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YHuBepcanbHoe nopTaTtMBHOE pelleHve aAns
aHanmsa crnektpa pasfuyHblX TUNOB CUrHaNoOB B
nosioce go 43 I'Muy, B TOM 4ncne B pearibHOM - ® "
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AHanunsaTop cnekTpa u CUrHanoB peanbHOro BpeEMeHU
RSH-Tech HSP 3T0 BbICOKONPOU3BOANTENBHbIN
aHanmsaTop cnekTpa ¢ LWUPOKNMU OyHKLMOHANbHbIMN
BO3MOXHOCTSIMW, KOMMAKTHBIM KOPMycomM M Habopom
HeobXoaANMbIX akceccyapoB NO3BONAOLLNX
ncrnonb3oBaTb €ro Kak B NoreBbIX YCNOBUSX, Tak U B
ycnoBusix nabopatopuu.

Rsllhzcu Spectrum Analyzer HSP43

Ocooennoctu HSP

®  Pabounn gnanasoH Yactot oT 100 Ny go 43 My

"  lnpuHa nonocbkl 063opa B peanbHoM MacwTtabe BpemeHn — 110MIMy npmn POI100% - 5Mkc
®  CkopocTb pa3ssepTkm oo 80 Mu/c

®  3anuck I/Q curHana

" ®yHKUMM aHanusa curHanos 5G, LTE.

"  BonbLUOW BbICOKOKOHTPACTHLIN CeHCopHbIn gucnnen 10,1 aonmoB;

" YpaneHHoe ynpasneHne LAN, WiFi

B 3anucbk 1 BOoCnpousseneHue curHana c wmpuHon nonockl 20 MMy yepes SSD (1 1 My yepes
HDD)

" [lopopepxka HanpaBneHHbIX aHTEeHH ¢ GPS, 3neKTpoHHbIM KOMNAacoM 1 npegycunmrenem
= KoMMakTHbIN pasmep 1 BEC MeHee 4 Kr.

TexHnyeckne xapakTepuctuku aHanusatopa crnektpa RSH-Tech HSP, Takve, kak ObicTpogencTsue,
yyscTBUTENbHOCTE (DANL), dhasoBbii Wwym M nonoca aHanusa(gemonynsuuun) no3sonsioT roBopuTb O
AaHHOM npubope, Kak 06 yHMBepCcanbHOM peLLeHNN, He YCTYNarLWmMM Jaxe HacToNbHbIM aHanoram. RSH-
Tech HSP wMoOxeT cTaTb He3aMEHUMbIM WHCTPYMEHTOM M PagUoKOHTPONs U 0BCNyXMBaHUS
NMHpacTpykTypbl cBA3n YetBepToro (LTE) u natoro nokoneHnun (5G). A dyHKuum obiero HasHayveHwus,
Takue, Kak HabrnoaeHne n nsMepeHue cnektTpa B peanbHOM maclwtabe BpeMeHu, ayamo AeMoaynsauns v
NOWUCK MCTOYHMKOB UHTEpdepeHLUn ¢ reorpadyn4ecKon NPUBS3KON NO3BOMAT UCMONb30BaTb AaHHbLIN Npubop
Ansa 60NbLUMHCTBA COBPEMEHHbIX 3a4au.

HSP noggepxnBaeT yHKUMM yaaneHHoro ynpasneHus nocpenctsoM VNC knveHTa (yaaneHHbii paboymni
CTOM) WUnu yganeHHoro ynpaeneHusa nocpeactsom SCPI komang. 310 gaeT BO3MOXHOCTb pasMecTuTb
npubop B TPYAHOAOCTYMHbIX MECTax UMM MecTax C MOBLbILWEHHbIMW pUCKaMu O onepatopa (BbILKY,
ANEKTPOLWNTbI U T.M.) U NPOU3BOAUTL HACTPOMKY M CHATUE XapaKTEPUCTUK U3MeEpPSieMbIX YCTPOWCTB B
6e3onacHom pexwume. MNpu 3TOM ANS yganeHHoro ynpasneHUs MOXEeT MCNOoNb30BaTbCs, Kak NMPOBOAHOE
(LAN) Ttak n 6ecnposogHoe (WIiFi) nogknoyeHve. AHanu3aTop cnekTpa MoxeT ObiTb MCNOMb30BaH C
BHELUHUM gucnneem, noaknoYeHHbIM nocpeacTsoM nHTepdenca HDMI.




AHanusaTop cnekTpa

HSP cnocoGeH BbINOMHATL CTaHAAPTHbIA aHanua
cnektpa B nonoce ot 100 Ny go 43 I'Mu. MNMoHATHBIN
MHTepdenc NO3BOMSsIET NOSb30BaTbLCA NPUMOOPOM Kak
OMbITHOMY  MONb30BaTEN, Tak WU HOBUYKY
npakTU4eckn Ha paBHbIX. bonblloe Konnyectso
aBTOMaTUYECKNX n3MepeHunin nosBonseT

CYLLECTBEHHO COKpPaTUTb BpeMsi paboTbl HaZ OaHUM

N3MepeHNEM.
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AHanunsa saHMMaemMomn Nonochbl

Mpubop cnocobeH M3mMepaTb 3aHUMaeMyro MNosocy
YacTOT. @ MMEHHO MOJlocy 4acToT, B KOTOPOW
copgepxuntcst 99% obuien nepegaBaemMon MOLLHOCTY C
YY4ETOM CHWXKEHUSI YPOBHSI HA Tpebyemoe KonnyecTBo
ab.
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MsmepeHMe MOLWHOCTHN B KaHane

AHanusatop  crekTtpa cnocobeH n3mMepsTb
MOLLIHOCTb B KaHare, koTopasi npeacTaBnsieT cooomn
CYMMapHyl MOLWHOCTb CWUrHana B 3adaHHOM
AuanasoHe 4acTtoT. [JaHHaa dyHKuus nos3BosisieT
M3MepsaTb MOLLHOCTb Kak B NMPOM3BOSIbHOW Monoce
4YacToT, Tak M BblIOpaTb KOHKPETHbLIN CTaHOapT
curHana wm3 cnucka Bblbopa curHamnoB, a Takke
KOHKPETHbLIN HOMEP KaHamna W1 ero HarnpasfeHMe.

M3mepeHne yTeUYkn MOLWHOCTU B COCeQHUN
KaHan

Mpn Heob6xooMMOCTM aHanmu3aTop crnekTpa MoXeT
N3MepAaTb KOIPPOULNEHT YTEYKN B COCEAHUN KaHar,
YTO BbIpaXaeTca Kak COOTHOLUEHME MOLLHOCTH

OCHOBHOIO KaHarna 1 MOLLIHOCTN COCENHNX KaHaloB.
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I/IsmepeHMe no cneKTpaanoﬁ Macke

M3mepeHne ¢ ncnonb3oBaHneM cneKkTpasibHOM Macku
nanydyerHun. Llenb atoro namepexHua — obecneunTb
yCrioBusi, Npy1 KOTOPbIX KaHan o6paboTkn moaynaumm
He OydeT Bbi3blBaTb YPE3MEPHOro pacluMpeHns
crnekTtpa, 4Ttobbl u3bexaTb CO34aHUA  MOMeX

noJib3oBaTesnsaMm, pa6OTaI-OLLI,VIM Ha Opyrnx 4actoTax.
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[Tatal Power. -40.63 dBim / 3.84 MHz

CnekTporpamma «Bogonag»

C nomoubto onumn cnekTporpammbl Ha HSP MOXHO
aHanmMsnpoBaTb BPEMEHHY0 HecTabunbHOCTb
CUrHana urnum uckatb NpepbIBUCTbIE CUTHAIblI MOMEX.
Cnektporpamma — 370 cnocob 3anncu TpeXmMepHoro
(3D) cnektpa. B kayecTBe rOpU3OHTaNbHOM
KoopAuHaTbl MCMOMNb3yeTCA YacToTa, B KayecTse
BEepTUKanbHOW KOoOpAWHATbl UCMOMNb3yeTcs BpeEMS.
Ons 0603Ha4YeHns aMnnuTygbl curHana
NCnonb3yTcAa pasHble LBeTa.
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Spectrogram

Real time aHanusaTtop

C nomoLblo M3MepeHus crektpa B pearbHOM
mMaclutabe BpemeHn B nonoce Ao 110 MI'y MoxHO
HabnogaTb HENpEepbIBHbIA YaCTOTHbLIA CMekTpa u
aHanuanpoBaTb €ro Kak C MOMOLLb0 BCTPOEHHbIX
WHCTPYMEHTOB, Tak W NOCPeaCTBOM CTOPOHHEro

nporpammHoro obecnedyeHuns Ha MK.
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Onpe.u.eneHMe MUCTOYHUKA nNomMexX

AHaJ'II/ISaTOp cnektpa B pexume UnusMepeHus
Onpe,u,eneHl/le MeCTOMNONOXEeHNANPpUMeHAEeTCA And
onpegeneHnda WUCTOYHMKa nNoMmex, AOnAa  3Toro

HeobX04MMO MCMONb30BaTh HAMPaBEHHYI0 aHTEHHY
Bvecte ¢ GPS W” 3neKTpoHHbIM  KOMMAaCOM.
HanpaBneHHass aHTEHHa  UCMONb3yeTca  Ons
onpeaeneHns HanpasfeHUss Ha CaMblil CUIbHbIN
YACTOTHLIN CUrHaN MNOMEX, 3MEKTPOHHbIN KOoMMac
MCnonb3yeTca  Ons  aBTOMAaTMYECKOM  3arnucu
MHdOpMaLMM O HarnpasfeHuMm Ha U3MepsiEMbIN
curHan, a GPS ncnonbayetca ons asTomaTn4eckon
3anMcyM  JONroTbl WM LWIMPOTbl  TEKyLlerW TOYKM
N3MEepPEHMSI.
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Pexum TPeXMepHOro CnekTpasnbHOro aHanunisa

B cnoxHon cnektpanbHon cpege 6ecnpoBofHbIX
CUrHarmoB 4acTo OblBaeT TaK, YTO HECKOSbKO CUrHanoB
B OOHOM W TOM € YacTOTHOM [uana3oHe
HaknagblBaloTCs Apyr Ha gpyra. [py 3TOM CUNbHbIN
CUrHan Kak npaBuno nepekpbiBaeT cnabbivi curHan. C
nomoliblo pexmva DPS MOXHO Of4HOBPEMEHHO
0TO6pPa3nTb HECKONBbKO HaSOXEHHbIX CUTHAsIOB.

DPS — 3TO pexum TPeXMEPHOro CreKkTpanbHOro
aHanmsa. Ocb X — 970 yacToTHas obnacTtb, ocb Y —
370 obnacTb aMmnnnTya, a ocb Z — 3TO LBET, KOTOPbIN
COOTBETCTBYET  4acToTe MNOSABMAEHUSI  TEKyLlero
curHana. Yem 6onblue UBeT TArOTEET K KPACHOMY, TEM
yactotTa nosiBNeHns Bblwe. Yem OGonblwe UuBeT

TAroTeeT K CUHEMY, TEM YaCTOTa NOABIIEHNA HUXKE.
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CnekTporpamMmma «Bogonan» B pexume Real time

C nomowbto HSP moxeT ObITb NOCTpOeHa
crekTporpaMma B peanbHOM mMaclTabe BpemMeHn —
3TO BOAONadHas WHOWKAUMSI CrekTpa B pearibHOM
mMaclutabe BpemeHn B nonoce 4actot 110 My, C
MOMOLLIbIO  CMEKTPOrpaMMbl  MOXXHO aHanu3anpoBaTb
BPEMEHHYI0 HeCTabunbHOCTb CuUrHana wnm wuckaTb
NPepbLIBUCTbIE CUTHATLI NOMEX.
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OI'IPED,GHEHVIG MCTOYHUKA NOMeX Ha KapTe

C nomoLLblo HanpaeneHHoOM aHTeHHbI cepun DA30 B
npubope MoxeT OblTb peanu3oBaHa QYHKUMSA
onpeferneHns MecTonoSIOKEHUS UCTOYHMKA MOMEX.
HanpaBneHHas aHTeHHa cepun DA30 nepegaet
WHpopmaumio, nonydeHHyro ¢ nomowibio GPS un
9MNeKTPOHHOro  komnaca, Ha npubop  uyepes
nHtepgenc USB, nonyyaer wHdopmaumio 06
ypoBHE curHana 4epes wuHTepdenc N-tuna u
nony4yaet  MHOPMaLUMIO O  MECTOMOSOXKEHUN
NCTOYHMKA MOMEX, UCMOMb3yst METOA TPUAHIynsaLmm
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AHanu3 curHanoB TDD LTE

C nomowpbk aHanusatopa cnektpa HSP
peanu3yeTcs BO3MOXHOCTb aHanusa MOLUHOCTM B
3aBMCUMOCTM OT pecypcHoro 6noka (RB) gns
NpOBEPKN pacnpenenenns pecypcHolix 6nokos RB
ana curHanos TDD-LTE mn npocmoTpa MOLLHOCTU
Kakgoro BblgernieHHoro RB  4epe3  HacTpoukw.
OTobpaxeHne CceTkM pecypcHbIX OBrokoB: no
rOpU3OHTanNbHOM OCK OTOBpaXkaeTca COCTOsSIHWME
aKkTmBaumm M MoLHocTb RB B kaxgom noakagpe
(BpemeHHass ob6nacTtb), a NO BepTUKanbHOM OCu
oToOpa)kaeTcsi COCTOAHME aKTUBaLMU U MOLLHOCTb
RB B yacTtoTHOM obGnactn. Bo Bpems uamepeHus
MOryT ObITb 3agaHbl Takve napameTpbl, Kak
Threshold (MNopor), Range (OduanasoH), Max value

Makc. 3Ha4YeHune) u T.4.
®EmE @) E @ E) S ) @
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VlsmepeHMe 30HbI NOKPbITUA

B npubope HSP peanusoBaHa onuus mM3MepeHuns
NOKPbITUS BHYTPU nomewleHui. [lopaepxmBaeTcs
BO3MOXHOCTb MMMopTa (hannoB ¢ KapTamu 3gaHumn
nocpeactesom USB-HakonuTensa U  uUX  pydHOWn
pa3MeTKM No KapTe 34aHus.
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N3mepeHue ypoBHsA curHana

B pexume u3MepeHMs YpOBHs CurHanma Ha
aHanusaTope cnektpa oTobpaxaeTca  LKana
undbepbnaTtHoro Tuna, ¢ NOMOLLBIO KOTOPOW YAOOHO
HabnoaaTtb TEKyLlee NMKOBOE 3Ha4YeHNe curHana, a B
HWXXHEM OKHe BbIBOAMTCS CMEKTP curHana.
OIGI0IGIVIBIOIBISIDICIC) = e

Signal Strength

FDD-LTE aHanus

B npubope HSP peanu3oBaHO wu3MepeHne
3aBUCMMOCTM MOLLIHOCTM OT pecypcHbIx 6rokos (RB)
obecneunBaeT nosnyyeHve crnegyowmnx napaMmeTpos
(meTpuk): konmdectBo RB, wucnonb3oBanne RB,
MOLLIHOCTb B KaHane, naeHtugukaTop cotbl U T. 4.
Haxas knasuwun [MENU], [FDD-LTE] n [Power vs
RB] nepengute K mnamepeHuto MoLiHocTn oT RB
(Power vs RB).

[aHHoe n3mepeHvie nossonset BbISIBUTb

DCHbIX O6rokoB ansa 1 kagpa.
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pacnpegeneHne pec
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2.33000 GHz
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Ref Offset
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M3mepeHna HanpsXXeHHOCTU nonsa
n AMC namepeHuns

Pexxum 3NeKTPOMarHUTHOM COBMECTMMOCTH
npegHasHadeH AOns  BbIMNOMHEHUA  pasnU4HbIX
M3MepeHun Ha COOTBETCTBUE KOMMEpPYECKUX U
BOeHHbIx ctaHgaptoB CISPR u MIL c
NCMOb30BaHNEM COOTBETCTBYHOLLINX OMC
GunbTpoB NO ypoBH -6 OB, a Takke BceMm
HeobxoAuMbIM Habopom OEeTEKTOPOB, B TOM Yuchne

KBA3UTNMNKOBbIM OETEKTOPOM.
MOICIOIC)
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1. — Knaeuwu ynpasneHus
2. — KnaBuwwa BKNIOYEHNS MUTAHKS
3. — nHamuk

RSI‘IhEcu Spectrum Analyzer HSP43

Puc. 3. Bug cnepean

4. — Pasbembl uHTepdencos LAN, USB2.0, USB 3.0
5. — Pasbem AUX angd nogkntovYeHnsa aHTEeHH 1
NpobHMKoB

6. — BY BxogHom pasbem

7. — SMA pasbem ans nogkrntoveHns GPS aHTEHHbI
8. — SMA pasbeM ana NogKIYEHNA BHELLHETO
WCTOYHMKA CUrHarna onopHON 4acToTbl

9. — SMA pasbem Bbixoga N4y

Puc. 4. Bug csepxy

10. — Pa3sbem ans BHelwwHen kapTel namaTn(SD)
11. — PasbeM NogKoyeHUs HayLLHUKOB

12. — Pasbem USB 2.0 (x2)

13. — Pasbem nHtepderica HDMI

14. — PasbeM nogknoyeHns agantepa nuTaHus
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Puc. 5. Bua cnesa Puc. 6. Bug cnpaea




HanmeHoBaHue mogenu OnucaHue

HSP9

MopTtaTnBHbIN aHanu3aTtop cnektpa 9 kl'y - 9 ', npeagycunutens, BY pazbem N (poseTka),
aHanus B pearnbHom BpeMeHn 100MI'y, namepeHne MOLLIHOCTU B KaHane, 3aHMMaemas noroca
yacToT, HanpshkeHHocTb OM nons, ACLR, SEM.

HSP18

MopTtaTuBHbIN aHanu3aTtop cnektpa 9 kl'y - 18 I'u, npeaycunuTens, BY pasbem N
(poseTka)aHanua B peanbHom BpeMeHn 100MIu, namepeHme MOLLHOCTU B KaHane, 3aHMMaemas
noroca 4acToT, HanpsxxeHHocTb OM nons, ACLR, SEM.

HSP26

MopTaTnBHbIN aHanusaTop cnektpa 9 k'y - 26.5 My, npegycunutens, BY pastem N
(poseTka)aHanus B peanbHoMm BpemeHn 100MITl, namepeHne MOLLHOCTY B kaHarne, 3aHMmMmaemMas
nosioca 4YacToT, HanpsixeHHocTb OM nons, ACLR, SEM.

HSP43

MopTtaTuBHbIN aHanu3aTtop cnektpa 9 kl'y - 43 'y, npeaycunutens, BY pasbem 2,4mm
(Bunka), aHanus B peansHoM BpemeHn 100MI U, namepeHve MOLLHOCTU B KaHarne, 3aHMMaemas
nomnoca YacToT, HanpsxeHHocTb OM nons, ACLR, SEM.

KomnnekT nocrasku
©a3oBoi mogenu

AHanusaTop cnektpa HSPxX, TpaHCMOPTUPOBOYHbLIV KEWC, adantep NuTaHns, 3apsaHoe
YCTPOWCTBO, aBTOMOOUIBHOE 3apsaHOE YCTPOWMCTBO, KoakcuanbHbIn nepexon 2,4(po3eTka) —
3,5mm (po3seTka) (Tonbko 015 modenu HSP43), BceHanpasneHHast aHTeHHa 500MIy — 3w,
BCeHanpasreHHas aHTeHHa 30MIMy — 61Ty, GPS aHTeHHa, komnnekt CBY nepexoaos u
kabenew (Tun pa3bema B 3aBUCUMOCTU OT MOZenu), rpyaHas obesaska Ans HoweHus npnbopa,
CD unu USB HocuTenb C TEXHNYECKOW AOKYMeHTaunen.

HanmeHoBaHue
Interference hunting

OnucaHue

AHanua nHtepdepeHumii, cnekTporpamma, pexmm DPS

IQ data capture

3anucs 1/Q

5G NR measurement

M3mepenna 5G NR

TDD-LTE signal analysis

AHanua curHanos TDD-LTE

FDD-LTE signal analysis

AHanua curHanos FDD-LTE

Coverage Mapping

M3mepeHne 30HbI NOKPbITHSA

HanmeHoBaHue

OnucaHune

SBA Msrkas cymka ons nepeHockv aHanusaTtopa cnekrtpa HSP

DA30-707 AHTEHHas pykosiTka Ans HanpaBneHHbIX aHTeHH DA30 (nopT nogkntoyeHms- USB,
npeaycunuTens, 3NeKTPOHHbIN komnac, GPS aHTeHHa)

DA30-20M HanpasneHHas aHTeHHa (Mogynb and DA30-707) 9kl 'y — 20MI'y,

DA30-250M HanpasneHHas aHTeHHa (Mogynb and DA30-707) 20MIMy, — 250MIy

DA30-500M HanpaBneHHas aHTeHHa (Mogynb ana DA30-707) 200MIy — 500MIMy

DA30-800M HanpaeneHHas aHTeHHa (Mogynb ana DA30-707) 500MIMy — 8000MIMy

DA30-BOXA XKecTkun TpaHcnopTnpoBoYHbIn kenc ans DA30-707 n aHTEHHbLIX Moaynen

WDA Mopgynb 6ecnpoBogHoro nogkntodeHus (WiFi)
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