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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJIbHICTb TeMH PO0OTH 3yMOBJEHAa IIBUAKAM PO3BUTKOM  MEpEK
TEJIEKOMYHIKAIIMHUX TIpOBalIepiB Ta HEOOXIAHICTIO BIPOBAKEHHS HOBUX IIOCHYT,
CIPSIMOBAHUX HA MMiJIBUILICHHS €)eKTUBHOCTI BUKOPUCTAHHS MEPEXK.

Meta poOoTH: aHami3 1 JAOCTIIHPKEHHS BIPOBA/KEHHS HOBUX IMOCIYT, IO JACTh
3MOTy 30UIBIIUTUA €()EeKTUBHICTh (DYHKI[IOHYBAHHS Ta BU3HAYUTh HEOOXIJHI 3aXOIu s
3a0e3MeyeHHs CTa01IbHOTO PO3BUTKY.

O0’exT, MeTOAM Ta [Kepesja NOCTIIKEHHSI. NPOLEC NEPEIaBaHHSI [aHUX B
mepexax NGN.

OCHOBHI METOJH JAOCTIIKEHHS 3arajibHOi 3a/1a4l — 11€ METOAU T€OPii MPOEKTyBaHHS
TEJIEKOMYHIKaLlIMHUX MEpexX, Teopis mepelaBaHHS AaHMX. B sxocTi iHQoOpMariitHux
JDKepes BUKOPUCTOBYIOTHCSI HAYKOBI ITyOJTiKallii Ta IHTEpHET JKepera.

HaykoBa HOBH3HA OTPMMaHUX pPe3yJIbTATIB!

— 3aIpoIlOHOBAHO po3ropHyTH TexHousorito VOLTE, sk mepenoBy T€XHOJIOTIO
nepenayl 3B’A3Ky Ha BUIOMY PIBHI SKOCTI 3 3a0€3MEUEeHHSIM MOKJIMBOCTI
3MIIMCHEHHS TOJIOCOBUX Ta BIJCO-J3BIHKIB 1 iX IOCTABKH 5K IMOTOKY JaHUX IO
LTE, mo macte 3Mory mepeiatd B TpU pa3u OUIbIIE T'OJIOCOBY €MHICTB 1
€MHICTh JJAHUX B MOPIBHSAHHI 3 Mepexkamu 3G 1 10 1mIecTH pasziB OuIbIIe, HIXK
Mepexi 2G;

— 3anpONOHOBAHO BUKOpHUCTAaHHS KOoHIEenuii Mepe:xx NGN it noOynoBu Mepex
MK PI3HUMH OIlEpaTopaMu, L0 JACTh 3MOTY CYTTEBO PO3LIMPUTH HAOOPH
HOCIYT JJIsl KOPUCTYBayiB,;

— 3anpornoHoBaHO BuKopucTanHs apxitekrypu [P/MPLS na 6a31 DWDM, mo
YMOKJIUBITIIOE CYTTEBE 301IBIICHHS MPOITYCKHOI 3aTHOCTI MPHU 30€peKeHH1
ICHYIOUMX OIIOPHUX MEPEK.

IIpakTHyHe 3HAYEHHHA OTPUMAHMX Pe3yJbTATiB.

Ha ocHOBi pe3ynbTaTiB AOCIHIKEHHS 3alpONOHOBAHO BUKOPUCTAHHS TEXHOJOTI]
[P/DWDM Ha onopHHX MaricTpajisix orneparopa 3B’s3Ky. 3alpONOHOBAHO apXITEKTYpy
BIIPOBAXKEHHSI TEXHOJIOT1H 4G B ICHYIOUHX MEpeXax ONepaTropiB 3B A3KY.

Amnpobaunisa. 3a pesyiabTaTaMu JOCIIKEHb MPOBEICHUX B paMKaxX MariCTepchbKoi
poboTu 3pobneHo nBi gonoBiAHI Ha VII MIXKHapoIHIM HayKOBO-TEXHIUYHIM KOH(EpeHLil
MOJIOJIUX YYEHHX Ta CTYAEHTIB «AKTyallbHI 3aJa4yl Cy4acHUX TeXHojorii » 28-29
muctomnana 2018 poxy 3 myOmiKaliero Te3 JOMOBIIEH.

Crpykrypa podotu. PoGota cknamaeTbcssi 3 PO3paxyHKOBO-NOSCHIOBAJIBHOI
3anmucku Ta rpadiuHoi yacTuHU. PO3paxyHKOBO-NOSICHIOBAJIbHA 3alMCKa CKIAJA€ThCs 3
BCTyNy, / 4YacTUH, BHUCHOBKIB, TMEPENIKy IMOCWJIaHb Ta noaarkiB. OOcsar poboTu:
pO3paxyHKOBO-TIOsICHIOBaNIbHA 3amucka — 107 apk. dopmary A4, rpadivna gactuHa — 11
CJaiIiB Mpe3eHTallii.

OCHOBHHM 3MICT POBOTH

Y BeTyni mpoBeIeHO OIJISA CYyYaCcHOTO CTaHy BIIPOBA/DKCHHS HOBUX IIOCIYT B
Mepexax OIepaTopiB MOOILTLHOIO 3B’S3KY Ta OXapaKTEPU30BAaHO OCHOBHI 3aBIaHHS, SKi
HEOOX1THO BUPIIIUTH.



B mnepmomy po3aiii aumiomHOi poboTm mpoBeaeHO orsan Koumemmii  Next
Generation Network (NGN) mist moOy1oBu Mepex CIiJIBHOTO BUKOPHCTAHHS MIXK Pi3HUMH
omnepaTopaMH, 3IIHCHEHO aHall3 ICHYIOYHX TEXHOJIOTIH mepefadl JaHuX y Mepexkax
MOOUTLHUX OomnepaTopiB. BU3HaU€HO TEXHIUHI YMOBH JIJIsl BOPOBKEHHSI HOBUX MOCIIYT Ha
0a31 Mepex 4eTBepTOro MOoKoMHHSA. OnucaHo MOXKIMBOCTI 3acTocyBaHHs TexHojorii LTE.
[IpoBeneHo aHami3 JOCTYMHUX YaCTOTHUX CMYT JIJIsl OTIEPATOPIB 3B’ SI3KY.

B apyromy po3nini 3niicHeno BuOip apxitektypu ais nmoodymaoBu mepexk NGN.
3anpornoHOBaHO BOPOBA/PKCHHS HOBHX TMOCIYT B MEpeXkax TEIeKOMYHIKalIHHUX
npoBaiifepi. [IpoBeneno ontumizaiio poOOTH Mepexi MpoBaiiepa TEIEKOMYHIKAIIHHUX
MOCJIYT 3a paxyHOK TexHosorii VOLTE.

B TperbomMy po3aini JUMIOMHOI poOOTH 3A1HCHEHO OOTPYHTYBAHHS! BUKOPUCTAHHS
TEXHOJOT1l ONTOBOJIOKOHHOI mepeaaul gannx DWDM ta 3anponoHoBaHO HIISXH 11
BIpOBaDKeHHs. BusHaueHo momeni peamizamii IP/MPLS na 6a3i DWDM. 3nilicaeno
JOCIIDKCHHSI PUHKY TEJICKOMYHIKALIMHUX MMOCIYT MPOBIIHUX OMEPaTOPIB CTIILHUKOBOTO
3B SI3KY.

B cneunianbHiil YacTUHI TPOBEIEHO OTJISII MUTAHHS KOHTPOJIIO SKOCTI MOCHTY, IO
HAJIAI0THCS ONEPaTOPOM Ta BUMOT J0 HAJIHHOCTI MEPEXKI.

B po3gini  «OOrpyHTYBaHHSI €KOHOMIYHOI e(QeKTHBHOCTD» IPOBEJICHO
PO3paxyHOK OCHOBHHMX TE€XHIKO-€KOHOMIYHUX MOKAa3HUKIB €()EeKTUBHOCTI BIIPOBAKECHHS
HOBUX IMOCTYT B MEpekax MOOUIBHUX ONEPATOPIB.

B 4actuni «OxopoHa mpaui Ta 0Oe3nmeka B HAA3BUYAWHHMX CHUTyaLisAX»
PO3TJITHYTO MUTAHHS KOHCTUTYLIWHUX 3acajJ OXOPOHU IIpalli, BIUTUBY €IEKTPOMAarHITHIX
NOJIIB HA JIIOJUHY, MOJENeH OEe3MeKH KUTTEAISUIBHOCTI, YTPa3ByKy Ta IHPPa3ByKy 1 ix
BIUIMB HA OpPraHi3M JIOJWHU, CHUCTEMH 3aXHCTy JIOAMHU B CEPEIOBUINI BUPOOHHUUX
IPUMILIEHb.

B yactuni «Exosoris» BUCBITICHO KOPENSLIAHUN aHal3 3B S3KIB B €KOJIOTIi Ta
METOMKY JTOCHIIKEHb JHKepel 3a0pyIHEHHS TPOMUCIIOBUX MAMPUEMCTB.

Y 3arajibHMX BUCHOBKAX I10/10 JUIJIOMHOI pOOOTH ONTMCAHO MIPUIHSATI B TIPOEKTI
TEXHIYHI pIIMIEHHS 1 OpraHi3alliifHO-TEeXHIYHI 3aXOAH, fKl 3a0e3MeuyroTh BUKOHAHHS
3aBJaHHS HA MPOEKTYBAHHS; OPUTIHAIBHI TEXHIUHI PIIICHHS, IPUIHSTI aBTOPOM B TIPOIIEC]
po0OOTH; TEXHIYHI pIllIEHHS POOOTH, SIKI MOXKYTh OyTH BIPOBAJKEH1 ISl BIPOBAHKCHHS
HOBUX TMOCTYT, CHOPSIMOBAaHUX HA MIJBHUIICHHS €(QEKTUBHOCTI BUKOPHUCTAHHS MEPEK
orepaTopiB MOOUTEHOTO 3B’ SI3KY.

B nonmaTtkax 10 mosiCHIOBaIbHOT 3aITMCKH MPUBEIEHO KCEPOKOITii T€3 OTOBIICH.

B rpadiuHiii yacTMHI MOJAaHO TeMy, METy, OO0 €KT Ta MPEeAMET JOCIIHKEHHS.
[logano 3agaui, siki HeoOxigHO BupimMTH. [lokazana 0a30Ba CTPYKTypa MeEpexi
TEJEKOMYHIKalIHOro onepaTopa. 3alpornoHOBaHa CIJIbHA MEpeXa pI3HUX ONepaTopiB Ha
0a3i pamiogoctyny Ta onopHux mepex. I[logano nepesarn VOLTE nns xopuctyBauiB Ta
onepatopiB. [Tokazano nepesaru TexHosorii DWDM. 3anpornonoBano cuates DWDM ta
IP/MPLS. OnucaHi OCHOBHI pe3yJIbTaTH Ta BUCHOBKHU.

BUCHOBKHA

B mummomHiM poOoTi po3B’sizaHa akTyajdbHAa HAYKOBO-TEXHIUHA 3a/ladya BU3HAYCHHS
TEXHIYHUX PIIIeHb ISl BIPOBA/PKEHHS HOBUX IIOCHIYT, CHPSIMOBAHUX HA IMiJBUIICHHS
BUKOPHUCTAHHS MEPEX OTNEPATOPiB MOOUILHOTO 3B SI3KY.
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[Ipu ipoMy OTprMaH1 HaCTYIIHI Pe3yJIbTaTH:

— TMPOBEJICHO aHaji3 Ta MOPIBHSIHHS ICHYIOUHUX TEXHOJIOTIH IIMPOKOCMYTOBOI
nepenayl JaHUX, LI0 TOKa3ajl0 MEPCHEKTUBH PO3BUTKY TEXHOJOTIH 4-r0
MOKOJIIHHSA 3 BUKOpUCTaHHSAM TexHoJorii LTE;

— 3ampoNOHOBAHO BUKOpUCTaHHS KoHuenuii Mepexx NGN i noOynoBu
CIOUIBHUX MEpeX MDK pPI3HUMHU OIlepaTopaMmu, M0 AAacThb 3MOTY CYTTEBO
PO3IIUPUTH HAOOPH MOCIYT JIJIsl KOPUCTYBAUiB;

— JIOCHIIPKEHO PO3MOAUT ICHYIOUMX paio 4acToT, Kl JOCTYHHI omepaTtopam
CTUIBHUKOBOTO 3B’SI3Ky YKpaiHM Ta BUSBICHO JBa NUISIXU 3a0€3MEUEHHS
TEXHIYHOTO MIJAIPYHTS BIPOBA/KEHHS HOBUX TMOCIYr 3 BHUKOPUCTAHHAM
TEXHOJIOT1 IUPOKOCMYTOBOi mepenadi aaHux. JJig mokpamieHHs 1CHYI4oi
cuTyallii MO’KHa BUKOPHCTATH pe(apMiHT 4acTOT MiXK OllepaTopamu;

— 3anponoHOBaHO BUKopucTaHHs apxitekTypu [P/MPLS na 6a3i DWDM, mo
YMOXJIMBIIIOE CYTT€BE 30UIBIICHHS MPOIYCKHOT 37aTHOCTI MpU 30epekeHH1
ICHYIOUMX OIOPHUX MEPEX;

— TMPOAHAIII30BAHO CBITOBHI PUHOK MOCITYT IIMPOKOCMYTOBOI Nepenayl JaHuX
Ta Ha OCHOBI NPOBEAECHOTO IOCIIKEHHS PO3pO0JIEHO peKoMeHAalli 111010
BIIPOBA)KEHHSI aHAJIOTTYHUX MOCIYT B YKpaiHI.

B derBepromMy po3aiiai AUIUIOMHOT POOOTH PO3IJISTHYTO MUTAHHS BipTyamizamii
MEpPEKEBUX PECYpCiB, CTaHAApTU3aLli MPOrpaMHO KOH(MIrypoBaHMX MEpPEXkK, L0 AaJo
3MOry c(hOpMYJIIOBaTH OCHOBHI TEHJEHLII PO3BUTKY CYYaCHHUX T€TE€POr€HHHUX
1H(OpMALIHHUX CUCTEM.

B po3gim «OOrpyHTYBaHHS €KOHOMIYHOI €(EKTUBHOCTD» OyJO pO3paxoBaHO
OCHOBHI TEXHIKO-€KOHOMIYHI TOKa3HUKH MPOEKTY YAOCKOHAIEHOT KOMIT F0TEPHOT MEPEKI.

B poszain «OxopoHna mpari Ta Oe3neka B HAA3BUYAWHHUX CUTYALISX» PO3IIISHYTO
NUTaHHS BUMOT JI0 PEXUMIB Mpalll Ta BIANOYMHKY npu poborti 3 1K, mipu Oe3neku npu
eKCIUTyaTallii eJ1eKTpooOJIaJHaHHs, MPUPOJ0-TEXHOJOTTUHUX HEOE3IEK, CAaHITAPHUX BUMOT
1 HOpM MEPCOHAIIBHOTO KOMIT I0Tepa 1 OPSIOK 1 HACEJICHHS i Yac 3eMJIETPYCIB.

B posznini «Exonoris» po3riasHYTO MUTaHHSA YTHII3allli KOMIT IOTEPHOI TEXHIKH,
eTarnu Ta TexXHiKa 300py Ta 00poOKHU eKoJIoT1yHOT 1H(pOopMAIIii.
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AHOTALIA

Y  nunnomHi# poOOTI MPOBEAEHO JOCTIHKEHHS BIPOBAIKEHHS HOBUX IOCIYT,
COpSIMOBAaHUX Ha IIJBUIIEHHS €(QEKTUBHOCTI BUKOPUCTAHHS MEpPEXK OIepaTropiB
MOOITBHOTO 3B’S3Ky Ta 3alpOIOHOBAaHO BHUKOpHcTaHHs TexHousorii IP/MPLS na 06asi
DWDM vy noennanni 3 VOLTE.

B nepmomMy po3aiiai AumiioMHoi poOoTH mpoBeaeHo oris Kouuemiii Next Generation
Network (NGN) s moOyAoBH MeEpeX CHUTBHOTO BHUKOPUCTaHHA MIK PI3HUMHU
orepaTopamH, 3/1MCHEHO aHaji3 ICHYIOUMX TEXHOJIOTIM Mepenadi JaHuX y Mepexax
MOOLTPHUX onepaTopiB. BuzHaueHo TeXHIYHI yMOBH JIJIsl BIPOBAHKEHHS HOBUX TOCTYT Ha
0a31 Mepex 4eTBepToro mokomHHsS. OnucaHo MOXIMBOCTI 3acTocyBaHHs TexHoorii LTE.
[TpoBeneHo aHami3 JOCTYMHUX YACTOTHUX CMYT JUISl ONIEPATOPIB 3B SI3KY.

B apyromy posnini 3piiicHeHo BuOip apxiTekTypu ans moOymoBu Mmepesk NGN.
3anponoHOBaHO BNPOBAHKEHHS HOBHX TIOCIYT B Mepekax TeIeKOMYHIKaliiHUX
npoBaiinepis. [IpoBeseHo onTUMi3allii0 poOOTH MEpexi MpoBaiiiepa TeICKOMYyHIKalIMHIX
OCHyT 3a paxyHoK TexHosorid VoL TE.

B Tperhomy po3nini IUMIOMHOI POOOTH 3MIMCHEHO OOrpYHTYBaHHS BUKOPHCTaHHS
TEXHOJIOT1i ONTOBOJOKOHHOI mepenaydi ganux DWDM Ta 3anpomoHOBaHO HUISXH ii
BIpoBapKeHHs. Busnaueno mogeni peamizamii IP/MPLS na 6a31 DWDM. 3niiicHeHo
JOCIIJIKEHHSI PUHKY TEJIEKOMYHIKAIITHUX MOCIYT MPOBITHUX ONEPATOPiB CTIILHUKOBOTO
3B’ SI3KY.

B pozaini «CrnenianbHa 4acTUHA» PO3IJISTHYTO MUTAHHS KOHTPOJIIO SIKOCTI MOCHATY, 1110
HAJIAI0ThCS ONEPATOPOM Ta BUMOT JI0 HAJAIHHOCTI MEPEKI.

B noBHOMYy 00cCs131 BUKOHAaHO po3aiiau «OOIpyHTYBaHHS €KOHOMIYHOI €(EKTUBHOCTI»,
«OxopoHa mpaill Ta 6e3rneKa B HaA3BUYAHUX CUTYaIisax» Ta « EKomoris.

O6’ext nocmimkenns. [Iponec nepegaBanns gaHux B Mepexax NGN.

[Ipeamer mocmimkenns. Teopis MPOEKTyBaHHSA TEIEKOMYHIKAI[IHHUX MEPEX, Teopis
nepeaBaHHs JaHUX.

Mema i 3a0aui Oocnioxcenns. MeTO HOCHIDKEHHS € aHalli3 TEXHIYHUX PIIICHb
BIPOBAHKCHHSI HOBUX MMOCIYT 3 BUKOPUCTAHHSAM TEXHOJOTIH IMPOKOCMYTOBOI Tepeaaul
nanux 4G ta IP/MPLS na 6a31 DWDM, mo nmaxyTe 3MOTYy OIEpaTtopy CTIILHHUKOBOIO
3B’SI3KY MOKPAIIUTH OOCITYyTOBYBaHHS ICHYIOUMX a0OHEHTIB Ta 3aTyYUTH MOTCHIIHUX.

OCHOBHI1 pe3yJIbTATHU:

— MPOBEJEHO aHAJII3 Ta MOPIBHIHHS ICHYIOUMX TEXHOJIOT1HM MIUPOKOCMYTOBOI Niepeiayl
JaHUX, [0 TIO0Ka3aj0 TEpPCINeKTUBH PO3BUTKY TEXHOJIOTIH 4-T0 TOKOJIHHSA 3
BUKOpucTaHHsAM TexHouorii LTE;

— 3ampoINOHOBAaHO BHUKOpUCTaHHA KoHuemnuii mepexxk NGN i moOynoBU CHUTBHHUX
MEpPEXK MK PI3HUMH OTlepaTopaMu, IO AACTh 3MOTY CYTTEBO PO3IIMPUTH HAOOPH MOCITYT
JUTSl KOPUCTYBAYiB;

— JIOCHIKEHO PO3MOJiI ICHYIOUMX paaio dYacToT, SKI JIOCTYIHI OIepaTtopam
CTUIBHMKOBOTO 3B’SI3Ky YKpaiHM Ta BHUSBJIEHO JBa UUIAXU 3a0€3MEeUeHHS TEXHIYHOTO
HIIPYHTS BIIPOBAPKCHHSI HOBUX MOCTYT 3 BUKOPUCTAHHSAM TEXHOJIOTIN MIMPOKOCMYTOBOT
nepenadi gaHux. s mokpamieHHs 1ICHYI040i CHTYyallli MOXHa BHUKOPUCTATH pedapMiHr
YaCTOT MIXK OTIEpaTOpamu;



— 3ampomoHOBaHO BuKopuctaHHs apxitektypu IP/MPLS na 6a3i DWDM, mio
YMOXJIMBJIIOE CYTT€BE 30UIBIICHHS MPOMYCKHOI 3AaTHOCTI TpHU 30€peKEeHHI 1CHYIOUHMX
OTIOPHHUX MEPEK;

— MpOaHaJi30BaHO CBITOBHI PUHOK IMOCITYT IIMPOKOCMYTOBOI Iepenadi JaHuX Ta Ha
OCHOBI TIPOBEJICHOTO JOCHI/DKEHHSI pPO3pOOJICHO pEeKOMEHAAIii MO0 BIPOBAKCHHS
aHAJIOTTYHHUX MOCIYT B YKpaiHi.

KmouoBi caosa: TEJIEKOMYHIKAIIIMHI  TTOCJIYTH, MOEUH)HI/II:/I
OITIEPATOP, NPOITYCKHA 3JATHICTb, CEPBICHU, ITPOTOKOJI, TAPUDOHUU
[IJTAH.

ANNOTATION

In the thesis the research was carried out on the introduction of new services aimed at
increasing the efficiency of the use of mobile operators networks and proposed the use of
IP / MPLS based on DWDM in conjunction with VOLTE.

In the first section of the thesis, a review of the Next Generation Network (NGN)
concept was created to build networks of sharing among different operators, an analysis of
existing data transfer technologies in mobile operators' networks was carried out. The
technical conditions for introduction of new services based on networks of the fourth
generation are determined. The possibilities of using LTE technology are described. The
analysis of available frequency bands for communication operators was carried out.

In the second section, the choice of architecture for the construction of NGN networks.
The introduction of new services in networks of telecommunication providers is offered.
The optimization of the network of the provider of telecommunication services through the
VOLTE technology has been optimized.

In the third section of the thesis, the substantiation of the use of DWDM optical fiber
technology has been substantiated and ways of its implementation have been proposed.
The DWDM-based implementation of IP / MPLS is determined. The research of the
market of telecommunication services of leading cellular operators is carried out.

In the section "Special part" the questions of quality control of the register, provided by
the operator and requirements to the reliability of the network are considered.

The sections "Justification of economic efficiency", "Labor protection and safety in
emergencies" and "Ecology" are executed in full.

Object of study. The process of data transmission in NGN networks.

Subject of study. The theory of telecommunication network design, the theory of data
transmission.

The purpose and tasks of the study. The purpose of the study is to analyze technical
solutions for the introduction of new services using 4G and IP / MPLS based DWDM data
technologies, which will enable the cellular operator to improve the service of existing
subscribers and attract potential customers.

Main results:



— analysis and comparison of existing broadband data technologies has been
conducted, which showed the prospects of the development of 4th generation technologies
using LTE technology;

— the use of the concept of NGN networks for the construction of joint networks
between different operators is proposed, which will allow to substantially expand service
Kits for users;

— the distribution of existing radio frequencies that are available to Ukrainian cellular
operators is investigated and two ways of providing the technical basis for the introduction
of new services with the use of broadband data technologies are revealed. To improve the
current situation, reframing frequencies between operators can be used;

— the use of DWDM-based IP / MPLS architecture is proposed, which allows for
significant increase in bandwidth while retaining existing backbone networks;

— the world wide market of broadband data services has been analyzed and on the
basis of the conducted research recommendations on implementation of analogous
services in Ukraine have been developed.the analysis of scientific publications, research
works on methods and means of increasing the reliability of computer networks, on the
basis of which the main trends are used in the construction of modern networks;

Keywords: TELECOMMUNICATION SERVICES, MOBILE OPERATOR,
BANDWIDTH, SERVICE, PROTOCOL, TARIFF PLAN.



