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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocmiKeHHsI MOXKJIMBOCT] 3aCTOCYBaHHS 0€311POBOIOBOTrO KaHajy MiJliMETPOBOrO Ziara3oHy B MOOIIBHAX

cucremax 5G1i6G

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the possibility of using a wireless channel of the millimeter range in mobile systems 5G and 6G

Pedepar yKpaiHCBKOIO:

3Bit npo HIP: 57 c., 19 puc., 6 Ta6., 14 mxepes. CTpiMKe 3pOCTaHHS! BUKOPUCTaHHSI MOOIJIbHOTO INMPOKOCMYTOBOTO
IOCTYITy 3HaYHO 30i/Iblllye€ BUMOTHY 1O MIPOIYCKHOI 30aTHOCTI. CIIEeKTp MijiMETPOBOTO Jiiania30Hy HeOOXinHUM
Mmepexxam 5G [J1 [OCATHEHHS MIBUKOCTI Nlepeavi gaHux nopsiaxy I'6iT/c, 3okpema, AJ1s1 HalauHs nocJyr 3D-
BiZI€0, a 3aCTOCYBaHHs pafioMonyaiB 3 4acToTo 60 [T B IKOCTI MIKOCTIIBHUKIB HA BYJIMLSIX, LO3BOJISTD
PO3LIVPUTY MOXJIMBOCTI iICHYIOUMX CTIJIBHUKOBUX MePeX i 3ab6e3reynTy 30i/blIeHHs IIPOITyCKHOI 31aTHOCTI. Tomy,
IOCIIiIPKEHHS XapaKTEPUCTUK JAHOTO CIIEKTPY € aKTyasIbHOIO 3aJ1a4€I0 Ha CbOTOJHIIIHIN AeHb. MeTOoI0 faHol
po6OTH € MpeLCTaBIEHHS PE3YJIbTATIB NOCIIPKEHHS XapaKTePUCTUK PaflioJliHii MiiMETPOBOTO Jianla3oHy IJIs
3a6e3MeyeHHs] BUCOKOUIBUIKICHOTO JOCTYITy KOPUCTYBaviB A0 IP Mepesx nepenavi JaHUX Ta MOXJIABICThb
BUKopucTaHHs ctranaapty [EEE 802.11ad Ha BinkpuTiit MicuieBocTi. JJocinKeHHs TPOBOAUIUCE 3 BUKOPUCTAHHSIM
BUIIPOOYBAJILHOTO CTEHJY 3 TOIOJIOTIEI «TOYKA-TOYKa», PO3TOPHYTOr0 B MicbKOMY cepeposuuli (M. Kuis) npu
HasIBHOCTI IPSIMOi BUAUMOCTI 6€3 3HaUHUX NepelKko . [Ipyu npoBeeHHi HOCTiIKeHb epeBipsiIach MOKJIMBICTD
BHMKOPHUCTaHH anapatHux texHoorii 60 [Ty ctangaprty [EEE 802.11ad, sikuii 3aCTOCOBYEThCS BCepenyHi
IIpUMIllleHb, 171 3aCTOCYBaHb B MiCbKill 3a0y/10Bi. BUKOopucTaHHS By3bKO HallpaBjIeHOi aHTeHU Ha 6a3i aHTeHHOI
rpaTKU 4O3BOJIsIE KEPYBATU JiarpaMoOl0 HAIPaBJIEHOCTI 1151 00XO/ly HEBEJIMKUX MEePEIIKO I, SIKi 6JI0KYIOTh IIPSIMY
nepegauvy, o JO3BOJIS€ 3MEHIIUTY 3aBald Ta OTPUMATH /TIEPeIATU CUTHAJ. TaKuM YMHOM, IPOBELEHO
eKCIIepMMEHTaJIbHe TeCTYBaHHS anapaTHux Mmoxuiusoctell cranaapty IEEE 802.11ad. BinnpaupoBaHo cueHapii
no6yJ0BY palioJliHii MiJiMETPOBOTrO [1iana3oHy [Py Pi3HUX MOrogHUX yMoBax. Kio4oBi cyioBa: MisliMeTpoBuit

Iliama3oH XBUJIb, TPOIYCKHA 31aTHICTh, cTanaapt IEEE 802.11ad, mepexi 5G i 6G

Pedepar aHIJIiHCBKOIO:

GDR report: 57 pages, 19 figures, 6 tables, 14 sources. The rapid growth in the use of mobile broadband
significantly increases the bandwidth requirements. The millimeter range is needed for 5G networks to achieve
Gbps data rates, including 3D video services, and the use of 60GHz radio modules as street pickups will enhance
existing cellular networks and increase bandwidth.Therefore, the study of the characteristics of this spectrum is
an urgent task today. The aim of this paper is to present the results of the study of the characteristics of the
millimeter-range radio line to provide high-speed user access to IP data networks and the possibility of using the
IEEE 802.11ad standard in the open.The research was carried out using a test bench with a point-to-point
topology, deployed in an urban environment (Kyiv) in the presence of direct visibility without significant obstacles.
The research examined the possibility of using 60 GHz hardware technologies of the IEEE 802.11ad standard, which
is used indoors, for applications in urban development.The use of a narrow antenna based on the antenna grille
allows you to control the pattern to bypass small obstacles that block direct transmission, which reduces noise and
receives / transmits a signal. Thus, an experimental test of the hardware capabilities of the IEEE 802.11ad standard
was performed. Scenarios for the construction of a millimeter-range radio line under different weather conditions
have been worked out. Keywords: millimeter wave range, bandwidth, IEEE 802.11ad standard, 5G and 6G network.
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