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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
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TepuaTiko XpNoTn
AuvatoTnTeEG TEPUATIKOU

Eidog ocuvdpoung
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YTTooTAPIEN KIVNTIKOTNTOG XPNOTWV

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

»  Metatroutrn (HANDOFF): n diadikaoia HeETaPopaAg Hiag KAnong aTro 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
Anpng.

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
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Figure 3.1 Handoff.
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INTER-CELL kal INTRA-CELL
HANDOVER

Inter-cell handover: yetag@opd KANong atmo uia
KUWEAN € AAAN.

Intra-cell handover: yeta@opd KANong ato Eva
KaVOAlI 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 ypryopn péBoOOC.

« 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 TEPHATIKO.

« 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

..........................
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HARD HANDOVER

"BREAK BEFORE MAKE”

* H mmaAid ouvdeon OIGKOTTITETAI TIPIV EVEPYOTTOINOEI N
Kalvoupla ouvoeon

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

a. Before handoff b. After handoff

O o108u6¢g Baong BS,; HETAPEPEI TO TEPUATIKO OTO YEITOVIKO 0TAOUO 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¢ @nvoTepo Kai
EUKOAOTEPO OTNV UAOTTOINON O€ OXEON ME AAAOUC
TUTTOUC.

« XpnolyoTtroigital Kupiwg o€ cuotnuata 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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MHXANIZMO2 SOFT HANDOVER

* To TEpPATIKOG OUVOEETAI TTPWTA OTO VEO 0TaBUO Baonc (Node B
2) Kal JETA OIOKOTITETAI N OUVOEDN TOU WE TO TTAAIO OTAOUO
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.

« XpnoigoTtroigital o€ cuotripata CDMA (Code-division multiple
access) Aoyw tn¢g duvatotntag TapAdAANANG atrooToANG/ANWNGS
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

»
eNodeB | '~

Cell

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

(b) Joint processing
Coherent/Non-coherent transmission

eNodeB | 0 “RRE | o
e

(b-1) Joint transmission

-

Instantaneous cell selection ”II
-

"
”
-

-

eNode B k"' m'
o Cell

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

Low power High power High power Low power
Low power * Cell A and Cell B cooperate
F with each other to allocate
))) different frequency resources
(f;, /;) to Al and B1 at cell
fJ edge, avoiding interference.
a * Al and B1 receive data, only
from their respective serving
No interference in ﬁ‘ cells, Cell A and Cell B.

central region

F= {fllfb ---'fN}

f; : RBs or sub-carriers

Cell A Cell B
RB: Resource Block

Allocating different frequency resources
to Al and Bl
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CoMP = Joint transmission

* Multiple eNBs transmit to one UE using UE-specific reference signals:
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arbitrary beamforming vector——*

* eNB selection per transmission (UE connected to multiple eNB).

2uoTtnuara Kivntwy Kai NpoocwTrikwyv ETTikoivwviwy



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

1 codeword

layer map

beamform
I
I
I

i

arbitrary beamforming vectors co-ordination
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Horizontal / Vertical Handover
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4G/3G Handover

NTT DOCOMO Technical Journal Vol. 11 No. 3
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<+ - —- (A) Preparation procedure for handover from LTE to 3G (see Fig. 4) € Packet transmission path (before handover)
< - —- (B) Radio access system switching procedure for handover from LTE to 3G e transm?ss?on path icaniig data movedeg
(see Fig. 5) «—— Packet transmission path (after handover)
(a) Switching procedure during handover (b) Packet transmission paths during handover

Figure 3 Overview of handover from LTE to 3G

Via: 3g4g.blogspot.com
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