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AHOTAIIA

AKTyanbHicTb po00oTH. CTpIMKHI PO3BUTOK MOOUIBHMX MEPEX I SITOTO
nokoiHHS (5G) 3yMOBIIOE 3POCTaHHS BUMOT J0 TPAHCHOPTHOTO CETMEHTY MEpEex
3B’S3KY, KU 3a0e31euye nepegaBaHHs JaHUX MK PaJio0CTyIIOM Ta SIPOM MEpExi.
[linTpuMKka BHCOKHMX WIBHAKOCTEH TIepeaBaHHS JaHUX, HAJHU3BKUX 3aTPUMOK,
BHUCOKOI HAJIMHOCTI Ta MacIITabOBAHOCTI POOUTH TPAHCIOPTHUN CErMEHT OJIHUM 13
KJIIOYOBUX eJleMeHTIB apxiTektypu S5G. Oco0auBOi  akTyallbHOCTI HaOyBae
3aCTOCYBaHHS ONTHYHMX TEXHOJOTIM mepeaadi, skl 37aTHI 3a0e3MeYuTH HeoOXiaH1
TEeXHIYHI XapakTepuctuku s peanizauii cepsiciB eMBB, URLLC ta mMTC. ¥V
3B’SI3KYy 3 MMM JOCIHIJKEHHS TMPUHIUIIB MOOYIO0BH, CTPYKTYpU Ta TapameTpiB
TPAHCHIOPTHOTO CETMEHTY MOOUTbHUX Mepek 5G € BaXIMBUM HAYyKOBO-MPAKTUYHUM
3aBJIaHHSIM.

Kuarwuosi ciaoBa: 5G, TpaHCHOpTHHI CerMeHT, onTHU4HI Mepexi, fronthaul,
midhaul, backhaul, BogOKOHHO-ONTHYHI JiHIT 3B’SI3Ky, MPOMYCKHA 3/IaTHICTb,
3aTpuMKa, MOO1ITBHI MEPExi.

O0G’exT O0CTiTKEeHHSI: TPAHCIIOPTHUM CErMEHT MOOIIBHUX MEPEeX I SITOro
MOKOJIIHHS.

Meta po6OTH: TOCIIKEHHS apXITEKTYpPH Ta XapaKTEPUCTUK TPAHCIIOPTHOTO
CEerMeHTy MOOUIbHUX Mepexk 5G 3 ypaxyBaHHSIM BUMOT JO HPOIYCKHOI 3[JaTHOCTI,
3aTPUMKHM Ta HAJIIMHOCTI, a TAKOX aHajl3 MOXJIMBOCTEH 3aCTOCYBAHHS ONTHUYHOI
1HpacTpyKTYypH JyUIs oro peaizaiii.

Ctpykrypa Ta 00csar podoTn: poOOTa BUKJIAJEHA Y BUTJIS/I MOSICHIOBAIHHOI
3aMKCKHU, CKJIAAA€ThCS 31 BCTYMY, TPHOX PO3ILUIIB, BUCHOBKIB, MEPENIKY YMOBHUX
MO3HAYEHb Ta CIMCKY BUKOPUCTAHUX JiKepes. Y poboTi HaBeneHo 13 pucyHkis, 11
Tabnuup Ta 19 mKepen miteparypu.

Y  nmepmoMy po3aiji  po3MISIHYTO  TEOPETHYHI OCHOBH  ONTHYHHUX
KOMYHIKALIITHUX CUCTEM, MPUHIUIN NOOYAOBH BOJOKOHHO-ONTUYHUX JIHINA 3B’SI3KY

Ta 1X OCHOBHI MTapaMeTpPH.




VY npyromy po3aiji npoaHanizoBaHO apXITEKTYpy MOOLIBHUX MEPEXK I STOrO
MOKOJIIHHS 3 aKI[EHTOM Ha TPAHCIOPTHUMN CErMEHT, pO3TJsHYTO CTpyKTypu fronthaul,
midhaul ta backhaul, a Takox BuMoOru, 1110 BUCYBalOTHCA 10 HUX Y Mepexkax 5G.

Y TperbOMy PpoO3Aidi BUKOHAHO JOCITIIKEHHS NapaMeTpiB TPaHCHOPTHOI
Mmepexi 5G, mpoBeneHO aHaji3 MPOIMYCKHOI 3/aTHOCTI Ta 3aTPUMOK, a TaKOX
OOIPYHTOBAHO  JOLUIBHICTh BHUKOPUCTAaHHSA ONTHUYHOI 1H(QPACTPYKTypu I
3a0e3neyeHHs BUMOT ctanaapty SG.

MeToau [IOCHiAKEHHSI: TEOPETUYHUM aHall3, CUCTEMHUN MiAXija, aHali3
TEXHIYHUX XapaKTePUCTHK, y3arajJbHEHHS HOPMATHBHOI Ta HAYKOBO-TEXHIYHOT
iH(opMmarii.

PexoMenaanii o0 BHKOPHUCTAHHA Ta pe3yJbTATH BIPOBAJIKEHHS.
Otpumani pe3yiabTaTH MOXYTh OyTH BHKOPHCTAaHI TiJ Yac MPOEKTYBaHHS Ta
MOJIEpHI3aIlli TPAHCIIOPTHUX CErMEHTIB MOOUTbHUX Mepex 5G, a Takox Yy
HaBYAJILHOMY IIpoLieCl MPH MIATOTOBLI (PaxiBLIB y Traiy3i TEJICKOMYHIKAliid Ta

MOOUTBHUX MEPEXK.



ABSTRACT

Relevance of the work. The rapid development of fifth-generation (5G) mobile
networks leads to increasing requirements for the transport segment of communication
networks, which ensures data transmission between the radio access network and the
core network. Support for high data rates, ultra-low latency, high reliability, and
scalability makes the transport segment one of the key elements of the 5G architecture.
Of particular relevance is the use of optical transmission technologies, which are
capable of providing the technical characteristics required for the implementation of
eMBB, URLLC, and mMTC services. In this context, the study of the principles of
construction, structure, and parameters of the transport segment of 5G mobile networks
1s an important scientific and practical task.

Keywords: 5G, TRANSPORT SEGMENT, OPTICAL NETWORKS,
FRONTHAUL, MIDHAUL, BACKHAUL, FIBER-OPTIC COMMUNICATION
LINES, BANDWIDTH, LATENCY, MOBILE NETWORKS.

Object of the study the transport segment of fifth-generation mobile networks.

The purpose of the research: to investigate the architecture and characteristics
of the transport segment of 5G mobile networks, taking into account requirements for
bandwidth, latency, and reliability, as well as to analyze the possibilities of using
optical infrastructure for its implementation.

Structure and scope of the work: the work is presented in the form of an
explanatory report and consists of an introduction, three chapters, conclusions, a list of
abbreviations, and a list of references. The work contains 13 figures, 11 tables, and 19
literature sources.

In the first chapter, the theoretical foundations of optical communication
systems, the principles of constructing fiber-optic communication lines, and their main
parameters are considered.

In the second chapter, the architecture of fifth-generation mobile networks is

analyzed with an emphasis on the transport segment; the fronthaul, midhaul, and
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5

backhaul structures are examined, as well as the requirements imposed on them in 5G
networks.

In the third chapter, the parameters of the 5G transport network are
investigated, an analysis of bandwidth and latency is carried out, and the feasibility of
using optical infrastructure to meet the requirements of the 5G standard is
substantiated. Research theoretical analysis, network modeling, network device
configuration, and empirical testing.

Research methods: theoretical analysis, systems approach, analysis of technical
characteristics, and generalization of regulatory and scientific-technical information.

Recommendations for use and implementation results. The obtained results
can be used in the design and modernization of transport segments of 5G mobile
networks, as well as in the educational process for training specialists in the field of

telecommunications and mobile networks.
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