[MopTaTUBHLIU aHANU3aTop CneKkTpa
RSH Tech HSP

YHuBepcanbHoe peweHue ana Bawux 3agav.

UHdopmaumoHHasa Gpolutopa
Bepcus pokymenTa: 1.2



YHuBepcanbHoe nopTtaTMBHOE pelleHue Ans
aHanusa cnekTpa pasfuyHbIX TUMOB CUrHaNoB B
nonoce o 43 Ty, B TOM 4ncne B peasnibHOM ® R

MacluTabe BpeMeHMu. : e
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AHanusaTop cnekTpa u CUrHanoB peanibHOro BpeMeHu
RSH-Tech HSP 310 BbICOKONPOU3BOOMTESNbHbIN
aHanusaTop CrneKkTpa C WMPOKNMU PYHKLMOHANbHbIMK P
BO3MOXHOCTSIMW, KOMMaKTHbIM KOpPrycoM M Habopom Wl Spocum v HSP43
HeobxoauMbIX akceccyapos NO3BOMAOLLMX
NCNonb30BaTb €ro Kak B MOMEBbIX YCNOBUAX, TaK U B
ycnosusix nabopaTtopun.

Ocooennoctu HSP

" Paboyuin guanas3oH Yyactot ot 100 Ny po 43 1w,

" |lnpuHa nonockl 0630pa B peanbHoMm Macwitabe spemern - 110MIMy npyu POI100% - Smkc
®  CkopocTb pa3sepTtkn go 80 Mu/c

" 3anuck I/Q curHana

" ®yHKuMM aHanu3sa curHanos 5G, LTE.

"  BonblLLOW BbICOKOKOHTPACTHbIN ceHcopHbIn gucnnen 10,1 oionmos;

" YpaneHHoe ynpasneHue LAN, WiFi

B 3anucb 1 BOCNpou3BeaeHue curHana c wmpuHom nosnocskl 20 MMy, yepe3 SSD (u 1 MIMy, yepes
HDD)

" [lopgaepxka HanpaBrieHHbIX aHTEHH ¢ GPS, af1eKTPOHHbLIM KOMMAcoM 1 NpeaycunutTenem

= KOMNaKTHbIN pa3mep 1 BeC MeHee 4 Kr.

TexHnyeckne xapakTepucTvku aHanmusatopa cnektpa RSH-Tech HSP, Takue, kak 6GbicTpogencTeue,
yyscTBuUTENbLHOCTL (DANL), hba3osbii WyM K nonoca aHanusa(gaemoaynsumu) no3sosifAioT roBOpUTbL O
AaHHOM npubope, Kak 06 yHMBepcanbHOM peLleHnn, He YCTYNaKLWmM Aaxe HacToNbHbIM aHanoram. RSH-
Tech HSP mMoxeT cTaTb He3aMEHUMbIM WHCTPYMEHTOM [ff  paguoKOHTpons u  obcnyxuBaHus
nHdppacTpykTypbl cBa3n yetBeptoro (LTE) u natoro nokonexnun (5G). A dyHKUUN 0BLLEro HasHayeHus,
Takue, Kak HabnwgeHve n n3MepeHue cnekTpa B peanbHOM Maclitabe BpeMeHu, ayano AeMoaynsaums u
MOUCK MCTOYHUKOB MHTEpPEPEHLMIA C reorpadyeCcKor NPUBA3KOM NO3BOMAT MCMOMb30BaTb AaHHbIA Npubop
Anst 60MblIMHCTBA COBPEMEHHbIX 3a4ay.

HSP nopaepxuBaeT dyHKLMM yaaneHHoro ynpaeneHus nocpeactsoM VNC knueHTa (yaaneHHbIn pabouni
cTon) unu ypaneHHoro ynpaeneHusa nocpeactsom SCPI komana. 310 gaeT BO3MOXHOCTb pa3mMecTuTb
npubop B TPYAHOAOCTYMHbIX MECTax MM MecTax C MOBbILEHHbIMU pUCKaMu AN onepaTtopa (BbILLKW,
SNEKTPOLMTbl U T.M.) U NPOU3BOAUTH HACTPOMKY M CHATUE XapaKTEPUCTUK U3MepSieMbIX YCTPOWCTB B
6e3onacHoM pexwume. [Npu 3TOM Ans yoaneHHoro ynpasrieHUs MOXET MCMONb30BaThbCs, Kak MpoOBOAHOE
(LAN) Tak n 6ecnposogHoe (WiFi) nogkntoyeHve. AHanusatop cnekTtpa MOXeT ObiTb UCMOMb30BaH C
BHELLHUM AucnfeeM, NOAKITYEeHHbIM nocpeacTsomM nHtepgerca HDMI.




AHanusarop cnekrtpa

HSP cnocobeH BbIMNONHATL CTaHAAPTHbIA aHanu3
cnekTpa B nonoce ot 100 Ny go 43 I'Mu. MNMoHATHbIN
NHTEepdenc No3BonseT NoNb30BaTbCA NPUOOPOM Kak
OMbITHOMY  MoOfb30BaTentd, TakK W HOBUYKY
NpakTUYeCcKM Ha paBHbIX. Bonblloe KOonMyecTtBo
aBTOMAaTUYECKnX N3MepeHun no3sonser
CYLLLECTBEHHO COKpaTUTb BpeMs paboTbl Haf OAHUM
N3MEpPEHNEM.
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AHanunsa saHuMaeMowm norochbl

Mpnbop cnocobeH n3amepaTb 3aHUMaEeMyl Nosocy
4YacToT. @ WMEHHO MoJSIocy 4acToT, B KOTOPOW
copepxutca 99% obuien nepeaaBaeMont MOLLHOCTM C
Y4E€TOM CHUXEHUS YPOBHSA Ha TpebyemMoe Konnm4ecTso
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VlsmepeHMe MOLWHOCTHW B KaHane

AHanusatop CrnekTpa  CcrnocobeH  u3MepsiTb
MOLLHOCTb B KaHane, Kotopas npeacraBnset cobon
CYMMapHyl0 MOLLHOCTb CuUrHana B 3af4aHHOM
AunanasoHe yacTtoT. JaHHaa (yHKumMa no3sonset
N3MepATb MOLLHOCTb Kak B NPOM3BOJSIbHOM Mosioce
4yacToT, TaK W BblOpaTb KOHKPETHbIN CTaHaapT
curHana M3 cnucka BbliOOpa cUrHanoB, a Takxe
KOHKPETHbI HOMEP KaHara 1 ero HanpasfeHue.
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N3mepeHne yTeukn MOLHOCTU B COCeaHUN
KaHan

Mpn HeobXooMMOCTM aHanU3aTop CrekTpa MOXeT
n3MepsTb KOIMPULNEHT YTEUKN B COCEOHWNIA KaHan,
YTO BbIpaxXaeTCd KakK COOTHOLUEHWE MOLLHOCTH

OCHOBHOI0O KaHaJs1a 1 MOLLIHOCTU COCeHMNX KaHas0B.
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I/I3mepeHV|e no cneKTpaanoﬁ Macke

N3mepeHue ¢ UCnonb30BaHNEM CEeKTPanbHOM Macku
n3ny4denun. Llenb atoro namepenus — obecneynTtb
yCrnoBus, NP1 KOTOPbIX KaHan 06paboTkn Moaynsuumn
He OyaeT BbI3blBaTb YPE3MEPHOro paclUNpeHUus
cnekTpa, 4ToObl mM3bexaTb CO34aHuA MNoMex

nosnb3oBartensam, paboTalLLmnm Ha APYrMX YacToTax.
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CnekTporpamma «Bogonagy

C nomoulpto onuum cnekTporpammbl Ha HSP MoxHo
aHanu3uposaTtb BPEMEHHYIO HecTabunbHOCTb
curHana unu nckaTb NpepbIBUCTbIE CUrHarnbl NOMEX.
CnekTporpaMmma — 3T0 cnocob 3anvMcu TpeEXMEPHOro
(3D) cnektpa. B KayecTBe roOpuU30OHTaNbHOWM
KOOpAMHaTbl UCNONb3yeTCca 4acToTa, B KadecTse
BEpTMKanbHOW KOOpAMHATbl MCMOMb3YeTCHa BpPeMS.
Ona 0603HayeHus aMmnnuTyapl curHana
NCronb3yHTCs pa3Hble LBeTa.
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Spectrogram

Real time aHanusaTop

C nomoulplo M3MepeHus crnektpa B peanbHOM
macwTabe Bpemenun B nonoce Ao 110 My, MOXHO
HabnoaaTb HENpepbIBHbIA YaCTOTHbLIA CMeKTpa U
aHanM3upoBaTb €ro Kak C NMOMOLLbK BCTPOEHHbIX
WHCTPYMEHTOB, TaK M MOCPEACTBOM CTOPOHHEro

nporpammHoro obecne4vexms Ha lMK.
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On peaneneHne NCToYHUKa nomMex

AHanusaTtop cnektpa B pexume U3MepeHus
OnpepneneHne MecTononoXeHuANnpuMeHsaeTca ang
onpegeneHns WUCTOYHMKA MoOMex, Ans  3Toro
HeobX0AMMO UCMONb30BaTh HaNPaBfIEHHYI0 aHTEHHY
BMecte ¢ GPS U 91eKTPOHHbIM  KOMMacoM.
HanpaBneHHaa aHTeHHa wucnonb3yeTca  AnA
onpeaeneHns HanpasfieHMs Ha CaMblili CUNbHbIN
YACTOTHbLIN CUrHan MNOMEX, 3NEKTPOHHbLIN KoMnac
ucnonb3lyeTca AN aBTOMaATUYeCKOM  3anucu
MHdopMauuM O HanpaefiEHUM Ha U3MEPSEMbIN
curHan, a GPS ncnonb3ayetca ana asTomaTuydeckon
3anMcn  JONroTbl UM LWUMPOTbl  TEKYLLEW TOYKM
N3MepeHus.
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Pexum TPeXMepHOro cCneKkTparbHOro aHasan3a

B cnoxHon cnektpanbHou cpeae 6ecnpoBOAHbIX
CMrHanoB 4YacTo 6biBaeT TakK, YTO HECKOMbKO CUrHanoB
B OOHOM MK TOM Xe 4YacTOTHOM [Auana3oHe
HaknagelBatoTca Apyr Ha gpyra. [1pn 3TOM CUNbHbIN
CWrHan Kak npaBuno nepekpbiBaeT cnabbin curHan. C
nomouwibto pexuma DPS MoxXHO opHOBpeMeHHO
0TO6Pa3nTb HECKOSbKO HaNOXEeHHbIX CUTHanoB.

DPS — 3To pexXum TpexmMepHOro crnekTpasibHOro
aHanunsa. Ocb X — 3T0 YacToTHas obnacTb, ocb Y —
370 obnactb amnnnTya, a ocb Z — 3TO UBET, KOTOPbI
COOTBETCTBYET 4acCTOTe MOSABSIEHNA TEKyLUero
curHana. Yem 6onbLue LBET TArOTEET K KpaCHOMY, TeM
yacTtoTa nosBfeHnsa Bblille. Yem 6onblie UBeT

TArOTEET K CUHEMY, TEM YAcTOTa NOABNEHUSA HUXE.
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Ref Level Inter > DPS

CnekTtporpamma «Bogonaa» B pexume Real time

C nomowpto HSP MoxeT 6biTb MNOCTpoeHa
crnekTporpaMmma B peanbHOM MacliTabe BpemMeHn —
3TO BoAoOMagHas MHAWKaAUMA CrekTpa B peasibHOM
MaclwTtabe BpemeHu B nomnoce yactot 110 Mlu. C
NMOMOLLIbIO CMEKTPOrpaMmMbl MOXHO aHanuM3npoBaTb
BPEMEHHYI0 HEeCTabWurnbHOCTb CUrHana Wnn uckaTb
NpepbIBUCTbIE CUrHaMbl MOMEX.
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Onpep,eneHMe UCTOYHUKA NOMeX Ha KapTe

C nomoupto HanpasneHHon aHTeHHbl cepun DA30 B
npubope MoXeT ObiTb peanu3oBaHa YyHKUUS
onpeneneHnss MeCToNoSIOXEHNA NCTOYHMKA MOMEX.
HanpaeneHHaa aHTeHHa cepun DA30 nepepaet
MHOPMaUMIo, NOMIYYEHHYD € nomouwpbio GPS u
SNEKTPOHHOro Komnaca, Ha npubop 4epes
nHtepgpenc USB, nonyyaetr wHdopmaumio 06
YpOBHe curHana uvepe3 wuHTepdgenc N-Tuna u
nofnyyaet MHQOPMaLUMIO O  MECTOMOSIOXEHUN
NCTOYHMKA MOMEX, UCMONb3YA METOA TPUAHTYALMN
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AHanu3 curHanoB TDD LTE

C nomowpto aHanuzaTopa cnektpa HSP
peanu3yeTca BO3MOXHOCTb aHanu3a MOLHOCTU B
3aBMCMMOCTU OT pecypcHoro 6noka (RB) ans
NpoBEpPKM pacnpeaeneHnsa pecypcHblix 6nokos RB
ana curHanos TDD-LTE u npocmoTpa MOLLHOCTH
Kaxgoro BblaeneHHoro RB 4epe3 HaCTpouKu.
OtobpaxeHne ceTKM pecypcHbiXx 6nokoB: mno
ropM3oHTanbHOM OcKu oTobpaxaeTcs COCTosiHMe
aKkTuBaumm n mowHocTb RB B Kaxpgom nogkagpe
(BpemeHHasaA obrnacTtb), a No BEepTMKaNbHOW OCU
oTobpaxaeTcsa COCTOAHME aKTMBALMN U MOLLHOCTb
RB B 4acTtoTHom obnactn. Bo Bpemsi uamepeHus
MOryT ObITb 33aAaHbl Takue napamMeTpbl, Kak
Threshold (Mopor), Range (Owana3oH), Max value

Makc. 3Ha4yeHune) n 1.4.
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VlsmepeHMe 30HbI NOKPbLITUA

B npubope HSP peanu3oBaHa onuus mnamMepeHus
NOKpbITUA BHYTPU noMelleHunin. [logaepxmnBaeTca
BO3MOXHOCTb UMMopTa annos ¢ KapTamu 34aHui
nocpeacteoMm USB-Hakonutenss M uX  py4vHOW

pa3MeTKM Mo KapTe 30aHus.
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MN3mepeHne ypoBHSA curHana

B pexume un3MepeHus YpOBHA CWUrHana Ha
aHanusaTope CcrnekTpa oTobpaxaeTcs  LWkKana
undepbnaTtHoro TMna, ¢ NOMOLBI KOTOPON yA0OHO
HabnoaaTh TEKyLLEe NMKOBOE 3HaYeHNe curHana, a B
HUXHEM OKHE BbIBOAUTCH CMEKTP CUrHana.
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Signal Strength

FDD-LTE aHanus

B npubope HSP peanu3oBaHO wu3mepeHue
3aBMCMMOCTU MOLLIHOCTM OT pecypcHbix 6510koB (RB)
obecneymBaeT Nony4eHne crnegyrwmx napameTpoB
(meTpuk): konmyectBo RB, wucnonbsosaHue RB,
MOLLHOCTb B KaHane, naeHTugukaTop coTtbl U T. 4,
Haxas knasuwun [MENU], [FDD-LTE] n [Power vs
RB] nepengute K namepenuto mowiHoctn ot RB
(Power vs RB).

[aHHoe  u3MepeHMe  MO3BOMSET  BbIABUTH
pacnpegeneHne pecypcHbix 6nokos ans 1 kagpa.
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MN3mepeHnsa HanpsiXKeHHOCTU Nons
n OMC namepeHus

Pexum 3NEeKTPOMarHMTHON COBMECTUMOCTH
npegHasHavyeH Ons  BbINOJIHEHUSA  Pa3fIMYHbIX
N3MEpPEeHUn Ha COOTBETCTBME KOMMEPYECKUX W
BOeHHbIX  cTtaHgaptoB  CISPR 7] MIL ¢
MCrosib30BaHNEM COOTBETCTBYOLLNX SMC
dunbTpoB Mo ypoBHio -6 b, a Takkxe BceMm
HeobxoauMbIM HAabOPOM AETEKTOPOB, B TOM 4ucrne

KBa3UMUKOBbLIM [ETEKTOPOM.
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EMI Measurement




1. - Knasuwu ynpasneHus
2. - KnaBuwwa BKIOYEHNA NUTaHUA
3. - dvHamMmunk

RSHhscu Spectrum Analyzer HSP43

Puc. 3. Bug cnepegm

4. - Pazbemsbl nHtepdercos LAN, USB2.0, USB 3.0
5. - Pazbem AUX gnsa noaknioyYeHUs aHTEeHH U
NpoBHNKOB

6. - BY BxogHOM pa3bem

7. - SMA pasbem gna nogknioveHns GPS aHTeHHbI
8. - SMA pa3beMm ansi NOAKIIYEHUA BHELLHETO
WUCTOYHMKA CUrHana onopHoON 4acToTbl

9. - SMA pa3sbem Bbixoga M4

Puc. 4. Bug ceepxy

10. - Pazbem and BHewwHen kapTbl NnamATu(SD)
11. - Pa3beM NOAKITHYEHUSA HaAYyLUHUKOB

12. - Pazbem USB 2.0 (x2)

13. - Pazbem nHTepdenca HDMI

14. - Pa3beM noaknoveHnsa agantepa nutaHua
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Puc. 5. Bupa cnesa Puc. 6. Bug cnpasa




HaumeHoBaHue mogenun OnwucaHue

HSP9

MopTaTuBHbIN aHanuaaTop crnekTpa 9 kMY - 9 'Mu, npeaycunutens, BY pasbem N (po3eTka),
aHanua B peanbHom BpemeHn 100MI L, namepeHune MOLWHOCTU B KaHarne, 3aHuMaemasi nonoca
yacToT, HanpsxXeHHocTb OM nonsi, ACLR, SEM.

HSP18

MopTtaTuBHbIN aHanusatop cnekTtpa 9 kl'y - 18 I'Mu, npepycunutens, BY passem N
(po3eTka)aHanu3a B peanbHoM BpemeHn 100MI 1, u3mepeHune MOLLHOCTY B KaHane, 3aHnMaemas
nosnoca 4actoT, HanpsaxeHHocTb OM nons, ACLR, SEM.

HSP26

MopTtaTuBHbIN aHanu3aTtop crnekTpa 9 k'Y, - 26.5 I, npeagycunurtens, BY pazbem N
(po3eTka)aHanus B peanbHom BpemeHu 100MI L, n3MepeHne MOLHOCTM B KaHane, 3aHnMaemas
nosioca 4acToT, HanpsikeHHocTb M nons, ACLR, SEM.

HSP43

MopTtaTuBHbIN aHanusatop cnekTpa 9 kl'y - 43 I'Tu, npegycunuTens, BY pazbem 2,4mm
(Bunka), aHanus B peanbHoM Bpemenn 100MI 1, n13MmepeHune MOLLHOCTHM B KaHarne, 3aHumaemas
nosioca 4acToT, HanpsxxeHHocTb OM nons, ACLR, SEM.

KomnnekT nocrasku
6a30Bol Mogenu

AHanusaTop cnektpa HSPxx, TpaHCNOpTUPOBOYHbIV KEWC, afanTep NuTaHusa, 3apsagHoe
YCTPOWCTBO, aBTOMOBUIIbHOE 3apsAHOE YCTPOMUCTBO, KoakcuanbHblii nepexon, 2,4(po3eTka) -
3,5MM (po3eTka) (Tonbko drng modenu HSP43), BceHanpasneHHas aHTeHHa 500MIMy, - 31w,
BCeHanpaBneHHas aHteHHa 30MIMy - 6Ty, GPS aHTeHHa, komnnekt CBY nepexonos 1
kabenen (TN pasbemMa B 3aBUCUMOCTU OT MOAENN), rpyAHasa o6BaA3Ka Ans HoLeHust npubopa,
CD vnn USB HocuTenb C TEXHUYECKON AOKYMEHTaUMeN.

HanmeHoBaHue

OnucaHue

Interference hunting

AHanus nHTepdepeHunin, cnekTporpamma, pexmm DPS

IQ data capture

3anuce I/Q

5G NR measurement

N3meperuna 5G NR

TDD-LTE signal analysis

AHanuna curHanos TDD-LTE

FDD-LTE signal analysis

AHanna curHanos FDD-LTE

Coverage Mapping

N3mepeHne 30HbI MOKpbITUA

HanmeHoBaHue

OnucaHue

SBA Msarkasa cymka Ana nepeHocku aHanusaTopa cnektpa HSP

DA30-707 AHTeHHas pykoaTka ans Hal'lp?BJ'IeHHbIX aHTeHH DA30 (nopT noakntoveHus- USB,
npepycunuTenb, 3M1EKTPOHHbIN Komnac, GPS aHTeHHa)

DA30-20M HanpaeneHHasa aHTeHHa (Mogynb ana DA30-707) 9kly - 20MIy,

DA30-250M HanpaBneHHast aHTeHHa (Mogynb ans DA30-707) 20MIy, - 250MIMy

DA30-500M HanpaBneHHasa aHTeHHa (Moaynb ans DA30-707) 200MIy, - 500MIy,

DA30-800M HanpaBneHHas aHTeHHa (Moaynb ans DA30-707) 500MIy, - 8000MI 1

DA30-BOXA XKecTtkuin TpaHcnopTpoBoYHbIn kenc ans DA30-707 n aHTEHHbIX Moaynen

WDA Mogaynb 6ecnpoBogHoro noaxntoueHus (WikFi)




