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PERSPECTIVES ON THE DEVELOPMENT OF 5G WIRELESS
TECHNOLOGIES IN UKRAINE

Abstract. This paper investigates the prospects for the development of 5G wireless
technologies in Ukraine within the context of post-war reconstruction and the digital
transformation of the economy. The article analyzes the prerequisites for deploying next-
generation networks, namely: the rapid development of related technologies, the
exponential growth in the number of users and connected devices, and the significant
increase in data traffic. The main application areas of 5G technologies are considered.
The paper systematizes the recommendations developed by the International
Telecommunication Union (ITU) aimed at fulfilling the requirements for primary 5G use
cases, highlighting key scenarios for utilizing 5G in the development of software
applications and services. The current state of the telecommunications market as of 2026
is reviewed, including the results of the initial pilot launches in the country's largest
cities and key development vectors.

The study substantiates the role of 5G wireless technologies as a foundational
infrastructure for implementing innovative services that require ultra-reliable low-
latency communication and a high density of connections.

Keywords: 5G, telecommunications, wireless technologies, post-war reconstruction,
service, data traffic.
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NEPCIHEKTHUBHU PO3BUTKY BE3IMPOBIJHUX TEXHOJIOI'I 5G
B YKPATHI

Anomauia. Pobomy npucesueno 00Ciiodcento nepcnekmug po3sumey 0e3npogionux
mexnonoeiu 5G 6 Vkpaini 6 KoHmeKcmi NOBOEHHO2O BIOHOGNIEHHA MA YUPpogoi
mparnc@opmayii ekoHomiku. B cmammi npedcmasneno ananiz nepedymos, a came:
PO36UMKY — DI3HOMAHIMHUX — MEXHONO2I,  CYMMEBO20  3POCMAHHA  KilbKOCMI
Kopucmyeauie ma npucmpois, a maxkodic 3Ha4Ho20 30iibuenHs mpa@iky, wo cnpusiu
BNPOBAOICEHHIO MEXHONO02IU H06020 nokoninks 5G. Posensnymo ochosHi chepu
suKopucmants 6e3nposionux mexnonozii 5G.

byno cucmemamuzosano  pexomenoayii, pospobneni  MidicHapoOHOlO  CRITKOW0
enekmposg’sizky (ITU), saxi maromv Ha Mmemi 3a00601bHUMU OCHOGHI eapianmu
suKopucmants 6e3npogionux mexronociti 5G, a maKoxc 6uoileH0 OCHOBHI CyeHapii
suxopucmanns mexnonozii SG npu pospobyi 3acmocyHKie, 000amKi¢ i m.o.
Posenanymo nomounuii cman menekomMyHikayiiino2o punxy cmanom Ha 2026 pixk,
30Kpema pe3ynomamu nepuiux NLIOMHUX 3aNYCKi8 Y HAUOLIbuUx Micmax Kpainu ma
KII0Y08i 6eKMOPU PO3GUMKY.

Ob6rpyHmosano poib GuKopucmanis 6e3nposionux mexnonozii 5G 0115 6npo6adicens
IHHOBAYIIIHUX CEPBICIB I3 HUZLKOK 3aMPUMKOI Md BUCOKOK WLTBHICIIO NIOKTIOYEHb.
Knwuosi cnosa: 5G, menexomyHikayii, 0e3npogioni mMexHonocii, noocHHe
8iOHO6IeHH S, cepaic, mpagik.
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Beryn

3 PpO3BUTKOM PI3HOMAHITHUX TEXHOJIOTIH 1 CYTTEBUM 30UIBIICHHSIM KiIBKOCTI
KOPHCTYBa4iB Ta MPUCTPOIB, a TAKOK 3HAYHUM 3011bIIeHHAM Tpadiky (Bimeo — 4K,
8K, aymio) mocTano muTaHHS B JOCTIIKEHHI Ta BIPOBA/KEHHI TEXHOIIOTIH HOBOTO
nokominas 5G (ctangapt SG/IMT-2020) [1, 2].

[epexin A0 TEXHOJIOTIN M'ATOr0 MOKOMIHHS 5G € BaXJIMBOK HEOOXITHICTIO JUIs
uugpoBoi Tpanchopmarrii ekoHoMiku. /s Ykpainu BrpoBajpkeHHs ctaHaapty SG
HaOyBae Oe3MpeleIeHTHOTO 3HAYECHHS HE JIUIIE SK €BOIIOIIMHIA TEXHOJIOT9HUI
KpOK, a I K ()yHIaMeHTalbHa CKJIaZioBa IOBOEHHOTO BigHOBJIEHHS. Lle € 6a30Bor0
YMOBOIO Jisi 3a0e3meueHHs] KOHKYpPEHTOCITPOMOXKHOCTI JIepKaBH, MOJAEpHizarii
MIPOMHUCIIOBOCTI  Ta  IHTETpaIii yKpaiHCBKOTO IM(PPOBOTO TPOCTOPY MO
€BPONENUCHKOTO PUHKY.

MeTtow pobdoTH € JOCHIIPKEHHsI TEPCHeKTHB PO3BUTKY Ta CTpaTeriyHux
HamnpsIMiB BIIPOBA/DKCHHA O€3MpoBiAHMX TexHonorii 5G B YkpaiHi B ymoBax
MMOBOEHHOTO BiJJHOBJICHHS.

Bukiax ocHOBHOT0 MaTepiay 10CTizKeHHS

Ha puc. 1 npencraBneHuii aHami3z 3pocTaHHs BUKOPHCTAHOTO Tpadiky B mepiox 3
Tpethoro kBaprainy 2014 poky no tpertiii kBaptan 2015 poky [2].

Ak Moxemo 0auuTH, 3pOCTaHHS BUKOPHCTAaHOTO iH(opMarliitHoro tpadiky 3a
BH3HAYEHHUH TEpioN CKIIafae MPUOTU3HO 65 BIICOTKIB, IO € JOCUTHh 3HAYHUM 32
Takuii Maymid mepiof. lle BHKIMKAHO sK 30UTBIICHHSIM KIUIBKOCTI HOBHX
KOPHCTYBaYiB, TakK i 301IbIIIEHHAM 00’ €My JTaHUX, IO CII0)KUBAOTh KOPUCTYBAYi.

SaranbHuii Tpadik,
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Puc. 1. AHani3 3pocTaHHs BUKOPUCTAHOTO Tpadiky B mepiof 3 TpeThoro kpaprary 2014 poky
o TpeTiit kBaptan 2015 poky
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Ha puc. 2 300pakeHnii mpupicT KUTBKOCTI KOPUCTYBadiB 3a TpeTii kBaptan 2015
POKy 1o perionax [2].

KinpkicTs KOpHCTYBadiB,
MIIH

K
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Puc. 2. TIpupicT KiIBKOCTI KOPHCTYBauiB 3a TpeTii kBapTai 2015 poky mo perionax

30iTBIIEeHHST KOPUCTYBAYiB 3a BKa3aHWW IepioJ ckiaB MpuOIm3HO 83 MIH
KopucTyBauiB. Lle cTano MOKIMBUM 3aBASKHA 3pOCTAIOYil JOCTYITHOCTI TEXHOJOTIH
(LTE) ta ix BOpOBa/pKEHHIO, 3MEHIIIEHHIO BAapTOCTI MPHCTPOiB (cMapT(hOHIB,
IDIAHIIETIB 1 T.[A.), 3a0€3MeYeHHI0 JOCTaTHROTO MOKPUTT. MoxkeMo 0aduTH, 110
HaiOLIBIIMiA TpupicT OyB y A3ilicbko-TuxookeancbkoMy perioni, Adpuui (Hirepis,
M’sama) Ta [umii.

3 PO3BUTKOM MITyYHOTO IHTENEKTY, OaraTonpogibHUM BIPOBAHKEHHIM
iHpOpMaIIHHUX TEXHOJOTIH B TPOMHCIOBOMY Ta KOPIIOPATHBHOMY CETMEHTaX,
PO3BUTKOM TEXHOJIOTIM BIPTyaJibHOI pPEaibHOCTI, JOMOBHEHOI pEaJbHOCTI —
0e3npOoBiHI TEXHOJOTII YETBEPTOTO TOKONIHHA HE MOTIIM 3aJIOBOJBHUTH BCi
BUMOTH, SIKI TIOCTQJIM B HOBHX pPEaisiX.

TakoX BaXJIMBOIO TPUYMHOIO PO3BUTKY OE3MPOBOAOBUX TexHONOTiH 5G €
CTpIMKHMI Tiepexiji A0 HOBOTO eTamy npoMucioBoi pesoiromii Industry 4.0. Lle
3YMOBIICHO HEOOXIiJHICTIO Tepenadyi Ta OOpOOKM BEIWKOI KUIBKOCTI JaHMHX,
3MEHIIIEHHSI 3aTPUMOK Ta 301JIbIIIEHHS MOOUTFHOCTI KOPUCTYBAYIB.

Ha puc. 3 mnpencraBneHi TMOPIBHSUIbHI XapaKTEPHCTUKU OE3MPOBOJIOBHX
texHooriit 5G Ta 4G.

3 puc. 3 MmoxxeMo O6aunty, o 5G MaloTh 3HaYHI epeBary B nopiBHsHHI 3 4G, a
came: 30inbmieHHs y 10 pa3iB cepelHbOi MBHIKOCTI Niepeiadi IJaHMX KOPUCTyBaya,
301IbLIEHHS] MOOUTBHOCTI KOopHucTyBadiB Ha 42%, 30inbiueHHs y 20 pa3iB miKoOBOi
LIBUIKOCTI ITepeAayi JaHuX, 3MEHIIEHHs 3aTPUMOK curHaity y 10 pasiB, 3011b11eHHS
HITEHOCTI (KUTBKOCTI) IPpUCTpOiB y 10 pa3iB Ha KBaJpaTHUH KUITOMETD.

3 1pOro BHUIUIMBAIOTH PEKOMEHAIlli, po3po0sieHi MIiXHApOIHO CIIIKOO
enekTpo3B’ 3Ky (International Telecommunication Union — ITU), siki MmatoTh Ha MeTi
3aJI0BOJIbHUTH OCHOBHI BapiaHTH BUKOPUCTAaHHS O€3MPOBOJOBUX TexXHOJOriH 5G, a
came [3]:
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1) TIlokpamienuii MoOinmbHUE mMpokocmyrosuii moctyn (Enhanced mobile
broadband — eMBB). OcHoBHOIO MeTOHO € 3a0e3NEeYeHHS BHCOKOI IIBUIAKOCTI
nepenadi it 00pOOKY Ta BUKOPUCTAHHS BEJIMKOTO OOCATY JIaHUX;

2) 3B'sI30K 3 HU3BKOIO 3aTPUMKOIO Ta BHCOKOro HamiiHicTio (Ultra-reliable and

low-latency communication — URLLC);

3) MacoBuii mammHHMIA 3B'130K (Massive machine-type communication —
mMTC) e xapakTepHUM IJIs TOJATKIB/CEPBICIB 3 BEIMKOIO KUIBKICTIO IMPUCTPOIB.
[Ipuknanom € HaOip JATUIMKIB, SKi MEPEAAIOTH HEBEITUKUN 00CAT TaHUX.

3rifHo 3 [HMMH PEKOMEHJAIISIMH MOXXHA BHJUIMTH OCHOBHI CIIEHapii
BUKOPUCTAaHHS TexHONOTiH 5G mpu po3poOLi 3acTOCYHKIB, NOJATKIB, iHIIE, SKi

TIpeACTaBIICHI HA puC. 4.
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Puc. 4. Cuenapii BukopuctanHs TexHouoriit 5G

AHai3yloud  XapakTepUCTHKH TexHoiorik 5G

mMTC

/

Hwusbka BapTicTh

Benuka KinbKicTh
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CHEPTOCTIO)KUBAHHA

Huspke

Ta MOXJHBI crHeHapii

3aCTOCYBaHHS, MOXXEMO TIIPUATH 1O BHCHOBKY, INO I iX peamizalii Ta
BIIPOBA)KCHHS HE 000B’S3KOBO IMOTPIOHO HaMaraTHCh JOCSATHYTH MaKCHUMaJbHUX
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3HAYCHb OCHOBHUX XapakTepHCTHK. [loTpiOHO OIiHIOBaTH iX BaXJIMBICTH IS
JIOCSTHEHHSI ONTUMAalIbHOI €(EeKTUBHOCTI JJIss TMEBHOro clieHapito. Ha puc. 5
MpeJICTaBJICHA JiarpaMa MPIOPUTETHOCTI OCHOBHUX XaPaKTEPUCTHK JUISI KOXKHOTO
crieHapito, 3rigo 3 [4-7].

IlixoBa Cepenns
MBHJIKICTH (KOpHCTYBaJIbHHIIbKA)
nepeayl JaHux IIBH/IKICTh Mepe/iadi JaHuxX

EdexrnBHicTh
BHKOPHCTaHHS
CHEKTPY

Iponyckna
31aTHICTD

Enepro-
e(eKTUBHICTD
Mepexi

Mo0imbHicTh

KinbkicTh 3aTpumka
TIPUCTPOTB

IpiopiterHicTs

- Bucoka D - cMBB

[] -URLLC

= = - - Cepemusa

] -mMTC

—— —— - -Huseka

Puc. 5. /liarpama npiopuTeTHOCTI OCHOBHUX XapaKTEPHCTHK JJIsl OCHOBHHUX CLIEHAPIiB

s eMBB xapakrtepHuMu € 3a0e3leYeHHs BHUCOKOI HIBUAKOCTI Tepeiaaui,
BHUCOKOI MOOUILHOCTI Ta €Heproe(eKTHBHOCTI MEpexi i nepeaadi/oopoOku Ta
BUKOPUCTAHHS BEJIUKOro o0ciary naHux. llpukinagamm 3acToCyBaHHS JaHOTO
CIICHApIIO € BIpTyajbHa PeaibHICTh, JOIMOBHEHA PEAIbHICTh, TOTOKOBUI CTPIMIHT,
¢ikcoBanuii 6e3nporiaauii octyn. URLLC mae 3a0e3neuyBaTu 111 JOJATKIB JIyKe
HU3BKY 3aTPUMKy 1 BEJIMKY HaAIMHICT TPH Tepefadi JaHuX, M0 MOXe OyTH
KPUTHYHUM JJIs Takux cdep, sSK poOOTOTeXHiKa, OE3MJOTHUH TPaHCIOPT,
eHeproMepexi, aucraniiiia Meauiraa. mMMTC B OCHOBHOMY NpHU3HAYCHUH IS
1HTepHeTY pedel Ta NOJATKiB, € 3aCTOCOBYETHCS /Iy>Ke BEJIMKA KUIbKICTh IPUCTPOIB.
[Iprdyomy nani npucTpoi nepenaroTh HEBEIHUKI 00CATH JaHUX (TepeJaroTh KOMaH/IH,
JlaHi 3 IPUCTPOIB, HANIPUKIIA]] — TEMIIeparypa, BOJIOTICTh, T.J.), aJie 1 MaloTh OyTH
eHeproeeKTHBHIMH 3 JyXe BEIUKHUM 4dacoM OesrnepepBHOI poOoTH. OCHOBHUMH
npukiazamu € «Po3ymMHeE MiCTO», JIOriCTHKA, TPEKIHT, MOHITOPUHT iHQPaCTPyKTYpH.

VY ciuni 2026 poky B YKpaiHi oQiliifHO cTapTyBaIy Nepiii minoTHi npoekTy. Lle
KPUTHYHUN €Tar JUisi TECTyBaHHS CyMICHOCTI 5G i3 BiliCRKOBHM OOJIaHAHHSIM.
[epmri micta, e 6yno po3nouaro TectyBanusa SG, ue JIbBiB, bopoasnka, Xapkis [8].
Ho xinusg 2026 poky TecTyBaHHS Mae oxonuTH Takox Kuis Ta Onecy. BpaxoByioun
pealtii 6e3meKoBOro Ta eKOHOMIYHOTO CTaHy B YKpaiHi, OCHOBHUMH MPIOPHTETHUMH
HaTPSMKaMH €:

1) ImxenepHuii MoHITOpPHMHI, ne 3aBasku TexHojorii eMBB e MoxiuBicTb
pO3rOopTaHHS BETUKOI KUTBKOCTI TaTYHKIB Ha 00’ €KTaX KPUTHIHOI iHQPACTPYKTypH
Ta OymIiBJISAX JJIS OI[IHKH TEXHITHOTO CTaHy CIIOPYI;
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2) BiiicbkoBuii HapsMOK, 30kpema 3aBasku TexHonorii URLLC € MOXIHBICT
KoopauHauii 6e3MiI0THUX cUCTeM (POoi IPOHiB, pOOOTH30BaHI IaTHOPMH);

3) TenemenunyHa — AUCTAHITIITHA JiarHOCTHKA, PeadiTiTallis TOMIO.

4) Arpapna cdepa — s KepyBaHHS O€3MIIOTHUMH TPAKTOPaMH, 1€ BaXKIHBOIO
CKJIAJIOBOIO € TOUHICTH MO3UIIOHYBAHHS TEXHIKH.

BucHoBku

BrpoBamxenns 5G B Ykpaini mepednnio B NpakTHYHY IUIOMIMHY, IO Ja€ B
MOJANILIIOMY CYTTEBI IEPCIIEKTUBH /715l IOBOEHHOTO BiTHOBJICHHS Ta EKOHOMIYHOTO
pPO3BUTKY. Bu3HaueHi mpiopUTETHI HANPSIMKHU Ui YKpaiHH, a caMme: 1HKeHepHUH
MOHITOPHMHT, BIMCHKOBHI HamNpsMOK, TelleMEeIUIMHa, arpapHa cdepa, 34aTHi
3a0e3MeUnT  HAWIIBUAMIMKA Ta  HAWOLMBIIMKA ~ EKOHOMIYHHMH  epeKT B
KOPOTKOCTpPOKOBi# mepcrektusi. [logampmmii po3sutok 5G B YkpaiHi motpedye
1HO3EMHHX 1HBECTHIIH [T MacITaOyBaHHS MEpEX Ta CTBOPEHHS CIPHUSTINBUAX
yMOB Ha puHKY. [locTymoBa peanizallisi JaHUX KPOKIB AaCTh 3MOT'Y CTaTH OJHHM i3
nugpoBux nigepiB CxigHOT €BpOU B HAKOIIMKIOMY MailOyTHBOMY.
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