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[MopTaTtuBHble aHanusatopsl FieldFox

MopTatuBHble aHanusaTopbl Keysight FieldFox paccunTaHbl Ha aKkcnnyaTauuio B caMblX TSXEMbIX YCNOBUSAX
6narogapsi NPOYHOM, HO MErkon KOHCTPYKLMM U MuTaHuio oT 6atapei. OHM npegHa3HayveHbl AN UsMepeHust
BY-xapakTepuCTmK Taknx YCTPOWCTB, Kak kabenu, aHTeHHbI, UNbTPbl, yCUNUTENU, a TakkKe AN1s1 aHanv3a curHanos
n cnektpa. [Nogobpas HyxHble onumn 1 MYHKLUKM, HA OCHOBE NopTaTMBHOrO aHanusaTtopa FieldFox moxHo co3patb
pasnuyHble Cneunanma3npoBaHHbIe PELLEHNs AN1A TECTUPOBaHUSA aHTEHHO-UAepHbIX ycTponcTs (APY), aHanmsa
CUrHanoB, BEKTOPHOro aHanuaa uenen (BALL), aHanusa cnekTpa B pexume peanbHOro BpeMeHu, a Takke Ans
aHanusa curHanos € LUMdPOBON Moayrnsumnern npyu TecTupoBaHuy no paamoadupy. AHanusatopsl FieldFox Bceraa
roToBbl K BbINOMHeHNo BY-namepennn, a bnarogaps rmbKocT HACTPOEK PEXXMMOB PaboTbl OHW CMOCOOHbI
YAOBNETBOPUTL NOTPEOHOCTM Kak HOBMYKOB, TaK M OMbITHLIX NOMb30BaTENen.

B aTom TexHu4eckom o630pe npuBeaeHa nogpobHasi MHoOpMaLns O CTaHAaPTHbIX PYHKLUUSX NOPTATUBHbIX
aHanusartopoB FieldFox, a Takke 06 onuusx, npegHasHa4YeHHbIX ANst PeLleHNst KOHKPETHbIX NpUKNagHbiX 3agay.

[oyemy nmenHo FieldFox?

e OT0 mMaeanbHbI Npubop AnsA TecTMpoBaHus ceTer 5G B NpoLecce UX pa3BepTbiBAHNSA 1 IKCnnyaTauum
6narogaps nonoce aHanusa 120 My B pexxunmMe pearnbHOro BpeMeHu 1 BO3MOXHOCTY BbIMOSTHEHUSI U3MEPEHUIA
npv TECTMPOBAHUN NO paanoadupy

e B03MOXHOCTb TOYHOIO U3MEPEHUSA 30H NOKPbITUA ceTen 5G, CNyTHMKOBOW CBA3W 1 PagUONOKaLMOHHBIX CTaHUMI
B AvanasoHe Ao 54 Ty v Bbilwe, a Takke NpoBepkn opMMPOBaHUSA AnarpamMmm HanpaBieHHOCTN aHTEHH, B TOM
yncne asnpoBaHHbIX aHTEHHbIX PELLETOK

e  YNPOLUEHHBIN MOHUTOPVHI CUrHANOB B MOMEBbLIX YCNOBUAX C LUIMPOKOMOMOCHBIM 3aXBaTOM U 3aMMChIO NMOSTHOCTbLIO
CKOPPEKTUPOBAHHbIX JAHHBIX 1Q

e Bbicokas adhdpeKkTMBHOCTb ANarHOCTUKN pagmnoroKaLMOHHbBIX CUCTEM U CPEACTB Paano3NeKTPOHHON 60pbObI
BGnarogaps BO3MOXHOCTAM aHanusa crnektpa, NofiHoro ABYXMOPTOBOrO BEKTOPHOIO aHanmaa Lenen, usMmepeHus
MOLLHOCTU, KOadhMLMeHTa LWymMa U NapamMeTpPoB MMMYNbCOB C TOYHOCTbIO, COMOCTaBUMON C TOYHOCTbLIO
BbICOKOMPOW3BOAMNTENbHbIX HACTOMbLHBLIX MPNGOPOB

e Bbicokas NpoOYHOCTb 1 HAAEXHOCTb MOPTATUBHLIX aHaNM3aToOPOB rapaHTUpyeT CTabunbHOCTb M3MEPEHUN
B CaMbIX CIIOXHbIX YCMOBUSAX 9KCMnyaTauum

YnobHble npubopbl Ans NOBCEAHEBHON paboThl

Bosbmute aHanuaaTop FieldFox ¢ cobon Tyaa, rae oH Heobxoanm
o Hebonbluas macca: Bcero 3,34 kr ana mogenen N991B/3xB n N995xB/6xB
e Bonbluve KHOMKM yaoBHO HaxvMaTb faxe B nepyaTkax

o AkkymynatopHasi 6atapes obecneudmBaeT 40 YeTbIpEX YACOB HEMPEePbIBHOW paboTbl U BO3MOXHOCTb
3aMeHbI B MONEBbLIX YCNOBUSAX

e Heckonb3slasa pe3vHoBas Haknagka Ha Koprnyce No3BOMsAeT HaAeXHO yaepxusaTb Npubop B pykax
1 He JaeT eMy COCKOMb3HYTb C KarnoTa aBTomMobuns

o BepTukanbHas («NopTpeTHasi») opreHTaLusl No3BOSISIET NErko yaepuneaTb NpuGop 1 0gHOBPEMEHHO
BbINOMHATL 13MepeHus
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Y1n06CTBO 1CNONb30BaHNS B MONEBbLIX YCMOBUSX
cnocobeTByeT BLICTPOMY MONYYEHNIO PE3YNbTATOB

ApKnin @aHTUONMKOBLIV ANCMNEN U KHOMKK C NOACBETKOM
obecneymBaroT yooObCTBO MPOCMOTpa Nnog NpsiMbIMU
COITHEYHBIMW fy4aMu U B TEMHOTE

WHTYNTUBHO-NOHATHBIN MHTEpdenc nonb3oBaTens no3sonseT
BbIMOMHATb U3MEPEHUS HECKONBKMMMN HAaXaTUSMU KHOMOK

OJHOKHOMOYHbIE N3MEPEHNS YMPOLLAIOT CIIOXHbIE
npoueaypbl HACTPOMKM U NMO3BOSSIKOT FrAPaAHTUPOBAHHO
nony4aTtb GbICTPbIE U TOYHbIE pe3ynbTaThbl

Mactep KaJ'IVI6POBKVI nomoraeT BbINOJTHUTb ee 6bICTpO
1 npaBuUiibHO

CTaH,CI,apTHaFI TPpexXneTHAA rapaHTuAa noaTeepXxnaet
Hae>XHOCTb NCNOoJIb30BaHUA an60pa naxe
B HE6J'IaFOI'IpVI9|THbIX ycnoBuax Opr)KaPOLLI,eVI cpeabl

BosmoxHO npegocTtasnenve rapaHtum Ha 5, 7 unn 10 net

MpeaHasHayeH 4ns paboTbl B CaMblX CIIOXKHBIX
YCMOBYMSAX SKCNyaTaLum

COOTBeTCTByeT XECTKUM Tpe6OBaHVI9|M BOEHHbIX CTaHOapTOB

[MonHOCTLIO repMeTUYHbIN KOpryc npubopa rapaHTupyeT
CTabUNbHOCTb N3MEPEHUI AaXe B CMOXHbIX YCIOBUSAX
npu Temnepatype ot —10°C go +55°C

CneupnanbHasi KOHCTPYKUUs 3almaeT npubop
OT NOBPEXAEHWI NPU NafeHusIX, yaapax u opyrux
BHELLHWNX BO3AENCTBUSIX

BopgoHenpoHuLuaembln kopnyc 1 knaesuaTypa npubopa
BblJEPXXMBAIOT BO3AENCTBNE TemnepaTypbl B LUMPOKOM
AvanasoHe, CONsHOro TyMaHa 1 BraHon atmocdepbl

CootBeTcTBUE TpeboBaHusaM ctaHgapTa MIL-PRF-28800F,
Knacc 2

CootBeTcTBUE TpeboBaHusam ctaHgaptTa MIL-STD-810G
(metop 511.5, mpoueaypa |) Ha NpUrogHOCTL K aKchnyaTauum
BO B3pbIBOOMACHOW cpefe (TUMOBbIE UCMbITaHWS)

CootBeTcTBYeT TpeboBaHuam ctaHaapTa IEC/EN 60529
o 3awuTe oT MbInKn 1 Bnaru (TUNoBble UCMbITaHKs)

bonbLume KHOMKK Ha NepeaHen naHenm ynpowatt

paboTy ¢ NpuBOpPOM fiaxe B nepyaTkax

Bnaropaps spkomy aHTBNMKOBOMY AMCTED
pe3ynbTaTbl U3MEPEHNIA XOPOLLIO YATAIOTCS Aaxe
Moz NPAIMbIMIA CONHEYHBIMU NTyYamu

MbineHenpoHMLaeMas KOHCTPYKLUS 6€3 BEHTUNSLMOHHBIX

OTBEPCTUI 1 BEHTUIIAITOPOB MOMOraeT NoBbICUTb HA[LEXXHOCTb

aHanusatopos FieldFox

Mocetnte www.keysight.com

Ctp. 3



Ananusatop curhanos BY- n CBY-guanasoHos «KombuHMpOBaHHbIE» aHanNW3aTophbl

OcHoBa: aHanu3aTop cnekTpa

OcHoBa: aHanu3aTop aHTeHHO-(PUAEPHbLIX YCTPOWUCTB

Monoca ananusa: fo 120 MI'y
BCTpOeHHbI M3MepuTENb MOLHOCTH
/amepeHve napameTpoB UMNYNLCOB
CkaHep kaHanoB
Mpuemumnk GPS
AHannsaTtop cnekTpa peanbHoro BpeMeHu
Mopaepxka nporpammHoro obecneyermns 89600 VSA
Mopaepxka nporpamMmmHoro obecneyenns Surveyor 4D
Ananusarop l/Q-curHanos
M3amepeHue koathduumeHTa Lwyma
TectupoBaHue no pagnoacupy obopynosanns LTE FDD/TDD n 5G
KapTorpachvpoBaHue BHYTPU 1 BHE NOMELLIEHMI
/1aMepeHns HanpsKeHHOCTM 3NIEKTPOMarHUTHOro nons (obwme n 5G)

[MonHOAMaNa3oHHbIN CEAsALMN reHepaTop
lMonHognanasoHHbIN NpeaycunuTenb
/amepuTens MoLHocTH ¢ WiHon USB

AHanusartop crnekTpa

BekTopHbIN aHanu3atop Lenen

V13mMepeHns xapaKkTepucTuk kabenem ¢ NOMOLLbHO
pedrekTomMeTpun BO BpemeHHoi obnacu (TDR)

[nanasoH yactot

LOuHamunyeckui
amnanasoH CUCTEMbI

YpoBeHb
3aLLyMIEeHHOCTH rpaduka

HanpasneHHOCTb

BbIxoaHas MOLLHOCTb

Buabl kanuBpoBku

o1 30/300 kI Ao 54 My,

117 nb

0,001 gb

39 0b

9 nbm

CalReady, SOLT, kanubpoBka
BOMHOBOAA, kannbpoBska

C HEN3BECTHOWN NepPeMbIYKOW,
kanmbposka AYX, Ecal

1. Y mogenen N995xB ot 300 kly

[nanasoH YactoT

[OuHamnyeckuin ananasoH,
cBO6OOHbIN OT NapasuTHbIX
COCTaBMAOLLMNX

[MorpelHoCTb n3mepeHust
aMnnnTyabl

dazoBbIN WyM

CpefHuii ypoBeHb
COBCTBEHHbIX LLIYMOB
(c npegycunuTenem)

eHepaTop
HEMOZYNMPOBaHHbIX
curHanos/crneasiunia
reHepartop

[Mapa3uTHble cocTaBnsoLme,
OTHECEeHHble KO BXoay

NHTepMoaynsiuMOHHbIe
NCKaXKeHNs
TpeTbero nopsaka

oT5klMy o541y

6onee 104 nb

Ha vacTtoTe 2,4 [Ty

0,2 nb

—117 pbH/ly

-163 obm

oT 30 k'y go 54 My,

—-80 nbm

+13 npbm
Ha vactoTte 2,4 Ty
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Bonee nogpobHble cBefeHNs 0 BbIGUPAEMbIX ONUMAX U UX PYHKLMAX B BbICOKOYPOBHEBBIX KOH(UIYypaLMsaX
npvBeAeHbl B criedyloLlwmnx pasgenax:
e AHanuaatop aHTeHHO-(hUaEepHbIX YCTPOCTB
e AHanua cnekTpa B pexume peansHoro BpemeHu (RTSA), aHanus curdana ¢ LndpoBoil Mogynsupei 1 usMepenus koapduumenTa Lwyma
e AHanusatop cnekTpa
e BekTOpHbIN aHanu3atop Lenen
o [lopgaepxka nameputeneit MoLHoCTy ¢ wiHon USB

o TporpamMMHble 1 CUCTEMHbIE DYHKLUN
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AHanusatopbl FieldFox ype3BblyainHo yao6HbI B MCMOSb30BaHUM

BepTtukanbHas
OpVeHTauusi NaHenu —a
N KPYMHbIE KHOMKM,
C KOTOpbIMU YA06HO
paboTtaTb gaxe

B nepyarkax

AHTUOBNMKOBbLIN

6,5-Ato1MoBbIN
BokoBol pemeHb,

XNOKOKpU-

6naropaps cTannmMyeckumn

KoTOopoMmy npubop aucnnen co

yaobHo fepxaTb CBEeTOAMOaHOM

1 NepeHocnTb \ noacBeTKom

292 mm
(11,5 pronma)

CneunanuanpoBaHHble

= P KnaeuaTtypa

KHOMKK CrpynnmpoBaHbl

/ C NoAcBeTKOMN
ONs yNpoLLeHnst
N3MEpPEHUIA B MONEBbIX

ycnoBusax

CneupnarnbHble KHOMKN
ans 6eicTporo goctyna
K OYHKUMUSIM MapKepPHbIX
N3MepeHun

P 188 mm
[ (7,4 nrorima) g
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...a X HaAeXHOCTb 1 MPOYHOCTb 3aCNyK1BAKT AOBEPUS TuniNi(poseTka)

Bxoa Ans noaknoyeHnst BHELHEro
MNCTOYHIKA OMOPHbIX CUrHaNoB
1 CUTHaJIOB BHELLUHEro 3anycka

MopT 1 MopT 2
Iins monenen 9913/14/15/16/17/18/33/34/35/37B
1 N9938B 6e3 onuumm 100
2,4 Mm (BuriKa)
[ns monenen N9950/51/52/60/61/62B, N9953/63B
(54 ITu) c pasbemamn 1,8 mm (BuUnka).
CneumanbHas HuLa Ans TouHoe onpeneneHne Ckoba Ans kpenneHus
3almThl BY-pasbemos MECTONMONOKEHNS C NMOMOLLbIO Hane4Horo pemMHs *TonbKo ANS MOAenu
BCTpoeHHoro GPS-npremHuka N9938B c onumein 100
BWUI CMNPABA
Mopt LAN ansi nepenayn MopTsl USB Ans noaKmioYeHus yCTponcTs
AaHHbBIX 1 NpOorpamMmMnupoBaHns CnoTt kapTbl namatn SD 0N XpaHeHs AaHHbIX U NPOorpaMMUpOBaHns

AKKyMynsTopHas ¢ nomoubto komaHs SCPI ONA XpaHeHUs AaHHbIX ¢ nomolLLbo komaHg SCPI

baTapes obecneumBaeT 4o

4,5 yacoB HenpepbIBHON

paboTbl C BO3MOXHOCTbLIO

3aMeHbl B NOMeBbIX

yCnoBusix

LLIMpoKononocHbIi Bbixog 4ns BHELIHUX ONOPHbIX CUrHanoB epmMeTn3npoBaHHbIE KPbILLIKA
BbixoA M4 1 CUrHanoB BHeLLHero 3anycka ANSA 3aWuThl OT BNarun
BWU CNEBA

BCTpOEHHbI UCTOYHMK NOCTOSIHHOMO TOKa
ONS NMUTaHNUS BHELLHMX TPOWHUKOB
cMelleHnst, NpoBHMKOB

aKTUBHbIX YCTPONCTB
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Bbibepute aHanusatop FieldFox, Hannyyiwmm obpasoM NoaxoasLLmin Ans peLleHns Balmx 3agady

KombuHupoBaHHbi CBY-aHanusaTop
AHanusatop cUrHanos

4Ty 6,5y 9y 14Ty 18Ty 2650y 32 My 41Ty 50 My 54 Ty
N9953B
N9963B
N9952B
N9962B
N9951B
N9961B
N9950B
N9960B
N9918B
N9938B
N9917B
N9937B
N9916B
N9936B
N9915B
N9935B
N9914B
N9934B
N9913B
N9933B




CospaiiTe onTMMarnbHy KOHGUIypaUuio Ans peLleHns Ballnx 3aaad

BbibepuTe onumun ans aHanusatopa FieldFox, koTopble Bam HyxHbl cerofHs. 1o mepe BO3HMKHOBEHMS HOBbIX 3a4ay Bbl
MoxeTe [06aBNATb AONOMHUTENBHbIE (DYHKLIMKU, KOTOPbIE MOXHO aKTUBMPOBATL AaXe B MONEBbIX YCNOBUAX C MOMOLLIO
NpPOorpamMmmHbIX NIMLLEH3MOHHbIX KNtoyen. B aTom pasgene B rpynny KOMOUMHMPOBAHHbIX aHanM3aToPOB BKIOYEHb! Takke

BY- n CBY-ananusatopel. bonee nogpobHas nHgopmaumsa o npogykrax FieldFox n npyHagnexHocTax K HUM
npveegeHa B PykoBoACTBE MO KOMMSIEKTOBAHWMIO MOPTATUBHBLIX aHanu3aTopos FieldFox

010
210
21
212
215

305
308
320

209
220
233
235
236
238
312
350
351
352
355
356
358
360
370
371
377
378
B04
B10

208

302
310
330

BekTopHbIit aHanu3aTop Lenew: U3MepeHns BO BpEMEHHOI 0bnacTu

BekTopHbIV aHanu3aTtop Lenen: n3amMepeHne napameTpoB nepeaaqn/oTpaxeHns
BeKTopHbIt aHanu3aTop Lenei: nofHoe AByXNOPTOBOE U3MEPEHIe S-napaMeTpoB
OpHonopToBoE W3MepeHue S-NapamMeTpoB CMELLaHHOTO pexi1Ma

V13meperme xapaktepucTuk kabeneil ¢ omoLLblo MeToAa pecnekToMeTpum
BO BpemeHHoi obnacTut (TDR)

AHanu3atop aHTeHHO-(hNAEPHBIX YCTPONCTB
BekTopHbIt BONbTMETP

13mepeHus napameTpoB oTpaxeHns (Bo3spaTHble notepu, KCBH, ckansipHbie
13MepeHus)

AHanus cnekTpa

Ananns nepefauu Ha 6onbluoe pacctoshue (ERTA)
Cnepswuii reHepaTop
AHanusatop cnekTtpa
[Mpeaycunutens
AHanu3aTop noMex 1 peXxuM NoCTPOEHUS CrIEKTPOrpaMm
AHanusaTop crekTpa ¢ BpeMeHHbIM CTpobupoBaHuem
CkaHep kaHanoB
AHanusatop cnekTpa peansHoro Bpemenm (RTSA)
Ananusarop I/Q-curanos (IQA)
KapTorpacupoBaHue BHyTpY 1 BHE MOMeELLEeHNI
AHanu3 aHanorooi MogynsLum
V13meperme koacpcuumenTa wyma (NF)
V13MepeHmns HanpsHKeHHOCTY 3MIEKTPOMArHUTHOTO NOMs
V13mepeHme xapaktepucTuk hasupoBaHHbIX aHTEHHbIX PELLETOK
TectupoBaHue no pagnoacupy obopyaosanus LTE FDD
TecTuposaHve no paamoacupy obopyaosanus LTE TDD
TectupoBaHue no pagnoadupy obopyposanus 5G TF
TectupoBaHue no pagnoacupy obopyaosaHus 5G NR
lMonoca aHanuaa 40 MIry*
[Monoca aHanusa 120 MIy#

W3mepeHue mowHoCcTH

/1amMepeHme 3aB1CMOCTM MOLYHOCTY OT YacTOTbI C MOMOLLbIO M3MEepUTENst MOLYHOCTY
¢ WwuHom USB

oanepxka nameputenemn MOLLHOCTH ¢ LWnHon USB
BCTpOeHHbIN n3mepuTenb MOLLHOCTM

/13amMepeHmre napamMeTpoB UMMYLCOB C MOMOLLbI0 M3MEPUTENS MMKOBOV MOLLHOCTY
¢ WuHon USB

Moatomy anst mogenei N991xB/5xB onuusa 320 He TpebyeTcs.
> Ytob6bl nonyunTb yHKUMIO CeasLLEero reHepatopa B aHanmaatope cnektpa, ans aHanusatopos N991xA n N995xA cneayet 3akasatb onumm 233 1 210. [ins aHanusatopos

N991xA n N995xA onuusa 220 He npeaycmoTpeHa. Onums 233 npefocTaenseT BO3MOXHOCTM aHanusartopa cnekrpa, a onuus 210

4 CraHpapTHOe 3HauveHue nonocbl aHanusa — 10 MMy,

Kom6uHMpOBaHHbIe
aHanu3aTopbl

N9913/14/15/16/17/18B
N9950/51/52/53B

TecTpoBaHue aHTEHHO-(hUAEPHBIX YCTPOMCTB, BEKTOPHbIN aHanu3 uenew

SNENENENEN

basoBas Mmogenb
v

=2

AN

NN N N N N N N N N N NN NN R

AN

AN

Onums 305 HepocTynHa ans moaenen N993x/6xB. ®yHkummn nameperus napametpos APY, obpaTHbix notepb 1 KCBH goctynHbl ¢ onumnen 320
Onuus 320 He ucnonbayetcst ¢ moaensmu N991x/5xB. Mogenv N991xB/5xB no3BonsatoT BbINOMHATL U3MEPEHUs NapameTpoB oTpaxeHust (06paTHbIx notepb 1 KCBH).

AHanu3aro|
cnekTpa

pbl

N9933/34/35/36/37/38B
N9960/61/62/63B

v
v

Ba3zoBas Mogenb

v

NN N N AN RN N N N N NN RN ENEN

AN

AN

cnegsaulero reHepartopa
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http://literature.cdn.keyisght.com/litweb/pdf/5992-3701EN.pdf

OYHKLMM CUCTEMBI

030 [MopaepxKka AMCTAHLIMOHHOTO yrpaBneHus v v

307 [Mpuemunk GPS v v

309 Perynupyembiit ICTOYHUK NOCTOSIHHOTO HAMPSKEHUS CMELLEeHNs v v
MporpammHoe oGecneyeHue Ha 6ase onepauuoHHoi cuctembl Windows

896018 MporpammHoe oBecneyeHne 89600 VSA v v

N6820ES [MporpammHoe obecneyerne Surveyor 4D v v
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AHanusatop aHTeHHO-(hMAEPHbIX YCTPOUCTB (ADY)

OT nNATMaecsTV 40 LWeCTMAEeCATV NPOLEHTOB Npobnem B cuctemax CBY-caAsn
06yCcroBneHbl HencnpaBHOCTAMU B Kabensix, aHTeHHax 1 pasbemax. YXyaLleHve
XapaKTepUCTUK (OUAEPHBIX NIMHWN NPUBOAUT K YMEHBLLEHWIO 30HbI MOKPLITUS,
CHWKEHWIO YyBCTBUTENBHOCTY MPUEMHOrO TpakTa 1 cbosim cBa3n. [ins obecneyeHnsi
BbICOKOro kadectBa CBY-CBsi3v 04eHb BaXKHO NoAaepKMBaTh BCE aHTEHHO-
duraepHble CUCTeMbI B UCIPaBHOM COCTOsIHUWU. AHanu3aTopsl FieldFox obnagatot
YHUKanbHbIMN BO3MOXHOCTSIMK, 06ecrneyrBatoLLMMm BCe HEOOXOAUMbIE U3MEPEHUSI
NS BbISIBNEHNST HEUCNPABHOCTEN M TEXHUYECKOrO 0OCNyKMBaHNSA 3TUX CUCTEM.

BHocumble noTepu n noTepn B kabene OpfHoBpeMeHHoe oToBpaxeHe oBpaTHbIX

noTepb U PpacCcToAaHNA 0O HEOAHOPOAHOCTU
BHocuMble nortepu nnn noTepu B kabene XapakTepusyrT NoTepn B COEANHEHUSAX, peup a AHopoNy

duraepax, aHTeHHbIX PasaenuTensix U CHUKeHe KO3 MULIMEHTa YyCUNEHNs
ycunutenen, yctaHaenmaembix Ha Bbilwkax (TMA). AHanusatopbl FieldFox
No3BONAIOT N3MEPSATL NOTEPU B kaberne (0QHOMOPTOBLIE M3MEPEHNS) U BHOCKMbIE
noTepu (AByXnopToBble U3MepeHusi). Kpome Toro, yHKUMSA aHanmu3a nepegayn
Ha 6ornbLuoe paccTosiHue (ERTA) moxeT BbITb NonesHa Ans UsMepeHnst Ha mecTe
aKcnnyaTaumm XxapakTepUCTUK NPOTSXKEHHbIX KaberbHbIX NIMHNA, BHOCALLMX
GorbLUne NoTepw.

BosspaTtHble notepu/KCBH

BosspatHble notepu (RL) nnm koadpULIMEHT CTOSIMEN BOMHbI MO HANPSKEHNIO
(KCBH) — aT0 eguHCTBEHHasA 1 caMasi BaXkHasi XapakTepucTuka, No3BOMstoLLas
OLIEHWTb PaboTOCNOCOBHOCTE aHTEHHO-PUAEPHON CUCTEMBI. DTOT NapameTp
xapakTtepuayeT a(ppeKTMBHOCTb Nepefayn MOLLHOCTY B IAHHOW CUCTEME.

V13mepeHne BHOCUMbIX MOTepb Ha hunbTpe

V13mepeHue pacctosHus fo HeogHopoaHocTk (DTF) n napameTpos
OTpaxeHns Bo BpeMeHHon obnactu (TDR)

MapameTtp DTF nomoraeTt onpegenvtbs MECTOMONOXEHNE N XapakTep
HEOJHOPOAHOCTEN B MUHUSX Nepeaadun. To MOryT ObITb, HAaNpUMeEp,
KOPOTKOE 3amblkaHue, 06pbIB Unu nonagaHue B kabenb BoAb!.

AHanuzatop FieldFox no3BonsieT 0qHOBPEMEHHO N3MEPSATL BO3BPATHbIE NOTEPU

1 paccTosiHMe A0 HEOAHOPOAHOCTU. OTO NMOMOraeT COOTHECTM obLLee yXyaLleHne

XapaKTepUCTUK CUCTEMbI C KOHKPETHBIMU HEVCTIPABHOCTSIMM aHTEHH 1 (O1aEpOB.

BcTpoeHHasi nporpaMma-peaakTop TUMNoB kaberner No3BonsieT USMEHSTb MOAHOE NPEACTABNEHME O HEMCTIPABHOCTSIX
XapaKTePUCTUKM CYLLECTBYHOLLMX TUMOB Ha MECTE NPOBEAEHNS U3MEPEHWI C nomoLLbto dyHkuum TDR

1 COXPaHATb MX Kak HOBbIE TWMbl Kabenen ¢ 3aaaBaemMbiMm NOSb30BaTeNeM MMEHAMM.

/3mepeHne paccTosiHUS A0 HEOOHOPOAHOCTI 1 NapaMeTPOB OTPaXKEHMS!
BO BPEMEHHO 06nacTy 3a ofiHy pa3BepTky

PYHKUMSA N3MEPEHNSI NapaMeTPOB OTPaXeHVs BO BpeMeHHoM obriactn aHanmnsaTopos FieldFox npymeHseTcs coBMECTHO

C PyHKUMSAMU U3MepeHns 0bpaTHbIX MOTEPb U PacCTOAHNA A0 HeogHopoaHocTw. N3mepenne TDR gaet nHdgopmaumio 06
N3MEHEHW BOMTHOBOIO COMPOTUBIEHMS MO BCEN ANUHe kabensi 1 No3BonseT onpeaenstb TN HeogHopoaHoCTel. MiavepeHve
RL BbisiBnsieT npobnembl paccornacoBanusi, a DTF ykasbiBaeT Ha HEMCMPaBHOCTM U NIOXuMe CoeanHeHusl. AHanmnsaTop
FieldFox siBnsieTcst eaMHCTBEHHBIM NPUBGOPOM, CNOCOBHBIM BbINONHATEL M3MepeHust DTF 1 TDR 3a ogHy passepTky.
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OyHkuns CalReady: aBTomaTnyeckas kanmbpoBka npu BKIKYEHUM
npubopa 1 HeMeaSIeHHas rOTOBHOCTb k paboTe

OyHkumna CalReady no3BonseT SKOHOMUTL BpeMS 1 cpa3y NpUCTYNUTbL k paboTe
¢ aHanuaartopowm FieldFox. Bnarogaps cdyHkuun CalReady aHanusatop yxe
OTKanubpoBaH M roTOB K BbINOMHEHWIO U3MepeHni napameTpoB S11 1 S22,
paccTosHMA 40 HEOOHOPOAHOCTU U NapaMeTPOB OTPaKEHUS BO BPEMEHHON
obnacTu, a Takke OAHOMOPTOBbLIX M3MEPEHMUI NOTepb B kabene 6e3
HeobXoANMOCTUN MOAKMOYEHNS Y OTKITHOYEHMS AONOMHUTENbHbIX
KanmbpOBOYHbIX YCTPOWCTB.

LLInpokononocHas kanubpoBka

AHanunsatopsl FieldFox no3BonstoT BbIMOMHATH LLUMPOKOMOSIOCHYHO KanubpoBky,

TO eCTb kanMbpoBKy Npubopa B MakCMMarbHO LUMPOKOM AMana3oHe 4acToT.

Mocne WmMpoKononocHon KanubpoBKNU Bbl MOXHO M3MEHSITb AuanasoH 4acToT

U KONMYECTBO TOYEK N3MepeHnii 6e3 Heo6XxoaMMOCTU MOBTOPHOM KanmbpoBKu
npubopa. Pe3ynbTaTtbl kKannbpoBKM MHTEPMNONMPYHOTCS, YTO NO3BONAET obecneynTb
HeobXoaNMY TOYHOCTb M3MEPEHWN.

I'Io,qnepmka NoJ1b30BaTENIbCKNX KaJ'IVI6pOBO‘-IHbIX KOMMIEKTOB

[na nonb3oBaTtenen, KOTopble NPeanoYnTaloT UCNONb30BaThk TPaAULMOHHbIE
MexaHu4Yeckme kannbpoBoYHbIE KOMMNEKTbI, aHanu3aTtopsbl FieldFox
obecneymBatoT NoAAEPKKY OOMNbLIMHCTBA TaKMX KOMMIEKTOB NPOM3BOACTBA
Keysight, Agilent u HP 1 nossonsitoT co3paBaTe cO6CTBEHHbIE
KanmbpoBOYHbIE KOMMNNEKTHI.

BbicTpas 1 TouHas kannbposka ¢ nomoLbo moayns ECal

AnanunzaTtopsbl FieldFox nogaepxumBatoT UCNonb30BaHNE MOAYIEN 3NEKTPOHHON

kanubposku ¢ wnHon USB (ECal)oT Keysight. Nopaepxka moaynen ECal

No3BONSAET COKPaTUTb BpeMsi KannbpoBkM 1 n3baBnaeT oT HeobXxoauMoCTH BbicTpasi 1 TouHas kanbposka
BbIMOSIHEHUS] MHOXECTBa NepeKIIloYeHMI B MPOLLECCe UCTbITaHWI, a Takke ¢ nomoLpto mogynsa ECal
obecneumBaeT 6onee BbICOKYHO CTabUNBHOCTL M3MepeHui. [1na nonb3oBatenemn

FieldFox aTo 03Ha4aeT NoBbIEHNE TOYHOCTU U3MEPEHUI U CHUXKEHME

BEPOSATHOCTM BO3HUKHOBEHUS OLIMOOK, BbI3BAHHbLIX YENIOBEYECKUM (haKTOPOM.
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AHanusaTop cnektpa

B obnactn CBY-cBA3W, pagnonokaunoHHbIX U CMYyTHUKOBbIX CUCTEM,

a Takke B chepe kommepyeckon CBY peTpaHcnaumm, cneunanmcTbl HeCyT
OTBETCTBEHHOCTb HE TONbKO 3@ MOHTaX U TeXHUYeckoe obcnyxunsaHue
060opyaoBaHNs, HO 1 3a Ka4eCTBO APMPHBIX CUrHanoB. B aToi cBA3n M
HeobXoAMMO OCYLLECTBMATb PerynsapHbI KOHTPOMb CNeKTpa C Lenbo
BbISIBIEHNS HEXemnaTesbHbIX CUrHaoB, a Takke BECTU MOHUTOPUHI CUrHasnoB.

AHanunsatopsl cnektpa FieldFox oTnnMyHo noaxogat Ans paboTbl B yCNoBUsIX
ONHAMUYHO M3MEHSIIOLLENCS crieKTpanbHOW 06cTaHOBKM. [py BbINONHEHUN
N3MEPEHUI MOTYT BO3HMKaTb Pa3nnyHble AOMNOMHUTENbHbIE TPYAHOCTH,
HanprvmMep, HeOOXOAMMOCTb OTCIEXMBAHUSA CUTHANOB HU3KOrO YPOBHSA Ha
POoHEe MOLLHBIX CUrHanoB (TpebyeTcs LUMPOKUIA AUHAMUYECKUIA AMana3oH)
U o6Hapy>XeHNs CUrHanoB B YCINOBUsIX BNN3KOro CoceacTBa C curHanamum
nomex (TpebyeTcs 04eHb HU3KMI YPOBEHb (Ha30BbIX LLUYMOB).

lMpeBocxoaHbIN AUHaAMUYECKMIA Amana3oH aHanu3atopos FieldFox
(MHTEpMOAYNALUMOHHbBIE UCKaXEHUS TpeTbero nopsaka +15 gbm), HU3kun
dasosbivi Wym (—117 abH/Ty npu otcTponke 10 kL) 1 manoe Bpems
CBUMNMPOBAHMWS YNpoLLatoT BbIMONIHEHME 3TUX CMOXHbIX 3a4ad. AHanu3aTopsbl
criektpa FieldFox Takke obecneunBaloT BECb KOMMMEKC U3MEPEHMIN MOLLHOCTH
1 NPEeAOCTaBNAT NOMHbIA HAGoPp OYHKUMUIA AN KOHTPOSA TPACC U COCTOSAHMS.

Bbicoyanias To4HOCTb n3MepeHna amninTydbl bes npenBapuTenbHOro
nporpesa npubopa

Bnarogaps cdyHkuun InstAlign B aHanusaTopax FieldFox BHyTpeHH:As
KOPPEKTMPOBKa amMnnmTyabl NPOUCXOAUT aBTOMATUYECKU MPU U3MEHEHWN

TeMnepartypbl Opr)KaPOLLI,eVI cpedbl 1 HE Tpe6yeT BMeLlaTesribCTBa NnoJib3oBaTtens.

39710 No3BoNuno JobUTLCA Ype3BbIYANHO Marnon NOrpeLIHOCTM U3MEPEHUS
aMnNnuUTyAbl NPV aHanuae cnekTpa v M3MepeHusx MolHocT — Bcero +0,2 aob.
Bonee Toro, Takasi TO4HOCTbL 0OecneynBaeTCcs cpasy nocne BKIHYeHWs
aHanusatopoB FieldFox — 6e3 npeaBapuTensHOro nporpesa.

V13mepeHue MOLWHOCTM B KaHarne

Mpun paspaboTke COBPEMEHHbIX YCTPONCTB 6ECNPOBOAHON CBSA3U BO3MOXHOCTb
TOYHOrO M3MEPEHNST MOLLHOCTU CUrHArOoB C LMPOBOWN MOAYNALMEN NO3BoNseT
o6ecneynTb BbICOKUIA YPOBEHb NMPOU3BOANTENBHOCTY CUCTEMBI 1 NOBLICUTH
KayecTBO CBA3W. B crnyyae LUMpOKONONOCHbIX cMrHanoB aHanu3atopsbl FieldFox
obecneymBaloT ObICTPbIE U TOYHBIE N3MEPEHUS MOLLIHOCTM, B TOM Yncne
N3MepeHNs MOLLHOCTY B KaHarne, 3aHMMaeMON Monockl 4YacToT, MOLLHOCTH

B COCeHEM KaHane u crnekTpanbHON Macku nanyyeHus (SEM).

Mpy BbINOMHEHUM BPYYHYIO 3TV U3MEPEHUS MOTYT ObITb CIIOXHBIMU U TPYA0EMKAMMU,
ofHako Habop yHKUMIA Ana usMepeHns MoLHOCTY aHanmaaTtopos FieldFox genaet

MX HACTPOWKY NPOCTOW, BbICTPOI 1 YO0OHOM.

MOHUTOpPWHT criekTpa B Anana3oHe 4acToT
[0 26,5 [Ty ¢ noMoLLbio aHann3aTopoB
FieldFox

VamepeHne MoLLHOCTM B kKaHane ansi
curHana 5G NR FR1

M3mepeHne 3aHMmMaeMon nonockl YacToT
ansa curHana LTE-A

Mocetnte www.keysight.com
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VI3mepeHue cnekTpanbHON Mackn uanyyenms (SEM)

MamepeHwne cnekTpansHon Mackn n3nyyenns (SEM) no3sonsieT xapakrepusoBaTb
nepefavy CUrHarnosB, Npu KOTOPOW MOLLHOCTb BHYTPUMOIOCHbBIX U BHEMOSOCHbIX
N3My4YeHnn N3MEPSIETCSA B 3a4aHHON MOJI0Ce YacToT 1 NpU OnpeaeneHHbIX
OTCTPOMKax MO YacTOTe OTHOCUTENBHO MaKCUMarnbHON MOLLHOCTU HECYLLEN.
Mamepenne SEM npepgctaBnsieT cobor CBUNMPOBaHME B CErMEHTE, OrpaHUYEHHOM
HWXKHEW 1 BEPXHEN YacToTaMM OTHOCUTENbHO OMOPHOW LIeHTparibHOM YacToTbl.
Kaxkabli cermeHT MOXET MMETb pa3Hble HacTPOWKKM norockl 063opa, Nonochl
paspeLueHus (RBW) n nonocel kaHana. MNogaepxueaeTcs 40 8 cerMeHToB
OTCTPOWKM 1 TECTUPOBAHMNE MO Macke (N0 KPpUTEPUID «TOAEH/HE TOAEH»)

C abConTHBIMM UMM OTHOCUTENbHBIMY NPeaerbHbIMU 3HaYEHUSIMIA.

AHanu3saTop cnekTpa ¢ BpeMeHHbIM CTPOGUpOBaHNEM

MamepeHne napameTtpoB BY-umnynbcoB Bcerga Obino CrioxHON 3agaven,
NMOCKONbKY Npu 3TOM 334eMCTBOBaHO MHOXECTBO HacTpoek npnbopa. bnarogaps
onuun 238 «bbicTpoe npeobpasoBaHne Pypbe ¢ BpEMEHHbIM CTPOBMPOBaHEM»
aHanusaTtop FieldFox moxeT dyHKUMOHMPOBaTL OAHOBPEMEHHO Kak aHanu3aTop
cnekTpa u ocuunnorpad. 3To No3BongeT GuICTPO OBHapPYXMBaTb MMMYMLCHI

BO BPEMEHHOW 1 YacTOTHOM obnacTsax. Bpemsi cTpobupoBaHus ot 6 MKC 40

1,8 ¢ Nno3BonseT 0OAHOBPEMEHHO UCCneaoBaTb OAMH U HECKOMbLKO MMMYIbCOB
UV ONUTENBHOCTL PpoHTa/cpesa nMnynbca, a Takke aHanMaMpoBaTb BNUSHUE
dopmbl MNyrbca Ha paclumpenne cnektpa. yHKUuy 3anycka no BuaeocurHarny,
BHELLHEro 3anycka 1 3anycka no kopotkum PY-naketam obecneunBatoT HagexHoe
obBHapyxeHne nmnynscoB. ABTOMaTUYECKMe HAaCTPONKN 3a4epXKKn 3anycka

1 MOMOChI aHan13a noBbILWAaT TOYHOCTb U3MEPEHNSA XapaKTEPUCTUK MMMYTbCOB.

[Neproauyeckun 3anyck no penmy, CMHXPOHN3UPOBAHHbIN
¢ curHanom GPS

Mepuognyeckuii 3anyck No ppermMy no3BonsieT BbIMOMHATb 3anycK

C PMKCUPOBAHHbLIM MHTEPBAsSIOM MexXxay ycnewHbIMU BbINONTHEHNUAMU N3MEPEHNN.

CoBpeMeHHbIe CUCTEMbI CBA3M, Takme kak 5G, Ncnonb3yoT AyNNEeKCHbIV PEXUM
C BpeMeHHbIM pasgernenvem (TDD) ana goctyna k cnektpy. MNepuognyeckuia
3anyck ¢ BpEMEHHbIM CTPOBUPOBaHNEM NOMOraeT pa3nuyaTtb CUrHarbl
BOCXOASALLEro Y HUCXOASILLEro KaHanoB, YTO 0CO6EeHHO Nones3Ho Ais
0o6HapyxeHus nomex B BocxoasilieM kaHane cetn TDD. Ecnu namepenve
3anyckaeTcs Mo rpaHuLe kagpa, Kotopasi MOXeT OblTb CUHXPOHM3NPOBaHa

no GPS, To AaHHble 3axBaTbIBAKOTCS TOMbLKO BHYTPY 0O603HAYEHHOW rpaHuLbl.

M3mepeHwne crnekTpanbHOW Macku
nany4yenHus ans curbana 5G NR FR1

AHanm3 xapaKkTepucTUK UMMYIbCHbIX
BY-curHanoB ¢ nomoLbo onuun
CTpobuMpoBaHWs BO BpEMEHHOIN obnacTu

CurHan kaHana ynpasnenus LTE FDD,
3axBaYeHHbIN C MepUOaNYECKM 3amnyCKoM
Kagpa, CUHXPOHM3NPOBaHHbIM Mo GPS
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AHanusatop cnektpa peansHoro Bpemern (RTSA)

lMoBcemecTHOE pacnpocTpaHeHne TexHoNnorui 6ecnpoBOAHON CBA3N KOMMEPYECKOrO
1 BOEHHOTO Ha3Ha4YeHWs NpMBESO K TOMY, YTO BECb YaCTOTHbIV CMEKTP 3arnosiHeH
YMbILUMEHHBIMU 1 CryqaliHbIMK NoMexamu. [lomexu 3HaumMTenbHO YXyOLwakoT Ka4ecTBO
paboTbl ceTen 1 NpUBOLAT Kk Nepebosiv cBs3n. Kpome Toro, ncnornb3oBaHne MeToaoB
LMcPOBOI MOAYNSALMM U NaKETHON Nepeaaydun 3aTpyaHsIeT HaaexXHoe ObHapyKeHve
MCTOYHUKOB Nomex. PyHKLMA aHanmaa cnekTpa B pexvme peansHoro Bpemenn (RTSA)
B npubopax FieldFox B coveTaHum ¢ BIN® ¢ nepekpbiTeM, HENPEPbIBHLIM 3aXBaTOM
[JaHHbIX 1 NOSIOCOM aHanmaa B pexxvme pearnbHoro spemern oo 120 MMy nossonseT
0BHapyXmMBaTb CUrHanbl ANUMTENbHOCTLIO OT 5,52 MKkc co 100-npoLeHTHOM
BEPOATHOCTLIO 3axBaTa (POI) n MakcumanbHOM TOYHOCTBIO U3MEPEHNS aMNUTYabI.
Ecnu xe npvopuTeToM siBnsieTcs obHapyXeHve curHana BHe 3aBUCYMOCTM OT
TOYHOCTV M3MEPEHNS aMniuTyAbl, TO B TakMX criydasx aHanusatopsl FieldFox

MOryT OBHapy»vBaTb CUrHasbl ANUTENBHOCTLIO OT 47 HC.

Pexuvm oTobpaxeHns cnekTpanbHOM NAOTHOCTU MNO3BOMSIET NOKa3blBaTh
TpeXMepHbIe AaHHble Ha ABYMEPHOM AUCnee C MOMOLLbHO LiBeTa, 0603HavaroLLero
OTHOCUTEMBLHYH YacTOTy MOSIBNEHUS OOHAPY>KEHHbBIX 3a Nepuop 3axeaTta CUrHasnos
onpeaeneHHon YacToThl ¥ amnnUTyapl, YTo obecneynBaeT 6onee HarnsggHoe
npeacTaBrieHne CneKTpanbHON 3aHATOCTM YaCTOTHOrO AnanasoHa. Tak, Hanpumep,
dyHKUMA RTSA B pexvmMe 0TOBpaXKeHNs CrekTparnbHOM NNOTHOCTM MO3BONAET
0OBHapyx1BaTb CUrHarbl HA3KOrO YPOBHSA B MPUCYTCTBUM MOLLHOrO curHana.

Bbl MOXeTe BbICTPO HaWTV faxe caMbl TPYAHOYNOBUMbIN CUrHam ¢ NOMOLLLIO
dyHKUMK 3anucun aHanusaTopos FieldFox, a 3aTem Bocnonb3oBaTbCst hyHKUMEN
BOCMNPOV3BEAEHNS [N aHanmn3a COXpaHEHHbIX JaHHbIX B aBTOHOMHOM PEXUME.
DyHkuma RTSA ans FieldFox no3BonsieT nepekniounTbCs B PEXUM pearnbHOro
BPEMEHW OJHUM HaXaTUeM KHOMKM.

lMporpammHoe obecneyenne Surveyor 4D N6820ES

AHanusaTop FieldFox MOXHO npeBpaTuTb B MOPTATUBHYIO CUCTEMY MOHUTOPUHIa
cnekTpa ¢ aBTOHOMHbIM NTaHMeM, AobasuB nporpammHoe obecneveHne N6820ES
Surveyor 4D, KoTopoe NO3BOSIET CO3AaBaTh [0 YETbIPEX JIENKO HAacTparBaeMbIX
3KpaHOB OTOOpaXKeHWs CreKTpa C BbICOKMM paspeLleHnem. PasnunyHbie

CErmMeHTbl CNeKTpa MOXXHO OJHOBPEMEHHO NPOCMaTpUBaTh Kak B TpaauLMOHHOM
npeacTaBneHun, Tak 1 B BUAE NOMHOLBETHOW CnekTporpammel. B nporpammy
Surveyor 4D BXogAT hyHKLMM aBTOMATUYECKOrO ONpeaeneHns S3HEPreTUYecKnx
XapaKTepPUCTUK CUrHamNoB, U3BIIEYEHNS NX NapamMeTPOB 1 perucTpaummn nHdopmauum
B 6a3e gaHHbIx. JononHutenbHasa dyHKUMs pacno3HaBaHus moaynsumm FieldFox
npenocTaBnsaeT MOLUHBIN KnaccuukaTop CUrHanos, BKYaoLWmn 25 Bnaos
aHarnoroBov 1 LMpoBON MOAYSLMM, KOTOPbIE Pacrno3HaKTCs MO CNEKTPY

B PEXUME pearibHOro BPEMEHM WM MO paHee 3anucaHHbIM AaHHbIM [Q.

DyHKUMA nogaYumn npeaynpexaaroLmx curHanos nporpammel Surveyor 4D Ha ocHoBe
KpUTEPMEB, NMOMNYYEHHbIX U3 U3BMEYEHHbIX NapaMeTpUYecknx 4aHHbIX curHana,
MOXeT MHULMMPOBATb PasnnyHbIe AENCTBUS: 3annCb, OTNPaBka yBEAOMIIEHUS Mo
3MEKTPOHHOM MoyTe U T. 4. bnarogaps BO3MOXHOCTM HACTPOVIKM B @aBTOMaTUYECKOM
UV PyYHOM pexnmax paboTbl nporpamma Surveyor 4D no3BonsieT 3HauMTensHO
pacLmpuTb BO3MOXHOCTU aHanu3atopoB FieldFox no moHuTopuHry cnekTpa.

OGHapy»XeHWe HeCKOMbKIUX UMMYTbCOB

C MCMOMb30BaHWeM 3KpaHa CrekTpansbHO
MMOTHOCTU C HacTpavBaeMbIM BPEMEHEM
nocrnecBeveHus

BbisiBNeHve pa3nuyHbIX TUMOB
curHanos (Bluetooth n WiFi)
B O[JHOM 4aCTOTHOM AnanasoHe

[MopTaTuBHasi cuctemMa MOHUTOPUHIa
obecneynBaeT OxBaT AMana3oHoB OT
CBEPXASIMHHBIX 40 MUMNIMMETPOBbIX
BOJH cuctem 5G
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AHanuzaTtop nomex

Ha kauyecTtBo obcnyxmnBaHus (QoS) ceTv CBA3N HENOCPEACTBEHHOE BIMSHME
OKa3bIBaOT NOMeXU, KOTOopble ObIBaT BHELLUHMMU 1 BHYTPEHHUMU U MOTYT
NpUCYTCTBOBATL B BOCXOASALUMX M HUCXOASALLMX KaHanax. AHanusaTop nomex
FieldFox nmeeT LWNpOKMIN AMHAMUYECKMIA AMana3oH U 1 cnocobeH BbICTPo
pacno3HaBaTb curHanbl nomex. BoamoXHOCTb NpeAcTaBneHust cnektpa

B BMAE CNeKTporpaMmbl UNv MOTOYHOW AnarpamMbl NMo3BONSET OOHapyXMBaTh
HecTauMOHapHbIE CUrHarbl UV OTCMEXWBATbL CUrHamMbI B TEYEHNE OnpeaeneHHoro
nepnoaa BpeMeHn. Tpacchl CUrHaNoB MOXHO 3anmcaTb BO BHYTPEHHIO NamsaTb
WKW Ha BHELLHWI HakonuTernb Ans 06paboTkn B aBTOHOMHOM pPeXuMe.

CkaHep kaHanos

CkaHep kaHanoB No3BOMAeT U3MePSITb MOLLHOCTb OQHOBPEMEHHO B HECKOMNBbKNX
KaHanax, KOHTPONMPOoBaTb 30HY MOKPLITVA BECNPOBOAHON CETW, onpeaensTb
noTepun B TpakTe nepeaayn curHana u Bo3MoXHble nomexu. Kpome Toro, oH
MOXeT N3MePSTb MOLLHOCTb HECYLLEeV 1 UHTEPMOAYNSALUMOHHbIE COCTaBNSOLLME.
MoxHO HacTpamBaTb COCTOAHUS MPMBOpPa C UCMOMNb30BaHMEM NOMb30BaTENLCKOro
Habopa YacToT, KaXabIN U3 KOTOPbIX UMEET YHMKanbHbIN 06 beANHEHHbIN
YacCTOTHbIV Anana3oH. OnepaTop MOXeT MCNOMb30BaTh (PYHKLMIO perncTpaumm
AaHHbIX AN KX 3an1cKn 1 BocnpouasegeHus. yHKUMS perncTpaumm aHHbIX

o MHTepBanam BpeMeHN C reonpuBsa3kon obecneymBaeT aKCnopT annos

B Google Earth ¢ uenbto aHann3a NoKpbITUSA CETU.

i3amepeHue koadpduumeHTa wyma (NF)

Co6CTBEHHDIN LUYM MOXET OrpaHU41Tb MPOMYCKHYO CMOCOBHOCTbL CUCTEMBI

CBSI31 1 MOBMNUSITL Ha BLopKeT kaHana, yBeENUUUTL 3aTpaThl HA NPOEKTUPOBaHUE
nepefatyvka Unm 3actaBuTb YBENUYUTb aHTEHHY NpuemHuka. OgHUM 13
KIMHOYEBBIX NapaMeTPOB, XapaKTepU3yoLLIMX Ka4eCTBO NPUEMHUKA, SIBINSIETCS
YYBCTBUTENBHOCTb, TO ECTb CMIOCOBHOCTh MPUEMHVKA HAAEXHO BblAENSATb criabble
curHarnbl, 6nmskne K ypoBHIO COBCTBEHHOTO LyMa. [pon3BoanTENIbHOCTE CUCTEMBI
CBSI31 TaKkKe 3aBMCUT OT OTHOLLEHMSA curHan/wwym. [ns aHanvaa xapakTrepucTuk
curHara ucrnorb3yeTcsl COBOKYMHOCTb Pe3yNbTaToB M3MEPEHNS S-NapamMeTpoB,
MOMyYeHHbIX C NMOMOLLIbIO BEKTOPHOrO aHanmaatopa Lienein, 1 MOLLHOCTM B KaHarne
1 MOLLHOCTU B COCEHEM KaHarie, MoMy4eHHbIX C MOMOLLbI0 aHanmaarTopa crnekTpa.
OpHako Ans nonyyYeHys nonHoM KapTUHbLI MPOU3BOAUTENBHOCTU CUCTEMBI
TpebyeTca AONONHUTENbHAsA OLEHKa COBCTBEHHOrO LWyma. [ns pelueHns aTon
3apa4m HeobXoaMMO NPOBECTU M3MepeHne KoadhdMLMEHTa LyMa, KOTopble
NO3BOSAKOT KOMUYECTBEHHO OLIEHUTL YXYALLIEHNE OTHOLLUEHUSI CUrHamn/LwymM,
06yCcrnoBneHHoe BNMSIHUEM KOMIMOHEHTOB KaHarna cBsiav. [nsi namepeHusi
KoadhdhmumeHTa Wwyma B aHanusatope FieldFox ncnoneayetcs xopoluo cebs
3apekomMeHoBaBLUMI MeTof Y-dhakTopa, 06ecnevnBatoLLyin BbICOKYH TOYHOCTb
onpeneneHunst KoaddurumeHTa LyMa YCTPOMUCTBA M MO3BOMSIOLLNIA B pEXUME
pearnbHOro BpEMEHM OLEHNBATb JOCTOBEPHOCTb M3MEPEHWIA C MOMOLLIBHO
BCTPOEHHOIO KarbKynsTopa NnorpeLuHoCcTy.

Bo3MOXHOCTbL NpeAcTaBneHns cnekTpa B Buae
NOTOYHOW Anarpammbl YCKOPAET NOUCK nomex

O,ElHOBpeMeHHoe ckaHupoBaHue go 20 kaHanos
C NOMOLLbIO ONnuMn CKkaHepa KaHanos

ToyHoe onpepenexne KoaddrLneHTa
Lyma yCTPOMCTB
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AHanorosas femogynsuus curHanos ¢ amnnutygHon (AM)
n vactoTHon (UM) mopynsumen

DyHKUMA aHanoroBow gemoaynsaummn aHanusatopos FieldFox ncnonedyetcs ansa
onpepeneHus xapakrepuctnk AM/MM pagvonepeaatymkoB UM HACTPOMKM Ha
CUrHanm v NpoCryLUMBaHUSA ayaAMOCUIHaNoOB C NMOMOLLBIH0 BCTPOEHHbIX AUHAMYMKOB
1N HayLwHunkoB. Kpome Toro, ata yHKLMSA NO3BOMSIET BbIMNOMHATL U3MEPEHUS
napaMeTpoB pPagMo4acTOTHOrO CnekTpa, 4eMOodynMPOBaHHbIX CUrHAMOoB UK
CUrHarnoB ¢ aMnnUTygHON/YacTOTHOW MoaynauMen, HanpuMep, MOLLHOCTU HECYLLEW,
rny6uHbI MOOYNAUMW 1 OTHOLEHMS curHan/(wym + nckaxermns) (SINAD).

Bbixog curHana npomexyTouHoit yactotbl (M4)

B aHanusatopax FieldFox B pexvime aHanusaTopa crnekTpa npeaycMOTPeH BbIX04,
curHana MY ¢ wupuHon nonockl 10 MMy, (Y3KONOMOCHLIN TPaKT) UK, KaK Onums,

120 MI'y (LUMPOKOMOMOCHBIN TPaKT), YTO NO3BOMNSAET UCMONb30BaTh NPMOOP B KAYECTBE
MOHWKatoLLEero npeobpasoBarens YacToThbl Ans OLMEPOBKU CUrHana ¢ NOMOLLIbIO
BHELLHEro n3mepuTensHoro obopyaoBaHusi, Hanpumep, ocumniorpadoB peansHOro
BpemMeHu, nnun nporpammbl 89600 VSA ¢ uenbto yriybneHHoro aHanmaa curHana.

MsmepeHMe HanpaXXeHHOCTN nond

MNpwn onpepeneHnn xapakTepUCTUK 3NEKTPUHECKOro N MarHUTHOIO Nosen cnegyet
yUnTbIBaTb KOSPPULIMEHT YCUNEHNSA aHTEHHbI U MoTepy B kabensx. [ina aToro
HY)XHO 3arpy3uTb 3HaYeHNs KOI(PPULIMEHTOB YCUINEHUSI aHTEHHbI 1 NoTepb B kaberne,
MCMONb3ys OpraHbl ynpasneHus Ha nepegHen naHenu FieldFox nnm ¢ nomoLusio
GecnnaTtHoro nporpammHoro obecneveHus Data Link.

Hes3aBnCUMbI UCTOYHWK CUTHAMOB

AnanusaTtop FieldFox nmeeT BCTpOEHHbIN HE3aBUCUMBIN UCTOYHMK CUrHAMNoB

C AmanasoHoMm 4acToT A0 54 ML 1 BbIXOAHOW MOLWHOCTLIO 6ornee 8 obM. McTouHmk
CUrHanoB MOXHO HaCTPOUTL Ha Mobyto YacToTy, BHE 3aBUCMMOCTM OT YacTOThl
aHanuaartopa cnekTpa. /ICTOYHMK CUrHanoB MOXET UCMONb30BaTbCsA Afsi CO34aHNs
TECTOBbIX CUTHANOB AN M3MEPEHMUS 30HbI MOKPbITUSA, FOCTUPOBKM @HTEHHbI, OLLEHKN
pa3sBsi3KM aHTEHHbI, 3MEKTUBHOCTN IKPAHMPOBAHWS, a TakKe AN NPOBEPKU
YCTPOWCTB C OTCTPONKOM YacTOThI.

Ananus nepegayu Ha 6onbLuoe pacctosHue (ERTA)

M3amepeHune napaMeTpoB ycTaHOBMNEHHBIX No MecTy CBY-kabenen 6onbLuoi
ONWHBI, HaNpuMep, Ha Kopabrisix, ABNSETCHA CNOXHON 3ajaden n TpebyeTt Hanmuns
nNpubOopPOB C LLMPOKMM AUHAMUYECKUM ANana3oHOM U BbICOKOW CKOPOCTbLIO N3MEPEHWIA.
TpagnUMOHHO Takne N3MepPEHWS BbINOIHAMUCH C UCTONb30BaHNEM HACTOSbHbIX
CKansipHbIX aHaNM3aTopoB, KOTOPbIE CIAMLLKOM FPOMO3aKN A1 paboThl B NMOMEBbLIX
ycnosusix. yHkumsa ERTA B aHanusatopax FieldFox no3BonsieT BbINONHATb
M3MepeHns B AMHaMuyeckoM aunanasoHe 0o 108 b (Ha yactote 6 I'Tu) nnun 77 ob
(Ha vacToTe 26,5 [TL) ¢ NOMOLLbIO NOPTATUBHOO aHanm3atopa 6e3 kanubpoBKu

1 nporpesa. [Ans namepennii ERTA HyxHbl ABa npubopa FieldFox — no ogHomy
Ha KaxgoM KoHLe kabensi. OguH 13 HYUX paboTaeT Kak UCTOYHMK, a BTOPO —

Kak npueMHuK. bnarogapsi nateHToBaHHON TexHonornn Keysight InstAlign

Takasi KOHMrypaLums no3BonseT BbINOMHATL M3MEPEHNS NOTEPb B kabensix

¢ norpeLuHocTbto £0,7 ab.

OnpefeneHre XapakTepUCTUK CUrHArNoB
¢ AM/MM-moaynsaumen ncnons3oBaHnem
aHarnoroBov Aemogynsaumm

Mcronb3oBaHne BCTPOEHHOTO UCTOYHMKA
CBY-cvrHanoB ansi TeCTUpOBaHust
TpaHCNoHAEPOB

VamepeHune napameTpoB kabenei 6osbLuIoi
[OMUHBI C BBICOKVIM YPOBHEM MOTEPL C MOMOLLbHO
dyHKkumm ERTA
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[MpoBepKa kayecTBa CUrHarmoB ¢ LMGpoBon Mogynaumen

B coBpeMeHHbIX crucTemax 6ecnpoBOAHON CBS3U ANS NOBbILLEHWS
NPOMYCKHOW CMOCOBHOCTM U MOMEXOYCTOMYMBOCTM UCTONb3YHOTCS CUrHasbI
C undpoBon moaynauuen. [nsi NoBbILEHWsT MPOMYCKHOM CMOCOBHOCTH
cucTeMbl U APEKTUBHOCTM UCMONb30BaHNS CMeKTpa UCNoMb3yTCA
pasnuyHble cxeMbl Mogynsiumn. OCHOBHOW 3afadert npy oLeHke obLuen
NpOn3BOANTENBHOCTU CUCTEMBI ABIISAETCA COOTHECEHME KavecTBa
dYHKLUMOHNPOBaHNS BY-KOMNOHEHTOB C Ka4eCTBOM 3hMPHOro curHana.

O6bI4HO npu nccriegosaHn TpakTa nepegadn CUCTtemMbl U3MepPAT MOLLHOCTb

nepegartyvika, YacTOTHYIO XapaKTEPUCTIKY, PaBoUyHo MOMoCy YacToT U TOUKY OleHKa KavecTea curHana B cem

komnpeccun yeunenus Ha 1 ob. OgHako Ans curHanos ¢ Lndposon Mogynsaumen 06LIECTBEHHOI 6E30MacHOCTH:
3TUX U3MEPEHUI HEQOCTATOYHO. TO CBA3AHO C TEM, YTO TaKME U3MEpPEHUS demoaynaumsa curHana P25 CAFM
BbIMOSTHSIIOTCS C UCMOMNb30BaHNEM HEMOZYIIMPOBAHHOTO MUCTbITATENBHOIO CUrHana, ¢ nomolLbo aHanusaTopa FieldFox

KOTOPbIN MEeT OTHOLLEHME MMKOBOrO 3HaveHus k cpegHemy 0 ab. [ns curHanos
C UMdppOBOIA MOAYSILME 3TO OTHOLLIEHWE MHOTO Bbillie (MOXET ferko AOCTUTHYTh
3-10 gB). 3T0 03HaAYaET, YTO NUKOBAst MOLLHOCTb CUrHasa MOXeT ObiTb HAMHOTO
BbILLIE, YEM Y UCTIbITATESbHbIX CUrHAMOB, UCMONb3YeMbIX AJ11 OLIEHKW yKasaHHbIX
BblILLIE NapaMeTPOB.

Bbicokoe 3Ha4yeHne NMKOBOW MOLLHOCTW MOXET NepeBecTU ycunutenb B HEIMMHENHbIN PEXUM 1 Bbl3BaTb yxXyaweHue
KavyecTtBa Mmoayndunn curHana. Kak n Bblcokoe 3HaveHune MoAyna BeKTopa oLMOKK (EVM), Takoe yxyalleHne curHana
CMOCOBHO 3HAYNUTENBHO 3aTpPyaHUTb gemMoayndaunio nepegaBaemMbiX CUrHaNnoB MOBUINbHbLIMK yCTpOVICTBaMVI. [ns npoBepku
Ka4yecTBa curHanoB Tp66y6TCF| JononHuTenbHas MHgopmaums. AHanms Moayndaunn n BOCCTaHoOBIIEHNE LMdpoBOro
CUrHana nomorarT ny4yile NnoHATb NPUYNHblI BOSBHUKHOBEHNA OTKa30B B CUCTEME.

Mporpamma BekTOpHOro aHanuaa curHanos Keysight 89600 VSA nossonseT aHanu3npoBaTb CUrHarnbl ¢ LdpoBom
MoZynsume OOQHOBPEMEHHO BO BPEMEHHOW, YaCTOTHOW 1 MOAYNSILMOHHOM 06nacTsx, NpeocTaBsis NonesHyo
MHMOPMAaLMIO O Ka4eCTBE MOAYMALMN B PasfNYHbIX PEXMMax oTobpakeHUs pe3ynbTaToB M3MEPEHWI, BKITHOYas CNeKTp,
co3Besaue 1Q, mogynb BekTopa owmbok (EVM), norpeluHocTb YacToThl U MHoroe agpyroe. Nporpamma VSA 89600
obecneyrBaeT BO3MOXKXHOCTb CO34aHNSA BbICOKOMPOU3BOANTENBHOIO NPOrpamMmmMHO-annapaTHOro Komnnekca s paspaboTku
1 ONarHOCTUKN YCTPOMCTB, B KOTOPbIX MCMOMb3YTCA CUrHamMbl pa3nuyHbix oopmatos, B ToM yncne APCO-25 n TETRA ans
pagnocucTtem obLiectBeHHon 6e3onacHocTtu, IEEE 802.11p ans aBToMobUnbHbIX cucteM 6ecnpoBOAHON CBA3W, CUrHanbI
MaroMOLLHbIX TEPPUTOPUANIBHO pacnpeaeneHHbix ceten n MHtepHeta Belen (IoT), a Takke curHanbsl COTOBOWN CBA3M,
Bkntoyasa 5G NR, LTE-A, WCDMA, GSM u gpyrue.

Ons pa6otel ¢ nporpammort 89600 VSA (mogenb 89601B) aHanusatop FieldFox moxeT nogkntoyatses no cetu Ethernet
K nnaHweTy unu komnetotepy ¢ OC Windows, Ha koTopble ycTaHoBneHo a7o [M10O. Mpu aTom Ha aHanu3atop FieldFox
JormkHa ObITb YCTaHOBMEHa OnumMs aHanusa cnekrpa.

AHanusatop I/Q-curHanos

Pexxum aHanusaTopa I/Q-curHanoB nomoraet KOHTPONMPOBATL LIESNTIOCTHOCTb CUrHANbHOMO TPakTa, a Takke BbISIBMATh

M YCTPaHSITb NPUYMHBI YXYALIEHUs] Ka4ecTBa curHana. ViamMepeHusi B YaCTOTHOWM Y BpeMEHHOW 06nacTax npeaocTaBnsatoT
pesynbTaThl Aemoaynaumm I/Q-curHanoB ang aHanmsa ¢ NOMOLLb0 HAacTpanBaeMbIX OKOH Arsi OTOOpaXKeHUs AaHHbIX

B pa3nu4Hbix obnactax. CobpaHHblie I/Q gaHHble aHanuaupytoTes ¢ noMoLsto nporpammel 89600 VSA, MO MATLAB, Habopa
MHCTpyMeHTOoB Python unu gpyrux npyknagHbix NporpamMm Aris AeMoaynsuum CUrHanoB OT CTOPOHHUX pa3paboTYMKOB.
3axBayeHHble U3 paguoYacToTHOro crnekTpa |/Q AaHHbIe MoryT ObITb CreHepMpOBaHbl 3aHOBO M BOCMPOU3BEAEHbLI C MOMOLLIbIO
BEKTOPHOro reHepaTtopa curHanoB. MoBbILLIEHHYH NPON3BOANUTENBLHOCTb U LUMPOKME BO3MOXHOCTU 06ecneymBatoT Takme
yHKLMK, Kak noacTporika amnnutyael 1 MY nepes c60pom AaHHbIX UM OOHOKPATHBIN UM HEMPEPbIBHBIA 3axBaT.

Mocetnte www.keysight.com Crtp. 18



TecTtuposaHue no pagnoacupy curdanos LTE FDD n TDD

B cBs13M ¢ noBceMecTHbIM pa3BepTbiBaHneM cucteM 4G 1 5G 6ecnpoBogHble
ceTn cTaHoBATCHA 6onee n bonee crnoXHbIMU. [OCKONbKY COBPEMEHHbIE
6ecnpoBoHbIE CETN COCTOSIT U3 MaKpPOCOT, MUKPOCOT U MUKOCOT, @ UX
pa3BepTbiBaHVE NPOVCXOAMUT MO Pa3HbIM YPOBHSAM, TO IMaBHbIA BONPOC
3aKM4aeTcst B TOM, KaKOBO AENCTBUTENbHOE NokpbiTne cetn. ObLyee
NnoKpbITME 06ecnevmBaoT MakpocoThl, B TO BpeMS Kak MUKPOCOTbI

N MUKOCOThI MOMOrakT MNOBLICUTbL MNPOMYCKHYK CMNOCOBHOCTL CeTu Ans
KOHEYHbIX MoNib3oBaTene.

[nsa obecneveHns nnaBHOM nepegayn obCnyxmBaHua Mexagy pasnuyHbiMy
COTaMu 1 YacToTaMu, BaXHO YOeanTbCs, YTO Kaxaas cotTa MMEET JOCTaTO4HO
CcocegHuX coT ans paboTbl B pa3nmnyHbIX cLeHapusax MoBubHON CBA3N,

TaKMX Kak rapaHTVpoBaHHasi 30Ha MOKPbITUSI AN OKa3aHWs yCryr no
nepegaye ronoca, TEKCTOBbIX COODOLLIEHNIA N AaHHbIX.

B mo6om mecte MoBunbHbIV TenedoH OAHOBPEMEHHO BUAUT COTbl BCEX

TUMOB M JOMMKEH ONpefennuTb Te, KoTopble NpeaHa3HavYeHbl UMEHHO AN

Hero. BbINonHaa TecTMpoBaHve Mo paanmoaupy ¢ NOMOLLLIO aHanusaTopa
FieldFox, nmxkeHepbl MOryT cKaHMpOBaThb UCCriegyemyto 30HY Ans onpeaeneHus
Koru4yecTsa AOCTYMHBLIX COT TOro UM MHOTO TUMa U TEX COT, KOTOPble SBMS0TCH
«XOPOLUUMK coceasamMm».

TecTupoBaHue No pagnoadmpy 4eEMOAYNMPOBaHHbIX curHanos LTE FDD

n LTE TDD nossonset nony4vTb NpeacTaBreHne o JOCTYMNHbIX coTax

C ykasaHvem dmsmdeckoro naeHtudmkaropa cotbl (PCl) Ha nrobow
KOHKPETHOW 4YacToTe Ui KOMMNOHEHTHON HecyLlen. B xoae aTux nsmepeHui
BbIMOSTHAETCA AeMOAYNsauUns U AeKOLMPOBaHNE CUTHANMOB BCEX LOCTYMHbIX COT
Ha OOQHOW KOMMOHEHTHOW HEeCyLLEeN, YTO NO3BOMSET YBUAETb, JOCTYMHbI N
ONS UCMOMNb30BaHMA Kakne-nnmbo JONONHUTENbHbIE COTbI, U TakuM obpa3omM
peLwunTb obLyto npobnemy nomcka oTCyTCTBYOLMX «coceden». Nomumo
N3MEPEHN B HECKOIMbKMX COTaxX Ha OIHOW YacToTe HecyLlen, aHanua3aTop

M3mepeHne xapakTepncTuk HECKOMbKNX
COT C MAeHTUMKaTOPpOM COTbI Ha OLHOWN
HecylLe YacToTe

LFon
Scan Results

M3MepeHnst 4acTOT HECKOSBbKUX HECYLLMX
C oTOBpakeHWeM COTbl C HaMBOMbLLIMM
YPOBHEM curHana

FieldFox no3sonseT Takke otobpaxaTb COTbl C HAMbONEe BbICOKMM YPOBHEM CUrHaNa Ha ApPYrmx KOMMOHEHTHbIX
HecyLmx (MakcumyM 6 COT, MpuU Hannynm). 3TO NO3BONSAET 3HAYMTENBHO YCKOPUTL NPOLECC ONpeaeneHns HanmyyLmx
4acToT Ans NtobOoro KOHKPETHOTO MECTOMOMOXEHUS, @ Takke ONTUMU3UPOBATL Nepeaady 06CnyXMBaHNS MEXAyY
YacTtotamu. B xone namepeHuns v gekoamposaHus no pagnoadupy curHanos LTE FDD unu LTE TDD onpegensietcs
NAEeHTUUKaTOP COThI, CPEAHEE 3HAYEHNE MOLLIHOCTM NMPUHSATBIX NMUAOTHBIX curHanoB (RSRP), ka4yecTBO NPUHATLIX
nunoTHbIX curHanoB (RSRQ), nokasaTenb ypoBHSA npuHumaemoro curHana (RSSI), nepsuyHas (PSS) u BTopuyHas
(SSS) cMHXpoHM3MpytoLasi NocnenoBaTenbHOCTb, OTHOLLEHWE YPOBHS MONE3HOro curHana k yposHio wyma (SINR)

N NOrpelHOCTb 4YacToThl.



TecTupoBaHue no pagnoacupy curHanos 5G

TexHonorum 5G obecneymBatoT pe3koe NoBbILLEHNE CKOPOCTU Nepeaayn

B CETU N cBepxMaroe BpeMsi coeanHeHus. TexHonorna 5G NR — aTto
panbHenwee passutne ctaHgapta 3GPP gna 6ecnpoBogHoM ceTu, koTopas
paboTaeT B nonoce yactot go 6 My (FR1) n B MunnumeTposom ananasoHe
anuH BonH (FR2) n obecneunBaeT rurabutHble CKOPOCTU Nepeaayn gaHHbIX.
["aBHbIMK Npobnemamu Npu pasBepTbiBaHUK ceTen 5G ABNSATCA OLEHKa
noTepb B paguMouHTepdernce n onpeaerneHne 30Hbl NOKpbITUS. MocKonbKy

B ceTn 5G ncnonb3yetca opMmnpoBaHve guarpaMm HanpasrieHHOCTU

n ceepxbonblume cucremsl MIMO (Massive MIMO) ans [ocTkeHus
BbICOKMX CKOPOCTEW Nnepefayn AaHHbIX, ee KaHarbl ynpaBieHus oTBevaT
3a yrnpaBrieHne JIy4OM U He BCErAa BKIIOYEHDI. PesynbTaTbl M3MepeHuii o paarostupy

kaHanoB ynpasneHus 5G NR ¢ otobpaxeHuem
Mpun nepexone Ha TexHonoruo 5G cnegyeT NpoBEpPUTbL MNOKPbITUE CETU NaeHTUUKaToOpoB COT

1 Ka4yecTBO nepefayn, 4Tobbl Nonb3oBaTeNny Morny NoaknoyaTbest 6e3
npobnem. [Ins aToro B KoMnnekTe 060pynoBaHus NS NoneBbiX U3MepeHUi
HeobXxoAnMo UMeTb NPMBOpP, CNOCOBHbLIN N3MEPATL U OTObpaXaTb BCe
BaKHble XapaKTEPUCTUKM PaCMONOXEHHbIX NO6M30CTN 6A30BbLIX CTAHLUNA.
[ns onpegeneHuns addeKkTMBHOIO NokpbITUA cetn 5G aHanusaTop FieldFox
B X0[e TeCTMPOBaHus No pagnmoadupy nsmepsiet n gekoampyet PSS, SSS,
napameTpbl Nnyya, naeHTUUKaTOp COThl U pasfnnyHbIe NokasaTenmn kayecTsa
curHana, KoTopble SIBSTCS KIHYEBbIMU NMPU NPOBEPKE MOKPLITUS CETU Scan Resits
5G. [JaHHas nHdopmaLms No3BONSAET onpenensTb opend 4acToThl,
BbISIBNSATb U UCCNefoBaTh NpobemMbl, CBsi3aHHbIE C MOLLHOCTbLIO CUrHarna

1 NPOV3BOAUTENBHOCTLIO CUCTEMBI, @ TAKKe NMPOBEPATL Nepeaavy
obcnyxnBaHnsa Mexay pasHbiMy TexHonorusamm paguogoctyna (inter-RAT).
OTn n3mepeHns 0cobeHHO BaXKHbI ANs ONTUMU3auUnM NOKpbITUS cetn 5G.

LFon

[JuHamuueckoe pacnpeneneHme cnektpa

Mockonbky kaHanbl ynpaBneHus 5G He Bcerga BKIHOYEHbI U OHU (DSS) 5G B kaHane LTE
MCMONb3YIOT pa3BepTKy Myya B MpoLecce HavyanbHOro A4oCTyna, OnpeaennTb Beepxy: ckaHnposaHue kaHana 5G NR
MECTOMNOMNOXEHNE NCTOYHMKA curHana 5G BbiBaeT crioxHo. NepeknoyeHne C MAGHTUCUKATOPami CoT

i ’ P BHuay: ckaHmpoBaHue kaHana LTE
aHanusatopa FieldFox B pexxum RTSA nossonsieT ObICTPO 1 HagexXHo C uaeHTUdUKaTopamu coT

obHapyxwuBaTb curHansl 5G, kaHanbl ynpaeneHus u nonyyats 6onee
TOYHOE NpefcTaBneHne o OPMUPOBAHMU ANarpaMm HanpaBieHHOCTY.

B TexHonorun 5G npumeHsieTcs ABa noaxoaa K pa3BepTbiBaHUIO ceTel: HeaBTOHOMHbIV (NSA) 1 aBTOHOMHbIN (SA).
CeTtun NSA pasBepTbiBatoTcs Ha nnatdopme LTE, npu aTom 6asoBas ctaHums LTE siBnsieTca sikopHoi ans obecneveHns
NOCKOCTM ynpaBneHnsi. TO NoBbILaeT HaAEeXHOCTb CeTU 5G, MOCKOMbKY LLUMPOKO pacnpoCTpaHeHHbIE CETU CTaHaapTa
LTE vmetoT ny4iuee nokpbITve. [INs ycKopeHnsa pa3BepTbiBaHUS U pacLUMpeHust NokpbiThs B 5G ncnonbayeTcs
OnHaMmyeckoe pacnpegenenue crnektpa (DSS), uto no3sonseT obopyaoBaHuto 5G paboTaTtb B CyLLECTBYHOLLMX
dusnyecknx kaHanax 4G LTE, He Hapywas paboTtbl LTE. MNpy 3TOM onepaTtop AormkeH obecneyuntbs Takon e YpOBEHb
nokpbITMA ceTn 5G Ha 3TOM Xe KaHane, 4To 1 4G, a Takke MUHUMU3NPOBATb CHIKEHME MPOM3BOAUTENBHOCTH,
Bbl3BaHHOE Gonee BbICOKUMM 3aTpaTamu Ha ynpasrneHue pagmopecypcamu (RRM).



[MoBbILIEHME TOYHOCTY 3a cYeT Honee LWMPOKOI NONOChI aHanm3a

TenekoMMyHVKaLMOHHas oTpacrb Bce Bonee WMPOKO Ucnosnb3yeT 6ecnpoBOAHYI0 CBSA3b BO BCEX CErMeHTax
NPOMbILLIEHHOCTN. TexHonorns 5G NonHOCTbLI0 M3MEHNT B3aMMOAENCTBME MexXay NMioAbMU, MeX4y MallnHaMmm

1 Mexgy MawmHamu v niogbMun. OHa caenaeT peanbHOCTbIO koHuenumio Industry 4.0, kKOTopyto 00bIYHO Ha3bIBAOT
YeTBEPTOM NPOMbILLIIEHHOW PEBOMOLEN.

Cuctembl 5G npefHa3HauYeHbl HE TOMBKO AMsi KOMMepYeckol cBa3u. OHM MOSHOCTLIO U3MEHSIT NapagurMy BOEHHOM
cBsi31, obecneumBasi Gornee BbICOKYO MPOMYCKHYHO CMOCOBHOCTb, BO3MOXHOCTb MTHOBEHHOTO COEAVHEHWSI M CBEPXBLICOKYHO
CKOPOCTb Nepeayu.

B obnactn BY- n CBY-cBA3n 0603HaYeHbI TpY MMaBHbIX TEHAEHLMN:

e pacLuMpeHue Monockl 4acToT;
e MOBbILLEHNE BEPXHEW rPaHuULbl AnanasoHa paboumnx 4acToT;

e 1CMOMb30BaHNE aKTUBHbIX aHTEHHbIX CUCTEM, TakuX Kak pasmpoBaHHbIE aHTEHHbIE PELLETKN.

LleJ'IbPO 3TUX TEHOEHUMI ABNsieTca yBenunyeHmne CKopocTu nepegayvn B cetm U MUHUMMU3aUmna 3agepXek; npu aTom
OHUM CTaBAT nepen nHxxeHepamm n TeXHM4eCKMMun cneumanmctamm B obnactu PaanocBA3n, NPOEKTUPYHLLNMN
n 06Cﬂy)KMBaPOLIJ,VIMVI ceTu, bonee Cepbe3Hble ﬂpOGJ’IeMbI:

e [IOMEXn CTaHOBUTCA BCE TpyaHEe OGHapy)KVIBaTb 13-3a Manon AnMTeNbHOCTU CUrHanMoB;

o CBUY-curHansl n curHansl MUNNMMETPOBOroO AnanasoHa AnvH BonH CBY-curHansl nerko nepekpbiBaloTcs
NPensTCTBUAMM, YTO NPUBOAMUT K YMEHbLLEHWIO 30HbI MOKPbITUS;

e AnarpamMmmbl HanpaBfeHHOCTU Pa3npPOBaHHbLIX aHTEHHbIX PeLleToK Heobxoanmo onTUMMN3npoBaTb AnA OOCTUXEHUA
Xenaemoro ypoBHA NOKPbITUA be3 MepPTBbIX 30H.

MpuHMMas BO BHUMaHWE HOBbIE TEHAEHLIMN Pa3BUTKS LUMPOKOMOSOCHBIX, MMKPOBOMHOBLIX Y MUIIIIMMETPOBBLIX CUCTEM
cBsa3n, komnaHusa Keysight paspabortana HoBoe nokoneHne CBY-aHanusatopos FieldFox ¢ nonocon aHanmsa 120 My
B PEXUMe pearnbHOro BpeMeHU 1 Auanas3oHoM YacToT Ao 54 Mu. [Ans paboTel ¢ curHanamm MMnaMmMeTpoBoro
AvanasoHa AnVH BOSH B ceTsx 5G, cuctemax CnyTHUKOBOM CBSA3M M aBTOMOOUIBbHBIX pagapax AvanasoH 4acTtoT
aHanusartopa FieldFox moxHo nerko pacwmputb 4o 110 ML ¢ NOMOLLBIO 4OMNOSTHUTENBHOMO MNOHMXAaOLWEro
npeobpasoBartens Yactotbl. AHanm3aTtop FieldFox sBnseTca cambiM yHYBepcanbHbIM NOPTaTUBHBIM aHann3aTopom
B OTpacnu, KOTopbin nopgaepxmeaeTt 6onee 20 0OCHOBHbIX (DYHKLMI n3mepeHns napameTpoB BY- n CBY-curHanos

1N MOXET ObITb CKOH(UIYPUPOBAH Kak aHanm3aTop CMrHarnoB, NONTHOMYHKLMOHANMbHBIN ABYXNOPTOBbIN BEKTOPHbIN
aHanusartop Lenen, aHanusaTop crekTpa peanbHOro BpeMeHu, yCTPONCTBO ANs AeMOAYNALMM CUTHANOB MNpu
TecTUpoBaHUK Mo pagnoaupy, reHepaTop HEMOAYNMPOBAHHbLIX CUrHANOB, U3MePUTENb MOLLHOCTU Y MHOTME

Apyrve — BCe B O4HOM 3alUMLLEHHOM Koprnyce Ans aKcnnyaTaummn B NONeBbIX YCIOBUSX.
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V]3MepeHI/19| HanpPAXXeHHOCTN AJTIEKTPOMAarHUTHOro non4

Mpu n3amepeHnn NapameTpoB BbICOKOYACTOTHOMO 3f1EKTPOMAarHUTHOro Nons
(BMIT) oueHMBaOT CyMMapHbI ypoBeHb 0651y4eHus B Nniobow 3agaHHoON
Touke, 06ycnoBneHHoro passepTbiBaHeM pa3nunyHbix BY- n CBY-ceten,
BKMOYasi MOGUnbHble TenedoHbl, 6a3oBbie cTaHumu, obopyaoaHune Wi-Fi,
ycTpovicteBa ViHTepHeTa Bellen (10T), nHTennekTyanbHble CHETYUKM, a TaKkke
annapaTypa crnyTHukoBon ces3u n PJIC.

PernameHTnpyemble npegensl BO3AENCTBUSA 3NEKTPOMarHUTHOroO U3nyyeHns
pasnuyaloTcs B 3aBUCUMOCTU OT CTpaHbl. MHOrme ctpaHbl 060CHOBbLIBAIOT
CBOV HOpMaTVBHbIE TPebOBaHNSA Ha pesdyrnbTaTax, NofyYeHHbIX PasfnyHbIMU
nccrefoBaTensCkMy opraHmM3aumamy, Takumy kak MexayHapoaHas
KOMMCCMSA MO 3aLmTe oT HenoHunsmpyowmx nanydennn (ICNIRP), MnctutyT
MNHXEHepPOB M0 3MeKTpoTeXHKKe 1 pagnoanekTporvke (IEEE) n ®enepansHas
komumccus no ceasm (FCC).

[nsa obecneyeHnss COOTBETCTBUSA YPOBHSM BO3AENCTBYUSA, YCTAHOBMNEHHBLIM

3TUMU rOCYAAPCTBEHHBIMM U PEFYNMPYIOLLMMM OpraHamu, HeobxoavMa nposepka
Ha mecTax. [ina namepenns xapakrepuctuk MM aHanusatop FieldFox
noaaepxnBaeT BO3MOXHOCTb MOAKIMIOYEHMS K TPEXKOOPAMHATHON N30TPOMHON
aHTeHHe AGOS ot Advanced Technologies. B pexvmax aHanusatopa crnekrpa

1 TecTmpoBaHus no paanoadupy ceten 5G NR npubop nognepxusaet
n3mepeHns xapakrepuctuk OMI ¢ Lenbio onpeaeneHnsi 3aBUCUMOCTH

obLLen HanPSXXEHHOCTU NONS OT YacTOThl B MHTEPECYIOLLEM Anana3oHe.

KapTorpacgupoBaHue BHyTpK U BHE NOMELLEHWN

[Ins npoBepKy MOKPbITUS CETU UIW BbISBMEHUSI TOMEX B JTI0OON 30HE BaXXHO
CBsi3aTb pe3ynbTaTbl UBMEPEHNI NpueMHMka ¢ GPS-meTkaMu MECTOMNONOXEHNS
UM MapKepamu BHYTpU noMeLleHms. [ns cbopa AaHHbIX U UX NPUBS3KA
aHanuaatop FieldFox umnoptupyet n otobpaxaet kapTel 13 OpenStreetMap
(OSM). CrctemHas doyHKLMA KapTorpacupoBaHns BHYTPU U BHE NMOMELLEHUIA
aHanuaatopa FieldFox moxeT ObITb 324eMCTBOBaHA B CEAYHOLLMNX peXMMax:

CKaHep kaHaros;
PEXMM NOAAEPKKN (DA3UPOBAHHbLIX aHTEHHbIX PELLETOK,;
TecTupoBaHue no paanoadupy cuctem LTE FDD wnm TDD;
TecTupoBaHue no pagmoadupy cuctem 5G TF;
TecTupoBaHue no paanmoadupy cuctem 5G NR.
daiinbl C KapTamn MOXHO COXpPaHATb BO BCTPOEHHOW NamMsATh aHanusatopa
FieldFox, Ha kapTe SD nnn USB HakonuTene. [nga 3arpy3ku kapt us OSM
pekoMeHayeTcs Ucnonb3oBaTh cpeacTso nogaepxku kapt (Map Support Tool)
aHanusatopa FieldFox. KapTbl Takke MOXHO 3arpyxaTb Hanpsimyto yepes
nopt LAN.

M3mepeHune xapakrepmctmk AMI ¢ nomoLbo
aHanusatopa crekTpa B pexvume U3MepeHus
MOLLHOCTM B KaHarne

MmnopTupoBaHHbIi dann B dopmaTte *.png
C KapToW BHYTPEHHWUX NoMeLleHunii obbekTa

PesynbTaThl TecTupoBaHusi cetn LTE
no pagnoaupy, CUHXPOHU3NPOBaHHbIE
€ AaHHbIMK oT GPS

Mocetnte www.keysight.com

Crp. 22



BekTopHbIil aHanu3aTop Leneu

B aHanusaTtopax FieldFox nmeeTcs onums BEKTOPHOro aHanuaaTopa
uenen ans onpegenexHus koadpdurumeHToB nepegayvun/otpaxenus (T/R)
Ans namepenuin napametpos S11 1 S21, a Takke onuus Ana U3MepeHns
BCEX YeTbIpex S-napameTpoB C MOMHON ABYXMNOPTOBOW KanMbpOBKOWA.

B pexvme MonHoro AByxnopTOBOro aHanusaTtopa Lenev npuéop
obecrieyvBaeT U3MepeHvie NapameTpoB Nnepenayn u oTpaxeHus
nccrnenyemMoro KoMnoHeHTa 6e3 Heo6XoaMMOCTY Ero OTKITHOYEHMS,
pa3BopayvnBaHusi U NOBTOPHOIO NOAKIYEHNS K aHanu3aTopy. Kpome
TOro, ABYXNOpTOBasi KanMGpoBKa NMo3BOJISIET BbINOSHATH U3MEPEHUS
C MaKCUMMasibHOW TOYHOCTbIO.

YeTbipe HE3aBNCUMbIX BbICOKOYYBCTBUTEMbHbLIX NPUEMHMKA aHann3aTopoB
FieldFox o6ecneunBatoT gnHammdeckun guanasoH 117 gb npu namepeHun
napamMeTpoB Y3KOMOJIOCHbIX YCTPOWCTB C BbICOKMM YPOBHEM MOLABIEHMS,
TaKknx Kak pe3oHaTopHble punbTpbl. MpUeMHUKM Takke NOAOEPKMBAOT
MOTHY0 ABYXMOPTOBYO KOPPEKLMIO OLLUIMOOK METOAOM HEVN3BECTHOMN
nepeMbIYkn, YTO NO3BOJSISIET TOYHO N MPOCTO N3MEPSATbL XapaKTEPUCTUKN
HEeBCTpavBaeMbIX YCTPOUCTB.

B aHanusaTtopax FieldFox npumeHsieTcs TOT e MexaHu3m KanmbpoBKu,

4YTO U B LUMPOKO M3BECTHbIX aHanmnaatopax uener ENA n PNA komnaHum
Keysight. B aHanusatopax FieldFox peannsoBaH BeCb ONbIT KOMAaHUN
Keysight B obnactn CBY-uamepeHuin, 4To no3BOnseT BbICOKY CTabUINbHOCTb
1 JOCTOBEPHOCTb U3MEPEHNI, COMOCTaBUMYIO C pedynbTaTaMu, NONyYeHHbIMN
C NMOMOLLIbIO HACTOJTbHBLIX BEKTOPHbIX aHanusaTopos Lenen Keysight.

Kannbposka

BcTpoeHHbI macTep kanmbpoBky aHanm3aTopos FieldFox nossonser
BbIMOMHATb CrieaytoLLme KanmbpoBKu:

NnonHaaA AByxnopTtoBas KaJ'II/I6pOBKa C HEN3BECTHOM HepeMbIHKOVI;

nonHasi AByxnoprtoBas kanubposka metogom QSOLT (6bicTpas kanvbpoBka
mepamu K3, XX, cornacoBaHHOM Harpyskn 1 nepembidkm);

O,ElHOBpeMeHHoe n3mepeHue
n 0To6pa>KeHme BCeX YeTblpex

S-napameTpOB 3a O4HO nofkKrn4yeHne

Mcnonb3oBaHve MapKkepoB A4S U3MEPeHUs
nosiockl NpornyckaHns u 4o6POTHOCTH

ynpoLuaeT npoLecc TeCTMpoBaHUS
M HaCTpOWiKKn hmunbTpa

kanmbposka meTogom OSL (mepamu XX, K3 1 cormacoBaHHoO Harpy3ku), cTaHOapTHas

1 pacluMpeHHasi KanmbpoBKa Arst U3MEePEHSt KOAMULIMEHTA OTPaKEHUS;

Kanubposka Mmetogamu TRL (nepemblyka, oTpaxenne, nuHns) n LRL (muHns,
oTpaxeHwue, NIMHNSA) 1 METOAO0M KOPOTKO3aMKHYTOWN Harpy3ku CO CMeLLIEHVEM.
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AHanusaTop Lenemn Bo BpeMeHHOM 0bacTtu

C nomoLubto onuuy aHanv3a Bo BpeMeHHOWN 06nactu aHanusaTopsbl
FieldFox moxeT BbINonHaTL obpaTHoe npeobpasoBaHne Pypbe Ans
AaHHbIX U3 YacTOTHOM 0BnacTu € Lenbio 0TOOpaxeHUst 3aBUCUMOCTH

KO3 DVLIMEHTOB OTPAKEHNA UMK NepedaYn oT BpemeHu. [ns ycrpaHeHusi
HexxenaTenbHbIX OTKIUKOB, HAaNpUMep, OT HECOrMacoBaHHbIX COeaHUTENeN
NNy HeoJHOPOAHOCTEW B Kabene, MOXHO MCNOoNb30BaTh DYHKLMIO
CTPOGMPOBaHNs BO BpeMeHHOW obnacTu n otobpaxeHus pesynbTaTos

BO BPEMEHHOWN UMM YaCTOTHOW obnacTu.

npOCTOTa n y,ClOGCTBO ncnosnb3oBaHUA
I'Io,q,qep>|<|<a Mcnonb3oBaHU4A BONMHOBOAOB BONHOBO/OB C aHanusaTopamu FieldFox
K aHanusatopam FieldFox moxHo nogkntovate USB-nameputenu mowHocTm
Keysight ansa namepexusa mowHoct BY- n CBY-curHanos. C nomoLLbio
n3meputenen NMKOBOW MOLLHOCTY C LWMHOW USB MOXHO M3MepsaTb Kak
CPEeAHIoI0, TaK U NMMKOBYHO MOLLIHOCTb MOAYTMPOBAHHOIO CUrHana.

OnpeaeneHune 3aBMCUMOCTM MOLLHOCTM OT YacTOThl
C NOMOLLbI0 M3MEPUTENEN MOLLHOCTY C WnHoM USB

MomMMMO M3MepeHns MOLLIHOCTY HEMO/YTIMPOBAHHOIO cUrHana Ha ofjHow
YacToTe, TakkKe MOXHO U3MepsTb 3Ha4YeHVe MOLLIHOCTY B 3aBMCUMOCTY
OT YacToThl (T.e. U3MEPEHNE CO CBUNMPOBaHNEM). HacToTy NCTOYHKKA .

. ~ . BanaHcupoBka kabernei ¢ NoOMOoLLbI0
curHana B FieldFox MOXXHO yCTaHOBUTb PaBHOW YaCTOTE HACTPOMKM BEKTOPHOTO BOMLTMETPA
fartuuka/npueMHuKa, Unm ¢ HEKOTOPON OTCTPOMKOW. HacTOThl UCTOYHNKA
1 NpUEMHUKa N3MEHAITCA cornacoBaHHo. OTCTPOiiKa Mo YacToTe MOXeT
ObITb OTpMLATENBHOM, NOMOXUTENBHON UMW HYTNEBOW.

OTa BO3MOXHOCTb NMosie3Ha A onpeaeneHns ckansipHol nepesaToyHomn
YHKLUM TaKNX YCTPOMCTB, Kak CMecuTenu n npeobpasoBarTenu 4acToTbl.
McTouHrk curHanos aHanu3atopa FieldFox mogenupyet Tectupyemoe
YCTPOWCTBO, a N3MepuTENb MOLLHOCTU BbINOMHAET PyHKLMN
N3MEPUTENBHOrO NPUEMHUKA.

M3MepeH|/|e napameTpoB NMMNyrnbCOB
M3mepeHne S-napameTpoB CMeLLaHHOro

Onuua namepeHns napameTpoB UMMNYNbCOB B aHanuaartopax FieldFox

peXunma no3sBosndeT onpeaenntb
NO3BOMIAET C MOMOLLbIO U3MEPUTENEN NMKOBOW MOLLIHOCTM C WMHon USB napameTpbl OTPaXKEHNs B CUHAA3HOM
a(hPeKTMBHO onpeaensaTb XapakTepucTukM UMnynbCcHblX BY-curHanos, 1 oudpbepeHLmanbHOM pexuMax
MCMoSb3yeMblX, B YHaCTHOCTU, B PagMONOKaLMOHHBIX CUCTEMAX U CpeacTBax
paamnoanekTpoHHOW 60pbObl. Mi3amepsiemMble XxapakTepUCTUKN BKIKOYaOT
NVKOBYIO MOLLIHOCTb, OTHOLLIEHME MMKOBOTO 3HAYEHNS K cpeaHemy
1 napameTpbl NPoduna MMNYnbca, Takne Kak BpeMsi HapacTaHus,
Bpems crnafa u 4yacTtoTa crefoBaHuNs UMMybCOB.
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Moopepxka namepuTenei MoLwHocTu ¢ wuHon USB

K aHanusatopam FieldFox moxHo nogkntovate USB-nameputeny mowHocTm
Keysight ona namepenuns mowHoct BY- n CBY-curHanos. C nomoLlbto
n3mepuTenen NMKoBON MOLLHOCTU C WnHON USB MOXHO 13MepsTb kak
CpeaHIolo, Tak U MMKOBYIO MOLLIHOCTb MOAYNMPOBAHHOIO curHana.

OnpegeneHune 3aB1CUMOCTM MOLLHOCTM OT YacTOTbl
C NMOMOLLbI0 M3MEPUTENEN MOLLHOCTH C WnHOWM USB

MoMUMO M3MepPeHNst MOLLHOCTM HEMOAYITMPOBAHHOIO CUrHana Ha ogHoON

yacToTe, TaKkke MOXHO U3MEPSATb 3HAYEHNE MOLLIHOCTM B 3aBMCUMOCTM OT YnoGHoe M3MEpEeHIEe MOLLIHOCTU C NMOMOLLIbIO
n3mepuTenen MoLHocTH ¢ WwuHo USB

YacToThl (T.€. U3MEPEHNE CO CBUMMPOBaHMEM). YacToTy MCTOYHMKA curHana

B FieldFox MoXHO yCcTaHOBWTbL paBHOW YacTOTe HAaCTPOKM AaTunka/npueMHuKa,

UM C HEKOTOPOWN OTCTPONKOW. YacTOTbl UCTOYHUKA U MPUEMHMKA U3MEHSIOTCS

cornacoBaHHo. OTCTpOKKa Mo 4YacToTe MOXET ObITb OTpULIATENBHON,

NONOXNTENBHOW NN HYNEBOMN.

OTa BO3MOXHOCTb Mone3Ha Ans onpeAeneHns ckansapHon nepeaaToyHomn
YHKLUM TaKNX YCTPOMCTB, Kak CMecuTenun n npeobpasoBarenn 4acToTbl.
McTouHnk curHanos aHanu3atopa FieldFox mogenupyet Tectupyemoe
YCTPOWCTBO, a N3MepuTenb MOLLHOCTU BbINOMHAET PyHKLMM
N3MEepUTENbHOro NPUeMHMKa.

Onpepgenexne xapakTepucTUK cMecuTenen
I/I3M6peH|/|e napameTpoB UMMNyrnbCoB ¢ nomolLbto aHanusatopa FieldFox

. 1 n3mepuTens MoLHoOCTH ¢ WwuHon USB
Onuunsa namepeHns NnapaMeTpoB MMMNYNbCOB B aHanusatopax FieldFox

No3BONSET C NOMOLLLIO N3MepuTenen NMKOBOM MOLLHOCTHY ¢ winHon USB
3(PPEKTUBHO ONpeaensaTb XapakTePUCTUKN MMMYbCHbIX BY-curHanos,
MCMNOMb3yeMbIX, B YACTHOCTHW, B PaAMONOKALMOHHBIX CUCTEMAX U CPeACcTBax
paanoaneKkTpoHHoN 60pbObl. Vi3smepsemble xapakTepucTUKN BKIOYAOT
MMKOBYIO MOLLIHOCTb, OTHOLLEHWE MMKOBOTO 3HAYEHNS K CpeHeMy 1 napameTpbl
npoduna MMNynbca, Takne Kak BpeMs HapacTaHus, BpeMs cnaga v vyacrtota
CcrnefoBaHns UMMYIbCOB.

ViamepeHne napameTpoB UMMYbCOB
C nomoLpbto aHanusatopa FieldFox
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MporpaMMHble 1 cUCTEMHBIE (hYHKLIAM

B0O3MOXHOCTb AUCTaHLMOHHOrO ynpasneHus ¢ nomoLbto iPad u iPhone

MHxXeHepbl 1 TEXHUYeCKre cneuuanmcTbl Tenepb MOryT AUCTaHLMOHHO
KOHTPONUpOBaTh NoKasaHus 1 ynpaensaTe aHanusaTtopom FieldFox ¢ nomousto
YCTPOWCTB C onepaumoHHon cuctemont iOS, Takmx kak nnaHweTsl iPad, cMapTgoHbI
iPhone nnu nneepsl iPod Touch. Mpunoxexue FieldFox Remote Viewer ana
ycTpoiicTs ¢ iOS amynupyeT Ha 3KkpaHe NepefHio naHens aHanusatopa FieldFox,
TaK YTO MONb30BaTENN MOTYT HaXUMaTb ftobble KHOMKM 1 BpallaTtb perynsatopbl

C 9KpaHa CBOEro MobuInbHOro yCTponcTea. 3To npunoxeHune obecneynsaet

TaKKe MrHOBEHHbIV JOCTYM K TEXHUYECKOW JOKYMEHTauuu, Hanpumep,

K TEXHUYECKUM ONUCaHNSIM.

YnpasneHue aHanusaTopom FieldFox
C nomoulbo nNnaHwerta iPad

lMporpamma Data Link ynpoLyaet opMmnpoBaHme 0T4eToB
W NOATOTOBKY AOKYMEHTaLM

Mporpamma Data Link ans FieldFox obecneuvBaeT nepegady v onpeaeneHme
OaHHbIX U MOMOraeT BbINOMHATL hopMUpoBaHne ot4eToB. C NOMOLLbIO NPOrpaMmbl
Data Link moxHo go6aBnaTh Ha rpadmky nmobble Mapkepbl U NMHUK NpeaenbHbIX
3HaYEHUI, a Takxke 3arpyxatb annbl ¢ XapakTepucTmkaMmm kabenen

1 KO3hpULMEHTAMUN YCUITEHNST QaHTEHH.

ﬂI/ICTaHLI'I/IOHHOG yrnpaslieHne 1 nporpammMmmpoBaHne aHanmnsatopa Mony4eHre AaHHbIX reonokaunm
FieldF . C MOMOLLbO BCTPOEHHOTO NPUEMHUKA
|IelaroX no nokanbHOW ceTn rHCC/GPS

Bce mogenu FieldFox nogoepxuBatoT AUCTAHUMOHHOE ynpaBreHne ¢ NOMOLLbH
komaHa SCPI yepes nokanbHyto ceTb Unu no nHTepdgency USB.

BCTpOGHHbII7I perJ'IVIpyeMbIIZ NCTOYHUK MOCTOAHHOIO HanpsXeHna CMeLleHnsA

Ananuzarop FieldFox ocHalleH BCTPOEHHbIM perynupyembiM MCTOYHUKOM MOCTOSIHHOTO
HanpsbkeHNs CMELLIeHUS. OTOT MCTOYHUK MOXHO MCMONb30BaTh AN Nogadn nuTaHns
Ha TecTMpyemble YCUIUTENW UNW HanpsPKeHUst CMELLIEHNS Ha yCTaHaBNMBaeMble Ha
BbiLke yeunutenu (TMA), koraa TpebyeTcs NnpoBepuTb, kak NuTaHue Yepe3 TMA
MOCTYMaeT Ha aHTEHHY (TPOMHVKN CMELLEHMS 3aKa3blBalOTCS OTAEMBHO).

BcTpoenHbin npuemHuk curHanos THCC/GPS

BcTtpoeHHbIi npuemHuk curHanos MTHCC/GPS nossonsieT hopmupoBaTth VroBHL

rEeONO3NLIMOHHbIE METKM A TOYEK M3MepeHUst. eonoKaLMOHHbIE AaHHble AODLHbIV BBOA TEKCTA C MOMOLLBIO
KnaBuaTypbl U MbILLN, NOAKNMHOYaEeMbIX

(Bpems, WnpoTa, JONroTa 1 BbicoTa Hag YPOBHEM MOPS) MOXHO OTObpaxaTb k USB-nopTy

Ha Qucnnee n coxpaHsiTb B BUAe annos gaHHbIX. [ToMrmo cBegeHuin

0 MecTonornoxeHuu, cuctema GPS obecneunBaeT nogayy OnopHOro curHana,

YTO MO3BONSAET MOBLICUTL TOYHOCTb U3MEPEHUIN YacTOoTbl aHanu3aTopom FieldFox.

[Moopepxka knasuaTypbl U MbllLK, nogkmoyaemblx k USB-nopty

AHanunsatop FieldFox nogaepxumBaeT ncnonb3oBaHue nogkntoyaembix kK USB-nopTy knaBmaTtypbl U Mbilv Ans
ynpoLleHus BBoAa TEKCTa (Hanpumep, MMeH dainnos) npy paboTe B NOMNEBbLIX YCNOBUSX.
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Bo3bmuTE TOYHOCTL C COOOM

KomnnekTt obopynoBaHns Ans paboTsl B MONEBLIX YCNOBUAX OOMKEH COAepKaTb UMEHHO Te Npnbopsl,
KOTOpble AoKa3any CBO LieHHOCTb. MoaoGHo Apyrum npuGopam komnaxumn Keysight, aHanusatopel

FieldFox o6ecneunBaloT HEM3MEHHO BbICOKOE KayecTBO namepeHun. AHanunsatopsl FieldFox npegHasHayeHbl
ANS BbINOMHEHWS LUMPOKOTO Kpyra 3a4ad — OT MNaHoBOro TeXHNYeckoro obcnyxusaHusi obopyaoBaHns Ao
BCECTOPOHHEN AMarHOCTUKM 1 yCTpaHeHns HeucnpasHocTen. bonee Toro, npnbopsl FieldFox obecneunsatot
BbICOKYIO TOYHOCTb u3mepeHuin B CBY- n KBY-amnanasoHax Besge, rae Bam Hy>KHO. Bo3bMuTe TOUHOCTb

¢ cobow, nobasue aHanunsaTop FieldFox B cBoM apceHan py4Hbix NpubopoB.

Jlutepatypa Homep ny6nukauumn

MopTaTtuBHble aHanm3aTopsbl FieldFox N991x/3x/5x/6xB — 5992-3702RURU
TexHu4eckre xapakTepucTUKkm

MopTaTtuBHble aHanm3aTtopbl FieldFox N991x/3x/5x/6xB — 5992-3701RURU
PykoBoacTBO MO KOHPUIypUpOBaHUIO

lMpocmoTpeTb BUAEOPONUKM, 3arpy3nTb PEKOMEHAALIMMN MO MPUMEHEHMIO U NOMYYNUTb AOMOMHUTENBHYO
MHOpMaLMIo MOXHO MO cebinke: www.keysight.com/find/fieldfox

Bonee nogpobHas nHhopmauus: www.keysight.com

[nsa nonyyeHus gononHuTensHOM nHdopMaLummn o npogykumn Keysight, nameputenbHbix
NPUNOXEHNsX U NpefoCcTaBnseMbIxX ycnyrax obpalianTtecb B Poccuiickoe npeactaBUTensCcTBO
komnaHun Keysight Technologies. MNonHbI nepeyeHb NpeacTaBUTENLCTB NPUBEAEH Ha CalTe:
www.keysight.com/find/contactus

MoceTute www.keysight.com
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