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Cran po3BHTKY TexHonorii 3-ro noKomiHHA B YKpaini

MpoananizoBano cyyacHuii cTaH pPO3BHTKY WHPOKOCMYroBoro 6e3npoBoA0BOro nepeaaeaHHa AaHux B YKpaiki, Ha3gaHo
oneparopie (Kniscrap, MTC, Life, Inteprenexom, 3Mo6), wo HagaoTb 4o Nocayry, a TaKOX HaBeJeHO Pe3ynbTaTH JOCHi-
AMeHb, 3rigHo 3 AKKMH Bci KomnaHii Ykpainn HagawoTb ocTyn fo mepexi lHTepHeT Ha ocHOBI TeXHONOrIH 3-ro NoKoMiHHA.

Kniouoei enoBa: ykpaitcoki onepatopu LUBMM; 3G-monem; WCDMA; UMTS; 3G; 4G; LTE.

Bcmyn

Texsosorii IMIXPOKOCMYTOBOr0 0e3IMPOBOLOBOIO
nepenaBanasa ganux (IIBIII) akTyanbHi choromHi,
AK HiKogu pamimie. Amxe camMe IIIPOKOCMYTOBUIi
3B’ 30K, 3a0e3IIeuyun OJHOUYACHe KOMOiHOBaHe 1Ie-
pemaBaHHSA TOJIOCY, HAHUX i Bifeo, 3MaTHUU Hamiii-
HO HaJaBaTH KOHBEPIeHTHI MOCJYTId HOTEHIINHO IO
pisHux wmepe:xax. IIImpoxocmMyroBi 3’e¢qHaAHHS IIO-
KJIaJeHO B OCHOBY 0araTboxX HOBITHiX IIOCIIYT, TAKUX
AK HaJAHHS AUCTAHIIIMHOIO JOCTYIIY OO 300paKeHb
i miarHOCTHMKU B MEeAWIIVHi, BUKOHAHHSA PO3IIOIijie-
HIX 00YMCIIOBAJIILHUX 3aBAAHDb B aKaJeMIiuHIX JTOCJIi-
MKEeHHSIX, OpraHisalmis iHTepakKTUBHUX IUCTAHIiI-
HHUX OHJIAWHOBUX KJIaciB y cgepi ocBiTu — i 6araro
BCBLOT'O 1HIIIOT0, YOT'0 He MOYKHA HUHI i1 yasuTu. IIpore
Ma€eMO BaroMi IificTaBu CTBePAKYBaTH: MOIAJbIINI
mporpec ycix Kpaiu BimbyBaTuMmeTbcsa Ha 06asi mmupo-
KOCMYTOBOTO 3B’ SIBKY.

ChoroHi cTaH TeJJeKOMYHIKaIlill B YKpaiHi xapak-
TEePU3YEThCSA IHTEHCHUBHOIO PO3POOKOI0 Ta BITPOBA-
MKEeHHSAM B €eKCILTyaTaIlilo CUCTEM PYXOMOTO 3B’ A3KY
3-ro mokouainaa (3G — Third Generation), ToO6TO
naeTbed mpo e oguH etan po3BuTtky IIIBITIT.

Pospobka cmenugikaliliii Ha cuUCTeMH PYXOMOTO
3B’a3Ky 3G posmouasnacsa 1e B 1980-x poxax, Koau
B paMKax MiKHapOZHOTO COM03y eJeKTPO3B’ sI3KY
(ITU — International Telecommunication Union)
BUHUK IIPOEKT MEePCIEeKTUBHOI CYXOIIyTHOI MOOGiIbHOL
TeJIeKOMYHIKAI[iHOI cucTeMU 3araJbHOT0 KOPUC-
ryBauua (FPLMTS — Future Public Land Mobile
Telephone System). Uepes 10 pokiB y pesyxnbrari
craiBupaiii ITU 3 npoBigHuMM CBiTOBUMM iHCTUTYTA-
MHu 3i crapgapTusailii 0yJo po3po0eHo TeXHiuHi cie-
nudikarii gaa cucreM pyxomoro 38’ aA3ky 3G, Bimomi
ak IMT-2000 (International Mobile Telecommuni-
cations-2000). YxBaneni nmpu nbomy pimenas [TU
BUBHAUYMJIN HUIKY (QYHIAMEHTAJbHUX MiAXOMiB M0
peaurizairii mpoexTy IMT-2000.

Ilepiry y cBiTi Mepe:xy pyxomoro 3B’ 3Ky 3G, 1110
Bigmosimana cmenudikamism IMT-2000, 6yo 3amy-
IIeHO B KOMEPIIiiiHy eKciyaTarlito B IliBgenniit Ko-
pei (;xoBrenb 2000 poxry). ITomanbiiie posropTaHHS
Mepesx pyxomoro 3B’a3Ky 3G Bimoysasocs y CIIIA,
Amowii Ta iHIIMX po3BUHEHNX KpaiHax cBity. Cranom
Ha 2011 pik KinbKicTh BiAHOBIiAHUX MEPEKHUX IPU-
CTPOIB ymepilie IIePeBUIINJIa YNCEJIbHICTh HaCeJIeHHA
mianetu, a B 2020 poi1ti KiabKicTh Oig’egHaAHUX OpPU-

CTPOIB MOJKE B IIIiCTh Pa3iB IIePEBUMIUTU YNCEJIbHICTh
J0eN, AKi MaloTh Take DigiMKkHeHHA [1; 2].

Y 2015 pormi posmouaBca MACIITAOHUI TPOEKT
3 YIIPOBaIKeHHs TexHoJoriii 3G B ycix Mepeskax Mo-
OlIBHUX omepaTopiB YKpainu.

TosroBHe 3aBHanHsA pyxoMux Mepe:x 3G, K i Oyab-
AKUX IHIINX TeJeKOMYHiKaIlililHUX Mepex, — 00-
CIyroByBaHHSA abOHEHTIB i3 3aJaHUMN KPUTEPiAMUI
AKOCTI.

Mema ui€i cmammi — [OCIiAWTH CTaH Mepex
CcTiTbHUKOBOrO 3B’ A3KYy 3G B YKpaiHi.

OcHoéna wacmuna

VY TexHiYHOMY acleKTi MINPOKOCMYTOBUI 3B’ SI30K
MOJKHA BUBHAUYUTH 38 TAKUMU MOKA3HUKAMMU:

¢ MiHIiMaJIBPHUMHY IIBUAKOCTSIMU IIepelaBaHH;

¢ tumom TexHoJorii (HampukJaan, pyxoma IMT-Ad-
vanced abo Tak 3Baui TexmoJorii 4G);

¢ nakeToM (HYHKIIIOHAJIBPHUX KOHIIENI[ill, BKJIIOUA-
0Yn:

® DeKUM IIOCTIHOTO IMiAiMKHEHHS — CIOHTAHHEe
OHOBJIEHHS IHTePHET-IIOCJIYI' B PeaJIbHOMY Yaci;

® BIICOKY IIPOIIYCKHY 3JaTHICTh — 3’€IHAHD i3 Ma-
JVM YacoOM 3aTPUMKHM i 3JaTHICTIO IIepegaBaTy BeJIn-
Kuii o6car 6itiB (iHdopmarrii) 3a cekyHay (IIBUAKICTD
nepeMileHHs mux O0iTiB 1o yBaru He 6epeThes).

Huni mupoKkocMyroBuii 3B’ 130K € IPAKTUYHO B Oy /Ib-
AKi¥ Kpaifi ciTy. KosuliHe 3aHEIIOKOEHHS 3 IIPUBOLY
(pPOBOTO PO3PUBY, TOOTO HEPIBHOCTI 11010 POBIIOLLITY
IOCTyIy no Mepe:ki IHTepHeT un o0JagHAHHS B Pi3HUX
KpaiHax, 3MIHMJIOCS 3aHEIIOKOEHHSM CTOCOBHO HeO0-
XigHOCTI HemOmyIeHHS IMu()POBUX PO3PUBIB y IIBULI-
KocTi a00 AKOCTi JocTymy — He JHIle B KpaiHax, IO
PO3BHBAIOTHCS, a4 I B ycixX KpaiHax cBiTy. OcKiJIbKY mIn-
POKOCMYTOBUI 3B’ A30K CTA€ OCHOBHIM MeXaHi3MOM Ha-
MaHHSA BEJINKOI KiJIBKOCTI "KUTTEBO HEOOXiTHMX IIOCIYT,
To Taki iHcTuTywii, ax Komicia OOH i3 mupokocmyro-
BOTO 3B’S3KY B iHTepecax Iu(GpOBOrO PO3BUTKY, aK-
THUBHO 3aKJUKAIOTh YCi KpalHu 3poOUTH IPiOPUTETHUM
3aBIAHHSAM PO3TOPTAHHS BJIACHUX BUCOKOIIBUAKICHUX
Mepesk (hikcoBaHOTO i pyxomoro 3B’sABKY BiAMOBigHO
IO HAITiOHAJbHUX IJIAHIB PO3BUTKY MIMPOKOCMYTOBOI'O
3B’SI3KY, II[0 COPUATHME peaJisallii JOBroCTPOKOBUX
IepPCIeKTUB eKOHOMIUHOT0 3POCTAHHS B iH(popMaIiiny
emoxy. Pe3yabTaTu JOCTiAKeHb TOKA3yI0Th, 1110 IKT
i MIUPOKOCMYTOBUI iHTEPHET POCTYTh HAWIIBUAIIIIE
TaM, e PUHKHU BiTKPUTI AJ1d KOHKYPEHIIii.
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3ayBaKuMo, 10 y cdepi IMBUAKICHOTO iHTEepHETY
Vxpaina sunepemkae 6arato kpain €C.

3a cepenHbpoo MmBHAKicTio (20,84 MO6iT/c) Ta
AKICTIO JOCTYIy OO iHTepHeTy YKpaima mepebyBae
Ha 39-my wmicmi cepen 190 kpain cBity, Bumepe-
mxaoun Taki kpainm, axk Ipemia (83-ta), Itamia
(88-ma) i IToabia (45-Ta). Ko 6paTy BigHOIIIEHHS
miHa/AKicTh, TO YKpaiHa moTpaIise B IepIny AecAT-
Ky KpaiH i3 HalikpamiuMm iHTepHeTOM y cBiTi. Amxe
Hisle y cBiTi Gi/lbIIiCcTh HaceIeHHA He MOKe OTPUMATHI
mBuaKicHU (Big 20 o 100 M6it/c) inTepHeT 3a rpo-
moBuii ekBiBasieHT 5-8 mos. CIITA ma micans [3].

CIMHIMOCH KOPOTKO HA TOMY, K €BOJIIOI[iI0HYBAaJIN
MOO0iIbHI Mepesxi.

3G — TexHOoJO0TII MOOiIBEHOTO 3B’ A3KY — HAaOip 1m0-
CJYT, IO OXOILIIOE BUCOKOMIBUIAKICHUI MOOiTbHUI
mocTyi i3 mocayramu mepeski ImrepHer Ha 6asi Tex-
HOJIOTiI pamio3B’A3Ky, AKa 3a0e3meuye KaHaJ mepeaa-
BaHHS JAaHUX 31 MBUAKiCcTIO He 6inbIn gk 3,6 Mo6iT/c.

4G — mokoJiHHA MOOGiJIBHOTO 3B’A3KY 3 IiIBU-
mieHuMu BuMoramu. I[o bOro MOKOJIiHHA BiTHOCATH
HepCIeKTUBHI TeXHOJIOTI, 10 J03BOJISIOTE 3/IiliCHIO-
BaTHU THepeJaBaHHA AAHWX 31 IIBUAKICTIO, IO Iepe-
Buinye 100 M6it/c gna pyxomux i 1 I'6iTt/c — mas
cTalioHapHIX a0OHEHTIB.

VuiBepcaiabua MoOibHA TeJIEKOMYHiKaIlifiHa cuc-
tema (Universal Mobile Telecommunications System
— UMTS) — cTaHmapT CTiIBHUKOBOTO 3B’SI3KY, PO3-
pobGiennit €BponeiicbKUM iHCTUTYTOM CTAHIAPTIB Te-
nexomyHikaritt (ETSI) nnsa supoBamxenns 3G y €spo-
mi. SIK cmocib mepegaBaHHSA aHUX Yepes MOBITPAHUIA
IPOCTIPp BUKOPUCTOBYEThCA TexHosoria WCDMA,
cramgapTusoBaHa 3rigHo 3 mpoektTom 3GPP. e Bigmo-
BiJlb €BPOIIENCHKUX YUEHUX i BUDOOHUKIB Ha BUMOTY
IMT-2000, ony6snikoBana ITU ak Habip miniMaabHUX
KpuTepiiB Meperxi criibEIKOBOro 38 aA3Ky 3G.

Ho peui, UMTS uacto HasuBawTh Takox 3GSM,
abu MiAKpecJaUTH HaJeKHiCTh TeXHOJOTII 0 Meperx
GSM.

Cucrema UMTS, BHUKOPHUCTOBYIOUM PO3POOKU
WCDMA, no3Bojsie MiATPUMYBATH MIBUIKICTEL Ie-
penaBaHHaA iH(opMalii Ha TEOPeTUUYHOMY DiBHiI IO
21 M6ir/c (y pasi Bukopucranua HSPA+). Temep
HAWBUIMUMU IIBUAKOCTAMU BBasKaioTbesa 384 K6iT/c
nas MOOiLTbHUX cTaHIli# TexHoorii R991 7,2 M6iT/c
nna crauniit HSDPA (puc. 1) y perxumi mepegaBas-
Hs gaHuX Big 6a30BOi cTaHIil 10 MOOIIBHOTO TepMi-
Hasa. Ile 3BHAUHUI TOCTYII TOPIiBHAHO 31 3BHAUYEHHAM
9,6 K6iT/c mpu mepemaBaHHi faHUX M0 Kanaay GSM.
Y pasi BukopucranHa Ha 6as3i Texmosorii HSCSD
KimbKox KaHawiB 9,6 K6iT/c mJocATaeThCA MIBUAKICTD
14,4 x6it/c y CDMAOne. IIpu nibomy, sIK i Ha oCHO-
Bi iHIIIUX TeXHOJIOTii 6e3ITPOBOLOBOTO IIepeJlaBaHHSI
naaux (CDMA2000, PHS, WLAN) 3a6e3neuyeTbcsa
IOCTYI [0 iHTepHeTy Ta iHIINX cepBiciB 3a mOIIOMO-
oo MOOiJIBHUX cTaHIli (puc. 2) [4].
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Channelization Codes
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Puc. 1. PosnoginenHs cnekTpa Mixk aGoOHeHTaMu
3a trexnosioriero HSDPA

3G Evolution
e 26 2.5G 3G

CDMAZ000
TXEV-DO & DV

ImaOne (IS-95A/B)

CDMA2000

1980's

1990's

2000's

Puc. 2. EBoaroniia cucreM CTiIbHUKOBOTO 3B’ SI3KY,
1[0 BUKOPHCTOBYIOTH TexHoJoriro CDMA

ITokosminHsa MOOiTBLHOTO 3B’A3KYy, IO HepeayBa-
a0 3G, pyHKIioHyBaJIo HA OCHOBi TexmoJoritt GSM,
IS-95, PHS, a Tako:x BuKopucToByBaHOI B Sfmomii
PDC rta geAKux iHINIUX, 3aCTOCOBYBAHUX B PiZHUX
KpaiHax.

EBouroriitHuM eTanmom Ha IIbOMY IILJIAXY PO3BUTKY
TeJIeKOMYHIiKaIliil mocTtaso MoKoJiHHA «2.5G», 1110
O3HAaYae 3aCTOCYBaHHA B Mepeskax TexHosorii GPRS.
TeopeTuuHOo IMIBUAKICTH NepemaBaHHA MaHUX 3a J0-
nomoroio GPRS mosxe mocaratu 171,2 kb6iT/c, ane Ha
OpaKTuIli BoHa 6,u3bKa 10 56 K6iT/c, 110 migBUIITyE
NpuBabIMBICTL TEXHOJIOTII HAa OCHOBi ITaKeTHOI KO-
MyTallil IOPiBHAHO 3 OiJIBII IIOBIILHUME IIOJO0 IIEepe-
JaBaHHA HAaHUX crmocobamMu Ha 6as3i KomyTallii KaHa-
aiB. Texuosoria GPRS sacrocoByBasiack y 6araTbox
CTITLHUKOBUX Mepeskax crangapty GSM.

Hacrynuwuii eran y miii Trexuosorii — EDGE, e
BUKOPUCTOBYIOTHCA CKJANHINII CXeMU KOIyBaHHSA
iH@opmarii, m03BOJAIOUM BOiJBIIUTH INBUAKICTH
nepenaBanuA maHux o 473,6 kb6iT/c y Teopii i mo
180 x6it/c ma mpaxTturmi [5]. Mepexi, posropuyTi
i3 sacrocyBamuam EDGE, BigHOCATHL m0 TOKOJIIH-
HA «2.75G». ITomimmenuit GPRS — e i ¢ EDGE.
GSM/EDGE saBasaoTh co600 OAWH i3 piBHIB mocTymy
3G/UMTS — GERAN.

ITounmaroun 3 2006 poxy Ha mepe:xkax UMTS mo-
IMUPIOETHCA TEXHOJIOTiA BUCOKOIIBUAKICHOTO IIa-
KeTHOTO IlepefaBaHHsS HaHUWX Bix 6a30BOi cTaHILIl IO
mobispHOTO TepMminana HSDPA. Ito rexHoori10 Bifg-
HOCATD 0 MePerk MOKOTiHHA «3.5G».

Ho mouatrky 2008 pory HSDPA migTpumysasia
MIBUAKICTh IepemaBaHHA JaHUX YV PeKUMi «Bifm 0Oa-
30BOi craHIlii 70 Mo6iibHOrO TepMiHaIa» GIM3BKO
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7,2 Mb6it/c. BenyTbcss po3poOKM IIOAO IIiABUIIEH-
HA IIBUAKOCTI mHepelaBaHHS NAaHUX Yy PEXKUMI Bifn
MoOinbHOTO TepMiHama mo 6a3oBoi cranmii HSUPA.
Y mOBroCTpPOKOBIi MepPCHIEeKTUBi, 3TiTHO 3 IIPOeKTaMU
3GPP, nnanyerbesa eBoaionisa mepesxk UMTS y mepesxi
4G, 1110 D03BOJIAIOTH 0A30BUM CTAHIIAM IIepemaBaTH
i mpuiimaTu imdopmalliro Ha MIBUAKOCTI BiAIIOBigHO
100 i 50 M6iT/c 3aBASKY BAOCKOHAJTEHOMY BUKOPIC-
TAHHIO MMOBITPAHOTO CepeaoBUIlla — MYJbTUILIEKCY-
BaHHA 3 OPTOTOHAJBLHUM YACTOTHUM PO3IOAiIeHHIM
curunasis OFDM.

Texuomoris UMTS mos3BoJisie KopucTyBauaM IIPO-
BOJIITY CEAHCU BiJIEOKOH(EPEHIIi} 3a JOITOMOT O MO-
6imbpHOTO TepMminaJsa. IIpore mocBim poboTu omeparo-
piB 3B’aA3Ky fmoHii Ta geaxkmx iHIIUX KpaiH mMoKa3aB
HEeBHCOKHI iHTepec aboHeHTIB mo 1iei mocayru. Ha-
6araTo MepCcreKTUBHIIIUM BUAAETHCA PO3BUTOK CEP-
BiciB, II10 MPOMOHYIOTH 3aBaAHTAKEHHA MY3UUYHOI'O Ta
Bi/Jle0 KOHTEHTY: BUCOKUH IIOMUT Ha IIOCIYTI'Ud TAKOTO
poay 6yB IPOAEeMOHCTPOBaHMUM y Mepexkax 2.5G.

Cucrema UMTS BuKOpHUCTOBYE m00Ope Bimomy Mme-
PEXKHY apXiTeKTypy, IpUTaMaHHy BCiM OCHOBHUM
cucreMaM 2-TO IOKOJIIHHA Ta HaBiTh JeAKUM CHUCTe-
MaM 1-To TOKOJIiHHA.

Cmyry pagioyacToT, BUKOPHUCTOBYBAHY CHCTEMOIO
UMTS xapaxkTepusye TaOJIUI.

Jianma3oH BUKOPUCTOBYBAHMX YacTOT, MI'g Poznecenns
YacToT nepexavi
Hanpam MC — BC Hanpam BC - MC | npuitomy, MT'nx
1920...1980 2110...2170 190

Bumoru mo pagmiooGiamzHaHHA MOOiIbHOI cTaHIrii
TaKi:

IIupuua pagiokaHamy ...

Tun gynnexcy

MeTOm BOCTYITY vevveernnneeieenaennneeeeeeannns
ITigTpumkra Texunomorii MIMO .
Tunu momynsrii .......... QPSK, 16QAM, 64-QAM

3a cBOiMU (PYHKIIAMHU eJIeMeHTH MepexXi rpyiy-
IOThC:

e v mepe:ky pagiogoctymny (RAN, UMTS Tepuropi-
anpHOTO piBHA — UTRAN), iKa BUKOHYE BCi PyHKITi1
1010 Pagio3B’A3KY;

® y 6asoBy mepe:xy (CN), mro 3abe3meuye KoMyTa-
I[if0 Ta MapUIpyTH3allilo BUKJIUKIB i KaHaIiB Ilepena-
BaHHSA JAHUX Y 30BHIIIIHI Meperki;

® obonagHanHA KopuctyBaua (UE);

® pagioinrepdeiicu (U, I ).

Apxirekrypy cucremu UMTS HaBemeHo Ha puc. 3.

U I

u u

UE UTRAN CN

Puc. 3. Apxirekxrypa cucremu UMTS Bucokoro piBHs

3a3HAUMMO, IO CHUCTEMAa PYXOMOTO CTiJIbHUKO-
BOTO 3B’SI3KY 3arajibHOTO KOPUCTYBAHHS CTAHIAPTY
UMTS/WCDMA Mmae mpaifjfoBaTu B CMyrax pajaiouac-
TOT, HaBeJIeHUX y TaOJuIIi.

PagioycraTkyBaHHA cHUCTEMU PYXOMOTO CTiJIbHU-
KOBOTO 3B’sI3KY 3arajbHOr0 KOPUCTYBaHHS Ha 6asi
craggapry UMTS/WCDMA mae BigmosimaTu HaBee-
HUM paHillle BUMOTaM [0 pPafioob/iagHaHHSa MOOiIb-
HOI cTaHILii.

IInan mymepartrii kamainis cuctremu UMTS/WCDMA
He Ma€ YiTKOTO PO3MesKyBaHHSA 3a PamioyacToToo.
HominanbHe po3HEeCeHHA MijK KaHaJaMU CTAHOBUTH
5 MTI'11, ayie 3aJ1€XHO BiJ mapaMeTpiB KaHaJy 3B’ I3KY
Ta KOHKPETHOI cuTyallii po3HeceHHs MO Ke 3MiHIo-
Batucsa. IIpuw mboMy IleHTpaJbHA UYACTOTA KaHATY
3B aA3Ky mae 60ytu kparHa 200 kI'n BigHOCHO mouar-
KOBO1 po60u0i pagiouacToTu.

ITo6ymoBa moBux mporokosie UE ta UTRAN
ypaxoBy€ IIOTPeOM HOBOI TeXHOJOrili pamiosB’sI3Ky
WCDMA. A nmo6ymoBy CN yaaro 3 GSM. Ile nae cuc-
TeMi 3 HOBOIO T€XHOJIOTIEI0 Pagio3B’sA3KYy IVIOOAJIBLHY
6asy 3 Bimomoi Ta BumpobyBanoi TexHoJsorii CN, 1110
cIpusie IPUCKOPEHHIO i1 BUPOBAAKEHHSA Ta JO3BOJISE
BUKOPHUCTATHU TaKy UyAOBY IIepeBary, Sk riao0aabHUN
poyMiHT [6].

IToxu cBiT roryeThes mo mepexony Ha 5G, Ypaina
BIIpoBagsKye sacrtapinuii 3G. Moske 3maBaTucs, IO
Kpaillle mepeiiTu Bigpasy Ha 4-Te IMOKOJiHHA 3B’ SI3KY
LTE, ajye 1me HeMOKJINBO, AK CTBEPAKYIOTH eKCIIep-
1. 3G TTOKOJIiHHSA 3B A3KY — HEOAMiHHUN eTam MO-
6inbHOI eBoJTrOIT [7].

ITe mosacHOeThCa KinbkoMa npuumHamu. llepmia
3 HUX — HETOTOBHICTHL caMUX KopuctyBauiB. A0o-
"HeHTu Mepesxk GSM 371e6ilbIToro He MAloTh IIPUIAT-
Hux ajaa LTE cmapTdoniB i He 6akaioTh iX KyIyBaTu,
OCKiJIBKU 11e Joposkui npuctpoi. Hanpuknaan, B Ykpai-
Hi npomaerbca Mmaiizke 1700 momesneir TemedoHiB i3
migTpumkoro UMTS rta nume 400 i3 B6ygoBaHUM
LTE.

KopucryBaui sBukau g0 gerreBux mocayr y GSM,
TOomi K cepBicu y 4G KOIITYIOTH JOPOXKYUe — omepa-
TOpaM MOTPi6GHO mMoBEpPTATH CBOI iHBecTHUIlii. 3B’ sI30K
momoposkuae i mpu mepexonai Ha 3G, ane He Tak Bin-
YyTHO. YKpaiHI[IM, HAIIPUKJIAJ, TOBEIEThCS IIOMi-
cAls BuTpavatu B 1,8 pasa 6ibIiie KOIITiB.

Omnepatopam cTpubok i3 2G y 4G TaxKok He BUTiI-
HUH, OCKIIBKHM IM JOBemeThCs IIOBHICTIO mmepebymo-
ByBaTHU CBOIO MepeKy. ChoroaHi »k ixHe obJagHaHH
B:Ke yacTKkoBo rorose 1o UMTS HSPA+. A KyniBis
HOBOT'O 00xomuThesA germiesine, amke UMTS icuye
B:Ke Maiiike 15 pokis.

I omHiero 3 HAWTOJOBHIIIINX IIEPEIIOH Ha IIIAXY IO
4G € cam 3B’a30K 2G, OCKiJIbKM BiH BUKOPHCTOBYE
ogHaxosi wacroru y 900 ta 1800 MT'm. Ix cmepmry
HeoOximuo 3BimbHUTH Bix GSM, mjis 4oro miAXOAUTH
UMTS, akwuii mpariioe B giamasoni 2100 MI'm.
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ITepcekTuBY YKpaiHu IPUCKOPUTU BIPOBAYKEH-
HA 3B aA3Ky 4G nmpumapui — mig 4G Hemae BiIbHUX
vacToT. Benuka (54% ) uyactka mepexx 4G B ychomy
CBiTi mpailrroe Ha JyacToTaxX, BUIIJIEHUX y Pe3yJbTaTi
mepeposmnoniny (kouBepcii) vacror 2G/3G. Ile 24%
CIIeKTpa SABJAIOTH CO00I0 «ITU(MPOBUIN MTUBigeHI» —
YacTOTH, HAa AKUX PaHillle (DYHKI[iIOHYBaJI0O aHAJI0r0OBe
edipue TenebauenHs. I guire 22% mepesx 4G mpairio-
I0Th Y By3bKOMY Jialla30Hi 4acTOT, TPOXHU BUIIIOMY 3a
craagapt GSM [8]. YupoBamxkyiouu 3G i sromom 4G,
VYKpaiHa MOKe PO3paxoByBaTU JIMIIE Ha OCTAHHil
cIleHapii.

KinbkicTs KopucTyBauiB iHTEPHETY OCTaHHIMU PO-
KaMu MaJia TeHeHIIiio 1o 3pocTaHHsa. Tak camo 3poc-
Tajia i KiJbKicTh HOBUX IIOCJHYT, AKi MOXKe HajgaBaTu
iHTepHeT, 110 IPU3BEJIO A0 3POCTaHHS Tpadiky mepe-
IaBaHHA JaHUX NOPiIBHAHO 3 Tpadikom TpamuIiiiinoi
TesedoHii, 1110 irocTpye puc. 4 [4].
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Puc. 4. IlopiBaaabHA qiarpama 30iapureHHs Tpadiky

He puBHO, mo aboHeHTH MOOIJIBLHOTO iHTEpPHETY
0akaloTh OTPUMYBATHU BCi Ii TOCAYTH, A0 AKUX BOHU
3BUKJIU, i HA MOOiIbHUX mpucTpoax. I1i HoBi mocayru
mOTPeOyIOTh BUIMUX IIBUAKOCTEH, AKi 1 Oyme 3a6es-
neuyBaTu onepartop 3G.

3B’a30k 3G i paHitie 6yB JOCTYOHUN A YKpaiH-
ChbKOTO KOPHCTYyBaua, ajie 3a CKJAAHIIIIOI CXEeMOIO.
IToTpi6buHo Oynmo mpuabaTu cleljiaJbHUII IIJIaHIIET,
cmaptdorn CDMA a6o momem, saxuii posmae 3G sa
Wi-Fi. Temep yce crupoctuthbes: kopuctyBaui MTC,
Kuiscrap i life:) smo:kyTh ckopucratucs 3G Ha 3Bu-
yaiHoMmy GSM-cmapTdoHi, OCKiJIbKM came IIi ome-
paropu B jgotomy 2015 pory mpuabaau Jimensii Ha
HaJaHHA TAKUX IIOCJIYT.

3G HOBOTO IIOKOJIiHHSA IIOMiTHO BiIpi3HATHMETHCS
3a mBuUAKicTIO Bix 3G, 1110 paHitiie HagaBaBcsa [HTep-
TeaexoMoM Ta 3Mo6. Paninle BUKOPHUCTOBYBaJIHUCH
uporokosiu HCDP (mBuakictes mo 7 M6it/c), HCP
(mo 14 MG6it/c). [iAa MOpiBHAHHA: IIBUAKICTH IPO-
TokoaiB GPRS — mo 86 k6it/c, a EDGE — mo 236.
Hoe moxkosimasa 3G omepaTopiB OyJae BUKOPUCTO-
ByBatu mpoTokon HCP+, BepxHA Me:Ka HIBHUIKO-
cti akoro — 42 M6it/c. SIK cTBEPIKYIOTh €KCIIEPTHU
MTC, upu BunpoO6yBaHHi 0YJI0 JOCATHYTO IIBUIKOCTI
39 M6iT/c. Ane Ha paKTHUIIi 3aJIe;KHO Bif KiTbKOC-
Ti mMiZfiMKHEHUX IPUCTPOIB IMIBUIKICTH MOKe IagaTu
mo 14 M6it/c[7; 9].
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VYci Tpu omepaTopu, 10 IPUAOAIY JIilleHsil, Haga-
BaTUMYTh mmocayru 3G B ofHAKOBOMY aiamasoni. Ten-
Jlep TPOBOUBCS OHOYACHO, aJie juire life:) orpumas
HauBurigHini ymoBu. IlboMy omepaTopoBi mgicraBcs
HaWOiABIN BinbHUII Big BifiCBKOBHUX YacTOT JIOT —
y cmyrax 1920...1935/2110...2125 MTIhm. Orixe,
life:) moBemeThCsA BUTPATUTH MEHIIY CYMy HA KOH-
BepCilo CBOIX YaCTOT. I3 TeXHIUHOrO MOIJIALY YacTo-
™ 1920...1935 i 2110...2125 MTI'11, 3ampomoHoBaHi
B IIEPIIIOMY JIOTi, TOCiZAIOTh HAWO1IBIIT BUTPAIIIHY IO~
3UIiI0 B YaCTOTHOMY AiarasoHi. AIKe MeKYIOTh «IIO
obuaBa OOKM» 3 MepeKaMH, AKi HeJOBUKOPHCTOBY-
I0TH CBill pecypc, TOAi K YaCTOTU B paMKaxX APYTo-
IO i TPEeTHOro JIOTiB MOKYTh CYTTE€BO BILJIMBATU OJHA
Ha OJHY Yepes CYCi/ICTBO MOTEHI[ITHO 3aBaHTAKEHUX
Mepesk KOHKYpeHTiB. IHIO mepeBarom IUxX dYac-
TOT € IXHi 0cOOJIMBOCTI 3 TOUKU 30py (hiBUKM: CMyTH
1920...1935 i 2110...2125 MTI'ty — Ha#6iaBIIT HU3b-
Ki, a 1ie 03HAYa€E, 1[0 CUTHAJ TYT MEHII CXUJIbHUHN 0
3aracaHHs, TOOTO BiH KpaIoi AKOCTi.

A or MTC Ta KuiBcTap noBeneTbCsa BUTPATUTH JO-
ITaTKOBi KOIIITH Ha IIPOBeJEeHHA KOHBepcil pamiouac-
ToT. Imerbcss mpo iX BUBiIJIBHEHHS BiJ 3acTapijoro
yCTaTKYBaHHA pajaiosokallii Ta mepemauy IIig Itu-
BinbHI moTpebu posropranua 3G. 3arajbHa BapTiCTh
Takux pobit — 1,6 mapa rpH [7]. Ilepiox xouBepcii
3aiime 23 micari i 6yze po3buTuii Ha Tpu eTanu. Bap-
TicThb mepimoro erany cranosutume 532 500 000 rpH;
Ipyruii eran TpuBatuMe 18 wmicamiB i3 BapricTiO
534 510 000 rpH, Tpetiit — 17 micsamiB i3 BapTicTio
534 400 000 rpu. OnnaTa KoHBepcii Oyae IPOBOAUTH-
cA MPOMOPIIIHiHO A0 KiJbKOCTi JoTiB (Y piBHUX HpO-
TMOPI[ifAX i Ha OJHAKOBUX YMOBaX) BCiMa IIepeMOKIIs-
mu 3G KOHKYpPCY.

A Temep mopiBHAEMO piBeHBb roroBHOCTI 3G Me-
pesk TphoX HambimbImux omepaTopiB Ykpaiuu: MTC,
Kuiscrap ra life:) [9; 10].

MTC npomnonye mocayru 3G B:xe HuHi. Hacupasni
MoBa ¥me mpo poyMiHr i3 3Mo6. Biamosimmo, Kaprta
HOKpUTTA Tenepimuboi mepeki 3G MTC mae Burisan
TouHOI Komii KapTu moxkpurts 3Mob. [Hakire i 6yTu
He MOJKe, OCKiJIbKY BUKOPUCTOBYIOTHCA O HI ¥ Ti cami
0as30Bi cTaHIIii Ta pecypcu ofHi€l i Tiel camoi mepexi.
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Puc. 5. Kapra nokpurra 3G MTC



Y ¢pokyci ysarn

Io peui, KuiBcTap Tak camo IPOIIOHYE BIKE CHOTO/I-
Hi mocayru 3G cBoiM aboHeHTaM, ajie HaeThCsa BCe PO
ToIi sKe poyMmiHr 3Mob6 [9]. KapTy moKpuTTA omrepaTo-
pa HaBezeHO Ha puc. 6.
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Puc. 6. Kapra nokpurta 3G Kuiscrap

Omneparop life:) mpomonye cBoiMm aboHeHTaM Ta BCiM
3allikaBJeHUM CIIPOOyBaTU mepliie BiJibHEe TeCTyBaH-
HA MOOiIbHOrO iHTepHeTy Ha 06asi Texnosorii 3G+
Ta OI[IHUTU IIBUAKICTH 3B’SI3KY HOBOI'O IIOKOJIIHHS
B mrectu micrax Ykpaium: Kuesi, JIbBoBi, XapKosi,
HuinponeTpoBchKy, YepHirosi, Yepkacax.

A 319 tpaBua 2015 pokry mepiiuM MicTOM, B KO-
My Bci 6axaioui abOHEeHTH MOKYTh MiJiMKHYTHUCH 0
3G+ iuTepuery Bix life:) cras JIsBis [10]. Kapry mo-
KPUTTA IIHOTO ollepaTopa 300pakeHo Ha puc. 7.
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Puc. 7. Kapra nokpurrsa 3G life:)

Croronui onepaTopu Mo6GiILHOTO 3B’ A3KY aKTHUBHO
OyAYyIOTH Ta BIPOBAIKYIOTh 3G-3B’A30K B YKpaiHi.

Bucnosxu

Humninruiii crad TeleKOMyHIKaIlili xapaKTepusy-
€ThCA IHTEHCUBHOIO PO3POOKOIO0 Ta BIPOBAKEHHIM
B €KCILIyaTallil0 CHCTEM PYXOMOI'o 3B’S3KYy 3-T'0 IIO-
KOJIIHHSA, II[0 ABJAE COO0I0 Ille OTWH eTall PO3BUTKY
IIBIT[. Taki cucteMu 3MOXKYTh 3a6€3IIEYUTU CBOIX
KOPUCTYBAUiB IMMUPIIUM CIEKTPOM AOAATKOBUX IIO-
CJOYT, aHidK Mepeki momepenHix mokoaiHb. CyuacHa
cTpyKTypa 6eampoBomoBux Texuosoriu IIBIII masa
MO00iTbHUX 00’€KTiB B YKpaiHi 6yayeThbcs i3 3acTocy-
BauuAM TexHojsorit WCDMA i UMTS (HSDPA).

Sk mokasye mpakTWKa, IIOYATOK BUKOPUCTAHHSA
3G y Oyap-akiit KpaiHi IpUBOAUTH MO 30iJbIIIEHHS
BBII ma 10% , a BBII ma gy1ry HacejeHHs 3pOCTa€ HA
0,15% [2].

ITupoKocMyroBuii 3B’ I30K MOKHA PO3TJIALATH AK
TEeXHIUHY HOBAI[il0 (KOMILJIEKC IEePCIeKTUBHUX Me-
PeXKHUX TEeXHOJIOTii) Ta AK PYIIiHHY CUIy JajeKo-
CSKHUX PEBOJIIOI[IMHUX IIePeTBOPEeHb y cepi HazaH-
HA TeJIEKOMYHIKaIiTHUX ITOCTYT.

VY cyuyacHOMY CBiTi IIIMPOKOCMYTOBUI 3B’ 130K CTaB
iH(pacTPpyKTypo, II[0 Ma€ BUpiIllalbHEe 3HAUEHHS
IS KOHKYPEHTOCIPOMOXKHOCTI KpaiHM B TJI00aJIhb-
Hilt mudpoBii exornomii. Illupokocmyrosuii 38’ 130K
CAYTye TAaKOK IHCTPYMEHTOM IIPOCYBAHHSA MO HAIIOL
CIIiJIBHOI MeTH — MO0y OB BiIKPUTOTO AJIS BCiX cyc-
mijgbCcTBa 3HAHB, e BUpPIIIaJbHEe 3HAUEHHS MAaTUMe
IOCTYH A0 iHdopMaIllii Ta MIOBHE PO3KPUTTA TBOPUUX
MOJMKJIMBOCTEN JIOAUHN.
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Y ¢okyci yBarn

B. W. pumaerko
COCTOAHWUE PA3BUTUSA TEXHOJIOTNA 3-ro NOKOJIEHNS B YKPAVHE
[poBeseH aHamm3a coBPEMEHHOIO COCTOSIHNS Pa3BUTVS LLIMPOKOMOIOCHOV GECTPOBOAHOV nepefayu AaHHbIX B YkpanHe, Ha3BaHb! ore-
patopsl (Knesctap, MTC, Life, Vinteptenekom, SMo6), npenoctasnsioime AaHHy YCiyry, v NpUBEAEHbI PE3YrbTaThl NCCIEA0BaH,
110Ka3bIBaKLLME, 4TO BCE KOMNaHWM YKpanHpl npeocTaBnsioT JOCTYN K CETV VIHTEPHET HAa OCHOBE TEXHOMOM 3-r0 NOKOSIEHYS.
Knioueebie cnoea: ykpanHckie onepatopbl LUBMM; 3G-mopem; WCDMA; UMTS; 3G; 4G; LTE.

V. . Primachenko
DEVELOPMENT OF TECHNOLOGIES OF THE THIRD GENERATION STATUS IS IN UKRAINE
The analysis of the current state of development of wireless broadband in Ukraine. It is shown that the list of operators who provide
a service included: Kyivstar, MTS, Life, Intertelecom, Trimab. The results of studies according to which all companies in Ukraine provide

access to Internet-based technologies of the third generation.

Keywords: Ukrainian operators; 3G-modem; WCDMA; UMTS; 3G; 4G; LTE.
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IEPAPKIYHI CUCTEMW YNIPABJIIHHA KOHBEPTEHTHUMWU MEPEXXAMMU

Mepexero B yinomy.

Jlosegeno, wo icpapxiyni cucTemu ynpaeniHHA JO3BOAAIOTL YpaXoBYBaTH GaraTopiBHEBIiCTb apXiTEKTYpH TeneKkoMyHi-
KayiiiHux mepex pi3Hoi cKknagHocTi Ta 34ilCHIOBaTH ONTHMAanbHe YNpaBniHHA AK KOXHMM piBHeM mepexi, Tak i BCicwo

KniouoBi cnoga: cvictema ynpaBniHHs; iepapxiuHicTb; 6araTopiBHEBICTb.

Beryn

Cyy4acHWid cTaH TenekoMyHIKaLiH1X CUCTEM XapaKTepu3yeThes
WBUOKAM PO3BUTKOM Y HaNpsMKy 36inblUeHHS iXHIX po3Mipie Ta
ycknagHeHHs. [lpu LbOMY pO3LUMPIOETLCS CMEKTP MOCAYr, Hapa-
BaHWX abOHEeHTaM, 3pOCTAE KiMbKICTb KOMMaHiA, ki 3AICHIOITL
MPOEKTYBaHHS Ta eKCniyaTalliio NOB’A3aHMX MiX CO60K0 MepeX, Lo
HanexaTb pi3HIM BnacHikam. BogHovac nocTae HaranbHa notpe6a
NiABYLLYBATW HaMIMHICTb POBOTY MEpEXi, SKICTb 06CIYroByBaHHs Ta
eKOHOMIiYHY edheKTUBHICTb BIANOBIAHOI AisnbHOCTI. HaibinbLuoo Mi-
OO Cy4aCHVM BMOram [0 TenekoMyHiKaLliiHoi Mepexi Bianosinae
KOHLIEMNList KOHBEPreHTHOI MEPEeXi NepejaBaHHs AaHnX.

Taka mepexa 9Bne co60t0 cknagHy anHamiyHy cTpykTypy. Cy-
4acHa apxiTekTypa Mepexi nepenbaqac ii iepapXivHicTb i3 Noginom
Ha piBHi 9K 3a (i3NyHUM, TaK i 3a noriyHAM npuHumnom. [Migxin
00 YNpaBIiHHS TaKoK PO3NOAINEHOI0 iEpapXxivHO CTPYKTYPOK Mae
6yTW BIONOBIQHWA, 3 ypaxyBaHHAM 0CO6IMBOCTEN KOXHOMO 3 PiBHIB
NPV yXBaneHHi yrpasnsio4oro PilleHHs.

OcHosHa vactHHa

[onoBHa meTa No6yaoBM KOHBEPreHTHOI MyLTVCEPBICHOI MEpEXi
nonsarae y CTBOPEHHI EAUHOI IHDPACTPYKTYPK NS 06CNYroByBaHHs
BCix BWAiB Tpadiky. BBaxatoTb, LU0 KaniTanbHi BATPATU Ha OOHY
MYIBTUCEPBICHY Mepexy 6yayTb MeHLUI, HiX IHBECTULYi HA CTBOPEH-
HS KifbKOX MEpex, KOXHa 3 SKUX MigTpuMye 06MexXeHuin Habip no-
cnyr.

Omxe, KoHUenuig no6ynoBW KOHBEPreHTHUX MEpex mnonsrae
y CKOPOYEHHi KaniTanbHWUX BMTPaT i/abo ekcnnyaTauiiiHix BWTpaT
onepatopa 38’a3ky. Kpim Toro, no6ymoBa iHTErpanbHUX Mepex
i CUCTEM HaCTO 3HUXYE PU3UKK, SKi HEMUHYYE BUHWKAIOTb B ONepa-
TOPCbKilt AisnbHOCT [4].

ApxiTekTypa KOHBEPreHTHOI Mepexi 3 ornsay Ha ii 6araTopiBHEBY
iepapXivHICTb BUMarae 3narofpkKeHoro YnpasriHHS MiX YCimMa piBHS-
v (pue. 1).

Pienp agpa (Core), 10 MicTUTLCS Ha BEPLUVHI iepapxii, Biano-
Bifla€ 3a HafiiHe Ta LWBWOKE NepefaBaHHa BENMKUX 06CAMB AaHuX.

2 | CORE |

cemcmeccesemslimshessessssesessessenessheessese.————————

S . [ S L S — S ———

PG1

!
] PG3

Puc. 1. lepapxiuna cTpyKTYpa KOHBEPreHTHOI Mepexi

3B’30K, Ne 5, 2015

11





