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Since the advent of the mobile Internet, the demand for data transfer
speed has been growing rapidly. Once a speed of 56 kbit/s (GPRS is the first
technology for transmitting packet data by cellular network) was considered as
sufficient, but now such speed would become a "Nightmare"” for most mobile
Internet users. As the quality of files, pictures, videos, etc. is getting better their
sizes are increasing accordingly. Currently, it is extremely inconvenient to
transfer large files at low speeds, and this is becoming a driving factor for the
further development of cellular communication network and the speed growth
of data transfer. Works have already begun on the deployment of fifth—
generation of mobile communication networks (5G - New Radio) which
promises speeds of up to 10 Gbit/s mainly at high frequency ranges. But not
everything is so easily achieved. According to the laws of propagation of
electromagnetic waves, the higher the frequency of the signal, the shorter the
coverage area and this leads to an increase in number of base stations (BS),
which leads to an increase in both capital and operating costs. This article will
suggest one of the solutions to this problem using HAPS technology.

Key words: HAPS, frequency, range, uplink, downlink, kbit/s, Gbit/s, GPRS,
5G, NR, BS, UFV, mm, Manipulation, Wi-Fi, QAM, GSMA, Stratosphere.

CneunanucraMm B cepe TeIEKOMMYHHUKAIIMI U3BECTHO, YTO €CTh HE MHOTO
CIoCcOOOB MOBBIIIEHUSI CKOPOCTH TNepeaaun HanHbiX. Cpenu HUX:

1. Wcnonbs3oBaHue 00Jiee CKOPOCTHBIX METOJAOB MOAYJ/ISIINU CUTHAIA,
2. Ilepexonm Ha OoJjiee BBICOKHE JHMAMa30HBI YacTOT, HAa KOTOPBIX MOXKHO
HCIIOJIb30BaTh HTUPOKHUE TTOJIOCHI KAHAJIOB.

Yro kacaeTcst MOIYJISAIUH, COBpeMeHHbIe coToBbIe M Wi-Fi TexHONMOTHH YyXKe
IITUPOKO UCIONIB3YIOT MeToabl Monyisiuu 128-QAM u 256-QAM. B pesymnbrate
CKOPOCTb TIepe/Iaur JaHHBIX yBennmuuBaetcs. Ho mo cBoeii cytu Momymsiius 256-
QAM - 510 o4eHs crnoxHas cuctema (puc.l).
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Puc.l. [IpencraBnenue moaymsiuuu 256-QAM Ha nuarpamme ['pes.

JI1st moHUMaHMs, KaX1asi TOYKa OMPEAesIETCsl 3HAUYEHUSMH JIBYX COCTABJISIOIIMNX -
Q u |. YeMm OGosbInie 3TUX TOUCK, TEM OOJIBIIIE TIEpEeIaBaeMbIX OUTOB B CUMBOJIE, HO,
K COXaJICHUIO, TEM CJI0KHEE U CXeMa, TaK KakK 3TH TOYKH OyIyT HaXOJAUTHCS OYCHb
OJIM3KO APYT OT Apyra u OyayT ONHM3KH MO MapaMeTrpaMm. A sl OTJIUYHS OJTHOU
TOYKH OT JIPYrOdl HYXXHBI OYCHb YYBCTBUTEIbHBIC MPUEMHUKH, MOTPEOIISIONTNE
MHOT'O aKKyMYJISITOPHON EMKOCTH Ja)ke B CTallmoHapHOM coctosiHnu. Ho a ecnu
a0OHEHTCKHI TEpMHHAJI €Ille U JIBUIKETCA M BCE BpEMs MEHSET CBOE IOJIOKEHHE,
TO O3TO MNPUBOAUT K YBEJIWYEHHUIO OIMMMOOK BO BpeMs Npuéma, Mnepesayd u
o0paboTku curHaioB. Ha cerogHsmHWi [OeHb TEOPETUYECKH YK€ MOXKHO
ucronb3oBath Moayssinun QAM Gosiee BBHICOKOTO MOpsiaka, Takue kak 512-QAM
wim 1024-QAM, HO Ha MpPaKTUKE ATO YPE3BHIYAWHO CIIOKHO peaau30BaTh,
0COOEHHO B 001aCTH MOOMIIBHON CBS3H.

Bropoii crioco0 - 310 mepexoa Ha 0Ooljiee BBHICOKME AMANa3oHbl YacTOT, TO
€CTh UCIOJIb30BaHUE MUJUIMMETPOBOTO JUara3oHa paauoBoiaH. Ho B cuity 3akoHOB
pacnpocTpaHeHHs] PaauOBOIH, 37€Ch TOXKE €CTh CBOM OTPAaHUYCHHS U HEJTOCTATKU.
Bo-niepBbiX, OCBOEHHE BEPXHUX TUANA30HOB YaCTOT OYAET CTOUT OOJBIINX JICHET.
Bo-BTOpbIX, WeM BHIIIE YacTOTa, TEM KOPOYE MaJbHOCTh PaCHpOCTpPaHEHUS
PaaMOBOIH. DTO MOTOMY, YTO CUTHAJIBI Ha BRICOKMX YacTOTaxX OBICTpee 3aTyXaloT U
XyXK€ OrubaroT mperpajbl. A 5TO, COOTBETCTBEHHO, MPUBOJIUT K YBEITUYCHHIO
konumaectBa bBC, 4dYro, B CBOIO ouepenb, MNPUBOAUT K  YXYIIICHUIO
UHTEPPEPEHIIMOHHOTO (OHA M CIOKHOCTSM B IUTAHMPOBAHWW WU ONTHMH3AIUU
CETEH.

B 9THX yCnOBHSIX TEXHONIOTMYECKHE WHHOBAIMK M PACTYyIas MOTPEOHOCTH B
IITUPOKOIOJIOCHON CBsSI3W TpuBeNUW K paspaborke cuctembl HAPS. baszobie
cTaHnuy Ha BeIcOTHOU matdopme (High Altitude Platform Station - HAPS) — sto
o6ecrtoTHbie Netatontue anmapatsl (BI1JIA), pacmonaratomuecs Ha BRICOTE OKOJIO
20 KM., W CcIOyXamuye B KadecTBE NPUEMO-TIEpeqaronux 0a30BbIX CTaHIUH,
npeIHa3HAYCHHBIX I oOecriedeHus OecnpoBoaHOM paamocBs3u (Puc.2). Ortu
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JIETKO pPa3BEpPTHIBAEMbIE CTAHLMHM IOJHUMAIOTCS JIOCTATOYHO BBICOKO, YTOOBI
o0ecrneynTh OOUIMPHYIO 30HY MOKPBITUA ¢ paguycoM a0 100 k.
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Puc.2. ba3zosas xonuenmuss HAPS.

Cornacno otuety GSMA “Mobile Economy 2021, 8% HaceneHus 3eMHOTO
mapa BOOOIIE HE MMEIOT JOCTyIa K yciyram MoOwibHOM cBsizu u MHTepHeT. B
pa3HBIX CTpaHaX W PETMOHAaX CYIIECTBYIOT reorpaduyeckue, CoOIHalIbHbIE,
KyJIbTYpHbIE U SKOHOMUYECKUE OTPAHUYEHHUSI, KOTOPHhIE MEIIAIOT Pa3BEPTHIBAHUIO
ceteit TenekoMMmyHuKaiuu. Accormarust GSMA coBMecTHO ¢ komnaHusiMu British
Telecom, Deutsche Telekom, IntelSat, Orange, NTT DOCOMO, SoftBank,
Telefonica m TIM omnyOnuKkoBala HOBYH BEPCHI0O CBOET0 TEXHHYECKOTO
nokymenta po HAPS: “High Altitude Platform Systems — Towers in the skies -
baman Ha HeOecax”. B 3TOM JOKyMEHTE TOBOPUTCS, YTO Ha JAaHHBIH MOMEHT
BEIyTCS MCCIENOBATEIbCKAE PA0OTHI HAJ SKOHOMUYECKHUMH M TEXHHUYECKHUMU
YCIOBHSIMU JIJIE pa3BepThiBaHUS TexHoJoruu HAPS 1o pasHbIM clieHapusM
WCIIOJIb30BAHUS, TaKUMM Kak: “MOHHUTOPHHI OKpyXKaromen cpenbl, “H3ydenue
atMocdepsr  3emnu”,  “Uutepuer  Bemen”, “KopmopaTtuBHBIE  ceTH”,
“PammomnokpeiTe HajJ OKeaHamu~ © B ciayxOe “PamgmocBsizu”. B mokxymente
MPUBOJATCS XapaKTEPUCTUKH U OOBSICHEHHS IS KaXIOro U3 CIICHAPUEB
ucronb3oBanusi HAPS. Tam Takxke 00CyX marloTCs YHUKAJIbHBIE MPOOJIEMBI U
XapaKTEPUCTUKHU PA3HBIX CTPAH.

HAPS - o910 TexHomorus Oymymiero. Pa3BepThiBaHWE€  CHUCTEMBI
OCYIIECTBIISIETCSI OTHOCUTENBHO JIETKO, OBICTPO U HEOPOTO, M OHA OYEHB yI00HA B
ynpaBiaeHund. Hacrtosimuil nepuoj SIBASIETCA 3TalloOM OCBOEHUS M HAyajdbHOTO
anpobupoBanus texaoaorun HAPS. Jlnst Toro, 9To0BI pacKphITh BECh MOTEHITHAT
HAPS, nHeob6xoaumo 0osee TECHOE COTPYIHUYECTBO MEXKIY MPOU3BOIUTEIISIMU
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obopynoBanusi HAPS wu omneparopamu MoOwibHOW cBsizM. Heobxomumo
COCPEJIOTOUYUTHCS KaK HAa TEXHUYECKHX, TaK U HAa SKOHOMHYECKUX acCleKTax IJis
BCEX Pa3JIMYHBIX CLIEHapueB ucnoiab3oBanus HAPS.
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