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[MopTaTtuBHble aHanusatopsl FieldFox

MopTatuBHble aHanusaTopbl Keysight FieldFox paccunTaHbl Ha aKkcnnyaTauuio B caMblX TSXEMbIX YCNOBUSAX
6narogapsi IPOYHON, HO MErkon KOHCTPYKLMU U MuTaHuio oT 6atapeii. OHM npegHa3HayveHbl 415 UsMepeHns
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 TexHnyeckom o63ope npuseaeHa nogpobHas nHopmaums o cTaHAaPTHBIX DYHKLUMSIX MOPTaTUBHBIX
aHanu3artopos FieldFox, a Takke 06 onumsax, npefHasHaYeHHbIX ANS peLleHNs KOHKPETHbIX NPUKNagHbIX 3afad.

[Moyemy nmeHHo 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
npu TECTUPOBaHWUM NO PaaMoadmpy

e B03MOXHOCTb TOYHOIO U3MEPEHUSA 30H NOKPbITUA ceTen 5G, CNyTHMKOBOW CBA3W 1 PagUONOKaLMOHHBIX CTaHUMI
B AnanasoHe o 54 Ty v Bbilwe, a Takke NPoBepPKM (hOPMUPOBaHNS AnarpaMmM HanpasBleHHOCTU aHTEHH, B TOM
yncne asnpoBaHHbIX aHTEHHbIX PELLETOK

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

e Bbicokasa ahpeKTMBHOCTb ANArHOCTUKM PaanONoKaLMOHHbIX CUCTEM U CPEACTB PaanoaNIEKTPOHHON 60pbObI
BGnarogaps BO3MOXHOCTAM aHanusa crnektpa, NofiHoro ABYXMOPTOBOrO BEKTOPHOIO aHanmaa Lenen, usMmepeHus
MOLLHOCTU, KOadhMLMeHTa LWymMa U NapamMeTpPoB MMMYNbCOB C TOYHOCTbIO, COMOCTaBUMON C TOYHOCTbLIO
BbICOKOMPOM3BOAUTENbHBIX HACTONBHLIX NPUBOPOB

e Bbicokas NpoOYHOCTb 1 HAAEXHOCTb MOPTATUBHLIX aHaNM3aToOPOB rapaHTUpyeT CTabunbHOCTb M3MEPEHUN
B CaMbIX CMOXHbIX YCIMOBUAX 3KCNnyaTaunm

YnobHble npubopbl Ans NOBCEAHEBHON paboThl

Bosbmute aHanusatop FieldFox ¢ coboit 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 Heckonb3sias pe3vHoBas Haknagka Ha Koprnyce NO3BOMAET HaAeXHO yaepxusaTb Npubop B pykax
1 He JaeT eMy COCKOMb3HYTb C KarnoTa aBTomMobuns

o BepTukanbHas («NopTpeTHasi») opreHTaLusl No3BOSISIET NErko yaepuneaTb NpuGop 1 0gHOBPEMEHHO
BbINOJIHSATE M3MEPEHNS
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Y1n06CTBO 1CNONb30BaHNS B MONEBbLIX YCMOBUSX
cnocobeTByeT BLICTPOMY MONYYEHNIO PE3YNbTATOB

ApKnin @aHTUONMKOBLIV ANCMNEN U KHOMKK C NOACBETKOM
obecneymBaloT yaobCcTBO NpocMoTpa nog NpsMbIMA
COMHEYHbIMU Ny4aMu U B TEMHOTE

WNHTYUTUBHO-MOHATHBIA MHTEPMelc nonb3oBaTens No3sonseT
BbINOMHSATL U3MEPEHNS HECKOTbKUMYU HaXKaTUSIMU KHOMOK

OJHOKHOMOYHbIE U3MEPEHUs YNpOoLLaKT CIIOXKHbIE
npouenypbl HACTPOWKY U NMO3BOSSIOT rAPaHTUPOBAHHO
nonyyatb ObICTpble 1 TOYHbIE pe3ynbTaThl

Mactep KaﬂM6pOBKVI nomoraeT BbINOJTHUTb ee 6bICTpO
N npaBuUIibHO

CTtaHOapTHas TPEXNETHSIA rapaHTUs NoATBEPXKAaeT
HaOeXHOCTb UCNonb3oBaHNsA npubopa gaxe
B HEGNAronpusATHBLIX YCNOBUSIX OKpYXKatoLLEe cpefbl

BosmoxHO npegocTtasnenve rapaHtum Ha 5, 7 unn 10 net

MpenHa3HaueH ans paboTbl B caMblX CIIOXHbIX
YCMOBYMSAX SKCNyaTaLum

COOTBeTCTByeT KEeCTKUM Tpe6OBaHI/I9|M BOEHHbIX CTaHOapTOB

[MonHOCTLIO repMeTUYHbIN KOpryc npubopa rapaHTupyeT
CTabunnbHOCTb U3MEPEHUI AaXe B CIIOXKHbIX YCNOBUAX
npu TemnepaType ot —10°C go +55°C

CneumnanbHas KOHCTPYKUMS 3awuiiaeT npubop
OT NOBPEXAEHUIN NpY NageHusx, yaapax u apyrux
BHELLUHUX BO3OENCTBUAX

BopoHenpoHuLaemslin kopryc n knasmaTtypa npubopa
BbIAEPXKMBAIOT BO3OENCTBME TEMMNEPATYPbI B LUIMPOKOM
AnanasoHe, CONsiHOro TyMaHa v BnaxHom atmocdepsbl

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

CootBeTcTBUE TpeboBaHusam ctaHgaptTa MIL-STD-810G
(meTtog 511.5, npoueaypa |) Ha NpUrogHOCTL K 3KCMyaTaumm
BO B3pbIBOOMNACHOW cpefe (TUMNoBble UCMbITaHWs)

CootBeTcTBYeT TpeboBaHuam ctaHaapTa IEC/EN 60529
no 3aLmTe OT MbIKN U Briarv (TUMOBbIE UCTIbITAHKS)

BonbLune KHOMKI Ha NepeaHeit naHeny ynpoLyatoT
paboTy ¢ nprbopom Jaxe B nepyarkax

Brarogaps sipkomy aHTMBNMKOBOMY AKCNEr
pe3ynbTaTbl U3MEPEHMIA XOPOLLIO YNTAKTCS AaxKe
Moz, NPSAMBIMI COMHEYHBIMI NyYamy

MMbIneHenpoHnLaemMas KOHCTPYKLMS 63 BEHTUNALIMOHHBIX
OTBEPCTMI U BEHTUNATOPOB MOMOraeT NOBbICUTb HAZEXHOCTb
aHanuaatopos FieldFox
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Ananusatop curhanos BY- n CBY-guanasoHos

«KombuHMpOBaHHbIE» aHanNW3aTophbl

OcHoBa: aHanu3aTop cnekTpa

Monoca ananusa: fo 120 MI'y
BCTpoeHHbI 13MepuTesNb MOLHOCTH
/amepeHve napameTpoB UMNYNLCOB
CkaHep kaHanoB
Mpuemumnk GPS
Ananusatop cnekTpa peanbHOro BpeMeHN
Mopaepxka nporpammHoro obecneyermns 89600 VSA
Mopaepxka nporpamMmmHoro obecneyenns Surveyor 4D
Ananusarop l/Q-curHanos
MamepeHwe koadhdnumenTa wyma
TectupoBaHue no pagnoacupy obopynosanus LTE FDD/TDD u 5G
KapTorpadhvpoBaHue BHYTPY 1 BHE MOMELLEHNI
/1aMepeHns HanpsKeHHOCTM 3NIEKTPOMarHUTHOro nons (obwme n 5G)
[onHogmanasoHHbIA CNeasLLMin reHepaTop AHarnusaTtop cnekTpa
[MonHoAMaNa3soHHbIV MPEeAYCUNUTENb BekTopHbIN aHanu3atop Lenen
/amepuTens MoLHocTH ¢ WiHon USB

OcHoBa: aHanu3aTop aHTeHHO-(PUAEPHbLIX YCTPOWUCTB

N3mepeHus xapakTepucTuk kabenei ¢ NOMOLLbIo

pedrekTomMeTpun BO BpemeHHoi obnacu (TDR)

[wnanasoH yactoT o1 30/300 kI Ao 54 My, [wnana3oH yactoT

LOuHamunyeckui 117 pb [OuHamnyecknii ananasoH,

OMnanasoH CUCTeMbl cBO6OOHbIN OT NapasuTHbIX
COCTaBMAOLLMNX

YpoBeHb 0,001 ob [orpelHocTb n3mepeHuns

3aLLyMIEeHHOCTH rpaduka aMnnuTyabl

HanpasneHHOCTb 39 nb DazoBbIN WYM

BbIxoaHas MOLLHOCTb 9 nbm CpepnHuii ypoBeHb

COBCTBEHHbIX LLIYMOB
(c npegycunuTenem)

Buabl kannbposku CalReady, SOLT, kanubpoBka [eHepaTop
BONHOBOAA, KanmbpoBka HEMOAyNMMPOBaHHbIX
C HEN3BECTHOWN NepPeMbIYKOW, curHanos/cregsaLmn
kanubposka AYX, Ecal reHepartop

[Mapa3uTHble cocTaBnsoLme,
OTHECEeHHble KO BXoay

WHTepmoaynsiunoHHbIe
NCKaXXeHMUs!
TpeTbero nopsiaka

oT5klMy o541y

6onee 104 nb

Ha yacTtoTe 2,4 T

0,2 nb

—117 nbH/Ty

—-163 nbm

oT 30 k'y go 54 My,

—-80 nbm

+13 npbm
Ha vacToTe 2,4 Ty



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

Mocetnte www.keysight.com Ctp. 5



AHanusatopbl FieldFox ype3BblyainHo yao6HbI B MCMOSb30BaHUM

BepTukansbHas
opueHTauus naHenu
N KPYMHbIE KHOMKM,
C KOTOpbIMU YO0BHO
paboTaTb gaxe

B nepyaTkax

KEYSIGHT FieldFox Microwave Analyzer ngs178 18GHz

AHTUOBNMKOBbLIN
6,5-0101MMOBbIN
KNOKOKPU-
cTannnyeckumn
auecnnen co
CBEeTOAMOaHOM
noacBeTKoMn

BokoBon pemeHb,
6naropapsi
KoTopomy npunbop
yaobHo fepxaTb

1 NepeHoCcUTb \

292 mm
(11,5 pronma)

Measure
1

CneumanuanpoBaHHble Freq/Dist Knasuarypa

KHONMKM CrpynnupoBaHsbi 1 .
. Scale/ | c nopaceeTKon

ONS yrpoLLEeHns Amptd a |

N3MepeHUii B NMomneBbiX ,

YCoBMsX . o e

7

CneupnarnbHble KHOMKN
ans 6eicTporo goctyna
K OYHKUMUSIM MapKepPHbIX
N3MepeHun

|‘ 188 mm

(7,4 pronma)



..a UX HaIEXHOCTb M NMPOYHOCTb 3aCNyXKIBAIOT JOBEPHS Tun N (posera)

Bxoa Ans noaknoyeHnst BHELHEro
MNCTOYHIIKa OMOPHbIX CUTHaoB

1 CUTHarnoB BHELUHEro 3anycka I'IopT 2

MopT 1

Ona monenen 9913/14/15/16/17/18/33/34/35/37B
1 N9938B 6e3 onuumm 100

3,5 MM (BuIika) 7 2,4 MM (BiTIKa)

Port 2 “taput

=’ €)

| __ N Ohl®
Ons mopenen N9950/51/52/60/61/62B, N9953/63B
(54 I'Ty) c pasbemamu 1,8 Mm (BUnKa).

Ckoba gns kpenneHus

CneuvanbHas Huwa ans TouHoe onpeaenexHve
3awWmThl BY-paszbemos MECTOMOMOXKEHUS C NMOMOLLbHO HaMe4Horo pemHa *Tonbko Ans Mogenu
BCTpoeHHoro GPS-npuemHuka N9938B ¢ onuuen 100
B/ CIMNPABA
Mopt LAN ans nepepaun MopTel USB Ans NoaKnioYeHns YyCTPOMCTB
AaHHbBIX 1 NpOorpamMmMnupoBaHns Cnot kapTbl namati SD 0N XpaHeHs AaHHbIX U NPOorpaMMUpOBaHns
AKKyMynsiTopHas C nomoLubio komaHg SCPI ANs XpaHEeHUs AaHHbIX C nomoLLbio komaHa SCPI

baTapes obecneumBaeT 4o
4,5 yacoB HenpepbIBHON
paboTbl C BO3MOXHOCTbHO
3aMeHbl B MOMEBbIX
yCrnoBUsiX

LLIMpoKononocHbIi Bbixoa ANs BHELLHWX OMOPHbIX CUrHanoB "epMeTn3npoBaHHbIE KPbILLKM
BbixoA M4 M CUrHanoB BHELLHEero 3anycka ANA 3aWuThl OT Bnarn

B[O CNEBA

BCTpOEHHbIN UCTOYHMK NOCTOSAHHOMO TOKa
0N MUTaHWs BHELUHUX TPOWMHMKOB
CcMeLLeHuns, NPOBHMKOB
aKTUBHbIX YCTPOWUCTB




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-(MAEPHbIX YCTPONCTB (ADY)

OT natnagecaT 4o WeCTUAECATU NPoLeHToB Npobrnem B cuctemax CBY-ceazm
00yCrnoBneHbl HENCMPaBHOCTAMM B Kabernsix, aHTEHHaxX U pazbeMax. YXyaLweHne
XapaKTepUCTUK AEPHbLIX NHWUIA MPUBOAUT K YMEHBLLIEHMIO 30HbI MOKPbITUS,
CHWXXEHMIO YyBCTBUTENBHOCTU MPUEMHOrO TpakTa 1 cbosim cBs3u. [ina obecneyeHns
BbICOKOro KadectBa CBY-cBA3M o4eHb BaXkHO NOAAEPKMBATL BCE aHTEHHO-
dunaepHble CUCTEMBI B UCNpaBHOM cocTosHuN. AHanm3aTtopsbl FieldFox obnagatot
YHUKanbHbIMN BO3MOXHOCTSIMK, 06ecrneyrBatoLLMMm BCe HEOOXOAUMbIE U3MEPEHUSI
NS BbISIBNEHNST HEUCNPABHOCTEN M TEXHUYECKOrO 0OCNyKMBaHNSA 3TUX CUCTEM.

BHocuMmble noTepn 1 NoTepu B kabene

BHocvMmble noTepun unu notepu B kKabene xapakTepusytoT MOTepU B COEANHEHUSIX,
dmaepax, aHTEHHbIX PasfenuUTEnsaX U CHDKEHME KoadduLmeHTa yeuneHns
ycunuTenen, yctaHaenmBaembix Ha Bbiwkax (TMA). Ananusaropsbl FieldFox
MO3BONSIOT M3MEPHATL NOTepy B kabene (0QHONOPTOBbIE N3MEPEHWS) U BHOCUMbIE
noTepw (AByXnopToBble n3MepeHust). Kpome Toro, yHKUMSA aHanmM3a nepegayn
Ha 6onbLioe pacctosiHve (ERTA) moxeT 6bITb NonesHa Ang usmepeHus Ha mecte
aKcnnyaTaumm XxapakTepUCTUK NPOTSXKEHHbIX KaberbHbIX NIMHNA, BHOCALLMX
GorbLUne NoTepw.

BosspartHble notepu/KCBH

BosspatHble notepn (RL) nnm koadduumMeHT cTosHert BOSHbI MO HANPSHKEHUIO
(KCBH) — aT0 eAMHCTBEHHAs M camast BaXkHas XapaKTepUCTUKa, NMO3BOMsoLLas
OLEHUTb PaboTOCNOCOOHOCTL aHTEHHO-COMAEPHON CUCTEMBI. DTOT NapameTp
XapakrepuayeT 3peKTBHOCTb Nepeaayn MOLLHOCTU B JAHHON CUCTEME.

V13mepeHue pacctosHus fo HeogHopoaHocTk (DTF) n napameTpos
oTpaxeHus BO BpemeHHom obnacTu (TDR)

MapameTtp DTF nomoraeTt onpegenvtbs MECTOMONOXEHNE N XapakTep
HEeOOHOPOAHOCTEN B NMTMHUSX Nepefayn. ATo MOryT ObITb, HaNpUMep,
KOpPOTKOE 3aMblkaHue, 0OpbIB UNu nonagaHune B kabenb Boabl.

AHanuzatop FieldFox no3BonsieT 0qHOBPEMEHHO N3MEPSATL BO3BPATHbIE NOTEPU

1 paccTosiHWE 10 HEOQHOPOAHOCTW. JTO MOMOraeT COOTHECTH ObLLee yXyALLeHVe
XapaKTEPUCTMK CUCTEMbI C KOHKPETHBIMU HEUCMPABHOCTAMMW aHTEHH 1 hnaepoB.
BcTpoeHHasi nporpaMma-peaakTop TUMNoB kaberner No3BonsieT USMEHSTb
XapaKTePUCTUKM CYLLECTBYHOLLMX TUMOB Ha MECTE NPOBEAEHNS U3MEPEHWI

N COXPaHsITb UX KaK HOBblE TUMbl kabenen ¢ 3agaBaeMbiMy MoNb3oBaTeNieM MEHaMMU.

/3mepeHe paccTosiHUS A0 HEOHOPOAHOCTY 1 NAapaMeTPOB OTPaXKeHMS
BO BPEMEHHO 06nacTy 3a ofiHy pa3BepTky

OpHoBpeMeHHoe oTobpaxeHne obpaTHbIX
noTepb 1 PacCcTosiHUA 40 HEOAHOPOAHOCTU

W‘r‘ﬁ"r‘"

V13mepeHne BHOCUMbIX MOTepb Ha hunbTpe

[MonHoe npeacTaBneHne o HeMcrnpaBHOCTSAX
C nomoLLbIo dyHkummn TDR

PyHKUMS M3MEPEHNS NapaMETPOB OTPaXXeHNs BO BpeMeHHo obnactun aHanmsatopos FieldFox npumeHsieTcs CoBMEeCTHO

C (byHKUMSIMU 3MEPEHNs 0BpaTHbIX NOTEPb U PACCTOSHMA 40 HeoaHOPoAHOCTU. MamepeHne TDR gaet nHdopmaumio 06
N3MEHEHMIN BOSTHOBOTO COMPOTUBEHNS MO BCEN AnnHe kabens 1 no3BonseT onpeaensTb TUNn HeogHopoaHocTen. Miameperue
RL BbIsiBNsgeT npobnembl paccornacoBaHus, a DTF ykasbiBaeT Ha HEMCNPABHOCTM U NOXuMe coeanHeHUsi. AHannsaTop
FieldFox siBnsieTcs eanHCTBEHHBIM NPUBGOPOM, CNOCOBOHbBIM BbINONMHATE n3mepeHust DTF n TDR 3a ogHy passepTky.



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,qnep»(l(a NoJ1b30BaTENIbCKNX KaJ'IVI6pOBO‘-IHbIX KOMMIEKTOB

[na nonb3oBaTtenen, KOTopble NPeanoYnTaloT UCNONb30BaThk TPaAULMOHHbIE
MexaHu4eckne KanmbpoBoYHbIe KOMMNIEKThI, aHanu3aTopsbl FieldFox
obecneymBatoT NoAAEPKKY OOMNbLIMHCTBA TaKMX KOMMIEKTOB NPOM3BOACTBA
Keysight, Agilent u HP 1 nossonsitoT co3paBaTe cO6CTBEHHbIE
KanmbpoBOYHbIE KOMMNNEKTHI.

BbicTpas 1 TouHas kannbposka ¢ nomoLbo moayns ECal

Ananusatopsl FieldFox nogaepxvBaloT ncnons3oBaHne MOAYEn 3NeKTPOHHOMN
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.

Mocetnte www.keysight.com Crtp. 12



AHanusaTop cnekTpa

B obnactn CBY-cBA3W, pagnmonoKaLMoHHbIX U CMYTHUKOBLIX CUCTEM,

a Takke B chepe kommepyeckor CBY peTpaHcnaumm, cneunanmcTbl HECyT
OTBETCTBEHHOCTb HE TONbKO 3@ MOHTaX U TeXHUYeckoe obcnyxunsaHue
060opyaoBaHNs, HO 1 3a Ka4eCTBO APMPHBIX CUrHanoB. B aToi cBA3n M
HeobX0AMMO OCYLLECTBNATL PErynspHbIA KOHTPOSb CNeKTpa C Lenbio
BbISIBIIEHUS HEXEeNaTenbHbIX CUTHArNoB, a Takke BECTY MOHUTOPUWHI CUrHaroB.

AHanunsatopsl cnektpa FieldFox oTnnMyHo noaxogat Ans paboTbl B yCNoBUsIX
ONHAMUYHO M3MEHSIIOLLENCS crieKTpanbHOW 06cTaHoBKM. [py BbINOMHEHUN
M3MEePEHUI MOTyT BO3HMKaTb pasfnyHble JOMOMHUTENbHbIE TPYAHOCTH,
Hanpumep, HEOOXOAMMOCTb OTCIEXMBAHUS CUTHAMNOB HU3KOrO YPOBHS Ha
hoHe MOLLHbIX cUrHanoB (TpebyeTcs LWMPOKMI AUHAMUYECKUIA LMana3oH)
nnm obHapy)XeHns1 CUrHanoB B YCNOBUSIX BrIM3KOro coceAcTBa C CUrHanamm
nomex (TpebyeTcst o4eHb HU3KUI YPOBEHb (ha30oBbIX LLYMOB).

lMpeBocxoaHbIN AUHaAMUYECKMIA Amana3oH aHanu3atopos FieldFox
(MHTEpMOAYNALNOHHbBIE UCKaXEHUS TpeTbero nopsaka +15 gbm), HU3kuN
dasosbivi Wym (—117 abH/Ty npu otcTponke 10 kL) 1 manoe Bpems
CBMMMPOBaHWSA YNpOLL AT BbIMOJIHEHWE 3TUX CMOXHbIX 3aA4ay. AHanu3aTopsl
cnekTpa FieldFox Takke obecneymBatoT BECb KOMMMEKC N3MEPEHUIA MOLLIHOCTH
1 NPefoCTaBNAT MNOMHbIA HAaboP OYHKLMIA ANS KOHTPOMS TPacc U COCTOAHUS.

BbicovaiLuas To4HOCTb N3MepPEHNa amninTyabl be3 npeaBapuTesibHOro
nporpesa npubopa

Bnarogaps cdyHkuun InstAlign B aHanusaTopax FieldFox BHyTpeHH:As
KOPPEKTMPOBKa aMnnuTyabl MPOVCXOAUT aBTOMATUYECK/ NPU UBMEHEHUN

TemMnepartypbl Opr)Ka}OLLl,el;l 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, Takas TO4HOCTbL 0OecneyrBaeTCs cpasy Nocne BKIHYeHUs
aHanusatopos FieldFox — 6e3 npeaBapuTenbLHOro Nporpeea.

l/IsmepeHme MOLLIHOCTW B KaHale

Mpn pa3paboTke COBPEMEHHbIX YCTPOMNCTB 6ECNPOBOAHON CBA3M BO3MOXHOCTb
TOYHOrO M3MEPEHNST MOLLHOCTU CUrHArOoB C LMPOBOWN MOAYNALMEN NO3BoNseT
o6ecneynTb BbICOKUIA YPOBEHb NMPOU3BOANTENBHOCTY CUCTEMBI 1 NOBLICUTH
KayecTBO cBA3U. B cnyyae LumpokononocHbix curHanos aHanuaartopsl FieldFox
obecneymBaloT ObICTPbIE U TOYHBIE N3MEPEHNS MOLLHOCTM, B TOM YncCne
N3MepeHNst MOLLLHOCTM B KaHarne, 3aHMMaeMo Nomockl YacToT, MOLLHOCTH

B COCEHEM KaHamne U CrneKkTpanbHON Macku nanyvenus (SEM).

Mpw BbINOTHEHNM BPYYHYHO 3TN U3MEPEHMSI MOTYT ObITb CIOXHBIMU U TPYLOEMKUMN,
ofHaKo Habop hyHKLMIA AN U3MepeHust MOLLHOCTK aHanm3aTtopoB FieldFox oenaet

NX HaCTPOWMKY NPOCTOW, BbICTPO 1 yAOBHOWN.

|
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MOHUTOPWHT CnekTpa B Anana3oHe 4acToT
00 26,5 Ty, ¢ NoMOLLbI0 aHanM3aTopoB
FieldFox

sz 12,18 /o
©-82.18 =

VamepeHne MoLLHOCTM B kKaHane ansi
curHana 5G NR FR1

15.40
-11.30 =

M3mepeHune 3aHMMaeMon Nonockl 4acToT
ons curhana LTE-A



VI3mepeHue cnekTpanbHON Mackn uanyyenms (SEM)

MamepeHne cnekTpanbHown Mackv usnyyerus (SEM) nossonsieT xapakrepusoBaTb
nepenady CUrHasnos, Npyu KOTOPOW MOLLHOCTb BHYTPUMOMOCHbBIX 1 BHEMOSOCHbIX
N3My4YeHnin N3MepsieTcsa B 3aiaHHON NOoce YacToT U Npu onpeaeneHHbIX
OTCTPOMKax MO YacTOTe OTHOCUTENBHO MaKCUMarnbHON MOLLHOCTU HECYLLEN.
Mamepenne SEM npencraBnsieT cobon cBMNUMpoBaHUE B CEFMEHTE, OrpaHNYEHHOM
HWDKHEW 1 BEPXHEN YacToTaMM OTHOCUTENBHO OMOPHOW LEHTParIbHOWM YacToThl.
KaxxapbI cCerMeHT MOXXeT UMETb pa3Hble HacTPOWKKM nosiockl 063opa, Nomnockl
paspeweHus (RBW) n nonockl kaHana. NogaepxveaeTtcs 4o 8 CerMeHToB
OTCTPOWKM 1 TECTUPOBAHMNE MO Macke (N0 KPpUTEPUID «TOAEH/HE TOAEH»)

C abCONTHLIMU UM OTHOCUTENBHBLIMU NPEAENbHLIMU 3HAYEHUSIMU.

AHaJ'II/ISaTOp CnekTpa C BpEMEHHbIM CTpO6VIpOBaHVIeM

MamepeHne napameTtpoB BY-umnynbcoB Bcerga Obino CrioxHON 3agaven,
MOCKOSbKY NPy 3TOM 3a[eiCTBOBaHO MHOXECTBO HacTpoek npubopa. bnarogaps
onuun 238 «bbicTpoe npeobpasoBaHne Pypbe ¢ BpEMEHHbIM CTPOBMPOBaHEM»
aHanusaTtop FieldFox moxeT dyHKUMOHMPOBaTL OAHOBPEMEHHO Kak aHanu3aTop
cnekTpa n ocuumnorpad. ATo No3sonseT b6bICTPo 06HapPYXMBaTb UMMYNbChI

BO BPEMEHHOM N YacTOTHOM obnacTax. Bpems ctpobupoBaHusi oT 6 MKC 0

1,8 ¢ Nno3BonseT 0OAHOBPEMEHHO UCCneaoBaTb OAMH U HECKOMbLKO MMMYIbCOB
Unu AnNUTenbHOCTL hpoHTa/cpesa nMnyrbea, a Takke aHanuMaMpoBaTb BNUSHUE
dopmbl MNyrbca Ha paclumpenne cnektpa. yHKUuy 3anycka no BuaeocurHarny,
BHELLHEro 3arycka v 3anycka no kopotkum PY-naketam obecneunBatoT HagexHoe
oBHapyxeHve nMnynbcoB. ABTOMaTUYECKNE HACTPOVKM 3adepKKM 3anycka

1 NONIOChl aHanm3a MoBbILLAT TOYHOCTb N3MEPEHUST XapaKTEPUCTHK UMY bCOB.

[Neproauyeckun 3anyck no penmy, CMHXPOHN3UPOBAHHbIN
¢ curHanom GPS

Mepuognyeckuii 3anyck No ppermMy no3BonsieT BbIMOMHATb 3anycK

C (PMKCMpPOBaHHBIM UHTEPBANIOM MexXxay ycnewHbIMU BbINONTHEHNUAMU N3MEPEHNN.

CoBpeMeHHbIe CUCTEMbI CBA3M, Takme kak 5G, Ncnonb3yoT AyNNEeKCHbIV PEXUM
C BpemMeHHbIM pasgeneHuem (TDD) ansa goctyna k cnektpy. [Nepuoanyeckuia
3anyck ¢ BpEMEHHbIM CTPOBUPOBaHNEM NOMOraeT pa3nuyaTtb CUrHarbl
BOCXOASILLErO M HUCXOASLLIEro KaHanoB, YTo 0coO6eHHO None3Ho Ans
obHapyeHus noMmex B Bocxoasiem kaHane cetn TDD. Ecnu namepeHnune
3anyckaeTcsi Mo rpaHuLe kagpa, KoTopasi MOXXeT ObITb CUHXPOHM3NpOBaHa

no GPS, To AaHHble 3axBaTbIBAKOTCS TOMbKO BHYTPU 0003HAYEHHOW rpaHuLbl.

dard: Mo

3amepeHue cnekTpansHOn Macku
nanyyexust ansa curdana 5G NR FR1
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AHanu3 xapakTepucTUK MMMNYrbCHbIX
BY-curHanoB ¢ nomoLbo onuum
CcTpobuMpoBaHus BO BpEMEHHON obnacTu
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CwvrHan kaHana ynpaenexusi LTE FDD,

3axBaYeHHbIN C MepUOaNYECKM 3amnyCKoM
Kagpa, CUHXPOHM3NPOBaHHbIM Mo GPS



AHanusatop cnektpa peansHoro Bpemern (RTSA)

lMoBcemecTHOE pacnpocTpaHeHne TexHoNnorui 6ecnpoBOAHON CBA3N KOMMEPYECKOrO
1 BOEHHOrO Ha3Ha4YeHWs MPYBESIO K TOMY, YTO BECb YACTOTHbIV CNEKTP 3arnofHEH
YMBILLIIEHHBIMW U CAyYalHbIMM MOMexXamMn. NMoMexm 3HaUUTENBHO YXYALLAT KAa4eCcTBO
paboTbl ceTen 1 NpUBOLAT Kk Nepebosiv cBs3n. Kpome Toro, ncnornb3oBaHne MeToaoB
UMdPOBON MOAYMALMM 1 MAKeTHOW Nepefayy 3aTpyaHseT HagexHoe obHapyXeHve
MCTOYHMKOB NnomMex. PyHKUMS aHanmu3a criekTpa B pexume peanbHoro 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 npuopnteTom aBnsieTcsi oOGHapyeHve curHana BHe 3aBMCUMOCTU OT
TOYHOCTV U3MEPEHMS aMMNUTYApl, TO B TAKUX Criydasx aHanmaatopsl FieldFox

MOryT OBHapyXMBaTb CUrHarbl ANMUTENbHOCTBIO 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
npeacTasrieHve cnekTpanbHOM 3aHATOCTM YacTOTHOro AnanasoHa. Tak, Hanpumep,
dyHKUMA RTSA B pexvmMe 0TOBpaXKeHNs CrekTparnbHOM NNOTHOCTM MO3BONAET
0OBHapyx1BaTb CUrHarbl HA3KOrO YPOBHSA B MPUCYTCTBUM MOLLHOrO curHana.

Bbl MoXeTe BbICTPO HanNTK faxe camblii TPYAHOYIOBUMbIV CUTHAI C MOMOLLbIO
dyHKUMK 3anucun aHanusaTopos FieldFox, a 3aTem Bocnonb3oBaTbCst hyHKUMEN
BOCMPOM3BeaeHUs AN aHanm3a CoXpaHeHHbIX JaHHbIX B aBTOHOMHOM pexume.
®dyHkuma RTSA ans FieldFox no3BonsieT nepekntounTbCs B PEXUM pearbHOro
BPEMEHW OOHVUM HaxaTueM KHOMKW.

lMporpammHoe obecneyenne Surveyor 4D N6820ES

AHanusaTop FieldFox MoxHO npeBpaTnTb B NOPTATUBHYIO CUCTEMY MOHUTOPUHIa
cnekTpa ¢ aBTOHOMHbIM NTaHMeM, AobasuB nporpammHoe obecneveHne N6820ES
Surveyor 4D, koTopoe No3BONSIET CO3AaBaTh 40 YETbIPEX NErko HacTpanBaeMbIX
3KpaHOB OTOOpaXXeHUs CnekTpa C BbICOKUM paspelleHnem. PasnmnyHble

CErMeHTbI CNeKTpa MOXXHO OAHOBPEMEHHO NPOCMaTpPMBaTh Kak B TPaanLMOHHOM
NnpeacTaBieHnm, Tak U B BUAE MOSTHOLBETHONM CNieKTporpamMmmbl. B nporpammy
Surveyor 4D BxogaT doyHKLMM aBTOMATUYECKOrO OnpeaeneHnst SHEPreTMYecknx
XapaKTEPUCTUK CUrHArOB, U3BMEYEHNSI NX NapaMeTpPoB 1 perncrTpaumm nHopmMaumnm
B 6a3e gaHHbIX. [lononHutensHast PyHKUMSA pacno3HaBaHusa mogynsumm FieldFox
NpeaoCcTaBnsieT MOLHbIV KnaccudukaTop CUrHanoB, BKYatowmn 25 Bnaos
aHanorosow 1 UMGPOBOM MOAYNALMU, KOTOPbIE PaCcro3HAKTCH NO CNEKTPY

B pEXMME pearnbHOro BpEMEHU UK NO paHee 3anucaHHbIM SaHHbIM Q.

PyHKLUMA Nogaum npegynpexaarLwmx curHanos nporpaMmmel Surveyor 4D Ha ocHoBe
KpUTEpPUEB, MONYyYEHHbIX 13 U3BMIEYEHHbIX NapamMeTpUYecKnx aHHbIX CUrHana,
MOXET MHULMMPOBATL pasnuyHble AeNCTBUS: 3annCb, OTNPaBka YBEAOMIIEHUS N0
3NEKTPOHHON noYTe 1 T. 4. bnarogaps BO3MOXHOCTU HAaCTPONKM B aBTOMATUYECKOM
UINN PYYHOM pexumax paboTsl nporpamma Surveyor 4D no3BonsaeT 3Ha4UUTENbHO
pacLmMpuTb BO3MOXHOCTM aHanmaaTtopos FieldFox no MOHUTOPUHrY criekTpa.

OBHapy>XeHWe HECKOSTbKMX UMY bCOB

C CMONb30BaHNEM 3KpaHa CreKTparbHOM
NMOTHOCTU C HAaCTpavBaeMbiM BpeMeHEM
nocrnecseyYeHnst

BbisiBNeHve pa3nuyHbIX TUMOB
curHanos (Bluetooth n WiFi)
B OJJHOM YacCTOTHOM AunanasoHe

[MopTaTuBHasi cuctemMa MOHUTOPUHIa
obecneyrBaeT OxBaT AMana3oHoB OT
CBEPXASIMHHBIX 40 MUMNIMMETPOBbIX
BOJH cuctem 5G

MoceTute www.keysight.com
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AHanuzaTtop nomex

Ha kauecTtBO 06cnyxmBaHus (QoS) ceTu CBA3M HEMNOCPEACTBEHHOE BMUSIHNE
OKa3blBaloT MOMEXU, KOTOpble ObIBAKOT BHELLUHUMY W BHYTPEHHUMMU Y MOTYT
NPUCYTCTBOBATb B BOCXOASILLMX Y HACXOASILLMX KaHanax. AHanm3aTop nomex
FieldFox nmeeT LWNpOKMIN AMHAMUYECKMIA AMana3oH U 1 cnocobeH BbICTPo
pacnosHaBaTb curHasnbl noMex. BosaMoxHOCTb NpeacTaBneHns cnektpa

B BMAE CNEKTPorpaMmbl Ui MOTOYHOW AnarpaMMbl NO3BOSSIET OOHapyXMBaTh
HeCTauUMOHapHbIE CUrHarbl U OTCIEXMBATbL CUrHarbl B TEYeHWe OnpeaesieHHoro
nepuoAa BpemeHun. Tpacchbl CUrHaroB MOXHO 3anucaTb BO BHYTPEHHIOW MamMATb
WIN Ha BHELUHWI HakonuTenb 4118 06paboTkn B aBTOHOMHOM peXUME.

CKaHep KaHanoB Bo3MOXHOCTbL NpeAcTaBneHns cnekTpa B Buae
NOTOYHOW Anarpammbl YCKOPSIET NOUCK MOMEX
CKaHep KaHaloB No3BoNiAeT namMepATb MOLLHOCTb OAHOBPEMEHHO B HECKOJTbKNX

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 aHanmnsa NoKpbITUSA CETW.

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,
MOSyYEHHbIX C MOMOLLIbKO BEKTOPHOIO aHanmusaTtopa Lenew, U MOLLHOCTU B KaHarne )
1 MOLLHOCTU B COCEHEM KaHarie, MoMy4eHHbIX C MOMOLLbI0 aHanmaarTopa crnekTpa. pp— H
OpHako Ans nonyyYeHus nosiHoM KapTUHbI MPOU3BOAUTENBHOCTU CUCTEMBI F
TpebyeTca AONONHUTENbHAsA OLEHKa COBCTBEHHOrO LWyma. [ns pelueHns aTon
3apa4m HeobXoaMMO NPOBECTU M3MepeHne KoadhdMLMEHTa LyMa, KOTopble
MO3BOSSIOT KONMMYECTBEHHO OLIEHWTbL YXYALLEHNE OTHOLLEHNS CUrHanN/LWyM,
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
BCTPOEHHOrO KarnbKynaTopa norpeLLIHoCcTy.

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

TouHoe onpeferneHve koadduuneHTa
LyMa yCTPOWCTB
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Ampid

i

AHanorosas femogynsuus curHanos ¢ amnnutygHon (AM)
W yactotHou (UM) mozynsumen

dPyHKLUMA aHanoroBor gemoaynsuum aHanmaatopo FieldFox ncnonb3yetcsa ans
onpegenexust xapakrepuctnk AM/MM paguonepenaTyvMkoB UM HACTPOMKN Ha
CUrHan v NpoCnyLINBaHUsS ayANOCUTHANOB C MOMOLLbIO BCTPOEHHbIX AMHAMUKOB
nnu HayLwHuKkoB. Kpome Toro, ata yHKLUMS NO3BONSET BbIMOMHATE N3MEPEHUS
napameTpoB PaAMo4acTOTHOrO CNeKTpa, AeMOAYMMPOBAHHbLIX CUrHaNoB Unn
CUrHarnoB C amnnMTyaHON/4aCTOTHON MOAYNSLMEN, HanpuMep, MOLLHOCTU HECYLLIEN,
rnyOuHbLI MOAYNALMU U OTHOLLEHUS curHan/(Lwym + nckaxkeHns) (SINAD).

BbIxoa curHana npomexyTodHomn YactoTsl (M4)

B aHanusatopax FieldFox B pexvime aHanusaTopa crnekTpa npeaycMOTPeH BbIX04,
curHana MY ¢ wupwmHon nonocsl 10 Ml (Y3KOMONOCHbBIN TPAKT) UK, KakK Onuus,

120 MI'y (LUMPOKOMOMOCHBIN TPaKT), YTO NO3BOMNSAET UCMONb30BaTh NPMOOP B KAYECTBE
MOHWXKatoLLLero npeobpasoBaTens YacToTbl ANst OLMAPOBKY CUrHarna ¢ NoMOLLbIO
BHELLHEro n3MepuTenbsHoro obopyaoBaHusi, HanpyuMep, ocuunorpacoB peanbHOro
BpemeHu, unu nporpammbl 89600 VSA ¢ Lenbto yrnybrneHHoro aHanvaa curHana.

OnpefeneHre XapakTepUCTUK CUrHArNoB
¢ AM/MM-moaynsaumen ncnons3oBaHnem
aHanorosov Aemoaynaumm

l/IsmepeHme HaMpAXXeHHOCTN NonA

Mpy onpeaeneHnn xapakTepucTyK 3MEeKTPUYECKOro M MarHUTHOTO Mornen cnegyet
yYnTbIBaTh KOIMULIMEHT YCUIEHUSI aHTEHHbI U NOTEpU B kabensix. [nsa aTtoro |
HY>XHO 3arpy3unTb 3Ha4YeHUs1 KOAPPULMEHTOB yCUEHNS aHTEHHBI U MOTEPb B kaberne, ’
MCnonb3ysa opraHbl ynpasneHusi Ha nepegHe naHenu FieldFox nnu ¢ nomoLubio
GecnnaTtHoro nporpammHoro obecneveHus Data Link.

HeszaBucHMbIA UCTOYHWK CUrHaNOB

AnanusaTtop FieldFox nmeeT BCTpOEHHbIN HE3aBUCUMBIN UCTOYHMK CUrHAMNoB

C AmanasoHoMm 4yacToT Ao 54 'L 1 BbIXOAHOM MOLLHOCTbIO 6onee 8 obM. IcTouHKMK
CUrHanoB MOXHO HacTpoUTb Ha Noby YacToTy, BHE 3aBUCMMOCTY OT YacTOThl
aHanuaartopa cnekTpa. /ICTOYHMK CUrHanoB MOXET UCMONb30BaTbCsA Afsi CO34aHNs
TECTOBbIX CUTHANOB AN M3MEPEHMUS 30HbI MOKPbITUSA, FOCTUPOBKM @HTEHHbI, OLLEHKN
pas3BsA3KN aHTEHHbI, 3PEKTUBHOCTN IKPAHUPOBAHUS, a TaKKe ANt NPOBEPKM
YCTPOWCTB C OTCTPONKOM YacTOThI.

'MWff;wm,%WWW

Mcronb3oBaHne BCTPOEHHOTO UCTOYHMKA
CBY-cvrHanoB ansi TeCTUpOBaHust
TpaHCNoHAEPOB

Ananua nepegaym Ha Bonblioe pacctosHue (ERTA)

M3amepeHune napaMeTpoB ycTaHOBMNEHHBIX No MecTy CBY-kabenen 6onbLuoi
ONVHbI, HaNprMep, Ha Kopabrsx, ABMNSIETCA CrOXKHOM 3agaden 1 Tpebyet Hanmunst li
NpuBOPOB C LUNMPOKUM AMHAMUYECKAM OMana3oHOM U BbICOKOM CKOPOCTbLH M3MEPEHMWIA. r L2
TpaanUMOHHO TakMe N3MepPEeHs BbIMOSTHAMNUCH C UCMOMb30BAHMEM HACTOMNbHbIX
CKansipHbIX aHanM3aTopoB, KOTOPbIe CIULLKOM rPOMO3KM Ast paboTbl B MONEBbIX - .
. XOf] 3anycka BhIXOFI 3anycka

ycnosusix. yHkumsa ERTA B aHanusatopax FieldFox no3BonsieT BbINONHATb A ET— TR
n3MepeHnsa B AuHammnyeckomM avanasoHe o 108 ab (Ha vactote 6 'Mu) unn 77 gb Kaens Ethernet
(Ha yacToTe 26,5 [TL) C NoMOLLbI0 NOPTaTMBHOIO aHanusatopa 6e3 KannmbpoBku
n nporpeBa. [Ans nameperun ERTA HyxHbl ABa npubopa FieldFox — no ogHomy 3 3
Ha KaXaoM KoHLe kabensi. OyH U3 HUX paBoTaeT Kak UCTOYHMK, 8 BTOPOit — Vsmepe+ie napameTpos kabenev GonbLuow

- . ) OJVHBI C BBICOKUM YPOBHEM MOTEPb C NMOMOLLBIO
KaK npremMHuK. bnarogapsa nateHtoBaHHoM TexHonornn Keysight InstAlign yHKLMM ERTA
Takasi KOHGUrypaums NO3BOSSIET BbINOMHATL U3MEPEHMs NOTePb B kabensax
¢ norpeLuHocTbio £0,7 ab.

LIVIHHbIiA TecTupyeMbiit Kabenb

BeoMblit/MCTOUHNK Beaywnit/npnemHnk



[MpoBepKa kayecTBa CUrHarmoB ¢ LMGpoBon Mogynaumen

B coBpeMeHHbIX cnctemax 6ecnpoBOfAHON CBA3WN AMS NOBbILLEHNS
MPOMYCKHOM CMOCOBGHOCTU 11 MOMEXOYCTONYMBOCTUN NCMOSb3YIOTCA CUrHarnbl
¢ uncbpoBor MogynsAumen. [nsa noBbILLEHUS NPOMYCKHOW CNOCOBHOCTU
cucTeMbl 1 3PEKTMBHOCTM UCMONb30BaHMS CNEeKTpa UCNOMb3yTCA
pasnuyHble cxeMbl moaynauun. OCHOBHOM 3agaven npu oueHke obLyen
NPOV3BOANTENBHOCTUN CUCTEMBI ABNAETCA COOTHECEHME KavecTBa
dYHKLUMOHNPOBaHNS BY-KOMNOHEHTOB C Ka4eCTBOM 3hMPHOro curHana.

O6bIYHO NpU UCCredoBaHUM TPaKTa Nepegayy CUCTEMbl U3MEPSIOT MOLLIHOCTb
nepefaTymka, YacTOTHYHO XapaKTePUCTUKY, pabouyyto MOMOCY YacToT U TOYKY

OueHKa KayecTBa curHana B cetn

KoMnpeccun ycuneHus Ha 1 ab. OfHako Ans curHasnos ¢ LmMgpoBon moaynaumuen 061LLIeCTBEHHOI 6e30MacHOCTH:
3TUX U3MEPEHUI HEQOCTATOYHO. TO CBA3AHO C TEM, YTO TaKME U3MEpPEHUS aemopynaumsa curHana P25 C4FM
BBIMOMHSIOTCA C UCTONB30BaHNEM HEMOAYMMPOBAHHOMO UCTBITATENBHOMO CUTHanNa, C nomoLpio aHanuaatopa FieldFox

KOTOpPbIN MMEET OTHOLLIEHUE MMKOBOTrO 3Ha4YeHus k cpegHemy 0 ab. [insa curHanos
C UndpOBO MOAYNALMEN 3TO OTHOLLEHVE MHOIO Bbille (MOXET Nerko AOCTUMHYTb
3-10 gb). 310 O3HAYaET, YTO MUKOBAs MOLLHOCTb CUrHana MoXxeT ObITb HAMHOTO
BbILLE, YEM Y UCTbITATENbHBIX CUTHAIOB, UCMOSb3YEMbIX AT OLEHKW yKa3aHHbIX
BblLLIE NApaMeTpOoB.

Bbicokoe 3Ha4yeHne NMKOBOW MOLLHOCTW MOXET NepeBecTU ycunutenb B HEIMMHENHbIN PEXUM 1 Bbl3BaTb yxXyaweHue
KavyecTtBa Mmoayndunn curHana. Kak n Bblcokoe 3HaveHune MoAyna BeKTopa oLMOKK (EVM), TaKkoe yxyauleHme curHana
CMOCOBHO 3HAYNUTENBHO 3aTpPyaHUTb gemMoayndaunio nepegaBaemMbiX CUrHaNnoB MOBUINbHbLIMK yCTpOVICTBaMVI. [ns npoBepku
Ka4yecTBa curHanoB Tpe6yeT09| JononHuTenbHas MHgopmaums. AHanms Moayndaunn n BOCCTaHOBI1IEHNE LMdpoBOro
CUrHana nomorarT ny4yile NnoHATb NPUYNHblI BOSBHUKHOBEHNA OTKa30B B CUCTEME.

Mporpamma BekTOpHOro aHanuaa curHanos Keysight 89600 VSA nossonseT aHanu3npoBaTb CUrHarnbl ¢ LdpoBom
MOAynsLMEN OLHOBPEMEHHO BO BPEMEHHOW, YAaCTOTHOM U MOAYNALMOHHON 06nacTsax, NpefoCcTaBnss NonesHyo
MHMOPMAaLMIO O Ka4eCTBE MOAYMALMN B PasfNYHbIX PEXMMax oTobpakeHUs pe3ynbTaToB M3MEPEHWI, BKITHOYas CNeKTp,
cossesgye |Q, mogynb BekTopa owmnbok (EVM), norpelHocTb 4acToTel 1 MHoroe apyroe. [Mporpamma VSA 89600
obecneyrBaeT BO3MOXHOCTb CO3[JaHNSA BbICOKONPOM3BOAMTENBHOIO NPOrpamMMHO-anmnapaTHOro KoMmnekca Ansa paspaboTku
1 ANarHOCTWKN YCTPOWCTB, B KOTOPbIX UCMOMNb3YOTCA CUrHarnbl pa3nuyHbix popmaTos, B Tom uncne APCO-25 n TETRA gns
pagnocucTtem obLiectBeHHon 6e3onacHocTtu, IEEE 802.11p ans aBToMobUnbHbIX cucteM 6ecnpoBOAHON CBA3W, CUrHanbI
MarnoMOLLHbIX TEppUTOpUanbHO pacnpeaeneHHbix ceTen u MintepHeTa Belen (10T), a Takke curHarnbl COTOBOW CBA3U,
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
OOMKHa ObITb yCTaHOBMNEHA ONUMS aHanmsa cnekTpa.

AHanusatop I/Q-curHanos

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

N YCTPaHATb NPUYUHBI YXYOLIEHNS kKavyecTBa curHana. MiamepeHnsi B 4aCTOTHOM U BpEMEHHON 06nacTsaX NpegocTaBnsoT
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
WHCTPYMeHTOB Python nnu gpyrux npuknagHeix NporpaMm Ans AeMOgysLMM 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
yHKUMM, Kak noacTponika amnnutyabl 1 MY nepen c60pom AaHHbIX UM OAHOKPATHbIM UM HENPEepPbIBHbIV 3axBar.



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

1 MUKOCOTbI MOMOTatoT MOBLICUTH MPOMYCKHYI CMNOCOBHOCTb CETU AN
KOHEYHbIX MoNib3oBaTene.

[nsa obecneveHns nnaBHOM nepegayn obCnyxmBaHua Mexagy pasnuyHbiMy
COTaMu 1 YacToTaMu, BaXHO YOeanTbCs, YTO Kaxaas cotTa MMEET JOCTaTO4HO
COCeHUX COT ASis paboTbl B pasfmyHbIX CLieHapUsiX MOOUITbHON CBSI3K,

TaKMX Kak rapaHTVpoBaHHasi 30Ha MOKPbITUSI AN OKa3aHWs yCryr no
nepegave ronoca, TEKCTOBbIX COOBLLIEHNA 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
«XOPOLLUMMW COCEAAMMY.

TecTupoBaHue No pagnoadmpy 4eEMOAYNMPOBaHHbIX curHanos LTE FDD

n LTE TDD nosBonseT nony4ntb NpeactaBrieHne o JOCTYMHbIX 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 OOHOW KOMMOHEHTHOW HeCcyLLEen, YTO NO3BONSET YBUAETb, AOCTYMHbI SN
O UCMONb30BaHWs Kakne-nmbo AoMONTHUTENbHbIE COThI, U TakuM 0b6pasom
pewnTb 0bLLyo Npobnemy novcka oTCyTCTBYHOLMX «coceaen». MNommmo
N3MEPEHUN B HECKOMbKUX COTax Ha OOHOW YacTOoTe HeCyLLen, aHannsaTop

M3mepeHne xapakTepncTuk HECKOMbKNX
COT C MAeHTUMKaTOPpOM COTbI Ha OLHOWN
HecyLen YyactoTe

LFon
Scan Results

MN3MepeHWst 4acTOT HECKOMbKUX HECYLLIMX
C oTOBpaxeHeM CoTbl C HaMBOsbLLNM
YpOBHEM CUrHasa

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 pagnoadumpy 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 ncnonb3yeTtcs hopMrpoBaHve anarpaMmM HanpaBieHHOCTU

n ceepxbonbLune cuctemol MIMO (Massive MIMO) ans goctukeHus
BbICOKMX CKOPOCTEW Nnepefayn AaHHbIX, ee KaHarbl ynpaBieHus oTBevaT
3a yrnpaBrieHne JIy4OM U He BCErAa BKIIOYEHDI.

Mpu nepexone Ha TexHonoruo 5G cnegyeT NPOBEPUTL NOKPbLITUE CETU

N Ka4ecTBO nepeaayn, YTobbl Nonb3oBaTeENV MOMMM NOAKIoYaTbCs 6e3
npobnem. [ins aToro B kOMnnekTe obopyaoBaHUs Anst NONeBbIX U3MepeHuii
Heob6xoaMMo nMeTb NprMbop, CNOCOBHLIN M3MeEpPSTb N oTobpaxaTtb Bce
BaXKHbl€ XapaKTEPUCTMKIN PacnoSIOXKEHHbIX NOGM30CTN 6a30BbIX CTAHLUNA.
[ns onpegeneHuns addeKkTMBHOIO NokpbITUA cetn 5G aHanusaTop FieldFox
B XO[e TeCTUpOBaHus No pagnoacupy namepsiet n gekoampyet PSS, SSS,
napameTphbl Nyya, UAEHTU(UKATOP COThl U pasnnyHbIe NokasaTenmn kavyecTsa
CUrHarna, KoTopble SIBMSIHOTCS KIMYEBLIMU NPy NMPOBEPKE NOKPbLITUS CETH
5G. [JaHHas nHdopmaLms No3BONSAET onpenensTb opend 4acToThl,
BbISIBNSATb U McCneoBaTh NpobreMbl, CBA3aHHbIE C MOLLHOCTbLIO curHana

1 NPOM3BOAMUTENBHOCTLIO CUCTEMBI, @ TAKXKe NPOBEPSITL Nepeaavy
obcnyxnBaHnsa Mexay pasHbiMy TexHonorusamm paguogoctyna (inter-RAT).
3TN n3mepeHunsi ocobeHHO BakHbI A1 ONTUMM3aLMK NOKPbITUS ceTn 5G.

Mockonbky kaHanbl ynpaBneHus 5G He Bcerga BKIHOYEHbI U OHU
MCMOMb3YOT pa3BepTKy Nyya B NpoLecce HavyanbHOro JocTyna, onpeaenvtb
MECTOMONOXEHNE UCTOYHMKa curHana 5G bbiBaeT cnoxHo. NepekntoyeHne
aHanusatopa FieldFox B pexxum RTSA nossonsieT ObICTPO 1 HagexXHo
obHapyxuBaTb curHansl 5G, kaHanbl ynpaeneHus n nonyyartb 6onee
TOYHOE NpeacTaBneHne o hopMmnpoBaHnK guarpaMm HanpaBAeHHOCTU.

PesynbTaThl UamepeHuin no pagnoacupy
kaHanoB ynpasneHus 5G NR ¢ otobpaxeHuem
UOEeHTUUKATOPOB COT

[OunHamuueckoe pacnpeneneHne cnekrpa
(DSS) 5G B kaHane LTE

BBepxy: ckaHupoBaHue kaHana 5G NR
C ngeHTudukaTopamm cot

BHuM3y: ckaHupoBaHue kaHana LTE

C naeHTudmkaTtopamm cot

B TexHonorun 5G npumeHsieTca ABa noaxoaa K pa3BepTbiBaHUIO ceTer: HeaBTOHOMHbIN (NSA) n aBToOHOMHbIN (SA).
CeTtun NSA pasBepTbiBatoTcs Ha nnatdopme LTE, npu aTom 6asoas ctaHumst LTE siBnsieTca sikopHon ans obecnevyeHns
NMOCKOCTU ynpaBreHns. 3TO NOBbILLAET HaAeXHOCTb ceTn 5G, NOCKOMbKY LLMPOKO pacnpoCcTpaHEeHHbIE CeTU cTaHaapTa
LTE umetoT nydyLlee nokpblTue. [Ina yckopeHusi passepTbiBaHUSA Y pacluMpeHns NokpbiTus B 5G ncnonb3yeTcs
AvHamuyeckoe pacnpegeneHve cnektpa (DSS), uto nossonsieT o6opynoBaHunio 5G paboTtaTh B CyLLECTBYOLLNX
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 Boriee BbICOKMMM 3aTpaTamun Ha ynpasneHue paguopecypcamu (RRM).



[MoBbILIEHME TOYHOCTY 3a cYeT Honee LWMPOKOI NONOChI aHanm3a

TenekoMMyHUKaLMOHHas oTpacnb Bce bornee LMpoko ncnonb3yeT 6ecnpoBOAHYH CBSI3b BO BCEX CErMEHTax
NpOoMbILLINeHHOCTU. TexHonorus 5G NoMHOCTbI0 U3MEHUT B3aMMOAENCTBME MeXAY MoAbMU, Mexay MaluvHamu

1 Mexagy MawmHamu u niogbmu. OHa caenaet peanbHOCTbIO KoHuenuuto Industry 4.0, koTopyto 06bIYHO Ha3bIBAOT
YeTBEpPTOM MNPOMbILLIIEHHOW PEBOSOLNEN.

Cuctembl 5G npegHasHayeHbl He TOMbKO A1t KOMMEPYECKor CBA3WU. OHM NMOSHOCTBLI0 U3MEHSIT NapagurMy BOEHHOM
cBsA3n, obecrneurBas Gornee BbICOKYH MPOMYCKHYI CNOCOBHOCTb, BO3MOXHOCTb MTHOBEHHOTO COEAMHEHNS! U CBEPXBBLICOKYHO
CKOPOCTb MNepeaayn.

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

e paclUMpeHue Nosiockl YacToT;
e MOBbILLEHWE BEPXHEel rpaHuLbl AManasoHa paboyrx 4acTorT;

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

LleﬂbI'O 3TUX TEHOEHLNN SBMSETCA yBenunyeHmne CKopocTu nepegayvn B cetm U MUHUMMU3aUmna 3agepXek; npu aTom
OHUM CTaBAT nepen nHxxeHepamm n TeXHM4eCKMMun cneumanmctamm B obnactu PaanocBA3n, NPOEKTUPYHLLNMN
n 06CJ'Iy)KMBaIOLLI,VIMI/I ceTu, 6onee Cepbe3Hble I'IpO6J'IeMbI:

e [IOMEXn CTaHOBUTCA BCE TpyaHEe O6Hapy)KVIBaTb 13-3a Manon AnMTeNbHOCTU CUrHanMoB;

e CBY-curHanbl 1 curHanbsl MUNNIMMETPOBOrO AnanasoHa AnvH BonH CBY-curHanbl nerko nepekpbiBaoTcs
NpenaTCTBMAMMU, YTO MPUBOANT K YMEHBLLIEHWNIO 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 PEXVMe pearibHoro BpeMeHu 1 amanasoHoM YacToT Ao 54 Mu. [ins paboTsl ¢ 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
npeobpasoBaTens 4YacToTbl. AHanu3atop FieldFox aBnsieTca cambiM yHMBEpCanbHbIM NOPTaTUBHBIM aHann3aTopom
B OTpacnu, KoTopbin nogaepxunsaet 6onee 20 0CHOBHbIX (DYHKLMIA 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 OQHOM 3aLLMLLIEHHOM Kopryce Ans 3KCrnyataunn B NornesbIX YCIOBUSIX.

MoceTute www.keysight.com Crp. 21



l/Ismepeva 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,
BKITHO4as MobunbHble TenedoHsl, 6a3oBble cTaHumun, obopyanosaHue Wi-Fi,
ycTpovicteBa ViHTepHeTa Bellen (10T), nHTennekTyanbHble CHETYUKM, a TaKkke
annapaTypa crnyTHukoBon ces3u n PJIC.

PernameHTnpyemble npegensl BO3AENCTBUSA 3NEKTPOMarHUTHOroO U3nyyeHns
pasnuyaroTcs B 3aBUCMMOCTY OT CTpaHbl. MHOrne ctpaHbl 060CHOBbLIBaOT
CBOV HOpMaTMBHbIE TpeboBaHWsA Ha pe3ynbTartax, MoNy4YeHHbIX pa3nnyHbIMU
nccnegoBaTenbCKMMU opraHn3aumnsamm, Takumm kak MexayHapoaHas
KOMUCCUS NO 3awmuTe oT HemoHuaupyowmx nanydenun (ICNIRP), UnctutyT
NHXXEHEPOB MO ANeKTpoTexHuke n pagnoanektpoHuke (IEEE) n depgepansHas
komuceus no ceasm (FCC).

[ns obecneyeHnsi COOTBETCTBUS YPOBHSIM BO3AENCTBUSA, YCTAHOBMEHHBIM

3TUMU rOCYAaPCTBEHHLIMM 1 PEFYNMPYOLLMMM OpraHaMu, HeobxoayMa npoeepka
Ha mecTax. [na namepenus xapakrepmuctuk OMI aHanmsatop FieldFox
NoAAEPKMBaET BO3MOXHOCTb NOAKIIOMEHUS K TPEXKOOPANHATHOW U30TPOMHOW
aHTeHHe AGOS ot Advanced Technologies. B pexuvmax aHanusatopa crnekrpa

1 TecTupoBaHus no pagnoadupy ceten 5G NR npubop nogaepxvsaet
namepeHus xapakrepuctnk AMI ¢ uensto onpeaeneHms 3aBUCUMOCTM

obLLen HanPSXXEHHOCTU NONS OT YacTOThl B MHTEPECYIOLLEM Anana3oHe.

KapTorpacgupoBaHue BHyTPY U BHE NOMELLEHMNI

[Ins npoBepKy MOKPbITUS CETU UIW BbISBMEHUSI TOMEX B JTI0OON 30HE BaXXHO
CBSA3aTb pe3ynbTaTbl U3MepeHU NnpuemHuka ¢ GPS-meTkamy MeECTONOMNOXEHNS
UM MapKkepamu BHYTpU nomelleHunst. nsi céopa AaHHbIX Y UX NPUBA3KA
aHanuaatop FieldFox umnoptupyet n otobpaxaet kapTel 13 OpenStreetMap
(OSM). CrctemHas doyHKLMA KapTorpacupoBaHns BHYTPU U BHE NMOMELLEHUIA
aHanusatopa FieldFox moxeT 6biTb 3a4eMCTBOBaHa B CreAyOLLIMX pexmMMax:

CKaHep KaHarnos;

peXxuM nogaepX kM asmpoBaHHbIX aHTEHHbIX PELLETOK;
TecTupoBaHue no paanoadupy cuctem LTE FDD wnm TDD;
TecTupoBaHue no pagmoadupy cuctem 5G TF;
TecTupoBaHue no paanmoadupy cuctem 5G NR.

darinbl ¢ kKapTamy MOXXHO COXPaHATb BO BCTPOEHHOM NaMaTy aHanm3aTtopa
FieldFox, Ha kapTe SD nnn USB HakonuTene. [nga 3arpy3ku kapt us OSM

pekoMeHAyeTCs NCMnonbL3oBaTh cpeacTBo nogaepxkm kapt (Map Support Tool)

aHanusatopa FieldFox. KapTbl Takke MOXHO 3arpyxaTb Hanpsimyto yepes
nopt LAN.

M3mepeHune xapakrepmctmk AMI ¢ nomoLbo
aHanusartopa crekTpa B pexvme u3MepeHus
MOLLIHOCTY B KaHarne

value

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

AN

sed

N a2 3
:‘f“v { \ g Vh‘g 2
N T ggta1

\ us 101

Playtiack 518 ool
ToVe 112 15:64:35 10/
aused

g

© OpenStreetMaps
A

Map
OFF ON

PesynbTaThl TecTupoBaHusi cetn LTE
no pagnoaupy, CUHXPOHU3NPOBAHHbIE
¢ gaHHbIMu oT GPS



BekTopHbI aHanu3aTop Leneu

B aHanusaTtopax FieldFox nmeeTcs onums BEKTOPHOro aHanuaaTopa
uenen onsa onpegenexHus koadouumneHToB nepegadn/otpaxerus (T/R)
ans namepenun napameTpoB S11 1 S21, a Takke onuusa 4ns M3MepeHus
BCEX YeTbIipex S-napaMeTpoB C NOMHOW ABYXNOPTOBON KannbpoBKOW.

B pexvme MonHoro AByxnopTOBOro aHanusaTtopa Lenev npuéop
obecneymBaeT N3MepeHNe NapameTpoB NepPeayn n oTpaxeHus
nccrnenyemMoro KOMnoHeHTa 6e3 HeOGXOAMMOCTU €ro OTKITHYEHUS],
pa3BopayvBaHns 1 NOBTOPHOIO NOAKMHOYEHNS K aHanu3aTopy. Kpome
TOro, AByXNnopToBas kannmbpoBka No3BONSET BbIMOMNHATL U3MEPEHUS

C MakcumMarbHOW TOYHOCTLHO. OnHoBpemeHHOE usmMepeHmne
1 oTobpaxeHne BCex YeTblpex

S-napamMeTpoB 3a O4HO MOAKMIOYEHNE

YeTblpe He3aBUCUMbIX BbICOKOYYBCTBUTENbHbIX NPUEMHMKA aHanM3aTopoB
FieldFox obecneunBatoT gnHammnyeckmii gnanasoH 117 b npu namepeHun
napamMeTpoB Y3KOMOJIOCHbIX YCTPOWCTB C BbICOKMM YPOBHEM MOLABIEHMS,
TaKknx Kak pe3oHaTopHble punbTpbl. MpUeMHUKM Takke NOAOEPKMBAOT
MOJTHYO ABYXMOPTOBYH KOPPEKLIMIO OLLUMOOK METOAOM HEU3BECTHOM
nepeMbIYkn, YTO NO3BOJSISIET TOYHO N MPOCTO N3MEPSATbL XapaKTEPUCTUKN
HeBCTpanBaeMbIX YCTPONCTB.

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 o6nactn CBY-n3amepeHunin, 4To No3BONsAeT BbICOKYIO CTabnnbHOCTb
1 JOCTOBEPHOCTb U3MEPEHNI, COMOCTaBUMYIO C pedynbTaTaMu, NONyYeHHbIMN
C NOMOLLIbIO HACTOSTbHBLIX BEKTOPHLIX aHanusaTopos Lenen Keysight.

Mcnonb3oBaHve MapKkepoB A4S U3MEPeHUs
Momnockl NPonycKkaHws 1 4o6POTHOCTH
yMNpoLLaeT NpoLecc TeCTUPOBAHMS

Kaﬂl/l6p03Ka 1 HACTPOKM pUnbTPa

BcTpoeHHbIn MmacTep kannbposku aHanmdaTopoB FieldFox nossonsiet
BbINOMHATL CreAytoLLme KanmbpoBKu:

nonHasa AByxnopToBas KannmbpoBka C HEM3BECTHON NepPeMbIYKON;

nornHas ayxnopTtoBas kanmbposka metogom QSOLT (bbicTpasi kanmbpoBka
mepamu K3, XX, cornacoBaHHOM Harpyskn 1 nepembidkm);

kanunbposka metogom OSL (mepamn XX, K3 1 cornacoBaHHOW Harpy3ku), CtaHgapTHas
N pacluMpeHHas KanmbpoBKa Ans M3MepeHnst KOaUUMEHTa OTPaXKeHWS;

kanvbpoBka metogamu TRL (mepemblyka, oTpaxkeHve, nvHns) u LRL (nuHms,
oTpaxeHwue, NIMHNSA) 1 METOAO0M KOPOTKO3aMKHYTOWN Harpy3ku CO CMeLLIEHVEM.



AHanusatop Lenein BO BpeMeHHON obnacTu

C nomoLLbto onumm aHanmsa Bo BPEMEHHOM o6nacTtu aHanusaTopsbl
FieldFox moxeT BbInonHATL o6paTHOe npeobpasoBaHne Pypbe Ang
[OaHHbIX U3 4YaCcTOTHOM 06nacTu ¢ Lenbio oTobpaXKeHns 3aBMCUMOCTM
KO3(PPULMEHTOB OTPAXEHUSA UMK Nepeaadn OT BpeMeHu. [ing ycTpaHeHus
HexxenaTernbHbIX OTKITMKOB, HANPUMeEpP, OT HECOINAaCOBaHHbIX COeaUHUTENEN
UNN HEOQHOPOAHOCTEN B Kabene, MOXHO UCMONb30BaTh PYHKLMIO
cTpobupoBaHMs BO BpEMEHHOW 06nacTu n oTobpaxeHus pesynbTaToB

BO BPEMEHHOW MY YaCTOTHOW obnacTu.

I'Iomepm(a 1Cnosb3oBaHNA BOJTHOBOAOB

K aHanusatopam FieldFox moxHo nogkntovate USB-nameputenu mowHocTm
Keysight onsa namepexusa mowHoct BY- n CBY-curHanos. C noMoLLbo
n3mepuTenemn NMKOBOM MOLLHOCTM C WnHOn USB MOXHO n3amepsaTs Kak
CPeaHIo0, TaK U MUKOBYH MOLLHOCTb MOAYTMPOBAHHOIO curHana.

OnpeaeneHune 3aBMCUMOCTM MOLLHOCTM OT YacTOTb!
C NOMOLLbI0 M3MEPUTENEN MOLLHOCTY € WwnHon USB

[MoMMMO M3mepeHns MOLLLHOCTU HEMOAYNIMPOBAHHOIO CUrHarna Ha OfLHON
yacToTe, Takke MOXHO U3MepPATb 3Ha4YEeHNe MOLLHOCTU B 3aBMCMMOCTU
OT YacToThl (T.€. M3MEpPEHME CO CBUMMPOBaHUEM). HacToTy UCTOYHMKA
curHana B FieldFox MOXXHO yCTaHOBUTL paBHOM YacTOTe HAaCTPONKU
Aaryvka/npuemMHuKa, Unm ¢ HEKOTOPOIN OTCTPOMKON. YacToTbl NCTOYHMKA
1 NpYeMHKKa U3MEHSAOTCA corracoBaHHo. OTCTpoNKa No YacToTe MOXeT
ObITb OTPULATENBHOW, MNONOXUTENbHOM U HYIEBON.

OTa BO3MOXHOCTb NMosie3Ha A onpeaeneHns ckansipHol nepesaToyHomn
byHKUMM TaKUX YCTPOWCTB, Kak CMECUTENN 1 NpeobpasoBaTeny 4acToThbl.
VicTouHuk curHanoB aHanuaatopa FieldFox mogenupyet Tectupyemoe
YCTPOWCTBO, a N3MepuTENb MOLLHOCTU BbINOMHAET PyHKLMN
N3MepUTENBHOrO NPUEMHUKA.

M3mepeHne napameTpoB MMMYbCOB

Onuua namepeHns napameTpoB UMMNYNbCOB B aHanuaartopax FieldFox
NO3BOMSIET C MOMOLLLIO U3MEPUTENEN NMUKOBOM MOLLHOCTM C WwnHon USB
a(hPeKTMBHO onpeaensaTb XapakTepucTukM UMnynbCcHblX BY-curHanos,
NCMONb3yeMblX, B YaCTHOCTU, B pafMOroKaLMOHHbIX CUCTEMAX U CpeacTBax
pagnoaneKkTpoHHON 6opbbbl. N3amepseMble XxapakTepUCTUKN BKITOHaOT
MUKOBYO MOLLHOCTb, OTHOLLEHWUE NMUKOBOrO 3HAYEHWs K CpeHEMY

1 napameTpbl NPoduns UMNynbca, Takne Kak BpeMsi HapacTaHus,

BpeMs cnaja v 4actoTa criejoBaHus UMMyrbCOoB.

g
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MpocToTa 1 yno6cTBO UCMONb30BaHUs
BONTHOBOZOB € aHanusatopamu FieldFox

Transmission

Magnitude

=1.3
-20.5

BanaHcupoBka kabernei ¢ NoOMOoLLbI0
BEKTOPHOro BoNbTMeTpa

N3mepeHve S-napameTpoB CMeLLaHHOro
pexuma no3sonseT onpefenuTs
napamMeTpbl OTPaXeHUsi B CMHa3HOM

1 anddepeHumansHOM pexnmMax



[Moaaepka nameputenen MoLwHocTy ¢ winHon USB

K aHanusatopam FieldFox moxHo nogkntovate USB-nameputeny mowHocTm
Keysight onsa namepenusa mowHoct BY- n CBY-curHanos. C noMoLLbio
n3mepuTenen NMKOBOM MOLLHOCTY C WNHOM USB MOXHO n3mepsTb Kak
CpefHioto, Tak 1 MUKOBYHO MOLLIHOCTb MOAYIMPOBAHHOMO CUrHana.

OnpegeneHune 3aBNCUMOCTM MOLLHOCTM OT YacTOTbl
C MOMOLLbI0 M3MEpUTENEN MOLLHOCTY € WwnHon USB

MoMUMO M3MepPeHNst MOLLHOCTM HEMOAYITMPOBAHHOIO CUrHana Ha ogHoON
yacToTe, TaKkke MOXHO U3MEPSATb 3HAYEHNE MOLLIHOCTM B 3aBMCUMOCTM OT
4acToTbl (T.e. U3MepeHMe CO CBUNUPOBaHNEM). YacTOTy MCTOYHMKA curHana

B FieldFox MOXHO yCTaHOBUTb paBHOW YacTOTE HACTPOWMKU AaTymKa/npuemMHumKa,
WINN C HEKOTOPOWM OTCTPOMKON. YacToTbl UCTOYHUKA U MPUEMHMKA U3MEHSOTCS
cornacoBaHHo. OTCTpoliKa Mo 4acToTe MOXET ObITb OTpULATENBHON,
MOSTOXUTENBHOM UM HYNEBOW.

OTa BO3MOXHOCTb Mosie3Ha A onpeaeneHuns ckansipHon nepesaToyHom
PYHKLMM TaKMX YCTPOMCTB, Kak cMecuTenu n npeobpasoBaTeny 4acToThbl.
McTouHnk curHanos aHanu3artopa FieldFox mogenupyet Tectupyemoe
YCTPOWCTBO, @ M3MEPUTESNTb MOLLLHOCTU BbIMOSHAET PYHKLMN
N3MepUTENBbHOro NPUEMHUKA.

M3mepeHne napameTpoB UMMYMbCOB

Onuusa nsmepeHns napameTpoB UMMNYNbCOB B aHanuaartopax FieldFox
NO3BOMSIET C MOMOLLLIO U3MEPUTENEN NMUKOBOM MOLLHOCTM C WwnHon USB
3a(hPeKTMBHO onpeaensaTb XapakTepucTnkM UMnynbCcHblx BY-curHanos,
NCMNOMb3yeMbIX, B YaCTHOCTU, B PAANONOKALMOHHBIX CUCTEMAX U CPEACTBaX
pPaanoanNeKkTPOHHON 6opbObI. MI3MepsieMble XxapakTepUCTUKN BKITHOYAOT
NMMKOBYO MOLLHOCTb, OTHOLLEHWE MUKOBOrO 3HAYEHUSI K CPEAHEMY U MapaMeTpbl
npocuns nmnyneca, TakMe kak Bpemsl HapacTaHus, Bpems cnaja u yacrtoTa
crnefoBaHust UMMYbCOB.

- —

Ypo6Hoe namepeHne MOLLHOCTM C MOMOLLbHO
n3mepuTenemn MOoLHOCTH ¢ WwnHon USB
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Onpepgenexne xapakTepucTUK cMecuTenen
¢ nomoupto aHanusatopa FieldFox
1 n3mepuTens MoLlHocTy ¢ wuHo USB

M3mepeHne napameTpoB UMMyNbCOB
¢ nomoLbto aHanusatopa FieldFox



& | Keysight FieldFox Remote Viewer

I'IporpaMMHble N CUCTEMHbIE (*)yHKLI,I/IM

B0O3MOXHOCTb AUCTaHLUMOHHOrO ynpasneHus ¢ nomowbto iPad n iPhone

MHxXeHepbl 1 TEXHUYeCKre cneuuanmcTbl Tenepb MOryT AUCTaHLMOHHO
KOHTpONMpoBaTb NOKa3aHUs 1 ynpasnaTb aHanusatopom FieldFox ¢ nomoLubio
YCTPOWCTB C onepaumoHHon cuctemont iOS, Takmx kak nnaHweTsl iPad, cMapTgoHbI
iPhone nnn nneepsl iPod Touch. MNpunoxeHune FieldFox Remote Viewer gns
ycTporcTB ¢ iOS amynupyeT Ha aKkpaHe nepefHiol naHens aHanusartopa FieldFox,
TaK YTO MONb30BaTENN MOTYT HaXUMaTb ftobble KHOMKM 1 BpallaTtb perynsatopbl

C 9KpaHa CBOero MobunbHOro ycTponcTea. 3To npunoxeHune obecneynsaet

Takke MFHOBEHHbIV AOCTYM K TEXHUYECKOW AOKYMEHTaLUMW, Hanpumep,

K TEXHUYECKUM OMUCaHUSAM.

[Mporpamma Data Link ynpoLiaeT hopMupoBaHme 0T4eToB
W NOArOTOBKY [OKYMEHTaLuM

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

N KO3hDULMEHTAMN YCUIEHNS aHTEHH.

[McTaHUMOoHHOE ynpaBieHre 1 NporpaMMUPOBaHIe aHanmu3aTopa
FieldFox no nokansHon cetu

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

BCTpOGHHbII7I perJ'II/IpyeMbIﬁ NCTOYHUK MOCTOAHHOIO HanpsXeHna CMeLleHnsA

Ananusarop FieldFox ocHalleH BCTPOEHHbIM perynvmpyembiM MCTOYHUKOM MOCTOSIHHOTO
HaNPsHKEHWsT CMeLLEHNS1. STOT UCTOYHUK MOXHO MCMOMb30BaTh ANS Nojayuv NUTaHus
Ha TeCTUpyeMble YCUNUTENN NI HanPsSXKeHNs CMELLEHNSt Ha yCTaHaBMMBaeMble Ha
BbiLKke yeunutenu (TMA), korga TpebyeTcs npoBepuTb, kak nutaHue vyepes TMA
MOCTYNaeT Ha aHTEeHHY (TPOVHWKN CMELLEHNS 3aKa3blBalOTCS OTAENBHO).

BcTpoenHbin npuemHuk curHanos THCC/GPS

BcTpoeHHbin npuemHuk curHanos MTHCC/GPS nossongeT doopMmpoBaTh
reono3nLMOHHbIE METKM ANS TOYEK n3mepeHusi. [eonokaLMoHHble AaHHble
(Bpems, WnpoTa, JONroTa 1 BbicoTa Hag YPOBHEM MOPS) MOXHO OTObpaxaTb

Ha gucrnnee u CoxpaHaTb B Buae annoB gaHHbIX. [loMMMo cBeaeHumn

0 MecTononoxeHun, cuctema GPS obecneumBaeTt nogayy onopHoOro curHana,
YTO NO3BOMSIET NOBLICUTL TOYHOCTb M3MEPEHMI YacTOTbl aHanu3aTtopoMm FieldFox.

[Moopepxka knasuaTypbl U MbllLK, nogkmoyaemblx k USB-nopty

Ag

YnpasneHue aHanusaTopom FieldFox
C nomoulbo nNnaHwerta iPad

L)

[Mony4yeHne AaHHbIX reonokaumm
C NMOMOLLbI0 BCTPOEHHOIO NpUeMHUKa
MHCC/GPS

o ?
L=, PP

Y0o0OHbIN BBOA TEKCTA C MOMOLLIbIO
KnaBmaTypbl U MbILLK, NOAKTHOYAEMbIX
kK USB-nopty

AnanusaTtop FieldFox nogaepxvBaeT ncnonb3oBaHne nogknovaemsix kK USB-nopTy knasmatypbl 1 Mbllun Ans
ynpoLleHus BBoAa TEKCTa (Hanpumep, MMeH dainnos) npy paboTe B NOMNEBbLIX YCNOBUSX.



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
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