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YTTooTAPIEN KIVNTIKOTNTOG XPNOTWV

A&IToupyieg TTOU OXETICOVTAI ME TNV KANON

ApopoUV OIadIKAOIEC TTOU EVEPYOTTOIOUVTAI
UOVO O€ TTEPITTTWON EI0EPXOUEVNCS KANONC
TTPOC KATTOIO KIVNTO TEPMUATIKO/XPNOTN KABWS
KOl KaTa TN OIApKEIa TG KANONG.

AladIkaoia eVTOTTIONOU OEQOUEVWIV

[Meploxn avadlntnong
TepuaTiko XpNoTn
AuvatoTnTeEG TEPUATIKOU

Eidog ocuvdpoung
Aladikaoia avalnTtnong TEPUATIKOU
MeTATTOUTTN
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YTTooTAPIEN KIVNTIKOTNTOG XPNOTWV

AgiToupyieg TTOU OXETICOVTAI ME TIGC KANOEIG

AvalnTnon
Avalntnon otabuou Baong
EykaraoTaon acupuaTou diaUAou onpartodoaciag
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YTTooTAPIEN KIVNTIKOTNTOG XPNOTWV

A&gIToUupyieg TTOU OXETICOVTOI ME TIG KANOEIG
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Metatmroutrn (Handoff)

»  Metatroutrn (HANDOFF): n diadikaoia yeragopag piag KAnong arro tnv
dIKa10d001a £vog 0TaOUOoU Bacng o€ evog aAAou.

> H PETATTOUTTN TTPETTEI VA EKTEAEITAI OCO TO QUVATOV TTIO OTTAVIA.

»  H peTatrouTrn ¢EKIva oTAV N I0XUG TOU AQUBAVONEVOU GNUATOC TTANCINOCE]
o€ MIO TTPOKOBOoPICHEVN TIUN TTAVW OTTO TO EAAXIOTO EKUETAAAEUCIUO ONUa
Anyng.

lOXUG YETATTOUTING = I0XUG EKPETAAAEUOIUN +A

» Av 10 A gIval TTOAU pgeyaAo => KIvOUVOC N atrapaiTnTNG METATTOUTING
» Av 10 A €Ival TTOAU PIKPO => KIVOUVOG OTTWAEIOG TNG KANONG

A
L X e
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loxug AauBavouévou onuaTog

Kivn

Q

n |KivnTou : >
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Figure 3.1 Handoff.
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INTER-CELL ka1l INTRA-CELL
HANDOVER

iInter-cell handover: pyeta@opd KANONG ATro pia
KUWEAN € AAAN.

intra-cell handover: pyeta@opd KANoONC atrod Eva
KAaVOAlI g€ AANO OTNV idIa KUWEAN.
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ATTOQA0N UETATTOUTTING

YT1rapyouv d1d@opec HEBoDOI aTTopaonC:
= Network-Controlled Handover
= Mobile-Assisted Handover

= Mobile-Controlled Handover
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Network-Controlled Handover
* To dikTuo atro@aacilel ue Paon METPNOEIC ATTO TOUG OTABPOUGS BAonc Kal
AAAEG DIKTUOKEG OVTOTNTEG.

* 2XETIKA ypriyopn pEB0DOC.

« Xpnron ota TpwTNGS YeVIAG diKTua.

Mobile-Assisted Handover
* To dikTuo atro@acilel ue BAon T000 JIKEG TOU METPAOEIG, AAAG Kal
METPAOEIC TTOU OTEAVOVTAI ATTO TO TEPUATIKO.

o Xpelaletal TTEPICTOTEPO XPOVO UAOTTOINCONG TNG METATTOUTINAC.

* [lolo arroTeAeONATIKO.
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Mobile-Controlled Handover

* To TEPUATIKO €ival ATTOKAEIOTIKA UTTEUBUVO yIa TNV atrépaon
METATTOUTING.

« [priyopn atmmopaacn JeE BAon METPNOEIC ONUATOC KAl TTAPEUPOAWY O€
OAa Ta KAVAAIQ

e H PETATTOUTIA EVEPYOTTOIEITAI OTAV TO OAMA TTPOC TTAPEUPOAR TNG
KUWEANG TOU TEPUATIKOU TTETEI KATW OTTO MIa OPIOHEVH OTABWUN.
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TUTTOI JETATTOUTING

HARD HANDOVER

SOFT HANDOVER
HORIZONTAL HANDOVER
VERTICAL HANDOVER

Handover
Request
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HARD HANDOVER

"BREAK BEFORE MAKE”

* H mmaAid ouvdeon OIGKOTTITETAI TIPIV EVEPYOTTOINOEI N
Kalvoupla ouvoeon

« Kupia xprjon oe FDMA / TDMA cucoTthuara (1r.X. GSM)
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Mnxaviouég Hard Handover

a. Before handoff b. After handoff

O o100uo6¢g Baong BS, yeTa@EPEI TO TEPUATIKO OTO YEITOVIKO OTABUO BS,.
H ouvdeon oto TTaAId oTaBPO JIGKOTITETAI TTPIV EEKIVAOEI N OUVOEDON UE TO

VEO OTABUOUG. To TEPUATIKO OEV OUVOEETAI KAMIO OTIVUN ME TTAVW ATTO
évav oTaBbuoug Bdonc.
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XApaKTNPIOTIKA

« ‘Eva hard handover gival cuvnOwc¢ @BnvoTepo Kai
EUKOAOTEPO OTNV UAOTTOINON O€ OXEON ME AAAOUC
TUTTOUG.

« XpnolyoTtroigital Kupiwg o cuotnuara FDMA
(frequency division multiple access), otrou
OIAPOPETIKEC OUXVOTNTEC XPNOIMOTTOIOUVTAI O€
YEITOVIKEC KUWEAEC.

* To TepuaTIKO O€ XpelaleTal va Aaufavel kai va
emegepyaderal TTAvW atro dUO OrUATa TAUTOXPOVA.
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SOFT HANDOVER

‘MAKE BEFORE BREAK”

 H ouvdeon ue 10 vEO OTABPO BAONC EVEPYOTTOIEITAI TTPIV
TN OIOKOTIN TNG OUVOEONC ME TOV TTaAIO oTaBuO Baonc.

e [1a KATTOIO OIACTNMA TO TEPUATIKO €ival
ouvOEDEPEVO KOl OTOUG dUO OTaBuOoUC Baonc.

« KaAutepn amrédoaon Kail AlyOTEPEC ATTWAEIES (TTOI0
OMOAAN METATTOUTTN).

 E@apuoletal kal oTa oUyXpova cuoTAuaTa AOyw
TTOAAQTTAWY KEPAIWV.
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MHXANI2MO2 SOFT HANDOVER

* To TepPATIKO OUuVvOEETAI TTPWTA OTO VEO 0TaBUO Baonc (Node B
2) Kal JETA DIAKOTITETAI N OUVOEON TOU HWE TO TTAAIO OTABUO
Baong (Node B 1).

 H mmahid ouvdeon JIOKOTITETAI JOVO AV N VEA OUVOEDT EXEI
oTaBepOoTTOINGEI O ATTOOEKTA ETTITTEDQ.

* To TEpUATIKO UTTOPEI Va AauBAvel Kal va atToOTEAAEI KAl OTOUG
dUo oTabuoug Bdonc.
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XApaKTNPIOTIKA

* [1poo@EPEl YIa TTIO AEIOTTIOTN ETTIKOIVWVIA Kal AIlYOTEPES TTIBAVOTNTAC
ATTWAEIAG ouvdEoNC KATA TN JIAPKEIA TNG METATTOMTIAG.

» Xpnoiuotrolgital o cuoTthuata CDMA (Code-division multiple
access) Aoyw 1n¢ duvartotntag TapAdAANANG atrooToANG/ARWNGS
og/atrd duo oTabuouc.

* MeyaAUTEPO KOOTOG Kal TTOAUTTAOKOTNTA.

» ATTOOO0TIKO VIO TTIO «guaioBnTa» €idn Kivnong OtTwg n TNAedIGoKeynN,.
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Co-ordinated Multipoint

= CoMP

e Stands for Coordinated Multipoint Transmission and Reception
e Generally known as distributed MIMO or network MIMO
Backhaul

@ Multi-cell MIMO user : &J

Single-cell MIMO user :£7

"~ DLUE Data
CSl

X2 interAce
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Co-ordinated Multipoint

(a) Coordinated beamforming/Coordinated scheduling

N »
eNode B A

Cell

< Main-lobe control toward desired user
<4~ = Null control toward other users

(b) Joint processing
Coherent/Non-coherent transmission

eNodeB | 0 m| o
e

(b-1) Joint transmission

-

Instantaneous cell selection ”"
-

“
o®
-

eNode B A'". m'
/ 0 Cell

(b-2) Dynamic cell selection
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CoMP - Coordinated scheduling

Low power High power High power Low power
Low power
F
)
&=L
S ‘/
No interference in ﬂ
central region
CellA Cell B

Allocating different frequency resources
to Al and B1

* Cell A and Cell B cooperate
with each other to allocate
different frequency resources
(f;, ;) to Al and B1 at cell
edge, avoiding interference.

* Al and B1 receive data, only
from their respective serving
cells, Cell A and Cell B.

F= {fbfb ---rfN}

f; : RBs or sub-carriers

RB: Resource Block
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CoMP - Joint transmission

* Multiple eNBs transmit to one UE using UE-specific reference signals:

v
G Nt
By RS & !
L UE IS
= 5 R 3
= U \
= 1 \
— % T T o (W,
1 codeword 3 kS o W\ ¥
= T co-ordination \&yﬁ {
o) : - v
B arbitrary beamforming vector [
£
L
E ________
(1]
(]
O

arbitrary beamforming vector %

* eNB selection per transmission (UE connected to multiple eNB).
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CoMP - Dynamic cell selection

 Data only available at one eNB;

* eNBs jointly decide scheduling of transmission in time,
frequency and space:

C
combining

PMI/CQI/RI

layer map

beamform
I
I
I

1 codeword

i

arbitrary beamforming vectors co-ordination
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Horizontal / Vertical Handover
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MeTatroutn

BaOIKEG ATTAITAOCEIG

»Na pynv yivetal avTIANTITA a1rd ToV XPNoTN
» TaxutnTa eKTEAEONC
»AcloTTioTia Kal dl1aPAVvEIa WG TTPOG TOV XPNOoTNn
»Na Aappaveral utToéYn n utTnPEEaia

»Na yunv augavel To QopTio oNUATOO0CIAC
»[eploplopEVN KATAVOMN TNG AEITOUPYIKOTNTOC
TNG METATTOUTING
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MeTatroutn

Apxitektovikég HO AAyopiBuol amré@aong

AAyo6pi0puoOI
HO

Aladikaoigg
HO

EAeyyoc Vs Kpitipia »MovTtéAa MeTproeig
E€Y000¢ £V0(p§r]§ >KAaooikd : £1Ti500n§
»Me veupwviKd
I | SikTua
»>Me ouoTthparta > Call blocki

“Hard < gﬁ'\lSR fuzzy logic s bloocii:1ngg
5>NC-HO )' >Auv. Mpoyp. »HO rate

*Soft »BER »Delay
>»MA-HO >Path loss > Call dropping

S *Softer
- \/.
\/
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MeTOTTOUTTN
PdaoeIg TNG METATTOUTTAG

>»KpItTipia JETPNOEWVY
»AVaQOPEC HETPNOEWV WTPH Zh

»[TapdueTpol aAyopiBuw

V I
»Kpitipia Evapgng ] AMODATH
»2.NUATOdOCIA JETATTONTING :| '
Vv

EKTEAEZH
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MeTOaTTOUTTN

MeTpnoEIg

» H @aon Twv PeETPNOEWYV €ival (WTIKNG onuaciag
Yia TNV KAAN €1Tidoon Tou OIKTUOU, YIa OUO AOYOUC:

» [MapaTtnpeital ouxva dpaacTIKN UETAPBOAN TNG OTABUNG TOU
OnNMATOC aToV PAdIOdIAUAO, AOYW ATTWAEIWYV OIAdPOUNG
Kal QIaAEiWPewWV, TToU oPeilovTal oTo TTEPIBAAAOV TNG
KUWEANC Kal oTnv Kivnon Tou MT.

» [epiooeia ava@opwyv PYETPNOEWYV aTTo To MT ) EKTEAEDON
NG IATTOMTIAG ATTO TO DIKTUO, AUCAVEI TO OUVOAIKO
(popTio onuartodoaoiag, yeyovog TTou Oev gival mOuunTo.
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MeTOaTTOUTTN

MeTpnoEIg

»[1a TOuC OKOTTOUC TNG JETATTOMTINC TO MT peTpa
OIAPKWC TN oTABUN 1I0XUOC TOU CAMATOC ATTO TIC
VEITOVIKEC KUYEAEC KAl AVAPEPEI TA ATTOTEAECUATA
O0TO OIKTUO

>
>
>

OIEC METPNOEIC;
w¢ yivovTal atro 10 MT;

WG UETAPEPOVTAI OTO OIKTUO;
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MeTOaTTOUTTN
ATToQaon

» H JETATTOUTTN) YTTOPEI VA APXIiOEl KATW ATTO TPEIC
OUVONKEC:
» OT1av utrofiBadleTal n TolI0TNTA TOU AAUBavOuEVOU
OrMaToC.
» O1av o xpnotng (Teppartikd) diacyilel Ta opla TNG
KUWEANC.
» OT1av yivetal avadiatagn Twv diaUuAwyv atrdé 1o cUoTNMA.
» YTTapXouv OUO TUTTOI JETATTOUTTNG:
» EvookuyeAikn (intra-cell)
» AlakuyeAikn (inter-cell)

2uoTtnuarta Kivntwy Kai [NpoowTrikwyv ETTKoivwviwy



MeTatroutn

Kpitnpla évapgng

» 2TNV TTPAgN XPNOIUOTToIoUVTal TEOOEPA

KPITAPIA EvapLNG TNS METATTOMTTNG:
»loxuc Tou AauBavouevou onuatocg (Received
Signal strength, RSS)

»/\OYyOoC OUATOC TTPOC TTaPEPBOANR Kal B0pufo
(SINR)

»AtroéoTaon petacu MT kai BTS
»KpITrpia oXETIKA PJE TO OIKTUO

2uoTtiuata Kivntwy Kal MNpoowTrikwy ETTIKoIVWVIWY



MeTOaTTOUTTN

Kpitnpla Eévapéng

» To kpITNpIo Tou RSS XpnaiyoTrolgiTal
TTEPICOTOTEPO ATTO TA GAAQ.

»a Tnv ammopuyn TTPOWPWV YETATTOUTTWY
XPNOIJOTTOIoUVTAl:

» To TTapaBupo pEaNG TIUNG
» To TTEPIBWPIO UCTEPNONG
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MeTOaTTOUTTN

Kpitnpla Eévapéng
BTS, BTS,

|
(]

co
L]
1

o
L]
L)

-100 F

_ "W "y JM

-130

210N AapBavouevou ohuaTog + okiaon

-140

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
AtréoTaon METAEU Twv oTaBUWY BAoNg
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MeTOaTTOUTTN
Kpitnpla évapéng

BTS, A : RSS (Received Signal Strength) BTS, é

B : RSS + Katw@Ai (T,)
[ : RSS + uotépnon (H)
: RSS + uoTtépnon + katWeAI (T5)

—_—

— -
;

w

\
\
.

loxUc Aaupavouevou oruartog atrd 1o MT

AtTooTaon YETACU Twv BTS
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MeTOaTTOUTTN

EKTEAEON

MSC
mPOcdEONG

MSC

MSC
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MeTatroutry GSM

EGwT£p| Kr’l - i ntra-MSC Ta&ivounuévo katdhoyo BTSs

MT MaAaid BSC Néo BSC
Measurements
HO Request >
HO Request
Mpoowpivi
<HO Request Ack Séopeuan TTOPwWY
HO Command
HO Access |
Channel Info ATTWAELIQ
<« HO Detect — 20vdeong
HO Comp \ <150msec
Hm
-< _
REL RCh
MeTaywyn
REL RCh Comg KUKAWMOTOG
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MeTatroutn
ESwTepikn: inter-MSC

MT MaAaid BSS TMoAaid MSC Néo MSC Néo BSS Neo VLR

Measurements

HO Request HO Perf

HO Number

HO Number Comp
HO Request
HO Request Ack

HO Perf Ack
HO Command
HO Command
HO Access
Ch Info
HO Detect
10 Comp " e |
HO Comp
HO Comp
REL RCh

REL RCh Comp

Net Release Co

REL HO Number
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MeTOTTOUTTN
HO petagu cuotnuatwyv GSM -> UMTS

AikTUO

MT UTRAN KopuoU

Measurement req.

BSS

Measurement report

Relocation request

elocation request AC

HO command

rsystem HO comman

Relocation detect

HO complete

Relocation complete

REL RCh
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MeTOTTOUTTN
HO peTagu cuotnuatwyv UMTS -> GSM

AikTUuo
MT BSS KOpPHOU UTRAN

Measurement req.

Measurement report

—

HO request

Relocation request

Relocation request ACK

HO command

tersystem HO command

Relocation detect

HO complete

Relocation complete REL RCh

REL RCh complete
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