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The range of millimeter waves is not yet very actively used and has not yet
been fully studied. Therefore, it is of interest to study the capabilities of 5G mobile
communications in this wavelength range. The analysis of signal attenuation in
free space from precipitation intensity at different values of optical visibility at the
frequency of 30 GHz and at the frequency of 60 GHz is carried out. The analysis
showed that the intensity of precipitation and optical visibility affect the
attenuation of the signal, and is about 4 dB loss at 30 GHz and about 12 dB loss at
60 GHz.

Texnonoris HOBoro mnokodiHHg 5G / IMT-2020, sk 1 Oynb-sika HOBa
TEXHOJIOTisl, MPUBHOCUTH CBOI CHEeUU(PIYHI OCOOJMBOCTI B YCI aCHEKTH, IO
CTOCYIOThCSI TPAKTUKU 11 3acTocyBaHHs [1]. OgHUM 3 TaKMX O0COOJIMBO BAKJIUBUX
acnekTiB € enekrpomarditHa cywmicHictb (EMC). Ha erami miarotoBku o
BIIPOBADKEHHS pajiiomepexk TexHomorii 5G, Ha3zanoi NewRadio, HeoOxigHO
3aBYACHO MOJ0ATH MPO BXXUTTS 3aX0/11B 1040 €(heKTUBHOI OIliHKKM yMOB EMC miis
IIMX MEPEX Ha OCHOBI PETENBLHOTO aHaiizy ocoOnmBocTei TexHosorii 5G, a
MpaBUIBLHO 1 TOYHO OIIIHUBINMA III yMOBH - ycmimHOo 3abesneunta EMC
pamio3aco0iB HOBHX Mepex. HaliMeHIie OCBO€HHUN MUTIMETPOBHUH Jiama3oH
(MM/JI) xBuiib, TOMY came B IIbOMY J1alta30H1 MOXKJIUBHI PO3BUTOK cTaHaapTy SG
31 MBUAKOCTAMH Tepenadl manux Big 1 mo 10 I'6it / c. Jliama3oH MUTIMETPOBHUX
XBUJIb BUKOPUCTOBYETHCA TOKM HE JIy>)K€ aKTUBHO 1 BUBYECHHH II€ HE TMOBHICTIO.
ToMy CTaHOBUTBH 1THTEPEC MOCIHIJIKEHHS MOXIJIMBOCTEH MOOUIBHOrO 3B's3Ky 5G B
bOMY Jliara30H1 XBujb. [ '00BHUMH HepoJikaMu curHainie MM/ e:

1) cunbHe ocnabiaeHHs curnany MM/ ipu nommpeHHi;

2) piBeHb CHUTHaJy ICTOTHO 3aJIeKUTh BIJl BIUIMBY TiIpoMeTeopiB (Kparuii
JOIly, CHIT, Tpad, TyMmMaH) 1 BIA MNPHUCYTHOCTI B arMmocdepl TBEpAUX
HEOJHOPITHOCTEH (JIUCTS JiepeB, 3rpai nTaxiB, Mu);

3) BUCOKHI CTYIIHb BIUIMBY Ha PiBE€Hb CUTHAJy TMEPELIKO, SKI 3aKpHBAIOTh
Tpacy;

4) HasABHICTb 30H CHMJIBHOTO OCJIA0JICHHS CUTHANy Ha JESKHUX YacTOTax depes
ocnabneHHs curuaiaie MM/] monekynaMu KHCHIO 1 mapamMu BOJIH.
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Mopeni momuMpeHHsl paJiOCUTHANIB MUTIMETPOBOTO Jiala3oHy y Mepexax
3B's13ky 5G nmeTtanbHO mojaaHi y [2]. Mojaens NomMpeHHs CUTHAIIB B pajiilOKaHaIax
MM/ BpaxoBye:

- OCJIa0JIeHHA PalloXBUIIb y BUIBHOMY MIPOCTOPI;

- BTpaTH €HEepTii paJioXBWIb MPH MOIIMPEHH] Yepe3 0N,

- ocnabnenHs curnary MM/ ipu nommpeHH1 4epe3 JUCTS JePEB;

- ocJIa0JIeHHS CUTHAIIIB NP MPOXOKEHHI Yepe3 IIIbHI nepemkoau (OyaiBi,
CIIOPY/IH, TOIIIO).

Y cepenoBuiii Matlab 3a 70mMOMOror0 MaTeMaTUYHOTO MOJIETIOBAHHS
IIPOBEJICHO aHaJli3 OCIA0JICHHS CUTHANy y BUIBHOMY MPOCTOPi BijJ IHTEHCUBHOCTI
OMajiB MPH PI3HUX 3HAYEHHSIX ONTHYHOI BuAMMOCTI Ha 4yactoTi 30 I'Tm 1 Ha
gactoTi 60 I'Tu. B pe3ynpTaTi eKCriepuMEeHTY OTpUMaH1 3aJIKHOCTI OCIa0IeHHS
CUTHAJy Yy BUIBHOMY MPOCTOP1 BiJl IHTEHCUBHOCTI OMNaJiB MPHU PI3HUX 3HAYCHHSIX
ontruHoi BuaumocTi (30, 50, 80 ta 200 m) Ha wactoTi 30 I'T'1x (puc.1) 1 Ha yacToTI
60 I'T't (puc.2).
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[TpoBenenwmii aHami3 Moka3as, IO IHTEHCUBHICTh OMA/IB 1 ONTUYHA BUIUMICTh
BIUIMBAIOTh HAa OCIa0JEHHS CUTHAY, 1 CTaHOBUTH Oug 4 n1b BTpart Ha vactoti 30
[T 16ins 12 nb BTpat Ha wactoti 60 I'T.

Cnucok BUKOPUCTaHUX JKEeped:

1. 3GPP TS 28.554. Management and orchestration; 5G end to end Key
Performance Indicators (KPI). Ver. 2.0.0, release 15, Sep 2018.

2. Komsaaenko FO.}O. Monenu pacnpocTpaHeHusi CUTHAJIOB ceTeil csizu 5 G/
10.1O. Komsinenko, H.A.Yypcanos //Paniorexnika Beceykp. MDKBiA. HayK.-TEXH. 30.
2021. Bum. 205, c.161-168. DOI:10.30837/rt.2021.2.205.17

8



