Aiktua Kivntwy Kkai
TMpoowmrikwy Emikoivwviwv



» AeiToupyiec diaxeipiong padiodiaUAwy
>0laxeipion didraing
»>01axeipion ekXxwpnong
> évapln OpaoTnpioTntac MT
> Aiadikaoia Tn¢ S1aToUTTAC
> TIAPAUETPO! £TTIOOONC
> TIPOETOIATId
»EKTEAEON
> TTPWTOKOAAd

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY
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> Apopd AcIToupyieC KAl 31adIKacieC TToU EXOUVS
oxéon He Thv:

> EykatdoTtaon kai areAsuBépwoaon ouvdéoswy peTalu
KIVATWY TePUATIKWY Kal MSC

> AilaTApnon autwy Twy ouvdéocwy aveldpTnTa amod Tig
KIVAOEIC TWV KIVNTWV TEPHATIKWY

> Xopnyeital diauAo¢ yia ogov Xpovo OidpKei n
KARON Kail UTtd Tov O1dpKA €AEYX0 TOU CUCTAUATOC

4

> Emmp6oOeTeC AsiToupyicg TTou dev UTTAPXOUV OTd
oTaBOepd dikTUA

> 2. hyaTtodoaid

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



o1aVAwyv

> AlamouTn
»MeTphoeic
» ATtopaon
> EKTEAEON

» O KUplo¢ poAoc yia TiC AsiToupyieg
dlaxeipion¢ padiodiduAwy TTEPTEI OTO
ovoThua tpocpaonc (BSC kai BTSs)

» Mikpn epttAokh kai Tou MSC

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY
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> UoThua Tpbdapaocng 21aBepd GikTUO
T o S -y
— avapetadoong TmpoOadeong
é‘ MSC MSC —‘
BTS

» H d1apkA¢ TtapakoAouOnon Twyv TapexXoHEVWY
01aVAwyv amaitei onparodoaia:
> peTall Twv MT Kai Tou 81KTUOU
> HeTall Twy diapdpwy diatalewyv Tou dIKTUOU

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



» Na kdBe MT mou emKoIvwyvei uTtdpx el Hid
d1adpopn peTadoong TAnpowopidc XpRoTn Kai yid
onpartodoaiac péxpl To MSC mtpoadeonc

> Ao mAeupac MT

> EykatdoTaon piag tétoiac diadpoung 6tav o MT
EYKATAAEITIEI TV KATAOTAON hpEMiAg Kal
atmeAeUBEPWON TNC OTAV ETTAVEPXETAI OTNV KATAOTAON

npepiag
> A0 mAgupac OiIKTUOU
> Ekxwpnon piac Tétolac d1adpopnc Katd Th didpKela
Tn¢ dpaaotnpioTnTac Tou MT kai evepyomoinon Twv
HNXAaviopwy yia Thv 01aThpnoh ThG KABW¢ Kai yia Thv
TPOTTOTIOINON TNC, OTToTE XpeldleTal.

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY
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Ovopdaloupe Tn di1adpopn emikoivwyviag HeTacu MT
kal MSC mtpoodeanc, ouvodoo MT (MT session)

2.0oTnpa mpocpaong

2. 7aB¢epo BikTUO

MT

- &©

MSC MSC
avapetadoong Tmpoadeang

BTS

:Ao(;puam ouvdeon

2 TaOepo
dikTUO

20voeon MT

<

20vodoc MT

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



» Mia oUvodoc MT mapéxel kat eAdxioTov:
» Ta péoaa yia Th onpatodoacia MT - MSC mpéodeoncg

> Avagopéc via 1o padiodiaulo ota interface
BTS - BSC kai BSC - MSC

» Ta péoa oto BSS va mapakoAouBei Thv aocUpparn
ouvdeon Kai va Aaupdvel aropdosi¢ yia Th O1aTToUTA

» Otav petadidovrail dedopéva XpAoTh ATtalTEiTal
TTARpNC ouvdeon peTalu MT - MSC mpéodeanc

» Mia gUvodoc MT umopei va xpnoigotoinOci yia
apKeTEC 01a00XIKEC N TTApAAANAEC KANDEIC

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



MSC MSC
npoogsonc avapetadoong
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> 01 oUvodor MT eivar avedpTnTec aAAd
voitpdlovTal 10 id10 oUvoAo padiodiaUAwy

»H diaxeipion Twv d1avAwv Tou Ba
XpnoigoTToIiNBoUv o€ Hia KUYEAN
eptAappdvel dUo KUpia Bépara:

> olaxelpion oidraénge oravAwy . KaBopIoHoC TwWV
d1auAwyv Kai d1dpBpwon TWV pNXavnudaTwy

» 01aX EIPION EKXWPNONS O1aUAWY . GUUHETOXNA
TWv O1aVAWY o€ KUKAOUC ekxwpnong -
atmeAeuBEépwoaong

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



> H diaxeipion d1drainc kai n diaxeipion
ekxwpnong d1avAwyv givair appodioTnTd
Tou BSC

» To MSC mtapepupaivel yia va kaBopioel Tov
TUTTO TOU O1auAou

>0 BTS ekTeAci TIC epyaagiec uto Tov
eAeyxo Tou BSC

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



» H didragn diavAwyv piac KuwéAng eivai n Aiota
O1aUAWV TTOU 0pIOTNKE va XpnoigoTtoioUvTdl
OThV KUYEAN

> TTeptAappavel diauAoug kivnonc Kai eAcyxou
» H didragn diavAwv piac KuwéAng ytopei va
ueTaPaAAeTar xpovikd

» O1 yetaPpoAéc ymopei va €Xouv O1APOPETIKO
PaBOuod emidpaonc otnh dlaxeipion TNS Kivhong

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



> Avadidtaén Twv diavAwv TtpocPaocnc

» Avadliopydvwan Tou d1auAou avalAThong Kai
mapoxn¢ mpoapaonc (eAéyxetar amé BSC)

> Avadidraln diavAwv kivhone (HO, new call)

> AAMayéc otn diataén ouxvoThtwy (FH)

> vida To MT, aAAayég ouxVvoTATWY

> yia 1o BSS, ouyxpoviopoc petalv MTs kai BTS pe onpatodooia

TT0U dTT6 Th pUON TG €ival douyxpovn

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY
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> ApopoUV Tov TPOTIO TTOU ETIIAEYOVTAI 01 SidUAGTS
OUYKEKPIHEVNC XPAONC
> Ao mAeupdagc MT

> ATIAEC evTOAEC via Evapln eKTTOUTING KAl ANYNC o€
TtpokaBopiopévouc d1auAoug

> AntO0 Aeupdc OIKTUOU

» EmiAoyn d1aUAou Kai évapin XpnoigoToinong Tou

» H emiAoyn diavAou mtpémel va Adpel umoyn Tn
BeATioTOTTOINON TNC £Ttidoong HeTAddoong

» EK Twv TtpoTépwy yvwaon Tng emidoong KdBe diauAou

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



nc dpaornpioTntac M

> Evepyomoinpévo (switched-on) MT
»>KaTtdotaon npepiac (idle state)
»>KaTtdotaon dpaoTnpioTntac (active state)
» AeiToupyiec poopaong

»dgopoUv Th petapaon Tou MT amoé karaoraon
npepiac oe katdotaon 0paocTNPIOTNTAC
»Tpoopaon ptmopei va {nTnOesi:

»amé 1o MT (évapén kKAhong, evnuépwaon Béoncg)
> amoé 1o dikTuo (c10epXxOHEVN KARON)

» AeiToupyiec avalATnong

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



ooPpaonc

BTS

i é ‘ | MSC \
‘Evap€n kAnang

— AiauhAoc¢ Tuxaiac npoolbaonc;

?omvn'ré TEPUATIKO
oapwvel Toug diauAoug

eAEyxoU kai KAeldwver’l . hoc avalfTnonc Kay
OTOV I0XUPOTEPO TapoxXA¢ Tpoapaong

<
MnAvupa apxIkAG ekxWwpnong
— —1 diavAou eAéyxou

Mnvupa évapéng npoo[baonc_;

H diadikagia Tng mpoéopaong amoTeAei Evapin piag
ouvooou

ApaoTtnpiomoiei OAEC TIC OVTOTNTEC TTOU
OUHUETEXOUV Kdl OAeC TIC etavaAauPavopeveg
AEITOUPYiEC

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



AcifaUBYiEe avat iiron

» XpnoigoTtroloUvTdl atmo To OiKTUO Yid vd
e10omoinoouv To MT va {nThoel eykaraoTaon
ouvodou

» H diadikacia Tn¢ avalATnong civar TAnoi€otepn
nipo¢ Th Aiaxeipion KivnTikoTNTAC

» Karatdooetal kai oth diaxeipion padiodiavAwv
AOYW TNC 0XEONC TNC HE AEITOUpPYiEC TToU gival
apiyeic Asitoupyieg diaxeipiong padiodiavAwy

» Koivog diauho¢ avalATnhong kai apxIkA¢ TtpooPaong
TTou Tov dlaxelpieTal o BSC
» OpadoTmoinon Twv pnvupdtwy avalAThong
» QOuadoTtoinon Twyv UNVURATWY dpXIKAG Ttpdopaong
» O BSC kavel 1o kKupiwg £€pyo The avalATnong
» AouvexXnc ARyn

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



ACiTOUBVIER BlaxEipions peTiSoons

XpnaigotoloUvTadi yid Tn d1dThpnon Twv
XAPAKTNPIOTIKWY Hidac ouvodou MT

Ta xapakTnpIoTIKA ThC ouvodou eCapTwvTal ATo
Tnv utthpeaoia kai amopacgiCovrtal amo 1o MSC
TP0OcOEONC

O BSC emiAéyel Tov diauAo Tou amaiToUpevou
TUTTOU Kdl €AEyXEl TIC O1APOPEC OVTOTNTEC,
oupTtepiAapupavopiévou Kai Tou MT

To KUKAwpa peTall MSC - BSC eAéyxeTal amo To
MSC

H kputmtoypdpnon amogpaciletal amé To MSC Kkai
o BSC ouvTtovilel Tnv aAAayn

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY




C Kal apXIKAC

BSS

AiauAog Tuxaiag Channel Request

TpooPpaong

Immediate Assignmen Aiauhoc avalATnonc kai
Tapoxn¢ Tpoopaacng

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



ong

MT BSS MSC DB
Paging Request
Page Message
Channel Request
Immediate Assignmen
Page Response
Paging Response
Paging Response

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




Baoikéc araitioeig

»Na pnv vivetar avtiAnTTh amd Tov XpAoTh
» TaxuTnta ekTEAeong
»>AClomioTia Kal d1apdveld we TPpoC ToV
XpNaoTh
»Na AappaveTtail utoyn n uttnpeaoia
»Na pnv aufdvei To popTio onpaTtodoaoiac

> TTeplopiopévn KATavoun TG
AEITOUPYIKOTNTAC TNC OIATTOUTING

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



AAyopiBuoi
HO

KpiTnpia

-EpmAekopeveg [ITY: MovTéAa
£6000 : .
OVTOTNTEC s évaping I aacoika emidoong
-Emikoivwvia | 'a?ﬁiu‘;‘”"wv"“" S
> 'RSS ‘Ca oCKing
PCT?EU AR L Hard .CIR *Me ouoTiipata ll-HO blocking
-Evépyeieg .Seamless| M fuzzy logic ‘HO rate

-20vdeon
*Anoouvocon BE=1* 1A ‘Path loss

\/‘ ‘HO mar'gin

-Auv. Tlpoyp. ALY
-Call dropping

AikTua KivaTtwy kai NMpoowtrikwy ETTKoIVWVIWY



IamwopTnC é
> H SiaouTh umtopei va dpxioesl KATw amd
TPEIC OUVONKEC
» Otav utoPpipaleTtal n To16TNTA TOU
Aappavopevou oRpaTocg
> OTtav o xpnortnc (TepuaTiko) diaoxilel Ta 6pia
TNG KUYEANG
» OTtav viveTal avadidratn Twv o1avAwy amo To
ovuoThud
»YT1tdpxouv 0Uo TUTTOI OIATTOUTIAC:
> EvdokuyeAikh (intra-cell)
> AiakuyeAikA (inter-cell)

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



TOUTTNG

Paivopevo ywviac 0popou

LoxUc¢ Aaupavopevou
onpaTo¢ amé BTS1

A
BTS1, » o BTS2

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




»2.ThV TTpd¢n XpnoidomoioUvTdl TEaoepd -
kpITAPIA évapEnc ThC SI1ATTOUTIAC

»LoxUc Tou Aappavopevou ohpartoc (Received
Signal strength, RSS)

> A\oyoc anuartocg mpoc¢ mapepupoAn (SIR)
> AmtoéoTtaon peTtalu MT kai BTS
> KpiTnpla oxeTika pe 10 OiKTUO

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



dlamopmnC

» To KpITApPIO Tou RSS xpnoipoToiciTal
TTEPIOCOOTEPO ATTO TA AAAA

> ['1a TNV amoYuyn Ttpowpwy OIATTOUTIWY
XpnoigoTtrolouvTati.
» To tapd@upo péonc TIUAC
> To TepIBwpio voTépnong

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY
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dlamopmnC

BTS, BTS,

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

AmtéoTaon petall Twyv oTadOpuwy pdong

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



dlamopmnC

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

B : RSS + katweAi
M1 RSS + uoTtépnon
A : RSS + uoTépnon + KATweAl

by

o
|

N

B

Toxuc Aaupavopevou onpartocg amoé To MT

AmooTaon petal Twv BTS
AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




> R=5km,P,=25W, n=4
»> AvT<T,dBm = HO 0e BTS pe oa1dOun > T, dBm
» AvT<T;=HOoce BTS pe o1dOun > T dBm

a T,;=-98dBm, T, =-90 dBm, T = -101 dBm,
TA(2km) = -80 dBm: x = ;

b. Tari dev pymopei va kaBopioTei akpipweg 10 X;

y. TiaTti eivar kaAUtepa oTav T, >T;; T,;=T,=-94
dBm;

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



TOUTTNG

» Merorioeic

> TTolec peTpRoeIC
»TTwcg yivovtal amo o MT
»TTwe yetapépovral aTo 0iKTUO

> EAcyxoc 1oxvoc¢: duvaTtoTntd
TPOTTIOTT0INONG TNC 1I0XVOC EKTTOUTIAC
T000 a6 oto MT 600 Kai otov BTS
» ATT00TOAN HETPHOEWYV
» ATTOOTOAR EVTOAWYV

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



» H amoépaon yia va smixeipnBei diamopuTn yid
d00év MT Aaupaverail amo Ttov BSC

> Me kpiThplo To aoUpparto interface MT-BSC:
> 2.0yxpovn diamouth (ouyxpoviopévor BTS)
» Aouyxpovn OIdTTOUTIA

» Me kpiTApio Th B€on Tou KOpPoU HeETAYWYAC:
> EowTepikn diamoptn

> EEwTepIkA diatropTh
» Intra-MSC
» Inter-MSC

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



MSC
TPOadeong

BTS

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




MT TTaAaio BSS MSC Néo BSS

Measurements

HO Request
>

HO Request
L{O Request Ack
HO Command

HO Access
CHH Info

<« HO Detect
HO Comp

- HO Comp
REL RCh

REL RCh Comp>

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



nR inter-MSC

TTaAaio BSS TlaAaio MSC Néo MSC Néo BSS

Measurements HO Re
quest
»1—| HOPerf HO Number
HO Number Comp
HO Request
HO R t Ack
HO Perf Ack equest Ac
Net Setup
C
HO Command HO Command Setup Comp
HO Accessd
CHH Info
HO Detect
HO Comp
HO Comp
HO Comp
REL RCh END SIG
REL RCh Corri
Net Release Co
END SIG
REL HO Number

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY
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Seamless handover
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> TTpoTepaidTNTEC YIA TV EKTEAEDN TNC
OIATTOUTIAC
»Kpatnon d1avAwv
»N-1TAn TpooTtdBeia
»Qupd avapovig
»FIFO
»PuBuoéc umropdBuionc otov padiodiauAo

»Ymopipaopoc puBpou petadoong

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



AvdAoya pe To Ttolo¢ apXilel KAl EKTEAEI
Th OIATTOUTIA:

> Alamoum eAsyxouevn amd 1o dikTuo
(Network controlled HO, NCHO)

> Ailamoum uttoponBolpevn amoé To MT
(Mobile Assisted HO, MAHO)

> Alamoum eAsyxouevn amdé To MT
(Mobile Controlled HO, MCHO)

> 'Hma damoptn (Soft HO, SHO)

Aiktua KivnTwyv Kal INMpoocwTTikwy ETTIKOIVWVIWY



HmoTepn ‘Hma
OIATIOUTIA OIATIOUTIA

‘Hma-nmoTepn
OIATIOUTIA

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



ONn APXITEKTOVIK

MikpoKuYEAN
Opopou m')/\ngA

MakpokokuyéAn

MakpokokuypéAn

MikpokupwéAn dpopou
Taxeiag kKUkKAowopiag

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




NHATWYV

AikTuo
KopHoU

Measurement req.

Measurement report

HO request

Relocation request

elocation request AC

HO command

ersystem HO comman

Relocation detect

HO complete

Relocation complete REL RCh

REL RCh complete

AikTua Kivntwv [MpoowTTikwv ETTIKO



NHATWYV

AikTuo
KopHoU

Measurement req.

Measurement report

HO request

Relocation request

elocation request AC

HO command

ersystem HO comman

Relocation detect

HO complete

Relocation complete REL RCh

REL RCh complete

AikTua Kivntwv [MpoowTTikwv ETTIKO



Rx Level (dBm) Tx power level

GSM: 1-124 (*n=2ndB below)

DCS: 512-886

CH RxL TxPwr

Radio link timeout

Received quality

ime advance (0-7)

Channel type
(CCCH, AGCH, SDCH, TFR,...)

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY



Roaming indication
(R or empty)

Random Access
Retransmissions

Reason of last call release B and BSIC value (0-63)

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




(Normal, Barred, Low priority
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Last registered network

first
forbidden

J network

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY

first
preferred
network




Periodic LU timer
(diff=1 means 6min)

TMSTI (hex)
1 T3212ctr/tim
PaRP DSF AGC

Gain value on
TCH/SDCCH
(range 0-93)

Paging Repeat Period
Serving cell channel No

Downlink Signaling Failure

AikTua Kivntwyv kai NMpoowtrikwy ETTKoIVWVIWY




_ MNC
| LocAreaCode

ServChannel
CellId _J
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| CipherValue

| HoppingValue
DTXValue
IMSIAttach
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N. TTamaouAdkng
Mobile Summit 2003
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acUppaTwv mopwv (egill

Meiwaon Tou peyéBoucg KUYEANC HEow TNG
eAAX10TNC ATTOOEKTHC aTABUNC ARYNC

| Thy e

F¥ Level new= R¥level old-12 db
Cell Reselection Offset=12db

RX Level new= Rxlevel old-6 db
Cell Reselecton Offset=6db

N. TTamaovAdkng, Mobile Summit 2003
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