Evolution of Radio Access Technologies
	Slide 14
	Slide 15: Εξέλιξη από 2G σε 5G 
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Κυψελωτά Συστήματα επικοινωνιών
	Slide 24: H Βασικη ιδεα
	Slide 25: Κυψελωτά Συστήματα επικοινωνιών
	Slide 26: Κυψελωτά Συστήματα επικοινωνιών
	Slide 27
	Slide 28
	Slide 29: Κυψελωτή δομή
	Slide 30: Επαναχρησιμοποίηση συχνοτήτων
	Slide 31: Θέματα σχεδίασης

