2uotnuarta Kivntwy Kai
[MTpooWTTIKWV ETTIKOIVWVIWYV

APXITEKTOVIKN TWV
KUYEAWTWYV
OUCTNMATWYV

(ouvExEla)



INTER-CELL kal INTRA-CELL
HANDOVER

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

Intra-cell handover: yetag@opd KANong atro Eva
KaVOAlI g€ AANO OTnV idIa KUWEAN.
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ATTOQA0N UETATTOUTTING

YT1rapyouv dI1d@opec HEBoDOI aTTopaonc:
= Network-Controlled Handover
= Mobile-Assisted Handover

= Mobile-Controlled Handover
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Network-Controlled Handover
« To dikTuo atro@aacilel ue Bacn METPAOEIC ATTO TOUG OTABUOUC BAcNC Kal
AAAEG DIKTUOKEG OVTOTNTEG.

* 2XETIKA ypryyopn uéBodOC.

« Xpnron ota TPpwTNS YEVIAS dikTua.

Mobile-Assisted Handover
« To dikTuo atro@aailel he BAcn TO00 OIKEC TOU METPAOEIG, AAAG Kal
METPAOEIG TTOU OTEAVOVTAI OTTO TO TEPUATIKO.

« Xpelaletal TTEPICCOTEPO XPOVO UAOTTOINONG TNG METATTOUTTNAG.

* [lolo atroTeEAECUATIKO.
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Mobile-Controlled Handover

* To TEpUATIKO €ival ATTOKAEIOTIKA UTTEUOUVO YIa TNV aTTopacn
METATTOUTING.

« [priyopn atmmopaacn Je Ao METPNOEIC ONUATOC KAl TTAPEUBOAWY O€
OAa Ta KAVAAIQ

e H PeTATTOUTIA EVEPYOTTOIEITAI OTAV TO OAMA TTPOC TTAPEMPOAR TNG
KUWEANG TOU TEPUATIKOU TTETEI KATW OTTO PIa OPIOHEVN OTABUN.
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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 DIGKOTTITETAI TIPIV EVEQPYOTTOINOEI 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 o108u6g Baong BS,; HETAPEPEI TO TEPUATIKO OTO YEITOVIKO 0TAOUO BS,.
H ouvdeon oto TTaAId oTaBPO JIAKOTITETAI TTPIV EEKIVAOEI N OUVOEDN ME TO

VEO OTABUOUGC. To TEPUATIKO dEV OCUVOEETAI KAMIO OTIVUA ME TTAVW ATTO
évav otabuoucg Bdonc.
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XApaKTNPIOTIKA

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

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

* To TepuaTIKO O€ XpelaleTal va Aaufavel kal va
emecepyaderal TTAvVW ATt dUO CHjuaTa TAUTOXPOVA.
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SOFT HANDOVER

‘MAKE BEFORE BREAK”

 H ouvdeon pe 10 vEO OTABPO BAONG eveEPYOTTOIEITAI TTPIV
TN OIOKOTTIN TNG oUVOEONG ME ToV TTAAIO oTaBUO BAonc.

e [0 KATTOI0 OIACTNUA TO TEPPATIKO gival
ouvOEDENEVO KAl OTOUG dUO OoTaBuoUC Baonc.

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

* E@apuoletal kal oTa oUyXpova cucTAuaTa AOyw
TTOAAQTTAWY KEPAIWV.
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MHXANIZMO2 SOFT HANDOVER

* To TepPATIKO OUVOEETAI TTPWTA OTO VEO oTaBuO Baong (Node B
2) Kal JETA OIOKOTITETAI N OUVOEDN TOU WE TO TTAAIO OTOOUO
Baong (Node B 1).

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

* To TEpUATIKO PTTOPEI Va AauBAvel kKal va atToOTEAAEI KOl OTOUC
dUo oTabpoucg Baonc.
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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

"~ DL UE Data
CSl

X2 interﬁce
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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

eNode B : o 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 « Cell A and Cell B cooperate
F with each other to allocate
«g ))) different frequency resources
/ (fs, /) to Al and B1 at cell
f, f3 edge, avoiding interference.

E @ « Al and B1 receive data, only

from their respective serving
&
No interference in ﬂ cells, Cell A and Cell B.
central region

F= {flifb ---'fN}

f; : RBs or sub-carriers
Cell A Cell B

Allocating different frequency resources
to Al and B1

RB: Resource Block
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CoMP = Joint transmission

* Multiple eNBs transmit to one UE using UE-specific reference signals:
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= T co-ordination \&yﬁ {
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% arbitrary beamforming vector -
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L0

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:

combining

PMI/CQI/RI

1 codeword

layer map
beamform
(|
(|
(|

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

A
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Path switch
. [sron 9 .
' ~ 5
s ~
’ R
L >
Initiate handover@ D I R +> SGSN
procedure | f f f
I 1 1 1
i i 1 1
| i 1 1
I 1 1 1
: | Decisi rform hand v i
< ‘ ecision to perform handover v !
eNodeB | RNC/NodeB eNodeB /| | RNC/!\lodeB
S * ~ /' ¥
~ < 3 ~ X N 5 7’ A -
NG e ’ 5 L T
S ~ P ’ .
~ & 3 :.) ! % 7’ A
A o ’
Terminal Terminal
<+ - —- (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 PR transm?ss?on gl g £a Teaading
(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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AEITOUPYIKN APXITEKTOVIKN

OpadoTtroinon TwvV AEITOUPYIWYV TWV OIKTUWV
KIVQTWYV ETTIKOIVWVIWV avaAoya Ue tnv
OLI0IOTNTA TOU OKOTTOU TOUC.

MTTOpOUNE VA TIC EVTACOUUE O OUADEC, AV
QTTAVTIOOUMPE OTO EPWTNMA, TTOIEC AEITOUPVIEC
VIQ TTOIO OKOTTO.

‘Evac atroteAeoUATIKOC TPOTTOC YIA TNV
OMOOOTTOINON TWV AEITOUPYIWYV TOU OIKTUOU
gival To yovréAo avapopac.
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AEITOUPYIKN APXITEKTOVIKN

MovTéAO ava@opag

O1 AeIToupyiec ouadOTTOIOUVTAl OE AEITOUPYIKA
OTPWUATA, TTOU TTAPICTAVOVTAI TOTTOBETNUEVA TO
EVA TTAVW OTO AAAO.

To KaTwTEO aTOPWUA AVAPEPETAl OTH PUOIKN
LETAOOO TNC TTANPOPOPIAC METALU AEITOUPYIKWYV
OVTOTATWYV KaI BacileTal 0 QUOIKA PECO
METAOOONC, EVW TO QVWTELO OTPWLA TTAPIOTAVEI
THV arTown TwvV EEWTEPIKWVY XPNOTWV.

[1€pa a1TO AUTAV TNV IEPAPXIKN OOMN, UTTAPXEI
EUMEDCQ KAl XPOVIKN IEpApXNON.
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AEITOUPYIKN APXITEKTOVIKN

MovTéAO ava@opag

2 € KAOE oTpWMA, Ol OJOTIUMEC OVTOTNTEC
ouvepyadovTal yia va TTapAacyouV TNV
QTTAITOUMEVN UTTNPETIA, aVvTOAAOCOOVTOG PMETACU
TOUC TTANPOYPOPIEC.

O1 Kavoveg avTaAAaync Twv TTANPOPOPIWY
KaBopidovtal oTa onuEia avagpopag, OTToU N pon
TTANPOPOPIWYV DIEPXETAI ATTO MIA OIETTAPN METACU
OIAPOPETIKWY OVTOTATWV.

O1 Kavovec auToi ovoualovTtal TpwWTOKOAAQ
onuarodoaiac.
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AEITOUPYIKN APXITEKTOVIKA

MovTéAO ava@opag

OUOoTIUEC OVTOTNTEG

TTpwTokoAAO
onhuaTtodooiag

G

/+

Znueio

avagpopag

—O
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MovTéAO ava@opag

2TPWHA HETADOONG

» OlI A&IToupyieg TOU ECOPTWVTAI ATTO:
» Td OlA@opa €idn TTANPOPOPIac TTou PeTadidovTal
» TOUGC EI0IKOUC TTEPIOPICHOUG OTIC OIAPOPEC OIETTAPEC.

» \eitoupyiec dlaocuvdeang

»> /\€ITOUPYIEC UETATPOTTING OEOOMEVWIV

» Metagopa TTAnpogopiac xpnaoTtn Kal JNVUPATWY
onuaTtodoaiag

» Alauopewaon, KwdIKoTToinon, TTOAUTTAECIA, TTPWTOKOAAQ
ETTIKOIVWVIAC, O€Ipa ueETAdoONG, d10pOwaon Aabwv
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MovTéAO ava@opag

2TPWHA dlaxeipiong padiodiaUAwyY

>

>

E¢aoc@alilel euoTabEic OUVOEDEIC HETACU KIVNTWYV TEPUATIKWV
KQl KEVTPOU UETAYWYNG KIVNTWV ETTIKOIVWVIWV.

H diaxeipion Twv Topwv 1Tpdoaons oTa CUCTAMATA
KIVNTWYV ETTIKOIVWVIWV OTTAITEI AEITOUPYIES, Ol OTTOIEC DEV
UTTAPXOUV OTa oTaBePA diKTUA.

O1 duvatdTnNTEG onuaTtodoaiag, Trou diartiBevral o MT TTOU
OEv TTPAYMATOTTOIEl KANON, TTEPIOPICOVTAl OTIC ATTOAUTA
ENAXIOTEC.

[MapExeTal acuppatog diaulog oe MT, otav Touto {NTNOE,
LUOVO KATA TN OIAPKEIQ TNG KANONG KAl UTTO TOV OIaPKN EAEYXO
TOoU OIKTUOU.

Alaxeipion padiodiauAwyv
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MovTéAO ava@opag

2TPWHA OIaXEIPIONG KIVNTIKOTNTOG
» A\€IToupyieCc AOYw Kivnong TwV TEPUATIKWV:

» Tpotrog TTou To MT (xpriotng) avTigeTwTrilel TNV aAAayn
TEPIBAAANOVTOG,

» TPOTTOC UE TOV OTT0I0 TO QIKTUO dlaxelpideTal TV
TAnpogopia 6éonc Twv MT, woTe va KaBioTa duvarn TNV
QATTOTEAECMATIKI EYKATAOTACON TWV EICEPXOMEVWIV
KANOEwV TTpog Ta MT.

» Alaxeipion BEuATWY TTIOTOTTOINONCG
QUBEVTIKOTNTAC.

Alaxeipion KIivnTIKOTNTAG

Alaxeipion padiodiauAwyv

MeTddoon
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MovTéAO ava@opag

2TPWHA OIOXEIPIONG ETTIKOIVWVIAG
» OI AeIToupyiec TOUu apopouv:

» Eykartaotaon KANoEwv JETACU TWV XpNOTWwyV, UCTEPA
aT1TO AiTNON TOUG,

> AI0TAPNON TWV KAROEWV, Xpnamg
»Katapynon Twv KANCEWV.

XpNon TwWV KOTWTEPWYV ETTITTEOWV
YIQ EVTOTTIONO KAAOUVTOC Kal AIOXEipION ETTIKOIVWVIOC
dlaTApNon TNS KANong avaAoya

. Alayei ;
UE T XAPAKTNPIGTIKA TNC. laxEipIon KIVNTIKOTNTAG

Alaxeipion padiodiauAwyv
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MovTéAO ava@opag
2TPWHA AEITOUPYiOGg, DlaxEipIong Kal CuvTtRPNoNGS

AlaxeipioTAG OIKTUOU

Xpnotng

Alaxeipion ETTIKOIVWVIOG

Alaxeipion KivnTIKOTNTAG

Alaxeipion padiodiauAwyv

Metadoon

2uoTtiiuata Kivntwy kai MNpoowTTikwy ETTIKoIVwvIwV



MovTéAO ava@opag

2TPWHMA AEITOUpPYiag, OlaxEipiong KAl ocuvTtRpnong

» [apExel Ta ECA yIa TN POoN TWV TTANPOPOPIWYV
EMMTAPNONG OTTIO TA PUNXAVIMATA TTPOG TOV JIAXEIPIOTN
OIKTUOU.

» EmTpEtrel oTov diaxeipioTn OIKTUOU VA TPOTTOTTOINCEI TN

JIATAEN TWV PUNXAVNUATWY KAl TWV AEITOUPYIWYV TOU
OIKTUOU.

» Bpioketal TapaAAnAa pe Ta GAAa oTpwuaTta (Oev
XPNOIUOTIOIEI TIC UTTNPECTIEC TOUC, OAAA PHOVO TIC BACIKEC
AEITOUpYieEC HETADOONG YIA TNV AVTAAAQYH) TWV
TTANPOPOPIWYV dIaXEIPIONC).

»> O1 A&IToupyiec TOU OTPWHATOC auToU XapakTnpilovTal
a1rd HEYAAUTEPN XPOVIKA KAINAKO (WPEC N MEPEC EWC
LUEPIKA XPOVIQ).
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AEITOUPYIKN APXITEKTOVIKA
A&1ITOUPYIKO HOVTEAO

» To AsitoupyIKo UovTEAO DIKTUOU TTPOCOIOPICEL:
» TIC AEITOUPYIKEC OVTOTNTEC TOU CUCTHMATOC,

» Ta KOIVA XAPOKTNPIOTIKA METAEU QUTWYV TWV
OVTOTNTWYV,

» TIC TTANpOYOpPiEC TTOU avTaAAGooovTal JETACU
TOUG.

»Mia Acitoupyikn ovrotnTa atroTeEAEI ouada
AEITOUPYIWV TTOU BpioKovTal OTO idIO ONUEIO TOU
OUOTNMATOC KAl CUVIOTOUV £va UTTOOUVOAO TOU
OUVOAOU TWV AEITOUPYIWV.
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AEITOUPYIKN APXITEKTOVIKA

AEITOUPYIKO HOVTEAO

NeIToupyieg N\EITOUPYIKEG OVTOTNTEG
Tepuarikd  AcUppatn  Alaxeipion ‘EAeyxog Alcxxe’iplon
xpotTn  TpdoBacn CGOUPPOTWY  ETTIKOIVWViag  KIVATIKOTNTAG/
TTOPWV auBevTIKOTNTA
ol T T [T1]
. | [ ]
ew [T [T T T T
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AEITOUPYIKN APXITEKTOVIKA

A€ITOUPYIKO MOVTEAO

A\eIToUpYieC N\EITOUPYIKEG OVTOTNTEG
Teppatikd  AcuUppatn  Alaxegipion ‘EAeyxog Alaxeipion
XPNoTn TpdoBacn ACUPUATWY  ETTIKOIVWVIaG  KIVATIKOTNTOG/
TTOPWV auBevTIKOTNTA
CM

] -
w | - o

RRM

weegoon | [l — — I
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QuoIK AP XITEKTOVIKN

[Tou TTpayparoTrolsiTal N KABE AsiIToupyia;
DuoIkéEC ovTOTNTEC

Kivnto >Ta0uoc  EAeykTNng KévTtpo Bdoﬁ
TeppaTikd Baong OTABUWY PETAYWYAG  OEOOUEVWYV
paong

c™ | - 1B N

MM ([ L o
RRM
MeTtddoon : - B
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GSM architecture
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GSM

Anuooio €TTiyeIo DIKTUO KIVATWYV ETTIKOIVWVIWY  (PLMN)
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DuoiKN APXITEKTOVIKRA

Aletrapn - NPpwWTOKOAAX

AcuUpparn SIETTAPN

MPWTOKOAAO yIa UTTOOTAPIEN UTTNPEDCIWV

MpwTtokoAAa diaxeipiong
KIVNTIKOTNTAG KOl KANOEWV

MSC

MpwTdKOAAQ diaxeipiong
padiodiaUAwv

» H dietra@n avaAueTal wg oToifa
TTPWTOKOAAWV.
MeTadoon > KaBe oToixeio Tng oToiag oxeTiceTal
ME TNV TOUN EVOC AEITOUPYIKOU
OTPWMATOG Kal TNG JIETTAPNG.

BTS
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Quoikn apxiTekTovikn GSM-GPRS

- —

ANayég ato HW & SW
via GPRS & EDGE

N

o o - ————
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GPRS Architecture

Other
Packet data networks
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UMTS Architecture

o

i
i
i

Node B 'ﬁSTN )
| _ﬁ,\j MSC/VLR kﬂﬁ P,

¥

USIM
z =
GGSN
UE UTRAN CN External
Networks

UE (User Equipment) that interfaces with the user

UTRAN (UMTS Terrestrial Radio Access Network) handles all radio
related functionality — WCDMA is radio interface standard here.

CN (Core Network) is responsible for transport functions such as
switching and routing calls and data, tracking users
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UMTS Network Architecture

UMTS network architecture consists of three
domains

Core Network (CN): Provide switching, routing and
transit for user traffic

UMTS Terrestrial Radio Access Network (UTRAN):
Provides the air interface access method for user
equipment.

User Equipment (UE): Terminals work as air
Interface counterpart for base stations.
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duoiki apxITeKTOVIKA 3G

3GPP Release 99
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Ao 3G o¢g 4G...

3GPP Release 8
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duoikni apxITeEKTOVIKA 4G

3GPP Release 10

—— —— o - - = -

» S-GW: serving gateway

» P-GW: packet data network gateway

» MME: mobility management entity

» HSS: home subscriber server

> PCRF: policy charging and rule function
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