. Znritsu
Spectrum Master

BbicOkONpon3BoaAMTENbHBIN NEPEHOCHOM aHA/IM3aTOpP CNEKTPa

MS2720T

9Kl -9y, 131y, 20 My, 32 My, 43 Iy,

HoBbi ypoBeHb NPOM3BOAUTE/IBHOCTU NEPBbIX B MUPE NEPEHOCHbIX aHA/In3aTopoB
cneKktpa ¢ guanasoHom 32 MMy un 43Ty,

Tenepb ¢ PyHKUMUeN
obHapyxeHna nmnynbcos!

Cnepsawmmn reHepatop ¢ ananasoHom 0o 9, 13 n 20 NMu!

PYHKUUA 0OHapY)XeHUs UMNYNbCOB B CTaHAAPTHOW KOMMNMeKTauum
Mpeaycunutenn po 43 My B cTaHAApPTHOW KOMNNEKTauum
OuHamMmunyeckun guanasoH 6onee 106 nb

NMonb3oBaTenbcknn NHTepdenc Ha 6aze CEHCOPHOro aKpaHa

PeXumbl oTOOpaxeHuns: AHEeBHOWN, LBETHOW, MOHOXPOMHbIN U HOYHOM

vV V.V vV v v Y

Mopensb ¢ gnanasoHowm 9 T onTUMM3MpOBaHa ANA NPOBEPOK LWMpokoBewartesbHbix AM/YM curHanoB
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0630p

BBepeHune
Yno6CTBO aKCnyaTaumMm MMeeT nepBoCTeNeHHoe 3Ha4YeHn npum

9 klu - 43Ty
Onuwmsa 0743 MS2720T

MCMnosib30BaHUN 06opy,u.03ava B MOJiEBbIX YCNIOBUAX.

C uenbto obecneyeHns 6onbliero yao6cTBa HEKOTOPbLIE MapaMeTpsbl
NpuBA3aHbl K COOTBETCTBYIOLWNM APYTrMM NMapaMeTpamM. YpoBeHb
ocnabneHns Ha BxoAe Mo YMONYaHMIO NPUBS3aH K ONOPHOMY YPOBHIO,
YTO MO3BOSISAET COKPATUTb YNC/IO NapaMeTpoB, KOTOPbIE NPUXOANTCS
yCTaHaBMBaTb CreumanunucTty npu pabote ¢ npubopom B NoneBbiX
yCnoBusix. Takxe OTHOLLUEHME MOMOChI MPOMYyCKaHMS K Nonoce BUAEO U
nosnockl 0630pa K Nosioce NPonyCcKaHUs No YMOMYaHMIO
YyCTaHaB/IMBAOTCS Ha 3HAYEHUsI, KOTopble 6yAyT NPUMEHUMbI MpU
BbIMO/IHEHNN 6ONBLUMHCTBA U3MEPEHUI, HO BMECTE C TEM MMeeTCH
BO3MOXHOCTb YCT@HOBKM 3TUX NapaMeTpoB B COOTBETCTBUM C
noTpebHOCTAMU NOb30BaTeNs, YTO NO3BONSET ewé 6onblue obnerynTb
TPYA cneumanucta u CoOKpaTUTb BEPOATHOCTb NOSBAEHUS OLINMGOK.
'MBKOCTb B HaCTpoKkax U3MepeHus nmeeT 6onblloe 3HaYeHWe Nnpu
ncnonb3oBaHun npubopa B nabopaTopHbIX ycnoBusax. Monb3oBaTtenb
MMeET BO3MOXHOCTb HE3aBMCMMO YCTaHaBMBaTb 3HAYEHUSA NOMOCHI
NponycKaHWsa 1 NosioCbl BUAEO B COOTBETCTBUN CO CBOMMM

notpebHocTaMKU. NTOMUMO 3TOro aHanmM3aTop NO3BONSET YCTaHaBIMBaTb
3HayeHne ocnabneHnst Ha BXoAe, a TakXXe BK/IYaTb UM OTKAoYaTb
npeaycunuTenb No Heo6xoaMMOCTH.

[Nns [OCTUXKEHUSA MaKCMMabHON MMBKOCTU pa3BepPTKY MOXHO

[Anritsu voneenz oszszs pn @ norvar vz B

50.0 dBm

Fieg Span BW

LLIMPOKOMONOCHBLIN NpeAycUAnTeNbL B AManasoHe ot 0 go 43 My,

Amplituce Markal

yCTaHaB/MBaTb Ha HEMNpPepbIBHbIA UAN OAHOKPaTHbIA pexuM 3anycka. B
pexuMe HyfeBoi nonocbl 0630pa MOXHO BblibpaTb HEMpepbIBHbIN
pexuM pa3BepTKM, 3aMyck B MOMEHT AOCTMXXEHUS AN MpPEBbILLEHUS
CMIHaNIOM 3aaHHOI0 YPOBHS MOLLHOCTM MW Pa3BEePTKY OT BHELUHEro
3anyckarwouwero curHana. Kpome HyneBoro noaaep>xvBatoTCs 3HaYEHUs
nonocbl 063opa ot 10 Ny go 9, 13, 20, 32 unn 43 I'Tw,.

Bnaropaps HenpepbIBHOMY AnMana3oHy YacToT oT 9 kl'y Ao 43 Tu ¢
onuuen 743, npnbop obecneymsaeT ycrnelwHoe nposeaeHme
CNOXHEWLWNX n3MepeHunii B 06nactn 6ecnpoBOAHbIX TEXHOMOTMNA.

Hy>XHO N1 BaM BbINO/THUTb MOHUTOPUHI CNeKTpa, 06Hapy>XXUTb CKPbITblE
curHanbel, mnameputb BY nnu CBY curHanel, nposeputb PPJT nnu
N3MepUTb CUTHasbl COTOBOM CBA3U — Npubopbl ceMeicTBa Spectrum
Master MO3BONSAT peWnTb Balln 3a4a4n C MEHbLUMMMK 3aTpaTaMun 1
6onbLiel 3(PPeKTUBHOCTbIO. YNy4dLlLUEHHbIe XapaKTepPUCTUKK ha3oBoro
LyMa 1 CKOPOCTU pa3BepTKN MO3BOASIOT Npubopy npeTeHaoBaTh Ha
MecTo B nabopaTopumn B Ka4ecTBe aHanm3atopa crnektpa obliero
Ha3HayeHuns.

BcTpoeHHbI gemoaynstop AM/YM/OBIN ynpolwaeT 3agayy
naeHTMdUKaunmm cMrHanos nomMex.

Takoxke Nnpnbop MOXeT A0YKOMMIEKTOBbIBATbLCA onunen «Cneaswmnii
reHepaTop» C Anana3oHoM oT 9 kl'u 4o 9, 13 1 20 My,

Cnepnswnii reHepaTop B HOUHOM peXxuMe oTob6parkeHus

LLInpokononocHbIV NnpesycunmTens, paboTatowmnii Ha BCEM
4aCTOTHOM AManasoHe No3BOoSeT NOBbICUTb YYBCTBUTENbHOCTb
Ha 14 nb

YeTbipe pexnMa pasBepTKU: ObICTPbIN, yNydlleHHbIN, 6e3 BId un
obHapy>eHne nMnynbcoB

Monocel nponyckanua ot 1 'y go 10 Mly,

JononHuTeNnbHble HOBble BO3MOXHOCTM 3amnyCcka pa3BepTKy,
BK/IIOYAs «MUCTEPU3NC», KYAEPXUBAHME» N «3a[epKKa»
JononHuTtenbHble BO3MOXHOCTU Npu paboTe ¢ Hy1eBON NO0COoN
0630pa, BKJIOYAs NOSIOCY NPOMyCKaHWs 1 NONOCy BUAEOCUrHana
10 My

YcoBepLUeHCTBOBaHHbIN CEHCOPHbIN MV aHanu3aTopa cnekTpa C
BO3MOXHOCTbIO MPOCMOTPA AAHHbIX O MapKepe B KPYMnHOM
dopmaTe

HacTpolika nsobpaxeHuns ans onTuMasabHOW YeTKOCTU —
HOPMasbHbIN PEXUM, YepHO-6enblii, HOYHOM, BbICOKas
KOHTPACTHOCTb

HaHeceHne aaHHbIX 06 MHTepdepeHUnM Ha KapTy MECTHOCTM Ha
JKpaHe B paMKax onumun «AHanus nHtepdepeHunmn»

N3mepeHunsa LTE B nonoce aHanmsa go 20 Mly,

30 Mry Bbixoa MY B Hynesoi nonoce o63opa Ha 140 MI'y ans
BHELUHEeW AeMoayNsauMM UNn aHanusa npaktuyecku nwoboro
LUMPOKOMOJSIOCHOIO CMrHana
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MS2720T uMeeT CEHCOPHOE MEHIO C BO3MOXXHOCTbIO HaCTPOMKM
APNbIKOB

| Anritsu 1nsznz noia s @B ner v wizr s B

Ingul Adten

Stop Freg
1E:8.000 Mz

Freq Amplitucts Span B
MS2720T uMmeeT camble 6bICTpbie NoKasaTesn pa3BepTKU cpeau
nopTaTUBHbIX aHa/IM3aTOPOB cneKTpa Anritsu

Markar

Mnritsu wngznz sz @@ NI T W R” H

Ampltugs

Hu3Kuit ypoBeHb (pa30BOro WyMa U WWMPOKUIA AMHAMUYECKUI
AVanasoH He OCTaB/IIIOT HUKAKUX LWAHCOB CKPbITbIM NepeAaTynkam

Spectrum Master MS2720T obbeamnHsieT B cebe dyHkUnm 6onee 30
aHaNn3aTopoB, YTO NMO3BOMSAET YAOBNETBOPUTbL NMPaKTUUECKM Ntobble
noTpebHOCTM B M3MepeHusx. NMoMUMOo aHanmsa criekTpa nosib3oBaTesb
MOXET AO0MOJIHUTb CBOW NPUBOP ONUMOHANbHBIMU BO3MOXHOCTSIMU U
aHanmMsaTopaMu, BKoYas:

e  BbICOKOTOYHbIN N3MepUTEsb MOLLHOCTU
e AHanusaTop MHTepdepeHuni
o (CkaHep KaHanos

e Bbixog MY wwupunHon 30 MIy B HysieBon nonoce o63opa Ha 140
My

e [lpueMHunk GPS

e [loBblWEHME TOYHOCTM YACTOTbl, C60p AaHHbIX C MPUBSA3KOM K
reorpaunyecknM KoopanHaTam

¢ bBesonacHas paboTa c AaHHbIMK

e AHanusaTtopbl curHanos 3GPP

e TD MFDLTE

¢ GSM, W-CDMA/HSPA+, TD-SCDMA/HSPA+

e AHanusaTtopbl curHanos 3GPP2 CDMA u EV-DO
e AHanusatopbl curHanos |EEE 802.16

e Fixed WiMAX, Mobile WiMAX

e AHanusaTtop naccusHou MHTepmoaynsaumm (Pl M)
e HaHeceHuWe AaHHbIX O MOKPbLITUM Ha KapTy

«BbICTPbIN>» PEeXXUM pa3BepTKMU

HoBbIN pexunM pasBepTku «BbICTPbIA» - 3TO YHUKaNbHAas BO3MOXHOCTb
yCTaHaB/MBaTb NOsoCy nponyckanus ot 10 My go 30 Iy npu
COXpaHeHMM NPaKTMUYECKM TOW e CKOpPOCTU pa3BepTku. CKOpPOCTb
pa3BepTKM € nonocon nponyckaHus 30 kL NpyMepHO Takas Xe, Kak
npu pabote c nonocon 10 M. Tenepb MOXHO 3asaBaTb
YYBCTBUTE/NbHOCTb, HE XXEPTBYS CKOPOCTbLIO.

O6Hapy>keHue MMnyJsibcoB

BO3MOXHOCTb O6Hapy>XeHUS UMMNYJIbCHbIX CUFHAN0B C AOCTAaTOYHOM
HaZleXXHOCTbIO UMeeT 60sbLIoe 3HAaYeHWE A1 USMEPEHUIA C LieNbio
06Hapy>XeHWs1 MPOMEXYTOUYHbIX WUAN NYNbCUPYIOLNX NepeaaTymKoB.
dyHKUUS 06HAPYXEHWSI UMMYIbCOB MO3BOJISIET C MEPBOro pasa
06HapyXuBaTb U3nyyaTenm C UMNyabcamMu ANUTENbHOCTbIO 0T 200 MKC.

CeHCOpHbI 3KpaH

MS2720T ocCHaleH rpadpmMyecknM nosib3oBaTelbCKMM MHTEPdENCOM Ha
OCHOBE CEHCOPHOro 3KkpaHa. Ha ceHCOpHOM 3KpaHe MeH
nonb3oBaTenb MoOXeT A06aBSATb APAbIKA AJ1st NI060N KHOMKKM MEHIO
wnn darina B npmbope. bnarogaps 3ToM BO3MOXHOCTH, (ann
HaCTPOMKM MOXET ObITb Bbl3BaH OAHMM HaXaTMeM Ha CEHCOPHOM
3KpaHe.

Cnepsilmm reHepartop

Mogenu npubopa ¢ 4acToTHbIM AgnanasoHom 9 Mu, 13 My un 20 My
MOryT 6bITb YKOMMAEKTOBaHbI CIeASLWLMM reHepaTopoM C AMana3oHoM
oT 9 k'Y A0 BEPXHEro 3HaYeHUs YacTOTbl KOHKPETHOM MoAenu
npubopa. BbiBOA MOLWHOCTW perynnpyeTcs B AnanasoHe oT 0 AbMm fo -
40 pbm c warom 0,1 aob BO BCeEM TeMnepaTypHOM AnanasoHe npubopa:
oT - 10 °C pgo +55 °C.

O6Hapy)xeHue curHanos

O6HapyXuTb CKpbITble NepeaaTyMKn — HenpocTas 3agada, 0Co6eHHo,
ecnu oHn paboTaloT Ha YacToTax, o4yeHb 6AN3KUX K NepeaaTymky
60MbLUONM MOLWHOCTU. Spectrum Master — 370 3pdEKTUBHOE coveTaHme
HM3KOro »a3oBoro WyMa, WMPOKOro AnanasoHa nosioc NponyckaHms
A0 1 My 1 W1poKoro AMHaMUYeCcKoro agvanasoHa. Jaxe ecnu
nepeaaTymnk ckpbIT B npegenax 10 Ny cunbHOM Hecywen AM, ero
MOXHO 0H6HapyXuTb C MOMOLUbIO Spectrum Master. Bo3aMOXHOCTb
BblbOpa AeTeKkTopa U pexunMa oTobpaxeHUss TpaeKTOpUnN No3BOSISIET C
NerkocTbio 06HapyXuTb NepeMexatowmecs CurHanbl B NpUCyTCTBMn
NMOCTOSIHHbIX CUTHaNoB, a MyHKUMA 06HapyXeHns nMnynbcos (Burst
Detect) genaeTt HanpaBfeHHbIN MOUCK MMMYIbCHbIX CUFHAN0B NpoLle,
yeMm korga nmbo.
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CnekTporpamMMa B peXXuMe aHanusatopa uHrepdepeHuum (onums
25)
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Amplitusla
BbICTPOE U3MepeHne 3aHMMAEeMOli NONIOChI YacToT

Measuramaras

.

Fal Ch BW
JB0E Mz

Ampiitue
N3mMepeHune koo duLMeHTa MOLHOCTU B COCEAHEM KaHaJsle TaKke
BbITMOJIHAETCA B 6bICTPOM pexxuMe

Measuramaras

AHanuns nHrepcdepeHunmn

MHTepdepeHumsa npeactaBnsieT cob0oi NOCTOSIHHO pacTyLlyto npobnemy
Ansa onepaTopoB 6ecrnpoBoAHOM CBSA3W. Spectrum Master naeanbHO
NoAXOAMT 4NN Lenei oTcnexunsaHms nHtepdepeHumn, bnarogaps
LUMPOKOMY CMeKTPY BO3MOXHOCTEN M3MEPEHUS CUTHANIOB MOMEX.
CnekTporpamMMa rno3BoJISiET YBUAETb U3MEHEHUS, MPONCXOASILLMNE CO
BpeMeHeM, 4To No3BonseT 6e3 Tpyaa obHapyXnBaTb UCTOUYHMKM
NHTepdepeHUmnn. M3MepeHne HanpsaXXeHHOCTU CUrHana c
MCMNOJIb30BaHMEM HanpaB/IEHHON aHTEHHbI CYLLECTBEHHO ynpoLwiaeT
3apa4dy obHapy>XeHUs HeCaHKUMOHMPOBAHHbIX NepeAaTynmkoB. Spectrum
Master nMeeT BO3MOXHOCTb 3BYKOBOW MHAMKALMWN HAMpPSXXEHHOCTH
CMrHana, 4To No3BoNsieT 0bHapyXXMBaTb NepefaTunK Aaxke He rnsaas Ha
3KpaH npubopa.

XpaHeHne gaHHbIX

Pe3ynbTaTbl MU3MEPEHUI, OFrpaHUYUTENbHbIE IMHUW, CHUMKW SKPaHOB B
dopmaTe JPEG m dalinbl HaCTPOEK MOFYT XPaHUTbLCS BO BHYTPEHHEN
namMsTy npmbopa mnm Ha BHewHeM USB-ycTpoicTee. Pasmep BHyTpeHHel
namaTn npubopa No3BoNseT XPaHUTb TbiCAYN PaliioB, MNONYYEHHbIX B
pe3yfnbTaTe U3MEpPEeHMs C MOMOLLbIO aHanM3aTopa cnekTpa.
Mcnonb3oBaHue BHewHero USB-yCcTponcTBa ANSt XpaHEHUS AaHHbIX
No3BONSET XpaHUTb N 6e3 Tpyaa NepeHOCUTb B KOMMbIOTEP AECATKM
TbICSAY U3MEPEHUI, OrPAHNYUTENBHBIX JIMHUIA U hanfioB HAaCTPOEK UIn
COTHW CHUMKOB 3KpaHa B dopmaTe JPEG.

«YMHbIe>» uaMepeHus

Mpu6opbl cepun Spectrum Master oCHaLLeHbl cneunannsnpoBaHHbIMU
npoueaypamu, NO3BOSIOWNMU OAHUM HaXXaTMeM KHOMKWM U3MepuUTb
HanNpPsHKeHHOCTb MOMs, MOLLHOCTb B KaHane, 3aHMMaeMyto Nosiocy 4acToT,
K03 DOUUMEHT MOLLHOCTM B COCEAHEM KaHasne, OTHOLIEHNE MOLHOCTH
HecyLen K MOWHOCTN NoMexu. [laHHble TUMNbl U3MepeHunii npuobpeTatoT
BCé 6onbluee 3HaveHne ansa obecneyeHns paboTocnocobHOCTH
COBpPEMEHHbIX cucTeM 6ecnpoBOAHOM CBS3U. pocTon MHTEpdENC,
pa3paboTaHHbI ANS BbINOIHEHUS 3TUX C/IOXKHbIX U3MEPEHU,
3HauYMTENbHO COKpAaLLAeT BpeMs TECTUPOBAHMUS W MOBbIWAET yA06CTBO
paboTbl C @aHanInM3aTopoM.

HanpsixxeHHOCTb nons

Mcnonb3oBaHWe aHTEHHbI C U3BECTHbLIM KO3(hdULMEHTOM NO3BOASET
BbIUMCNIATbL HANPSAXXeHHOCTb nona B Abm/M?, nBB/M, B/M, BT/M?, BT/cM?,
ABBT/M?2, A/M unn aBA/M.

3aHuMaeMasn nosoca 4acTtoT

[aHHoe n3mMepeHune no3BoNseT ONpeaennTb BENUYMHY CNeKTpa,
NCMoNb3yeMyto MOAYIMPOBaAHHbLIM CUrHanoM. lNonb3oBaTenb MOXeT
Bbl6paTh 0AWH M3 ABYX CNOCO60B onpeaenieHns NOMoChl: «MPOLEHT OT
MOLLHOCTU» WU «HWXEe Ha X AB», rae X MoXeT 6bITb B AnanasoHe oT 1
A6 no 100 ab Huxe rpaHuubl curHana.

MoLwWHOCTb B KaHane

BbicTpas npoueaypa naMepeHust MOLWHOCTM B KaHane rno3sonsieT
M3MepuTb 06LLYI0 MOLWHOCTb B YKa3aHHOW Nosioce nponyckaHus KaHana.
[Monb3oBaTesb MOXeT BBECTU LEeHTPasbHYK 4acToTy U LWUMPUHY KaHana
WM BblI6paTb aBTOMATUYECKUIA PEXUM, NPU KOTOPOM yKa3aHHbIE
napameTpbl yCTaHaBNMBaOTCS aBTOMaTUYeCKM nocne Bbibopa cTtaHaapTa
CUrHana n HoMepa KaHasia B MEHI0 HAaCTpPOEeK 4YacToTbl.

KoaddpuumeHT MOWHOCTN B cOCEAHEM KaHane

OZHMM 13 pacnpoCcTpaHeHHbIX U3MEPEHWIA, BbINOJIHAEMbIX NPU NpPoBepKe
nepegaTymka, ABNSETCS n3MepeHne Koap@uumeHTa MOLWHOCTU YTEUKHN B
cocenHeM kaHane. Mpoueaypa npeacTtaensiet cobov nsmepeHune
OTHOLUEHWUS BETMYMHBI MOLHOCTU YTEUYKN B COCeAHEM KaHane K obLuen
BE/IMYMHE NepeAaBaemMoli MOLWHOCTU B MTaBHOM KaHasne U UCNonb3yeTcs B
KayecTBe a/fibTepHaTUBbl TPAANLIMOHHOIO UCCNefoBaHUs
WHTEPMOAY/ISLUMOHHBIX NCKAXXEHUI C MOMOLLbIO ABYXTOHa/IbHOIO CUrHana
ANS NPOBEPKMN HENMHENHOIO NOBEeAEHNUSI CUCTEMbI. Pe3ynbTaT nsmepeHus
KoaddUUMEeHTa MOLWHOCTM B COCEAHEM KaHasle MOXeT ObiTb BblpaKeH Kak
K03(pPULMEHT MOLLHOCTU UK Kak MIOTHOCTb MOLWHOCTU. Ans
BblY4MCNIEHNS BEPXHErO M HUXHErO 3HAYEeHUI coceaHero KaHana
Spectrum Master UMeeT BO3MOXHOCTb HAaCTPOMKM YeTbIpeX napameTpoB
AN MaKCUManbHOW rMOKOCTN U3MEpPEHUIA: LeHTpanbHas JacroTta
rnaBHOrO KaHana, nonoca NpomnycKaHus M3MepsieMoro KaHana, nosoca
NpoMnyCcKaHWsa CoceAHero KaHana U pasHoC KaHanos. pu ykasaHuu
CTaHAapTa paavouHTepdeiica B HacTpolikax Spectrum Master Bce 3Tu
napameTpbl yCTaHaBNBAKOTCA Ha TUNOBbIE 3HAYEHUS ANS AaHHOro
CTaHaapTa.
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Ampituze
U3MepeHue MacKu U3NyyeHus NokasbliBaeT COOTBETCTBUE
YCTaHOBJIEHHbIM TPe60BaHUAM AJI KaXKAOro CerMeHTa
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UHpankaTop coctosHmMa GPS BHYTpu noMelleHus

Ao6aBneHue nHpopMaLmMm 0 MeCTe U BpeMeHU Npyu UCNosIb30BaHUN
onuun 31 GPS

MN3MepeHne OTHOLIEeHUSA MOLLHOCTU HecyLleil K MOLHOCTH
nomexm

C yBenuyeHmeM 4yucna yctaHaBnmBaeMblx Tovek goctyna 802.11
HabnoaaeTcs pocT ypoBHS nomex B nonocax 2,4 Mu wn 5,8 MNMu,
3aHVMMaeMbIX 3TUM CEPBUCOM W APYTMMU YCTPOMNCTBAMM, TaKUMM KaK
6ecnpoBogHble TenedoHbl. [JaHHas n3MepuTenbHas BO3MOXHOCTb
Mo3BONSET NepCcoHany, 3aHMMaloLWEMYCs MOHTaXXOM ToYeK AOCTyna,
onpeaenuTb, 6yaeT Nn CyLWeCTBYOLWNI YPOBEHb NMOMEX NpeacTaBnAaTb
npobnemy ans nonb3oBaTenen 4aHHOIO CeEpPBMCA B KOHKPETHOW 30HE 1
BbISIBUTb HEOOXOAMMOCTb MEPEK/IOYEHUS Ha APYron KaHan JocTyna.
Bnarogaps WMpPOKOMY 4acTOTHOMY AManas3oHy, Spectrum Master 6yaeT
€[VHCTBEHHbIM aHANN3aTOPOM CMeKTpa, KOTOopbi noTpebyeTcs BaMm Ans
pa3BepTbiBaHUSA U 06cnyxmBaHusa 6ecnpoBoaHbix ceTen 802.11a,
802.11b n 802.11g.

Macka nanyuyeHus

OrpaHuumnTeNnbHas IMHUSA MOXET MCMNOJb30BaThCS B KAUECTBE MAacKu
M3MlyYEHUs B peXUMe «MpoLwén/He Npolwén». [Onsa Kaxaoro cerMeHTa
MacKu M3fyyeHus oTobpaxaeTcs Tabnuua, ecnm curHan yaoBneTsopser
WUAW He yAOBMEeTBOPSET TPe60BaHUAM AaHHOro cermeHTa. Ans
aBTOMATUYECKOr0 0TOBPAXEHUSA HAMBbICLLEro 3HAYEHUsI CUrHana B
KaX0M CErMeHTe MacKu MOXHO BK/HOUYUTb MapKepbl MUKOB.

Aemopynauna AM/YM/0BN

Spectrum Master No3BossSIET AEMOAYIMPOBATb B ayAMOCUIHaN CUrHanbl
AM, y3kononocHon UM, 25 kl'uy, 12,5 kl'y u 6,25 k'Y, LWUIMPOKOMNONOCHOM
YM 1 OBl (kak BepxXHeW, Tak U HMXKXHEN) C Heob6X0aMMOW KoppeKLunen.
JemoaynnpoBaHHbIN ayaMoCUMrHan MOXHO NpocnyLwaTth Yepes
BCTPOEHHbI ANHAMUK MW HAYLIHWKKW, MOAKOYaeMble K pasbeMy 3,5
MM. CurHan, noanexawunin 4eMoAyNaUNN, MOXET HaX0AMUTbCA B N060M
MecTe YacTOTHOro AnanasoHa npubopa, B TOM Yuc/e 1 3a npeaenamm
TeKyLero agManasoHa pa3BepTku npmbopa 1 6e3 NpmBaA3KM K MapKkepy.
LLInpmnHa nonockl AeMoaynauMmM aBTOMaTUYEeCKN yCTaHaBMBaeTCcsa ANs
Kaxaoro ¢opmaTa moaynsaumm, obecneumBas TeM CaMbiM MPOCTOTY
aKcnayaTauumn npubopa. Tenepb HET HEO6XOANMMOCTM BOJTHOBATLCS O
NpaBWUIbHOM YCTaHOBKE 3HAYeHWI NOI0Chl MPONyCcKaHUs 1 BUAeO
buUNbTPOB, YTO6LI NPOBECTU AEMOAYNALMIO Ha AOJIXKHOM YPOBHeE.

GPS

C yctaHoBneHHon Onumen 31 GPS TOYHOCTb YacTOThl COCTaBnsieT
25x10° nocne ycTaHoBKM CBA3M CO CryTHUKaMu GPS. Mocne
OTK/IIOYEHUSI aHTeHHbI GPS TOYHOCTb cocTaBnsieT 50x10°° B TeyeHne
Tpex CyTok. Kpome 3Toro BCe M3MepeHus MOryT BbIMOHATLCSA C
NPUBSA3KOM K reorpadmyeckmm KoopAMHaTaM ANns SKCNOpTUPOBaHUS B
KapTbl. [lna 3akasa AOCTynHbl ABe aHTeHHbl GPS: 2000-1528-R ¢
kabenem 15 dytoB n 2000-1652-R c kabenem 1 dyT. Mogenb aHTEHHbI
pekoMeHAyeTCs BbibMpaTb B 3aBUCUMOCTU OT KOHKPETHbIX
notpebHocTen.

3axBart curHanoB | Q (Onuusa 24)

Onumsa 24 No3BOMSET OCYLECTB/SATb 3aXBaT KBaApPaTYpPHbIX
COCTaBMSOWMX CUrHana Ans yCTaHOBJIEHHOW MOsib30BaTesnieM
LleHTpasibHOM 4acToThbl B TeYEeHMEe 3a4aHHOr0 Nosb30BaTeNIeEM BPEMEHMU.

Pexxunm AHanusaTop cnekTtpa

Pexwum 3axBaTa OAHOKpaTHbIN NN HenpepbIBHbIN

3anyck CB06OAHbIN X0OA4, BHEWHWI (Ha
noaveme/cnage), 3agepxka

MakcumanbHas 800 Mc

NpPOAO/IKMUTENBHOCTbL 3axBaTa

MakcumarnbHasa YacTtoTa 40 Ml'y

BbI6OpKM

MakcumanbHas WupuHa 32 Mly,

NoN0Chl NponycKaHnA
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- W3Meputenb MOWHOCTU BbICOKOTOUYHBbIA U3MEpPUTEJIb MOLLHOCTU [

onuusa 19 «BbICOKOTOUYHbIV U3MEPUTE/Ib MOLLLHOCTHN >
UCnosib3yeT AaTYMKN MOLHOCTH C noaktoyeHnem no USB un
o6ecneumBaeT NoJsly4EeHUA TOYHbIX AAHHbIX B AUana3oHe Ao
26y

PowerXpert Ha MK ncnonb3syer Te ke caMble AaTYMKHU
MOLLHOCTM C noakJitoueHnem no USB

(Onuusa 0019)

Pe)>XuMbl uamepurtensi MOLHOCTU

Spectrum Master MOXeT KOMMIEKTOBATbCS BbICOKOTOUHbIM
n3meputenem MolHoct (onums 19), ncnonb3yowmm ans
cBoeli paboTbl BHELWWHME AATYUKMU MOLLHOCTH.

YcTaHOBKa NpaBubHOM BbIXOAHOM MOLIHOCTM NepeaaTynka
6a30B01 CTaHUMM UMEET OrpoOMHOE 3HayeHne aAns obwero
pyHKUMOHUPOBaHUSA 6ecnpoBoaHON ceTn. MI3mMeHeHune B
YPOBHSX MOLWHOCTK Ha 1,5 b o03Ha4aeT n3MeHeHne B 30He
NoKpbITUA Ha 15%.

CnvwkoM 60sbluasi MOLWHOCTb O3HAYaeT NepekpbiBaHue
30H MOKPbITUS, YTO MPUBOAMUT K B3aUMHOI MHTepdhepeHUmm
Mexay coTamu. CNMLLIKOM Manasi MOLWHOCTb,
HeAoCTaTOYHOE MOKPbITUE, CO3aeT OCTPOBHbIE 30HbI C
HenepeKkpbIBaOLLMMUCS COTaMU U MPUBOAUT K CHUXEHUIO
30HbI MOKPbITUS B 34aHUSX. [OBbILWEHHbIE UK
MOHMXXEHHbIE 3HaUYeHUst 6yAYyT NPUYNHON BO3SHUKHOBEHWS
MepTBbIX 30H/06pbiBa BbI30BOB, CHUXEHUSI CKOPOCTU
nepeaayu AaHHbIX/CHUXEHUSI EMKOCTU Ha rpaHuuax coTbl,
a TakXXe HeEpaBHOMEPHOCTM 3arpy3Ku COTbl U
6,10KMPOBaHUIO BbI30OBOB.

BbICOKOTOUYHbIW U3MepuTenb MowHOCTU (Onuua 19)
BbICOKOTOUHbIN 3MepuTenb MOLHOCTM NO3BoNSET
BbIMNOMIHATL U3MepeHns ¢ Hanbonbluel TOYHOCTbIO C
NMOMOLLbI pa3HOO6Pa3HbIX AAaTYMKOB MOLLHOCTU, UMELLMX
cneaylowme XxapakTepucTuKu:

e HacToTHble AManasoHbl:
10 MMy - 26 Ty

e /Inana3oHbl MOLLHOCTU:
oT —-40 abm go +51,76 nbm

L] nOFPELIJHOCTVI U3MEpPEHUNA:
< +0,18 4B

OTK AaTYMKM MO3BONAIOT NOy4YaTb TOUYHbIE pe3y/bTaTbl
M3MEpPEHM He3aTyXxarLWwmx KonebaHui n cMrHanos C
umdpoBon Moagynsumnern B 6ecnpoBoaHbix ceTsax 2G, 3G u
4G.

[aTumnK MOLHOCTK Nerko noaKayaeTcsa K Spectrum
Master ¢ nomoubto kabens USB A/mini-B.
JononHutenbHoe NpeMMyLecTso UCNob3oBaHUsa USB-
NOAKOUYEHMSI COCTOUT B TOM, YTO He TpebyeTcs oTaenbHoe
nuTaHve oT UCTOYHMKA NOCTOSHHOrO Toka (Man
aKKyMynsaTopa), NoCKosibKy HeobxoanMoe nuTaHme
nopgaetcs yepes nopt USB.

AaTtumkn MowHocTm ans pa6otbl c MK

OTW AaT4YMKU MOLLHOCTU MOXHO mMcnonb3osaTthb ¢ MK, Ha
KOTOpoM ycTtaHoBneHa OC Microsoft Windows ®, ¢
noaknyeHnem yepes nopt USB. [laTumkun NocTaBnsaoTCca C
npunoxeHunem PowerXpert™, MO ans aHanusa AaHHbIX U
ynpasneHus. MNpunoxeHne nMeet pasHoobpasHble
dyHKUMKN, KaK TO: 3anncb AaHHbIX, oTobpaxkeHne
MOLLHOCTM NO BpeMeHn, 6onblwoi umdbpoBoi gnucnnen, a
TaKXXe MHOXECTBO ApYrnX, No3BofAOLWNX BbINOHATL
n3MepeHus 6bICTPO U TOYHO.

[AaTynKn MOWHOCTH
PSN50
MpeumnsnoHHbIi aaTumk BY
MOLLHOCTM

50 My ... 6 My

Twun N(m), 50 Om

-30 ... +20 abm

(0,001 mMBT...100 MBT)

WCTUHHOE CpeaHeKB.

MA24105A
BCTpOEHHbIV AaTumnk
NUKOBOM MOLLHOCTH
350 My, ... 4 Iy,
Twn N(f), 50 Om
+3 gbm... +51,76 abm
(2 MBT ... 150 BT)
WCTUHHOE CpeaHeKB.

MA24106A
MpeumnsmnoHHbI aatumk BY
MOLLHOCTM

50 Mly ... 6 Ty

Tun N(m), 50 Om

-40 ... +23 pbm

(0,1 mkBT ... 200 MBT)

WcTuHHOE cpeaHeks.

MA24108A
USB-patumk CBY-
MOLLHOCTY
10 My ... 8Ty
Twun N(m), 50 Om
-40 ... +20 abm
(0,1 mMkBT ... 100 MBT)
WCTUHHOE CpeaHeKB.
MowHoCTb B nakeTe
CpefHss MOLHOCTb
nMnynbca

MA24118A
USB-patumk CBY-
MOLLIHOCTY
10 MMy ... 18 Iy
Twun N(m), 50 Om
-40 ...+20 abm
(0,1 mMkBT ... 100 MBT)
WcTuHHOE cpeaHeks.
MoLLUHOCTb B Makerte,
CpefHss MOLHOCTb
nMnynbca

MA24126A

USB-patumk CBY-

MOLLHOCTY
10 My — 26 My
Tun K(m), 50 Om
-40aBM ..4+20 abm
(0.1 mkBT - 100 MBT)
WCTUHHOE CpeAHEKB.
MoLLUHOCTb B Makerte,
CpefHss MOLHOCTb
nMnynbca
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m HaHeceHMe fgaHHbIX O NOKPbITUKN Ha KapTy (onuusa 0431)
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HaHeceHue faHHbIX O MOKPbITUXN Ha KapTy

B nocnenHee BpeMs pacTét noTpebHOCTb B
3KOHOMWYHbIX peLleHnsIX, NO3BOSIOLUMX HAHOCUTb
AaHHbIE O MOKPbLITUN Ha KapThbl. KomnaHua Anritsu
npeanaraet nposanaepam 6ecnpoBOAHbIX YCNyT,
cnyx6am obuiectBeHHOW 6e30MacHOCTHN, onepaTopamM
CYXOMYTHOWM CUCTEMbl PaANOCBS3M U NpeacTaBUTENSM
roCyAapCTBEHHbIX CNyX6 WHCTPYMEHTHI,
obecneymBaoLLMe HaHECEHNE Ha KapTy AaHHbIX O
MOKPbITUM BHYTPU MOMELLEHUS N CHapYXW.

HaHeceHMe faHHbIX O MOKPbITUN BHE NOMELYEHUN
Mpn HanNMUUM NOAKIKOYEHHOM aHTEHHbI GPS 1
NpUCYTCTBUM curHana GPS npubop oTtcnexusBaeTt
YPOBHMU MPUHUMAEMOro curHana n koadbdbuumeHTa
MOLLHOCTWN B COCEAHEM KaHase aBTOMaTUYeCKun.
Mcnonb3ysa KapTy, CO34aHHYHO C MOMOLLbIO
MHCTpyMeHTa Map Master, npubop otobpaxaeT KapThbl,
MECTO NpOBeAEHUS U3MEPEHUS U YPOBEHb MOLLHOCTU C
MCNOJSIb30BaHUEM CreunanbHOro LBETOBOro Koaa.
YacToTy 06HOBNEHUS MOXHO YCTaHOBUTb B eANHMLAxX
BpeMeHu (1 cekyHAa, MUHUMYM) UM PACCTOSHUS.
CyMMapHasi TO4HOCTb aMnAuTyAbl COBMECTHO C
yactoTol obHoBneHnss GPS obecneumBaeT HaHeceHue
Ha KapTy TOYHbIX M HAAEXHbIX AAHHbIX.

HaHeceHue AaHHbIX O NOKPbITUN BHYTPH
rnoMeLleHumn

Mpwn oTcyTcTBUM curHana GPS Ans 3anucu ypoBHS
NPUHMMAEMOro curHana n kKoadduumeHTa MOLWHOCTU B
cocegHeM KaHarne Spectrum Master ucrnonb3yeTt
aNropuTM, NMpu KOTOPOM MOJIb30BaTeNb YCTaHaBNMBAET
4acToTy 06HOBNEHUS, TOUYKY Hayana u TOYKY KOHUa, a
Ha KapTy HaAHOCATCA TOYKW, MONyYeHHble B pe3ysbTaTte
MHTEpnonAumn.

3kcnopTt daitnos KML

CoxpaHeHune annoB BbinonHsieTcs B popmaTte KML
unun JPEG. ®aiinbl B popmate KML OTKpbIBaKOTCS C
MOMOLLbIO MHCTPYMeHTa Google Earth™. TMpu oTkpbITUK
TOYKM C NoMmoLbio Google Earth™ Ha akpaHe

oTO6paxatTCs 3HaYEeHUS LEeHTPanbHOM YacToTbl, METOA

OETEKTUPOBAHMUS, TUM U3MEPEHUS N BENYMHA NOMOCHI
nponyckanms (RBW).

Map Master ™

Mporpamma Map Master no3sonseTt co3gasatb Ha MK
KapTbl, COBMECTUMble C Spectrum Master. KapTbl
€o34atoTCcsl NOCpeACcTBOM BBOJA aapeca uin

KOHBEPTUPOBAHMA CylLecTBYoWmMX dhaiios B popMaTax

JPEG, TIFF, BMP, GIF n PNG B chopmat MAP.
BCTpOEHHbIE UHCTPYMEHTHI YBETMUYEHNSA U YMEHbLUEHUS
MacwTaba NO3BOMSOT C JIErKOCTbIO co3aaBaTth Ha MK
KapTbl TpebyeMoro Mecta n nepeHoCcuTb UX B Npunbop ¢
nomoulpbto dnew-Hakonutens USB. Mporpamma Map
Master Takxe Bkto4aeT pegaktop GPS ansa seoga
MHbOpMaUnMKn O WKMpPOTe N JONTroTe Ha KapTax B
pa3nuuHbixX dopmaTax.

HaHeceHue paHHbIX O

MOKPbITUU Ha KapTy

Pexxum aHanusaTtopa cnekTtpa
KoaddurumneHT MoLHoCTH
B COCeHEM KaHane
YpoBeHb NMpMHMMaeMoro
curHana

Xaywasn passepTtka
Pexxum
AHanusaTop cnekTpa,
pasBepTka
3anyck
BHewHwni TTL
HacTpoiika
XKaywas passepTka
(Bkn/Bbikn)
MonsipHOCTb
cTpobupoBaHus
(nepeaHunit GpoHT,
3a4HWI PPOHT)
3apepxka
cTtpobuposanusa (0 Mc —
65 mMc Tun.)
MpoAONXUTENBHOCTb
cTpobuposaHmsa (1 MKC —
65 mMc Tun.)
BpeMs HyneBoi nonochbl
o63opa
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4 Ananusatop AM/YM/®M (Onuusn 0509)

AHanusatop AM/YM/OM

Spectrum Master B CTaHAAPTHOWM KOMMieKTauum nocTaBnsieTcs C
BO3MOXHOCTbIO ayauno-aemoaynsauum AM/YM/OBIMN. Onumsa 509
nossonsieT Npubopy M3MepsiTb, aHann3npoBaTb M oTobpaxaTb
K/to4eBble MapaMeTpbl Moaynsuum BY cnekTpa, ayamo cnektpa, ayamo
CUrHana, a Takxe BKJIHOYaeT NpeaocTaB/ieHne CBOAHbIX AaHHbIX O
AeMoaynsauun.

. B pexume RF Spectrum View oTobpaxaeTtcs
pyHKLUNOHNPOBaHME aHanunsaTopa cnekTpa ¢ nHdbopmauuen o
MOLLHOCTW HecyLlleln, YacToTe U 3aHMMaeMor nosoce 4acToT.

. B pexume Audio Spectrum oTobpaxaeTtcs
AEMOAYIMPOBaHHbIA ayAno CNeKTp BMECTe CO CKOPOCTbIo,
cpeaHeKBaApaTUYHbIM OTK/IOHEHUEM, OTK/IOHeHuneM Pk-Pk/ 2,
OTHOLUEHWEM CurHana K cymMMme wyma n nckaxerHunin (SINAD),
NONHbIM KO3(pPNLUMEHTOM rapMOoHUK (THD) 1 oTHOLWeEHKEM
«nckaxeHue/obuiee 3HaveHne>.

. dkpaH ocumnnorpada Audio Waveform wumMeeTcs Bo BCex
Tpex opmaTax AeMoaynauuun n otobpaxaert
AEeMOAYIMPOBaHHbIA CMIrHan BO BPEMEHHOW obnacTu.

. SkpaH Demodulation Summary oTobpaxxaeT BCe NnapaMeTpbl
BY 1 aemMoaynaumm ans kaxaoro gopmaTta MoAyASILUM Ha
OAHOM 3KpaHe.

e BbiBog N4 B HyneBoM nonoce o63opa (Onuus 89)

obecneumBaeT BbiBO4 curHana N4 Ha ueHTpanbHOW YacToTe
140 MI'y c nonocon nponyckanus go 32 Mru.

Oy’ Tl vy

nu s mands

BesonacHaa pa6oTta ¢ aaHHbIMK (Onuua 7)

[aHHoe nporpamMMHoe obecrneyeHne Ucnosnb3yeTcs npyu Heo6XoANMOCTH
cobntogeHunsa TpebosaHui Nno 6e3onacHoMy obpalleHuto € AaHHbIMU U He
no3sonsieT Npnubopy COXpaHsATb HACTPOMKN U3MEPEHUS UNWN ApyTrye
AaHHble BO BHYTpeHHeln namatu npmbopa. NHdopmaums o HacTporkax 1
M3MEepPEHUAX COXPAHSETCs TONbKO Ha BHelwHee USB yCTpoOnCTBO
XpaHeHus AaHHbIX. Mocne BbINOMHEHNSA CTaHAAPTHOM nNpoueaypbl
cbpoca Ha 3aBOACKME HACTPONKKM NpMBOP roTOB K NEPEMELLEHMUIO B
Apyroe mMecto, a USB yCTpOMCTBO C A@aHHbIMK OCTAeTCs B 3aLUMULLEHHOMN
cpefe. lNocne yctaHoBkKM onuuun «be3onacHasa paboTa ¢ AaHHbIMU»
nonb3oBaTeslb HE CMOXET NepektoyaTbCcs Mexay 6esonacHbiMy 1
He6e30MnacHbIM pPeXX1MoM.

He6onblon Bec

Bec npubopa nopsinka 3,8 Kr B MO/THOM CHapsXXEHUW, BKAOYAs TUTUIA-
WOHHbIA aKKyMynsTop, No3BonseT 6paTb NOMHOPYHKUNOHANbHbIN
NepeHoOCHOW aHanmM3aTop criekTpa ¢ cobon B ntoboe MecTo, BKOYas
BbILUKW COTOBOW CBSA3MU.
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N3mepeHune B 6ecnpoBOAHbIX
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BecnpoBoaHble U3MepeHun

Spectrum Master npeanaraet UHCTPYMEHTbI AN
npoBefeHNst U3MEPEHNn B cucTemax
60onbWINHCTBA CTaHAAPTOB 6€CnNpoBOAHON CBA3M
BO BCeM MUpe. IHCTpYMeHTbI ANS NpoBeAeHUs
n3MepeHuii B 6ecnpoBoHbIX cUCTEMax
npeaHasHayeHbl 45151 TECTUPOBaHMS U MPOBEPKU
crneayLwmx napamMmeTpoB nepeaartynkos 6a3oBbixX
CTaHUUN:

e KayecTBo pagmocurHasnos
o KayecTtsBo moaynaumun

e [1pON3BOANTENBHOCTb HUCXOAALLEN NUHUN
CcBA3U

Llenbto AaHHbIX TECTOB ABNSETCS yayyllueHne
KNtoueBbIX nokasaTenen addekTnsHocTn (KM3),
CBSI3@HHbIX C:

o K03(DDULMEHTOM NpepBaHHbLIX BbI3OBOB
o K03(DULMEHTOM OTKJIOHEHUS BbI3OBOB
o KO3(DUUMEHTOM 6TOKMPOBKM BbI30OBOB

MoHnMas, Kakown TecT He06X0AMMO BbIMONHUTL C
nomoLLblo Spectrum Master npu cHmxeHnn K3
[0 HefonyCTUMOro YPOBHS, TEXHUYECKUN
CcrneumanmcT MOXEeT onpeaennTb AaXe ManeinLyto
HEeMcnpaBHOCTL B Lienu nepejaTtynka 6a3oson
CTaHUMW. DTO MUHUMWU3MPYET npobnemy
[OPOroCTOSILLNX KHEOBHapYXeHUM
HEMCNpPaBHOCTEW», CBA3aHHbIX CO CMEHON KapT.
3TO NO3BOSIUT COKPATUTL 06bEM HEOHXOAUMBIX
3anyacTel, NOCKObKY OHM UCNoNb3ytoTcs bonee
3 hekTUBHO.

PykoBoacCTBa Mo NOMCKY HeUCrpaBHOCTEN
Ha Bcex puvcyHKax Ha AaHHOM CTpaHuue
npeacrasfieHbl pe3yabTaTbl 3PUPHbIX
N3MepeHuii, caenaHHbIX ¢ noMowbo MS2720T Ha
KOMMepyecknx 6a30BbIX CTaHLMSAX C peanbHbIX
TpadukoM. na NnoOHMMaHWs, Koraa, rae, Kak u
3a4yeM 4eNatTcs 3TN U3MEPEHUS, KOMMNAaHUSA
Anritsu NoAroToBmaa pyKOBOACTBA MO MOUCKY U
YCTPaHeHM0 HENCNPaBHOCTEN, coaepalune
cneanyoLwyo nHhopMaLmio 4518 Kaxaoro
n3MepeHus:

e yKasaHusa ANs NPaBUIbHOIO BbIMOJIHEHUS
n3MepeHus

e MOCNEeACTBUS HEMPABUIbHOIO BbIMNOJHEHUS
n3mMepeHus

e 4acCTO BCTpeYarLmecss HemcrnpaBHOCTH
6a30BbIX CTaHLUMN

3Tn «PyKOBOACTBaA MO MOUCKY U YCTPAHEHUIO
HencnpaBHOCTeN 6a30BbIX CTaHUMI» cogepxaT
MHbOpMaUmMIo AN KaXA0ro aHanmsartopa
CUrHana Ha oAHoW cTpaHuue. PykoBoacTtBa
Hane4yaTaHbl HA M3HOCOCTOMKON Bymare,
YyCTOMUMBOM K 3arpsisHeHuto, a ux gopmar
NO3BONSET XPaHUTb UX B MATKOW CyMKe AN
nepeHocku npubopa, 4to obecneumBaer
OOCTYMNHOCTb B MOJIEBbIX YCN0BUAX. PykoBoacTBa
npefocTaBnsaoTCA Ha 6ecnnaTHoOM OCHOBe, X
apTUKy/bHble HOMepa yKasaHbl B pa3aene
«MHdopmMauusa ans 3akasa».

» Ba3oBble cTaHumn LTE/TD-LTE

e Basosble cTaHumn GSM/EDGE

e ba3osble cTaHunnM W-CDMA/HSPA+
Bazosble ctaHunn CDMA
Bazosble cTaHumu EV-DO
Basosble cTaHumn Fixed WiMAX
BaszoBble cTaHunn Mobile WiMAX
Bazosble ctaHunu TD-SCDMA/HSPA+

AHanusartopbl CUrHanoB
LTE FDD/TDD
GSM/GPRS/EDGE
W-CDMA/HSPA+
CDMA/EV-DO

Fixed WiMAX, Mobile WiMAX
TD-SCDMA/HSPA+

TunuyHble onuun
aHanusartopa cUMrHanos
BY nsmepeHusa
Aemoaynaums

SdupHble n3MepeHus

XapaKTepucTuku aHanusaropa
CUrHanos

CBefeHve pe3ynbTaToB
M3MEepeHUs B UTOroByto Tabnuuy
TecTMpoBaHuWe C UCMO/b30BaHVEM
OrpaHNYUTENbHbIX IMHUI
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CnuwkoM 60nblloe 3HaYeHNe 3aHMMaeMon NONOChl YacToT
MOXET CTaTb MPUYMHONM MOMEX MO OTHOLLEHUIO K COCEAHUM
KaHanam unu 6biTb NPU3HAKOM MJIOXOro KavecTsa CUrHana,
4YTO NPMBOAUT K 06pbIBaM BbI30BOB.

e T o T
Aemopaynauma — Moaynb BeKTopa oWM6KM MOAYnAUMK
(EVM)

OTO eAVHCTBEHHOE Hanbonee BaXxHOe U3MepeHne KayecTsa
curHana. MNioxue nokasarteny aMnanTyAbl BEKTOPa OLWNG0K
(EVM) siBnsitoTCS NpUYMHON 06pbiBa CBSA3M, HU3KOW CKOPOCTU
nepejaun AaHHbIX, HU3KOW eMKOCTU ceKTopa U 610K1pOoBaHUS
BbI30OBOB.

[Anitsts wwzaom 11150 @ W3 rT W
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BY nsmepeHune — cpeaHAs MOWHOCTb MMNYyJIbCa

BbICOKME MW HU3KWE 3HAYEHWUS SABNSIOTCA NPUUUHONM
YBENIMYEHNSI B3aUMHbIX MOMEX MeXAy COTaMu, a TakxKe HU3KOM
CKOPOCTU Nepeaayn AaHHbIX Ha rpaHuuax cotsbl. Huskue
3HaueHusi NPUBOAAT K NepebosiM B CBA3W UNU NOSIBNEHMUIO
MEepTBbIX 30H.
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TecT B pe)xuMe «npoLén/He npowen»

[lns KaX[oro TEpMMUHaNa MoXHO yCTaHOBUTb obLime
OrpaHnyeHns Wnu rpynnbl orpaHMyeHnin. HecornacoBaHHOCTb
HacTpoek 6a30BbIX CTAHLUMI NPUBOAUT K HEYCTONYMBOMY

YHKLMOHMPOBAHUIO CETHU.

N3mepeHuna GSM/ GPRS/ EDGE (Onuus 880)

U3mepenusa 3G m 4G

MS2720T MOXeT KOMMIeKToBaTbCs NtobbIM HabopoM
onumn ans namepeHuin curHanos 3G mn 4G: LTE (FDD
n TDD), GSM, GPRS, EDGE, CDMA, 1x & EVDO, W-
CDMA, TD-SCDMA, HSPA+ n WiMAX (Fixed n Mobile)

AHanusaTtopbl GSM/ GPRS/ EDGE
Spectrum Master UMeeT ABa pexnma n3MepeHus
GSM/GPRS/EDGE:

e BY u3MmepeHus
o [lemoaynaums

Llenbto AaHHbIX U3MEPEHUI ABNAETCS NOBbILEHUe
CKOPOCTM nepefayn AaHHbIX MU €MKOCTU MOCPeaCcTBOM
TOYHbIX HAaCTPOEK MOLLHOCTU, obecrneynBaoLwmnx
HU3KWIA YPOBEHb BHEKAHANIbHOrO U3NyYeHUs U
XOpollee KayecTBO CUrHasna. TN XapaKTepucTUKu
NO3BOJISIOT CHU3UTb KOJIMYECTBO CilyyYaes 0bpbiBa
CBsi31, 6I0KMPOBaHUS BbI3OBOB U MOBLICUTbH YPOBEHb
06CnyXnBaHNS KIMEHTOB.

MepcoHan, o6cnyXunBatoLWnin COTbl, WU UHXEHEPDI NO
BY cBA3M MOryT BbINOMHATL U3MEPEHUS N0 3Pupy
ANns BbIBOPOYHON NPOBEPKMN MOKPLITUA U KayecTsa
curHana nepepatymka 6e3 oTkto4YeHUs coThl. B
crlyyae HeOAHO3HAYHOCTU pe3ybTaToB 3PUPHbIX
M3MepeHUI MOXHO HENOCpeaCTBEHHO MOAKIIOYNTLCS
K 6a30B0OM CTaHUMKW ANa NMPOBEPKM KayecTBa cUrHana
M MOLWHOCTU nepejartymka.

Ans ynpoweHns naeHTuduKaunm TeCTUpyemMom coThbl
dyHKUNA onpeaeneHns nAeHTUPUKALUNOHHOIO Koaa
6a3o0Boli CTaHUMW onpeaensieT naeHTUPUKaUNOHHbIN
HoMep 6a3oBoi cTaHuum (BSIC), UBETOBOW KOA CeTH
(NCC) onpenensieT Bnagenbua ceTu, a LBETOBOW Koz
6aszoBoli ctaHumm (BCC) npenocraBnsieT
MHMOPMaLUIO O CekTope.

OTHOLUEeHMEe MOLHOCTU HEecCylLlel K YPOBHIO
nomexwm (C/ |)

MokazaTtenb C/| yKasblBaeT Ha KayecTBoO
npuHuMaemoro curHana. OH Takxe MOXeT
MCMoNb30BaTbCA A5 onpeaeneHns obnacren c
MNJI0XMM KayecTBOM curHana. Hmskue 3HadeHus C/1
SIBNSIIOTCS NMPUYMHON NPOBNeM C MOKpbITUEM,
BKJ1I0Yasi 06pbIBbl BbI3OBOB, 6/10KMpPOBaHWE BbI30BOB
1 apyrve npobnembl C NpUeMoM y MObGUNbHbIX
YyCTPOWCTB.

MorpewHocTb dasbl

MorpelwHocTb dasbl — 3TO Mepa pasHOCTU da3 Mexay
naeanbHbIM U (PaAKTUYECKMM rOJI0COBbIM CUMHAJIOM C
moaynsumen GMSK. Bbicokuii nokasaTtesnb
NnorpewHocTn dasbl ABISETCS NPUYNHON obpbiBa
BbI30BOB, 6/10KMPOBaAHWS BbI30BOB M MPOMycKa
«X3HAoMda».

HauanbHasa pasz6anaHcupoBka

HayanbHas pasbanaHcMpoBka — 3TO Mepa yTeuku
MOLLHOCTUN NMOCTOAHHOIO TOKa 4Yepes retepoanHbl 1
MUKLLIEPbI. BbiCOKWI ypoBEHb HayanbHoOM
pa36anchmposKm CHUXXaET nokasartenn Mmoaynsa
BEKTOpa OLIMBKU MOAYNSALUMK U NOrpeLlHocT dhasbl 1
npnBOAUT K NOBbLIWLEHNID KONTMYEeCTBa 06prBOB
CBSi3U.

MOLWHOCTb MO OTHOLIEHUIO KO BpeMeHu (CnoT n
dpeiim)

N3MepeHne MOLHOCTM NO OTHOLUEHUIO KO BPEMEHU
(cnot n dpenm) cneagyeT UCNonb3oBaTb B Cay4vasx,
koraa 6asoBast ctaHumMs GSM HacTpoeHa Ha
oTK/ItoYeHne BY MOLHOCTN MeXAy BPEMEHHbIMU
MHTepBanamu (cnotamu). Mpu ncnonb3osaHun B
3(UPHOM pexunmMe AaHHOE U3MEpPEHMEe TaKxe
no3sonseT obHapyXuTb curHanbl GSM OT ApYyrux COT.
HapylweHnsa rpaHnL, Mackn CBUAETENbCTBYIOT O
Hannuum obpbiBa BbIZOBOB, CHMXEHUN EMKOCTU M
YMEHbLUEHUN 30Hbl 06CNYXMBaHNS.

BY usmepeHus
CnekTp kaHana
MowHOCTb B KaHane
3aHuMaeMasi nonoca 4YactoT
MowHOCTb MMnybca
CpeaHssa MOLWHOCTb
nMnynbca
MorpewHocTb YacToTbl
Tun moaynsaumm
NAeHTUdUKaALMOHHBIN Koz
6a3oBoit cTaHumm (NCC, BCC)
MHorokaHanbHbIi cnekTp
MolHocTb/BpeMs (dpeiim/cnoT)
MoLHOCTb B KaHane
3aHnMaemas nosnoca 4acTtot
MowHOCTb MMnynbca
CpeaHssa MOLWHOCTb
nMnynbca
MorpewHocTb YacToTbl
Tun moaynsaumm
NAeHTUdUKaALMOHHBIN Koz
6a3oBoi cTaHumm (NCC, BCC)

Aemoaynauunsa

MNorpelwHocTb dasbl

AMNNUTYAa BekTopa ownbok
HauvanbHas pasbanaHcuposka
OTHOLLEeHMNe MOLLYHOCTU HecylLlei
K YPOBHIO MoMexu

Tun moaynauum

MorpelwHocTb aMnAnTyabl
NaeHTUdUKaUNOHHBIN Koa,
6a3oBoi cTtaHumm (NCC, BCC)
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AHanusaTtop cnektpa Spectrum Master ™M MS2720T — XapaKTepuCcTUKH

BY nsmepeHuns —CnekTpasbHaa Macka ussy4yeHus
Mpubop oTobpaxaeT Macky nsnyvaemoro crnektpa 3GPP.
OTpuuaTenbHbIi pe3ynbTaT AaHHOrO TecTa CBUAETENbCTBYET O
HaZMymMm noMex OT COCeAHUX HeCYLUMX, BO3MOXHOCTU
HaCTyNNeHUs NpaBoOBOl OTBETCTBEHHOCTU U HU3KOM KayecTse
curHana.

[Anits TN, s

T Pt
1348 8

™
Aemoaynsauusa - Moaynb BekTopa ownbku Mmoaynsaumm (EVM)
OTO eAVHCTBEHHOE Hanbonee BaXHOe U3MepeHne KayecTsa
curHana. MNioxue nokasarenu aMnanTyAbl BeKTopa ownbok (EVM)
SIBNIAIOTCS MPUYMHON 06pbiBa CBSI3U, HU3KOW CKOPOCTU nepeaayn
AaHHbIX, HU3KON eMKOCTU ceKTopa v 6J10KMPOBaHUS Bbl30BOB.

[uitsis swcwrom 1esr e @ WIS T WIR I

1
CnuWwKoM 60/blUOe KOSIMYECTBO CU/IbHBIX CEKTOPOB B OJHOM M TOM
Xe MecCTe CO34aeT 3arps3HeHue NMuNoT-CUrHana, 4YTto NpuMBOAUT K

CHWXXEHUIO CKOPOCTU nepefayn AaHHbIX, YMEHbLUEHUIO €MKOCTU U
M36bITOYHOMY KONMYECTBY MSArKMX 3CTadeTHbIX nepeaad.

TecT B pexkxuMme «npoweén/He npowén>

[INsi KaXAoro TepMUHaNa MOXHO YCTaHOBUTL O6LUME OrpaHUYeHuUs
VAW TPYNMbl OrPaHWYeHnin. HecornacoBaHHOCTb HaCTpoeK
6a30BbIX CTaHUWI NPUBOAMUT K HEYCTOMYMBOMY
DYHKLMOHMPOBAHUIO CETU.

N3mepenuna W-CDMA/ HSPA+ (Onuusa 881)

N3mepeHus curHana W-CDMA/ HSPA+
Spectrum Master npeanaraeT 3 pexuMa u3MepeHus
W-CDMA/HSPA+ :

¢ BY u3MepeHus
o [lemoaynsuus
e D(UpPHbIE n3MepeHus

Llenbto AaHHbIX U3MepeHUI SIBISIETCS NOBbILLEHWE
CKOPOCTM Nepeaayn AaHHbIX U eMKOCTHU
NOCPeACTBOM TOYHbIX HAaCTPOEK MOLLHOCTH,
obecneumBaloLWMX HA3KNI YPOBEHb BHEKAHAIbHOIO
M3Mly4YeHUs N Xopollee KayecTBO CUrHana. 3Tu
XapaKTePUCTUKM NO3BONSAIOT CHU3UTb KOJIMYECTBO
cny4yaeB o6pbiBa CBSA3W, 610KMPOBAHUS BbI3OBOB U
NOBbICUTb YPOBEHb 06CNY>XMBaHUSA KITUEHTOB.

MepcoHan, o6cnyxmBatoLWwmi COTbl, NN UHXEHEPDI
no BY cBA3M MOryT BbIMOJHATL U3MEPEHUS MO
3¢upy ansa BbIGOPOUYHON NPOBEPKM MOKPLITUS U
KayecTBa cMrHana nepepatymka 6e3 oTKIYEHNS
y3na Node B. B cnyyae HEOAHO3HAYHOCTH
pe3ynbTaToB 3(UPHbLIX U3MEPEHUI MOXHO
HenocpeACTBEHHO NOAKNIYUTLCSA K 6a3oBoM
CTaHUMM ANS NPOBEPKM KayecTBa curHana v
MOLLHOCTW nepeaaTyuka.

MorpewHoOCcTb YacToThbl

MpoBepka NOrpeLwHOCTN YacTOTbl BbIMOMHAETCA AN
TOro, 4tTobbl YAOCTOBEPUTLCS, YTO YACTOTa HecyLlewn
UCKJTIOUNTENbHO NMpaBu/bHa. Spectrum Master
No3BONSET N3MEPUTb MOMPELLHOCTb YacTOThbI
HecyLlen ¢ 60MbLION TOYHOCTbIO B 3(UPHOM
peXxxMme nNpu ycnosun, 4To B npnbope BKIOYEH
pexuM GPS nnu 6bin BkIOUEH MeHee 3 aHewn
Ha3ag. [Mpy Heya0BNETBOPUTENbHBLIX 3HAYEHMAX
NOrpeLwHOCTN YacTOTbl BO3HUKAOT 06pbIBbl CBA3M
npu nepeMeLleHnm MobuabHbIX YCTPOUCTB C
6onbLuelt CKOpoCTblo. B HEKOTOpPbIX ciy4vasx
CTaHOBUTCA HEBO3MOXHa 3CTadeTHas nepesadva
COTOBbIX TenedoHOB.

NMukoBas owunbka B kogoBoi obnactn (PCDE)
MnkoBas owmnbka B KOAOBOM 0651aCTU — 3TO Mepa
ownbok Mexay OAHUM KOLOBbIM KaHaNoM U APYruM.
Bbicokoe 3HaveHne NMKoBOM OWMOKM B KOAOBOWM
obnactv NpuBOAMUT K 06pbIBY CBSA3U, HU3KOMY
KayecTBYy CMrHana, HU3KOW CKOPOCTM nepeaayu
AAHHbIX, HU3KOM eMKOCTM cekTopa 1 6/I0KMpPOBaHMIO
BbI30BOB.

MHorony4eBocTtb

MN3MepeHns MHOroy4eBoOCTM NO3BONSIOT
onpeaenvTb KOJIMYECTBO, AJIMHY U CUY PasinyHbIX
TPaKTOB pagnoCUrHanoB. MHOrosyyYeBble CUrHanbl,
Haxoasilumecs 3a npeaenamn, ycTaHoBAEHHbIMU
COTOBbIMW TenedoHaMn Uan apyrumm
Nosb30BaTeNbCKUMU YCTPOCTBAMMU, CTaHOBATCS
napasuTHbIM uU3ny4vyeHmeM. BaxHenwasa npobnema —
nomexun oT COCeAHNX KaHanoB, NpuBoAsLLME K
06pbiBaM BbI30BOB M HU3KOWM CKOPOCTU nepesayun
[aHHbIX.

Pe>kum «npowén/He npowén>»

Spectrum Master XpaHUT NATb TECTOBbIX MOAENEMN,
oxBaTbiBaloWmMX Bce 11 cueHapues TECTUPOBaAHUS,
yKasaHHbIX B cneumdukaumm 3GPP (TS 25.141),
ANs NpoBepkn PYHKUMOHMPOBaHNSA 6a30BbIX
CTaHumi. MNMpu HeobXoAMMOCTH NoNb30BaTENb MOXET
3arpysuTb 3TW MOAeNU AN BbINOSHEHUS BbICTPbIX
N3MEpPEHUN.

BY nsmepenusn
CnekTp nonockl
CnekTp KaHana
MoLHOCTb B KaHane
3aHuMaeMasi nonoca 4YactoT
OTHOLIEeHWe NMKOBOI
MOLLHOCTU K CpeaHeit
CnekTpasibHas mMacka uU3nyyeHus
KoatbpUUMEHT yTEUKM MOLLHOCTH
B COCe[JHEM KaHasne ANs OAHOW
HecyLen
KoaPULMEHT yTeuKn MOLLHOCTHN
B cocefjHeM KaHane Ans
HECKONbKUX HeCyLmnx

Aemoaynauua
Fpacduk MOLWHOCTM B KOAOBOMN
obnactun
MouwHocTb P-CPICH
MoLUHOCTb B KaHane
YpoBeHb Wwyma
Moaynb BekTOpa ownbKku
Moaynsumn(EVM)
MpocaunBaHue HecyLen
Mukosas owmnbka B KOAOBON
obnactu
YacToTa Hecyluewn
MorpewHocTb YacToTbl
MOLLHOCTb B KOHTPOSIbHOM
KaHane
MowHocTb A6¢c/OTH/denbTa
CPICH, P-CCPCH
S-CCPCH, PICH
P-SCH, S-SCH
HSPA+
MowHocTb/BpeMs
ToueyHas gnarpamma
Tabnuua MOLLHOCTM B KOAOBOW
obnactun
Koa, ctatyc
EVM, TN Moaynaumun
MpounsBoANTENBHOCTb
YCUAUTENS MOLLHOCTMN
Koaorpamma

3dupHbIEe U3MepeHus
CkaHep ckpeM6avpyoLWmnx KoL0B
(6)
CkpeMbnupyioLime Koabl
CPICH
Edllo
Ec
JoM1MHMpOBaHWe NuNoT-
curHana
O6Lwas MOLWHOCTb B 3(pUPHOM
pexume
CKaHep MHOrony4eBoro
pacnpocTpaHeHus (6)
6 MynbTUNyTEW
Tay
PaccTosiHne
RSCP
OTHOCHTeNIbHas MOLLHOCTb
MOLLHOCTb MHOFOJy4EBOrO
pacnpocTpaHeHus
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BY uamepeHus — CnekTpasibHas Macka u3nyvyeHus

Mpubop oTobpaxkaeT cnekTpanbHY Macky msnyyeHus 3GPP.
OTpuLaTenbHbIiA pe3ynbTaT AaHHOMO TecTa CBUMAETENbCTBYET O
HaNM4YMM NOMEX OT COCEAHMX HECYLUMX, BO3SMOXKHOCTU HACTynneHus
NpaBOBOi OTBETCTBEHHOCTW U HU3KOM KayecTBe curHana.

[Anitsis seserom iz 11 G0
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KauyectBo moaynsuum - Moaynb BeKTOpa OWM6KM MOAYNALMKN

CnuwKkoM 6oMblIMe UNN HUBKME 3HAYEHWUS ABASIOTCS MPUYMHON

6onblieli B3aMMHOM MHTepdepeHUun Mexay coTaMn U NpuBoasiT

K CHWXEHMWIO CKOPOCTM Mepeaayn AaHHbIX Ha rpaHuuax coTbl.

Huskme 3HauYeHUs roBopsT 06 yXyALWEHUN NOKPbLITUS B 3AaHUAX.
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3dupHbie u3MepeHust — MOLWHOCTb CUHXPOHU3UPYIOLLErO
curHana

MpoBepka Ha Hanuune HepaBHOMEPHO aMnAnTyAbl
nogHecywmx. HaaexHoCTb AaHHbIX GyAeT MeHblue Ha cnabbix
NOAHeCYLWMX, MOHWXas TeM caMbiM OBLLYI0 CKOPOCTb Mepeaayu
[aHHbIX.

[Poneists owwveoon 183722 wm

Test_Model_1_16>

TecT B pe)xuMe «npoLén/He npowen»

[N Kaxaoro TEpMMHana MOXHO  YCTaHOBUTb  obiume
OrpaHUyeHnst UAM rpynnbl OrpaHuyeHuii.  HecornacoBaHHOCTb
HacTpoek 6a30BbiX CTaHUMii MPUBOAWUT K  HEyCTOMYMBOMY

YHKLMOHMPOBAHUIO CETH.

U3mepeHusn curHana TD-SCDMA/ HSPA+
Spectrum Master UMeeT TpU pexnMa nsMepeHus
TD-SCDMA/ HSPA+:

o BY usmepeHus
o [lemopynaums
e DUpHbIE N3MEPEHUS

Llenbto AaHHbIX U3MEpEeHUIt SBNSETCA NOBbIeHNe
CKOPOCTY nepeaayn AaHHbIX U eMKOCTH
NoCpeACcTBOM TOYHbIX HACTPOEK MOLLHOCTH,
obecneumBaloLWMX HA3KNI YPOBEHb BHEKAHAIbHOIO
N3YYEHUSA U XOpOLLEe KayecTBo CUrHana. 3t
XapaKTEPUCTUKM NO3BONSAIOT CHU3UTb KOJIMYECTBO
cny4yaes ob6pbiBa cBA3W, 610KMPOBaHNS BbI3OBOB U
NOBbICUTb YPOBEHb 06CNYXXMBAHUSA K/IMEHTOB.
MepcoHan, o6cnynBatoLWwmnii COTbl, NN UHXEHEPDI
rno BY cBA3M MOryT BbIMOJHATL U3SMEPEHUSA MO
3¢upy Ans BbIGOPOYHON NPOBEPKM MOKPLITUS U
KayecTBa curHana nepepatyvka 6e3 oTKIUYEHNs
COTbl. B cnyyae HeOAHO3HAYHOCTUN pe3ynbTaToB
3(UPHbLIX N3MEPEHNA MOXXHO HENOCPEACTBEHHO
NoAK/UYNTBLCS K 6230BOM CTaHUMW AN NPOBEPKM
KayecTBa CUrHana u MOLLHOCTU nepejaTymnka.

Moaynb BekTOpa owmnbkn moaynsaummn (EVM) — aTo
OTHOLUEHME YMcna OWnNBOK, NN NCKAXKEHUN, B
(aKTMUYeCKoM curHasne B CpaBHEHUU C naeanbHbIM
curHanom. 3HadveHus EVM, Bbixoaswme 3a npeanensl
AONYCTUMbIX, MPUBOAAT K YXYALIEHUIO KayecTBa
curHana ans Bcex nosb3oBaTesIbCKUMX YCTPOUCTB. B
CBOIO o4yepeab 3TO CTAaHOBUTCS NMPUYMHOMN
yBENMYEHUNS BPEMEHU NMEepeaayn yCTpomuCTB Mexay
coTamMu («X3HAO0MD»), CHUXKEHNIO EMKOCTM CEKTOPA,
YMEHbLUEHMIO CKOPOCTU nepeaayn AaHHbIX,
yyaleHuto cnyyaes obpbiBa 1 6510KMpoOBaHUs
BbI30OBOB.

NMukoBas ownbka B KoaoBou obnactu
MnkoBas owmnbka B KOAOBOM 061acTn — 370
3HayeHne EVM HauxyaLlero Koga. KpaHbl KOAOBOM
obnacTtu nokasbiBaloT TpaduK B KOHKPETHOM
BPEMEHHOM MHTEpBarsne. 3HadyeHUs NMMKOBOWN
owmnbkn B KOAOBOM 0bnacTtu, BbIxoAsilME 3a
npeaenbl 4oNyCTUMbIX, NPUBOAAT K YXYZALEHUIO
KayecTBa CMrHana Aansi Bcex nosib3oBaTesbCKkux
yCTpOMCTB. B cBOIO ouepeab 3TO CTaHOBUTCS
MPUYMHOWM YBENMYEHUS BPEMEHU «X3HAODA»,
CHUXXEHWUIO EMKOCTM CEKTOpa, YMEHbLUEHUIO
CKOpPOCTM nepefayun AaHHbIX.

SdupHbIN ckaHep Tay E./ |,

3HauveHus Ed/l,, BbIxoaswwmMe 3a npeaernbl
AOMYCTUMBIX, YKa3blBalOT Ha u3bbIToYHOE Man
HeAoCTaTOYHOE MOKPbITUE U CTAHOBSATCSA NMPUYNHOMN
CHMXXEHUA eMKOCTU, YMEHbLUEHNIO CKOPOCTH
nepenadun AaHHbIX, YBEIMYEHNIO BPEMEHU
«X3HAoda» n cnyyaes 06pbiBa BbI30BOB.

HaHeceHue paHHbIX 0 MOLWHOCTU BPEMEHHOIo
cnoTa NUNOT-CUrHana B HACXoAsILWEM KaHane
(DwPTS) Ha kapTty

3HauyeHunsa MowHocTM DWPTS, naMepeHHon B
3(UPHOM pexume, COBMECTHO C E /I, aatoT
3HayeHne abCoNTHOM MOLLHOCTH
CUHXPOHM3MPYIOLWEero Koga, KOTopoe 4acto
MponopuUnoHanbHO MoLwwHocTn PCCPCH (nunoT).
[laHHoe n3MepeHue ncnosnb3yeTcs ANa NpoBEPKN U
rpacdunyeckoro otobpaxeHns NoKpbITUS C
Mcnonb3oBaHWEM AaHHbIX GPS. Npaduyeckoe
oTO6paXXeHne NOKpPbITUS MOXHO 3arpysuTb B
nporpamMmy paboTbl C KapTaMu, yCTaHOBNEHHYIO Ha
MK, ana nocneaywowero aHanusa. Nnoxue
pe3ynbTaTbl UI3MEPEHUI FOBOPST O HU3KOW €MKOCTH,
CHUXXEHUN CKOPOCTU nepefayn AaHHbIX,
yBEeNMYEeHUN Yncna cny4daes obpbiBa 1
610KMPOBaHUS BbI3OBOB.

BY nsmepenusn

CnekTp kaHana
MoLHOCTb B KaHane
3aHnMaemas nosnoca 4acrtot
MoLHOCTb B N€BOM KaHane
3aHuMaeMas nonoca 4acToT B
JIeBOM KaHane
MoLWHOCTb B NpaBoOM KaHane
3aHuMaeMasi nonoca 4YactoT
B MpaBOM KaHane

MowHocTb/BpemMs
LLlecTb MOLLHOCTEl B NakeTe
MowHocTb B kaHane (RCC)
JenbTa-MOWHOCTb BBEPX-
BHU3
MowHocTb UpPTS (BBEpX)
MowHocTb DWPTS (BHU3)
COOTHOLLEHME BKJ1/BbIK
OTHOLUEeHNe NMKOBOWA
MOLLHOCTU K CpefHel B
nakete

CnekTpasnbHOe n3nyyeHune

CBOAHbIE Aa@HHblE

Aemopaynauua
MouwHocTb/ownbka B KOAOBOWA
obnactun
(QPSK/8PSK/ 16 QAM/
64 QAM)
MouwHoCTb B nakeTe
MowHocTb DWPTS (BHU3)
YpoBeHb Wwyma
MorpewHocTb YacToThbl
Tay
CkpeMbnupyowmii Koa
Moaynb BekTopa OWn6KM
Moaynsumn(EVM)
MNukoBas aMmnNuTyAa BeKTopa
owmnbok
Mukosas owmnbka KOLOBOW
obnactu
Mapkep MOLHOCTU B KOLOBOM
obnactu
CBOAHbIE Aa@HHblE

3dupHbIEe U3MepeHus

CkaHvpoBaHue koga (32)
Fpynna ckpem6avpytowiero
koza
Tay
Edllo
MowHocTb DWPTS (BHU3)
JloM1MHMpOBaHWe NuNoT-
curHana

CkaHupoBaHue Tay (6)
Sync-DL#
Tay
Ecllo
MowHocTb DWPTS (BHU3)
[loMUHMpOBaHWe NUNoT-
curHana

3anucb

MNyck/yaepxvsaHue

Mpowén/ He npowén
(HacTpoiiku nonb3oBarens)
Mpowén/ He npowén Bce
Mpowén/ He npowén BY
Mpowén/ He npoweén
Aemoaynaumns

N3mepeHunsa

3aHMMaeMmas nonoca yacrorta
MoLHOCTb B KaHane
MolyHocTb B 06paTHOM KaHane
OTHOLWEHME BKJ/BbIKN
OTHoOLEeHWe nuk/cpesHee
MorpewHocTb YacToTbl
Mogaynb BekTOpa oWN6KN
MoAynsuun

MukoBoe 3HayeHne Moayns
BEKTOpa OWN6KN MOAYNALMK
Mukosas owunbka B KOLOBON
obnactun

Tay

MpocaunBaHue HecyLlei
YpoBeHb LWyma
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AHanu3saTtopbl curHana LTE FDD/ TDD (Onuusa 883)

e e =
KauecTBo Moaynsumm — MowWwHOCTb/ pecypcHbli 6510k
BbICOKWIN ypOBEHb MCMONIb30BaHUS PECYPCHbIX 610KOB
yKa3blBaeT Ha TO, YTO 3arpy3ka coTbl NpubanxKaeTcs K
MaKCMMasbHbIM 3HaYEeHUSM U B 6nnxkaiiee Bpems,
BO3MOXHO, NoTpebyeTcsi paclumpeHne eé EMKOCTY.

[— M

[ saanemes s i

Py | | e T
KauectBo Moaynsauum — KaHanb! ynpaBneHus
CNULLIKOM BbICOKME 3HAYEHWS SBNSIOTCS MPUYNHOMN
6onbluel B3aUMHOM MHTepdhepeHUmMn Mexay cotTamMmn u
NPUBOAST K CHUXEHWUIO CKOPOCTH Nepeaaqu AaHHbIX Ha
rpaHuuax cotbl. CHUXeHWe 3HauyeHui roBopuT 06

YXYAWEHNN NOKPbITUA B 34aHUAX.

3d¢dupHble usMepeHunsi - TecTupoBaHue nepeaaTuynka
C NoMoLLblo aHanusa CUrHanoB aHTeHH MIMO MOXHO
onpeaenuTb KayecTBo MyHKLMOHMPOBaHUS cuctem MIMO.
CnVLIKOM BbICOKOE 3HaYeHWne AenbTbl MOLWHOCTA FOBOPUT O
Hannuum npobnem.

| ANCRSY b

TR ety -

G E o, e [4-58 P | e sk
| 1010 | <112 atm| b0

CTAN

HaHeceHue faHHbIX Ha KapTy B 3()MPHOM pexxume
MapMaster ™ nossonsieT MMNOPTMPOBaTL KapTy B Npubop
ANS NPOBEPKM MOKPbLITUS MO HUCXOASALLEMY KaHany
MoLWHOCTK S-SS, RSRP, RSRQ wnnu SINR.

U3mepeHusa curHana LTE FDD/ TDD

Spectrum Master UMeeT TpW pexuma U3MepeHus
LTE:

¢ BY namepeHus

o Moaynsaums

e DdUpHbIE N3MEPEHNS

Llenbio AaHHbIX N3MEPEHUI SIBNSIETCA MNOBbILLIEHNE
CKOPOCTW nepeaayn AaHHbIX U eMKOCTH
NOCpPeACTBOM TOYHbIX HACTPOEK MOLUHOCTH,
obecneymBaloLLMX HU3KUI YPOBEHb BHEK@HANIbHOIO
MU3NyYeHMS U Xopollee KayecTBO CUrHana. 3Tu
XapaKTEPUCTMKMN NO3BONSIOT CHU3UTb KOIMYECTBO
cny4yaes 06pbiBa cBA3M, 6510KMPOBAHMS BbI3OBOB U
NOBbICUTb YPOBEHb 06CNY>XMBAHUS KIMEHTOB.
MepcoHan, 06cnyXuBatoLWuii COTbl, NN NHXXEHEPBDI
rno BY cBA3M MOryT BbIMOHATL U3MEPEHUS MO
3unpy ans BbI6OPOYHON NPOBEPKU MOKPLITUS U
KayecTBa cMrHana nepegartyvka 6e3 oTKIOUeHUS
COTbl. B cnyyae HeO4HO3HAYHOCTU pe3ynbTaToB
3(UPHbIX N3MEPEHNI MOXHO HENOCPEACTBEHHO
NOAKNOUMTLCA K 6a30BOM CTaHUMKU ANS NPOBEPKMU
KayecTBa CMrHana v MOLWHOCTM nepegaTymka.
KoadphmnumeHT yTeukn MOLHOCTU B COCEAHEM
KaHane

KoaddpurumneHT onpenensieT, kakas 4yacTb curHana
BrNNC nonapaet B coceaHne BY kaHanbl.
KoapPuruMeHT yTeukn MOLLHOCTN B COCEAHEM
KaHane no3BonsieT NpoBepuTb banxanwni
(cocenHuin) n BTopoi bnmxanwun (cneayowmin) BY
KaHanbl. NoBbllWeHMe 3Ha4YeHns KoadduumeHTa
co3paeT NoMexu CoOCefHUM HEeCyLUMM U MOXET CTaTb
MPUYNHON NPaBOBOM OTBETCTBEHHOCTU. DTO TaKxe
SABNAETCSA NMPU3HAKOM HMU3KOro KayecTBa CUrHana,
4YTO NMPUBOAMUT K CHUXKEHUIO MPOMYCKHOM
cnocobHoCTU.

UpenTudmkauma corbl (MaeHTUDUKaLNA
ceKTopa, naeHTuduKaumsa rpynnbl)
NaeHTudmKaTOp COThl NOKasblBaeT, Kakas 6a3osas
CTaHuusa naMepsieTcs no adupy B AaHHbIA MOMEHT.
Ans namepeHus BbibupaeTcs Hanbonee cunbHas
6a3zoBas cTaHUMS B MecTe, B KOTOPOM Bbl
HaxoAMTeCb B MOMEHT U3MepeHusi. HenpaBuibHble
3HayeHusa naeHTudmrKaTopa CoTbl He NO3BONSAIOT
BbIMO/IHUTb perncTpaunio. Ecnm npmuymnHon
aBnseTcsa M3bbITOYHOE MOKPbITUE, TO 3TO TaKxXe
npusBeaeT K NJI0XMM nokasartensam EVM n HU3KuUM
CKOpOCTSIM Nepefayun AaHHbIX.

TecT B pexxuMe «npouwén/He npowén>

[ns Kaxaoro TepMuHana MOXHO YCTaHOBUTb o6lime
OrpaHUYeHNs AU TPYNMbl OrPaHNUYEHUA.
HecornacoBaHHOCTb HacTpoek 6a30BbIX CTaHLUWM
MPUBOAST K HEYCTOMUYNBOMY (DYHKLMOHMPOBAHMIO
ceTtu.

Mopaynb BekTOopa owmnbkun moaynsauum (EVM)
CNULIKOM BbICOKME 3HAYEHUS SABSIOTCA NPUYUHON
6onbluen B3aUMHOM MHTEpPdEPEHLNN MeXAYy COTaMKn
M NPUBOASAT K CHUXEHMIO CKOPOCTU Nepeaayu
OAHHbIX Ha rpaHMuax coTbl

HaHeceHue faHHbIX Ha KapTy

HaHeceHne AaHHbIX Ha KapTy NO3BONSET
TexXHW4YeCcKoMy crneunanucty bbICTpo onpeaenunTb
KayeCTBO MOKPbITUS MO HUCXOASLWEMY KaHany B
AaHHOM reorpaduyeckomM nonoxeHuu. Mpadpumk
MOLWWHOCTU S-SS, RSRP, RSRQ nnn SINR MOXHO
BbIMNOJIHWUTbL C MOMOLLbLIO NATU onpeaenseMbix
nonb3oBaTeneM NOpPoOroBbIX 3Ha4YeHWUn. Bce
napameTpbl cobupatoTcs aAns Tpex Hanbonee
CUNbHBIX CUTHANOB M MOrYT 6bITb COXpPaHeHbI B
¢dopmate *.kml n *.mtd (c pasgenutensamm
Tabynaumen) c Luenbio MMNopTa B Npoymne
nporpamMMbl HaHECEHWNS AaHHbIX Ha KapTy AN
AanbHeWwero aHanumsa.

BY namepenuns
CnekTp KaHana
MowHoCTb B KaHane
3aHnMaemas nosioca 4actot
Bpemsi/MowHocTb (Tonbko TDD)
Bua dpeiima
Bua noadperima
ObLwas MowHoCTb dperiMma
MouwHoctb DWPTS
MoLHOCTb Nepefayuv B pexvme
OTK/IOYEHNS
NaeHTndukaumsa cotbl
Owwnbka CUHXPOHM3aUUn
KoaddurumMeHT yTeukn MOLHOCTH B
cocefHEM kaHane
CnekTpanbHas Macka usny4eHus
KaTeropws A van b (Onu. 1)
CBoaHble AaHHble no BY

Moaynauusa
MowHocTb/ PecypcHblivi 6110k
MoLuHOCTb pecypcHoro 6r1oka
(PDSCH)
AKTUBHblE pecypcHble 6/10KH,
3arpy3ka B %
MoLUHOCTb B KaHane,
naeHTUdUKaLma coTbl
KoHcTennsiumoHHas Avarpamma
QPSK, 16 QAM, 64 QAM
PesynbTaThl MOAyNAUMK
MOLLHOCTb ONOPHOrO CUrHana
MOLHOCTb CUHXPOHU3UPYIOLLLErO
curHana
Moaynb BekTOpa oWn6KN
moaynsiuun (EVM) — cpeaHeks.,
NuK, yAEpXnBaHUE MaKc.
MorpewHocTb YactoTbl — U, ppm
YacTtoTa HecylueWn
NaeHTndukaumsa cotbl
MOLLHOCTb KOHTPOJSILHOTO KaHana
TabnuyHoe u rpacdunyeckoe
npeacrasnexHne
RS, P-SS, S-SS,
PBCH, PCFICH
PHICH, PDCCH (Tonbko FDD)
O6was mowHocTb (Tabnuua)
PesynbTaThl MOAynSLMK
CUHXpOHMU3aLMs nepejatymka no
BpeMeHu (Tonbko FDD)
CBoAHble AaHHble N0 MOoAYNALUK
3HauKM aHTeHH
O6Hapy>xeHue akTUBHbIX aHTeHH (1
wnm 2)

SdupHble U3MepeHus
CkaHep — WeCTb CUNbHEWLINX CUFHANoB
WpeHTndukaums cotel (rpynna,
cekTop)
S-SS, RSRP, RSRQ, SINR
JoMUHMpoBaHne
Pe3ynbTaThl MoAynsuun — Bkn/Bbikn
MNposepka nepeaaTyvka
CkaHep — TPV CUNTbHENWNX CUrHana
MouwHocTb RS aHTeHH MIMO
NaeHTUdUKaLnUa CoTbl, CpeaHss
MOLLHOCTb
[enbTa-MoWHOCTb (MaKc-MUH)
Fpacbmk MOLLHOCTU @aHTEHHbI
PesynbTaTtbl MOAynsiuuKn — Bkn/Bbikn
HaHeceHue Ha kapTy
Ha skpaHe
S-SS, RSRP, RSRQ unu SINR

Mpowén/ He npowén (HaCTPOMKM
nonb3oBartenn)
MpocMOTp orpaHuyeHuit
Bce, BY, moaynsumsa
N3mepeHuns
MowHoCTb B KaHane
3aHuMaeMasi nonoca 4YactoT
KoaddurLUMEHT yTeukn MOLHOCTHU B
cocefHeM kaHane
MorpewHocTb YacToTbl
YacToTa Hecyluen
JloOMUHMpOBaHue
MuKkoBoe 3HaueHne Moayns BeKTopa
ownbKn MoaynaLMK, Cp.KBaap.
MouHocTb RS
MouwHocTb SS, P-SS, S-SS
MouwHocTb PBCH
MowHocTb PCFICH
NaeHTUdUKaUmna cotbl, rpynnsbl,
cekTopa
MowHocTb dperiMa
MowHocTbe DWPTS
MoLHOCTL Nnepeaayn
OwwnbKka. CMHXpOHM3aL K
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[Panritsis owcwrom vitsaem @ %ar o ar w e
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BY n P — CnekTpa Macka usnyyeHus
Mpunbop oTobpaxaeT Macky usnyvaemoro crnektpa 3GPP2.
OTpuuaTenbHbIil pe3ynbTaT AaHHOro TecTa CBMAETENbCTBYET
0 HaJMyMKN NOMEX OT COCEAHWUX HECYLLUMX, BO3MOXHOCTMN
HaCTyNNeHUs NpaBoOBOl OTBETCTBEHHOCTU U HU3KOM KayecTse
curHana.
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KauecTtBo moaynsiumm - Moay/ib BeKTOpa oWn6Ku
moaynsiumm (EVM)
CnuvwkoM 6onblIne UK HU3KWME 3HAYEHUS ABNSIOTCS
NpUYMHOI 6onbluei B3aMMHON UHTepdepeHLnn Mexay
COTaMu Y NPUBOAST K CHUXEHMWIO CKOPOCTU nepeaayn
AaHHbIX Ha rpaHuuax coTbl. HU3KWe 3HayeHns rosopsaT 06

YXyALWeHUN NMOKPbITUA B 34aHUAX.
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3dupHblie u3sMepeHusa — MoLWHOCTb
CMHXPOHM3UPpYOLLEro CUrHana
MNposepka Ha Hannune HepaBHOMEPHOW aMMAUTYAbI
noaHecywmx. HagexHoCTb AaHHbIX 6yAeT MeHblue Ha cnabblx
NOAHECYLUMX, MOHMXAsA TEM CaMbIM O6LLYI0 CKOPOCTb
nepejayun AaHHbIX.

s o ik

PASS_FAIL_1

TecT B pexkxuMme «npoweén/He npowén>»

[ns KaXxAoro TepMUHaNa MOXHO yCTaHOBUTL obLune
OrpaHWYeHNs UK FPYNMbl OrpaHUYeHuii.
HecornacoBaHHOCTb HacTpoek 6a30BbiX CTaHLMI NPUBOAUT K
HeyCTOMYMBOMY (DYHKLMOHMPOBAHMNIO CETU.

NU3smepeHus curHana CDMA
Spectrum Master npeanaraeT 3 pexuma
n3mepeHns CDMA:

e BY usmepeHus
o [lemoaynaums
e D(UpHbIE N3MEPEHUS

Llenbio AaHHbIX M3MEepeHUI SIBISIETCS NMOBbILLEHWE
CKOPOCTM nepeaayn AaHHbIX U eMKOCTH
NOCPeACTBOM TOYHbIX HAaCTPOEK MOLLHOCTH,
obecneuymBaloLWMX HU3KUI YPOBEHb
BHEKaHaJIbHOro U3/Ty4eHUsl 1 Xopollee KayecTBo
CcuUrHana. 3Tn XxapakKTepuUCTUKN NO3BONAIOT
CHU3UTb KOMYECTBO ClyyaeB o6pbiBa CBA3M,
610KMpPOBaHUS BbI3OBOB M MOBbLICUTb YPOBEHb
06CcnyXuBaHMA KJIMEHTOB.

MepcoHan, ob6cnyxnBatoLwWwmnii coTbl, Uan
MHXeHepbl No BY cBA3M MOryT BbINO/IHATL
M3MepeHus no acupy Ass BbIBOPOYHON NPOBEPKMU
NOKPbLITUSA N KavyecTBa CUrHana nepegatymnka 6e3
OTKJTIOYEHUNS COTbl. B cnyyae HeoaHO3Ha4YHOCTH
pe3ynbTaToB 3PUPHLIX N3MEPEHWNIN MOXHO
HenocpeaCTBEHHO MOAKIIOUNTLCA K 6a30B0OM
CTaHUMM ANS NPOBEPKM KayecTsa curHana v
MOLLHOCTW nepefaTymka.

KoaddpnumeHT MOWHOCTU NO coceaHeEMY
KaHany

KoaddnumeHT MOLHOCTM NO coceaHeMy KaHany
onpejenseT, Kakas 4acTb Hecyllein nonagaeT B
cocegHune BY kaHanbl. KoapduumeHT MOLWHOCTN
no coceaHeMy KaHany u Ko3(p@PuUMEHT MOLLHOCTU
no coceaHeMy KaHany AN HECKONbKUX HECYLLMX
MoO3BOJISET NPOBEPUTL BAMdKanwnii (cocegHuin) n
BTOpOW 6amxanwmuii (cneaytowmin) BY kaHanbl Ha
Hann4ymne CUrHanos AN OAHOM UM HECKOSIbKUX
HecyLwwmX. MNoBbiweHne 3HavYeHnsa koadpduumeHTa
CO3Aa€eT MOMexXu COCEAHUM HECYLUMM. DTO TaKxe
SIBNSIETCA NPM3HAKOM HWU3KOro KayecTBa curHana
N HU3KOM €MKOCTM, YTO MOXET MPUBECTU K
6/10KMPOBAHMIO BbI3OBOB.

CpeaHekBaapaTU4YHas NOorpewHocTb ¢asbl
CpefHekBagpaTUyHas norpewHocTb asbl — 3T
Mepa MCKaXKeHWsa CurHana scneacrene
HecTabunbHOCTM YacToThl. Jlloboe nameHeHne
OMOPHOW YacTOTbl MW reTepOAMHOB B paamo
ABASOTCA MPUUYMHON YXYALIEHUS NOrpewwHoCcTym
¢a3bl. BbicOKOe 3HayYeHue cTaHeT NPUYMHOM
06pbiBa BbI30OBOB, YXYALIEHMA KavyecTBa CUrHana,
CHUXEHUA CKOPOCTU nepeaadun AaHHbIX,
COKpalleHNss eMKOCTU cekTopa 1 6110KMpoBaHUs
BbI30OBOB.

MUHMMaNbHbIN YPOBEHb LIyMa

MWHMManbHbIN YPOBEHb LUYMa — 3TO CpeaHuii
YPOBEHb BUANMOIO MUHUMAsIbHOIO YPOBHS LWyMa
B KOAOBOW 06n1acTn. DTOT NokasaTesib BJAUSET Ha
3Ha4vyeHune Rho. MNoBbIlWeHne MUHUManbHOro
YPOBHS LWWyMa CTaHET NMpUYMHON 06pbiBa BbI3OBOB,
yXyALeHUs KavyecTBa CUrHana, CHUXeHus
CKOPOCTU Nepefayn AaHHbIX, COKpalleHus
€MKOCTW ceKkTopa 1 610KMpoBaHUSA BbI3OBOB.

Ed 1o

Ec/ 1, yka3biBaeT Ha KauyecTBO CUrHana oT Kaxzaoro
ncesgowyma (PN). MoHuxeHne E/1, NnpuBoanT K
CHUXEHUWIO CKOPOCTU Nepeaayun AaHHbIX U
€MKOCTH.

BY nsmepenuns
CnekTp KaHana
MoLHOCTb B KaHane
3aHnMaemas nosioca 4acrtot
OTHOLLEHNEe NUKOBOW MOLLHOCTM K
cpenHen
CrekTpanbHas Macka Usny4eHus
KoadpdurLMEHT MOLLHOCTM NO CoCeaHEMY
KaHany Ans HECKONIbKUX HeCyLwmX
CBOAHbIE AaHHble

Odemoaynaumsa
Fpacduk MOLLHOCTM B KOAOBOW o6nacTu
MoLWHOCTb NWUNOT-CcUrHana
MoLHOCTb B KaHane
YpoBeHb wyma
Rho
MpocaunBaHve HecyLuein
Tay
CpeaHekBazpaTUYHas NOrpeLHoCcTb
dasbl
MorpewHocTb YacToThbl
A6c/OTH/ MolHoCTb
Munot-cunrHana
M3AAXMHT-cUrHana
CuHXpocurHana
CurHana 6bICTPOro NManaxuHra
Tabnuua MOLIHOCTM B KOAOBOI obnacTtu
Koa
Cratyc
MouHocTb
MHOXeCTBEHHble KOAbl
3arpy>XeHHOCTb Koaa
CBOAHbIE AaHHble N0 MOAYNSLMK

3dupHble UsMepeHuns
CkaHep nunot-curHana (9)
PN
Edllo
Tay
MOLLHOCTb NUNOT-CUrHana
MowHOCTb B KaHane
[loMUHMpPOBaHWE NWUNOT-CUrHana
CKaHep MHOroJly4eBoro
pacnpocTtpaHeHus (6)
Ecllo
Tay
MowHOCTb B KaHane
MOLLHOCTb MHOFOJTy4EBOrO
pacnpocTpaHeHus
KOHTPONb N0 AnanasoHy 3HayYeHuin —
cpenHee 10 TecToB
Rho
CkoppekTuposaHHoe Rho
Heckonbko nyTei
[loMMHMpOBaHWe NWUNOT-CUrHana
MOLLUHOCTb MWUAOT-CcUrHana
CocTosiHue «Mpowén/He npowén»

Mpowén/ He npowén (HaCTPOMKM
nosnb3oBaTens)
N3mepeHuns
MowHOCTb B KaHane
3aHuMaeMasi nonoca 4YacroT
OTHOLLEeHNe NMMKOBON MOLLHOCTU K
cpeaHei
CnekTpanbHas Macka
MorpewHoCcTb YacToTbl
YacroTa KaHana
MoOLHOCTb NUNOT-CUrHana
YpoBeHb LWyMa
Rho
MpocaunBaHue HecyLlei
Tay
Cp.KBaap. norpewHocTb hasbl
3arpy»eHHOCTb Koaa
N3MepeHHbIin PN
[loMUHMpPOBaHWE NWNOT-CUrHana
MOLLHOCTb MHOFOJy4EBOrO
pacnpocTpaHeHus
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BY naMmepeHnsa — MOWHOCTb B KOHTPOJIbHOM KaHane
(Pilot) »n kaHane ynpaBJieHMs AOCTYNOM K cpefe
(MAC)

BbicOokMe 3HayYeHWs MPUBOASAT K 3arps3HEHMIO MUIOT-
curHana. BeiCOkve nnn HU3KME 3HaYeHUs ABNSTCA
NPUYNHOM MepTBbIX 30H/06pbiBa BbI3OBOB U HEPABHOMEPHOM
3arpy3Kku coTbl/610KMPOBaHMS BbI3OBOB.
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Aemoaynauma — MorpewHocTb YacToTbl

Mpu ABUXEHUU MOBUIBHBIX YCTPOWUCTB C 60/bLLE CKOPOCTbIO
nNpoucxoanT 06pbiB BbI30BOB. B HEKOTOPLIX Cy4asx COTOBblE
TenedoHbl He MOryT 6bITb NepeAaHbl U3 OAHOM COTbI B
APYTYi0, UTO CO3AaeT OCTPOBHbIE 30HbI.
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ScdupHble U3MEepeHns — MHOroJly4eBOCTb

CnuwkoM 60nbluoe 3Ha4YEHNE MHOTO/ly4EBOCTH OT
BbIGPaHHOro NCeBAOLWYMOBOIO KOAA SBNSETCS OCHOBHOM
MPUYNHOM MEXKaHanbHOM MHTepdepeHuMn, NpusoasLei K
06pbIBY BbI30OBOB W CHUXEHWIO CKOPOCTU NMepeaayn AaHHbIX

[FAneicss s s e @ W7

PASS_FAIL_1
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TecT B pe)xuMe «npoLén/He npowen>»
[lns KaXAoro TEPMMHANa MOXHO yCTaHOBUTbL obLime
OrpaHnyYeHns: Unu rpynnbl OrpaHUYEHNi,
HecornacoBaHHOCTb HacTpoek 6a30BbIX CTAHLMI NPUBOAUT K
HeyCToMUMBOMY (PYHKLMOHUPOBAHMIO CETU.

[

NU3mepeHus curHana EV-DO
Spectrum Master UMeeT TpU pexnma nsMepeHuns
EVDO.

. BY n3MepeHus
. Oemoaynauuns
e  DdUpHbIE N3MepeHns

Llenbio AaHHbIX M3MepeHUI SIBISIETCS NOBbILLEHWE
CKOPOCTM Nnepeaayn AaHHbIX U eMKOCTH
NOCPeACTBOM TOYHbIX HAaCTPOEK MOLLHOCTH,
obecneuymBaloLWMX HU3KUI YPOBEHb
BHEKaHaJIbHOro U3/Ty4YeHUs1 1 XopoLlee KayecTBo
CuUrHana. 3Tn XxapakTepuCTUKN NO3BONAIOT
CHU3UTb KOMYECTBO ClyyaeB o6pbiBa CBA3M,
610KMpPOBaHNS BbI3OBOB M NMOBbLICUTb YPOBEHb
06CcnyXuBaHUA KJIMEHTOB.

MepcoHan, ob6cnyxmBatoLwWwmnii coTbl, NUan
MHXeHepbl No BY cBA3M MOryT BbINO/IHATL
M3MepeHus no acupy 45 BbIBGOPOYHON NPOBEPKMK
NOKPbLITUSA W KavyecTBa CUrHana nepegatymnka 6e3
OTKJ/IIOYEHUS COTbl. B cnyyae HeoaHO3HaYHOCTH
pe3ynbTaToB 3PUPHLIX N3MEPEHWNN MOXHO
HenocpeaCTBEHHO MOAKIIOUNTLCSA K 6a30B0M
CTaHUMM AN5 NPOBEPKM KayecTsa curHana u
MOLLHOCTW nepefaTymka.

CnekTpasbHasi Macka uMssly4aeMoro curHana
CnekTpanbHas CnekTpanbHas Macka UsnyyeHuns—
3T0 cnocob obHapy>Xu1Tb BHEKaHanbHoOe
napasuTtHoe UsnyyeHue psAaoM C Hecyllei. ITo
napasuTHOE U3/Ty4YeHMe MOXET yKa3sblBaTb Ha
NCKaXeHne B CUrHane u Takxe MoXeT 6bITb
NPUYNHON BO3HUKHOBEHUS UHTepdEepeHUmnn C
HecyLlMMK B coceAHMX kaHanax. Hannuve
AedeKToB NpMBOAUT K BO3HUKHOBEHWIO
UHTepdepeHUnn 1, TaKUM 06pa3oM, K CHUXKEHUIO
CKOPOCTM nepeaayn AaHHbIX B COCEAHUX
Hecylwmx. [edeKkTbl TakXke MOryT cTaTb NPUYMHON
BO3HWKHOBEHWS NPaBOBOM OTBETCTBEHHOCTU U
CHUXEHUIO KayecTBa CMrHana B KaHane.

Rho

Rho — 3To Mepa kayvectBa moaynsauun. Rho Pilot,
Rho Mac 1 Rho Data — 3TO OCHOBHble TeCTbl AN
NpoBepKKN KayecTBa cMrHana 6a3oBbiX CTaHUMN
EV-DO. lNoHmxeHne 3Ha4yeHun Rho npueBoanT K
06pbIBY BbI30BOB, CHUXEHWUIO KayecTBa CMrHana,
CHMKEHUIO CKOPOCTU nepeaaydn AaHHbIX,
COKpaLleHU0 eMKOCTM CcekTopa U 6/I0KMPOBaHUIO
BbI30BOB. [lJaHHbIW TECT ABNAETCS €AUHCTBEHHbIM
CaMbIM BaXHbIM U3MEpPEHNEM KayecTBa CUrHana.

Kopabl ncespowiymoB (PN)

MepekpbITe NCeEBAOLIYMOBbIX KOAOB
npoBepseTCcs CKaHepoM MUAoT-curHana. Camwkom
60/bLLIOE KONIMYECTBO CUbHBIX MUIOT-CUTHaN0B
co3jaeT 3arps3HeHne nNuaoT-curHana, yTo
NPUBOAUT K CHMDKEHWNIO CKOPOCTU Nepeaaydn
AaHHbIX, COKpALLEHNIO EMKOCTU U U36bITOUYHbIM
MSArKMM nepegayvyam MOBUIbHbLIX YCTPOUCTB U3
OAHOW COTbl B APYrY0 («X3HAOD>).

SdupHaa MOWHOCTb NMUOT-CUTHanNa
SdurpHasa MOLWHOCTb NUAOT-CUrHaNa nokasbiBaet
YPOBEHb MOLHOCTU CUrHana. Huskue 3HavyeHuns
CTaHOBATCSA NPUYNHON 06pbIBa BbI3OBOB,
CHUXEHWUIO CKOPOCTW nepeaayun AaHHbIX,
COKpaLLEHWNIO EMKOCTW.

BY nsmepenuns
CnekTp KaHana
MoLHOCTb B KaHane
3aHnmaemas nosioca 4actot
OTHOLLEHNe NUKOBOW MOLLHOCTU K
cpenHen
MowHoCTb/BpeMsi
MOLLUHOCTb B KOHTPOJSIbHOM KaHane
(Pilot) n kaHane ynpaeneHus
poctynom k cpeae (MAC)
MoLHOCTb B KaHane
MorpewHocTb YacToTbl
AKTUBHOCTb B pexume ldle
OTHoweHwne On/Off
CnekTpanbHas Macka UsnyyeHus
KoaddrUMeHT MOLHOCTM MO coceaHeMy
KaHany Ans HEeCKOIbKUX HeCyLWwmX
CBOAHble AaHHble

Odemoaynaumsa
FpacdunKk MOLHOCTM B KOAOBOW o6nacTu
KaHana ynpasfieHus AOCTyrnoM K cpeae
MOLLHOCTb B KOHTPOJIbHOM KaHane
(Pilot) n kaHane ynpasneHus
AocTynoM Kk cpese (MAC)
MoLHOCTb B KaHane
MorpewHoCcTb YacToTbl
Mwunot-curHan Rho
Obuiee Rho
Moaynaums AaHHbIX
YpoBeHb LWyMa
Tabnuua MOLLHOCTM B KOAOBOI obnactu
KaHana ynpaefieHus AOCTyNnoM K cpeae
Koa
CraTyc
MouwHocTb
3arpy»eHHoOCTb Koaa
MoOLLHOCTb B KOAOBOW 061aCTN AaHHbIX
MOLLHOCTb aKTUBHbIX AaHHbIX
Moaynaumns aaHHbIX
Rho nunot-curHana
Rho obuiee
Makc. MOLHOCTb B KOAOBOW obnactu
AaHHbIX
MWH. MOLHOCTb B KOJOBOW obnactu
AaHHbIX
3dupHble UsMepeHus
CkaHep nunot-curHana (9)
PN
Edllo
Tay
MOLUHOCTb NUNOT-CUrHana
MowHOCTb B KaHane
[loMUHMPOBaHWE NWNOT-CUrHana
CKaHep MHOroJly4eBoro
pacnpocTtpaHeHus (6)
Edlo
Tay
MouHoCTb B KaHane
MOLLHOCTb MHOTO/Tly4eBOr0O
pacnpocTpaHeHus

MNMpowén/ He npowén (HaCTPOMKMU
nonb3oBartenn)
N3mepeHuns
MoLHOCTb B KaHane
3aHnMaemas nosnoca vacroTta
OTHOLLEeHNe NMKOBON MOLLHOCTU K
cpenHei
YacToTa Hecyluen
MorpewHocTb YacToTbl
Macka cnekTpa
YpoBeHb LWyMa
HWXHWI1 ypoBEHb NUNOT-CUrHana
Cp.KkBaap. nNorpewHocTb dasbl
Tay
3arpy»eHHOCTb Koaa
N3MepeHHbIit PN
[loMUMHMpOBaHWe NWMOT-CcurHana
MOLLHOCTb MHOFOJTy4EBOro
pacnpocTpaHeHus
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[- . [ AHanmzsaTtopsbl curHana WiMax Fixed/ Mobile (Onuyua 885)

e [T R |

[

T e 1

BY namepeHuna — MowHoOCTb nNpeamMmbynbl

CnuvwkoM 6onblUne WU HU3KME 3HAYEHUS ABNAIOTCS
NPUYMHOIN BO3HUKHOBEHUS 60OsbLLIEN B3aUMHOW
VNHTEpMhEPEHLMN MeXay COTaMU U MPUBOAAT K CHUXKEHUIO
CKOPOCTU Mepejayn AaHHbIX Ha rpaHuuax coTbl. Huskune
3HaYeHMUs 0Ka3blBalOT BJIMSIHUE Ha KaYecTBO MOKPbLITUS B
34aHMAX.

iy ey e |

Aemoaynaums — MorpewHoCcTb 4acToTbl
yCTpoWcTB
CKOPOCTbIO MPOUCXOAUT O06pPbIB  BbI30BOB.

Mpu  ABMXEHUM  MOBUNbHBIX

c 6onbueit
B HekoTOpbIX

crlyuasix coToBble TenedOoHbl He MOryT 6biTb MepeaaHsbl U3
OfHOW COTbl B Apyryto npu noboli ckopocTu, cospasas,

TakuM 06pa3oM, OCTPOBHbIE 30HblI.

Totes Etvton £ Gt Fromasos)

000 KECT B9

I

e ] i
3dmupHbie usmepenus - PCINR
Huskoe 3HayeHune OTHOLLEHUS

YPOBHS

HecyLeWn

du3snyeckoro kKaHana kK ypoBHI nomex u wymy (PCINR)
yKa3blBaeT Ha MJI0X0e KayecTBO CUrHana, HU3Kyl CKOpOCTb
nepeaaun AaHHbIX U COKpALLEHWe eMKOCTU CeKTopa.

[Pt armieos 03 111

PASS_FAIL_ALL

TecT B pe)xuMe «npoLén/He npowen>»

[ns Kaxzoro TepMuHana MOXHO YCTaHOBUTb oblume

OrpaHuyeHus Unu rpynnbl OrpaHUYEHNi.

HecornacoBaHHOCTb HacTpoek 6a30BbIX CTAHLMI NPUBOAUT K

HeyCTOMUMBOMY (PYHKLMOHUPOBAHUIO CETU.

U3mepeHusa curHana WiMAX Fixed/ Mobile
Spectrum Master MeeT ABa pexunma n3MepeHus
Fixed WIiMAX n Tpn pexuma nsmepeHunsa Mobile
WIMAX:

e BY namepeHus
e [Jemoaynaums (4o 10 Mrlu)
e DdupHble namMepeHms (Tonbko Mobile)

Llenbto AaHHbIX M3MEPEHUI SIBISIETCS NOBbILLEHWE
CKOPOCTM Nepeaayn AaHHbIX U eMKOCTHU
NOCPeACTBOM TOYHbIX HAaCTPOEK MOLLHOCTH,
obecneumBaloLWMX HU3KUI YPOBEHb
BHEKaHas/IbHOro U3/Ty4YeHNUs1 1 Xopollee KayecTBo
CuUrHana. 3Tn XxapakTepuCTUKMN NO3BONAIOT
CHU3UTb KOMYECTBO CllyyaeB o6pbiBa CBA3M,
610KMPOBaHNS BbI30OBOB M MOBbLICUTb YPOBEHb
obcnyxuBaHusa knveHToB. MepcoHan,
o6cny>xumBatoLWmMiA COTbl, NN MHXeHepbl No BY
CBSI3M MOTYT BbIMOJIHSITb U3MEPEeHMS Mo 3pupy
AN BbI6OPOYHONM MPOBEPKM MOKPLITUS U KayecTBa
CcuMrHana nepepartyvka 6e3 oTk4YeHUs CoTbl. B
cnyyae HeoAHO3HAYHOCTU Pe3ynbTaToB 3(UPHbIX
N3MepEeHUI i MOXHO HeNoCpeaCTBEHHO
NOAKOUMTBCS K 6230BOM CTaHUUW A5 NPOBEPKU
KayecTBa CMrHana v MOLLHOCTM nepejaTymka.

UpeHTudmnkauma corTbl, cekTtopa n
npeambyna (Mobile WiMAX)

NpeHTndumkaumsa coTbl, cektopa u npeambyna
NoKasbIBalOT, AN KaKOM COTbl, CEKTOpA Uan
CermMeHTa B AaHHbIA MOMEHT NPOBOASTCS

3 unpHble U3MepeHuns. Hanbonee cunbHbIN CUTHaN
Bbl6MpaeTcs aBTOMATUYECKN AN MpOBeAeHUs
AOMNONHUTEIbHOrO M3MEpPEeHUst OTHOLLEHMWSI YPOBHS
HecyLlen GM3NYecKoro KaHana K YpoBHIO rnomex u
wymy (PCINR) n ngeHtudukauum 6asoson
CTaHUMK. HenpaBunbHble 3Ha4YeHUs aAns
naeHTuduKaunm coTbl, CEKTopa U cerMeHTa
NPUBOAST K HEBO3MOXHOCTU Nepeaayun
MO6MILHOrO YCTPOWCTBA M3 OAHOM COThbl B APYrYtO
(«X3HA0M>») N NOABNEHUIO OCTPOBHbLIX 30H. Ecnn
NpUYMHON aBNseTCA M3bbITOYHOE MOKpPbITUE, TO
3TO TakXe NpuBeAeT K pacrnpoCTPaHEHMIO 30H C
HW3KOWM CKOPOCTbIO Nepeaayn AaHHbIX.

Mopaynb BekTOopa owmbkun moaynsauum (EVM)
OTHOCHUTeNbHas ownbka CUrHasibHOro
co3Be3sausn (RCE)

EVM 1 RCE no3BonaoT U3MepUTb pasHULy Mexay
(haKTUYECKNM U naeanbHbIM curHanoMm. RCE
n3Mmepsetca B 4b, a EVM — B npoueHTax. Ansa
BbIMOJIHEHUSA 3TUX U3MepeHun TpebyeTcs Hannuune
W3BECTHOM MoAynsaunn. Beicokme 3HayeHns RCE u
EVM aBNSOTCS NPUYNHON YXYALLEHUS KayecTBa
CUrHana, CHMXEHUS CKOPOCTU nepeaayn AaHHbIX
M COKpalleHns eMKOCTU cekTopa. [laHHoe
M3MepeHue ABNAEeTCA eAUHCTBEHHbIM
HanBaXHENLWNM U3MEPEHMEM AN OLEHKU
KayecTsa curHana.

HaHeceHue paHHbIX O NnpeaMbyne Ha KapTy
(Mobile WiMAX)

CkaHep npeaMbysibl MOXHO MCNO/b30BaTb ¢ GPS
ANa COXpaHeHWs pe3ybTaToB CKAaHMPOBAHUS C
uenblo nocneaytoLwero oTobpaxeHns Ha KapTe.
Kpome aToro otobpaxaetcs koadduumeHT PCINR
ANs cunbHelwer npeambynbsl WiMAX,
MMeloLeNncs B AaHHOM Touke. Takxe B OTHeT
BKJItOUaeTcs MHpopMaums 06 naeHTudmnkaumm
6a30BOW CTaHUMM U CceKTOpa ANS YNPOLLEHUs
WHTeprnpeTaumMmn pesynbLTaTtoB. HaHeceHne AaHHbIX
PCINR Ha KapTy 3HauuUTeNbHO ynpoLllaeT
NoOHMMaHWe 1 ycTpaHeHne nHtepdepeHunmn nnm
peweHne Npobnem C NOKPbITUEM.

BY nsmepenuns
CnekTp KaHana

MoLHOCTb B KaHane

3aHnmMaemas nosioca 4actot
MoLuHoCTb/BpeMs

MoLHOCTb B KaHane

MolyHocTb npeamby bl

MOLHOCTb UMMY/IbCa HUCXOASALLErO

KaHana (Tonbko Mobile)

MOLHOCTb UMMY/IbCa BOCXOASALLErO

kaHana (Tonbko Mobile)

MOLLHOCTb UMMYNIbCa AAHHBIX

(Tonbko Fixed)

Muk- dakTop (Tonbko Fixed)
Koadpd1LMEHT MOLLHOCTM NO COCeAHEMY
KaHany
CBOAHble AaHHble

Aemoaynsuma (10 MMy MakcMMyMm)

CurHanbHoe co3se3ane
RCE (RMS/IMuK)

EVM (RMS/Muk)

MorpewHoCcTb YacToTbl

YacrToTa Hecyuiein

OTHOLLUEHME YPOBHS HecyLlen K
YPOBHIO NOMex U wymy (ToNbKO
Mobile)

NpeHTudurkaums 6a3oBoli cTaHuun
NaoeHTudmkaumus cektopa (ToNnbKO
Mobile)

CneKTpanbHasi HepaBHOMEPHOCTb
HepaBHOMepHOCTb coceaHewn
noaHecyLuei

COOTHOLLUEHME aMNInTYAbl BEKTOpa

owwnbok (EVM) 1 nogHecyLas/cMmMBon
RCE (RMS/IMuk)

EVM (RMS/Muk)

MorpewHoCcTb YacToTbl

YacToTa Hecyluewn
NaoeHTndmkaumns 6a3oBoi cTaHUMK
OTHOLLUEHME YPOBHS HecyLlen K
YPOBHIO NoOMex U wymy (ToNbKO
Mobile)

NpeHTudurkaums 6a3oBoli cTaHuun
NaoeHTndmkauus cektopa (TonbKo
Mobile)

DL-MAP (nepapxuyeckoe

npeactasnexune) (Tonbko Mobile)

CBOAHble AaHHble

SdupHble nsmepenus (Mobile)

KOHTPO/b MOLIHOCTU B KaHane

CkaHep npeambynbl (6)
MNpeambyna
OTHOCKTENbHas MOLLHOCTb
NaeHTndukaumsa cotbl
NaeHTudukaumsa cektopa
PCINR

[omMuHaHTHas npeambyna
NpaeHTudukaumsa 6a3oBoit cTaHUUK

ABTOCOXpaHeHWe C AaHHbIMK GPS

MNMpowén/ He npowén (HaCTPoOMKMU
nosnb3oBaTens)
MpocMoTp orpaHuyeHni
Bce, BY, moaynsumsa
N3mepeHuns
MoLHOCTb B KaHane
3aHnMaemas nosoca 4acTtot
MoLHOCTU uMnynbca no
HUCXoAsLEMY KaHany
MoLHOCTb MMMy Sbca No
BOCXOASLLEMY KaHany
MoLuHoCTb npeamby bl
Muk- dakTop
MorpewHocTb YacToTbl
YacToTa Hecyluewn
EVM
RCE
NaeHTudurkaums cektopa
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MpunoxxeHune Master Software Tools (anga MNK)

VoI Setane Tos o

Co3paHue oTyeToB

BO3MOXHOCTb BCTABKW B OTHETbl JIOrOTUMNa KOMMaHWK,
AaHHbIX GPS, nHdopMauun o ctatyce Kanmbposku u
cepwuiiHoro HomMepa npubopa.

Mncrorpamma

MNocne naeHTUdMKaLMKN onpeaeneHHbIX YacToT NporpaMma
no3BonsieT oThuNbTPOBaTb AaHHbIE U 0TO6Pa3uTL UX B BUAE
rMCTOrPaMMbl C yKasaHWeM KONMYECTBA COBbITUI U BPeMeHU
LHS.

3D CnekTporpamMmma
Bonee rny60okuii aHann3 ¢ BO3MOXHOCTbIO MOBOPOTA MO TPEM
0CsIM, YCTaHOBKW Mopora, OnopHOro ypoBHS U ynpaBneHus
Mapkepamu. BknioueHune dyHkumm Signal D nossonser
YBUAETb TUMbl CUrHANOB.

YaaneHHbli goctyn

DYHKUMA yAaNeHHOro 4OCTyna no3BosisieT AUCTaHLUMOHHO
npocMaTpuBaTbh W ynpaensTb paboToi npubopa yepes
WNHTepHeT.

MpunoxxeHne Master Software Tools
lMpunoxeHne Master Software Tools (MST) — 310
MOLLHbIA NPOrpaMMHbIA MHCTPYMEHT AN
06paboTkM NONyYEHHbIX pe3ynbTaTOB U3MepeHUs,
pa3paboTaHHbIN C Lenbio NOBbLICUTb
NpOV3BOAUTENBHOCTb TEXHNYECKOro NepcoHana
npwu Cco3faHnM OTYETOB, aHanu3e AaHHbIX U
aBTOMaTM3aunmn npouecca TeCTUPOBaHUA.

F'pynnoBas cnekrTporpaMmma

OyHKuMA Folder Spectrogram no3BonsieT co3gaTb
CBOAHbIV ain ¢ ncnonb3oBaHneM Ao 15000
CrneKTpoB Ans 6bicTporo npocmoTpa. Kpome storo
PyHKUMSA ncnonb3yeTcsa AN BbIMNOHEHUS
crneayLwmnx onepaumi:

e [MocTpoeHue rpacdnKkoB MUKOBOM MOLLHOCTH,
o6Lein MOLLHOCTM M MMKOBOW 4acToTbl MO
OTHOLUEHUIO KO BPEMEHM

e Co3faHue rucTorpamMmbl — GUIbTpauns
ZlaHHbIX U 0TO6paxkeHne B rpaduueckom Buae
yncna cobbITU 3a MHTEpPBan BpeMeHU

e OTOob6paxeHue B rpacdmyeckom Bmae
MWUHUManbHOW, MaKCUManbHOW N cpeaHewn
MOLLHOCTW MO OTHOLUEHUIO K YacToTe

e [pOCMOTp AaHHbIX B NpUBbIYHOM copMaTe
YacToTHOM obnacTu

e CosgaHue 3D-cnekTporpamMmbl — ans 6onee
rnyboKoro aHanmsa Cc BO3MOXHOCTbIO MOBOPOTA
rno Tpem ocam

Script Master ™

Script Master — 370 cpeacTBO
aBTOMaTM3MpPOBaAHUS, NO3BOJISAIOLLLEE BCTPOUTL
npoueaypy TeCcTMpoBaHus, pa3paboTaHHyo
onepaTtopoM, B Spectrum Master. [laHHas
(dYHKLUMS AOCTYMHa B pexuMmax nsmepeHus GSM,
W-CDMA/HSPA+ n «CkaHep KaHanos».

B pexumax W-CDMA/HSPA+ 1 GSM
nosib30BaTeflb MOXET BK/IOUUTb UHCTPYKLMUK B
dopMe PUCYHKOB M TEKCTa AN NOMOLLM
TEXHWYECKOMY MepCcoHany B BbIMOMHEHUN
KOH(Urypauunm Ao NpoBeAEHNS TECTUPOBAHUS.
[nsa oAHOro TecTa MOXHO BbINOHUTL
KOHdUrypaumio, koTopas 6yaet pabotaTb Kak ans
pexunma W-CDMA, Tak n gnsa pexuma GSM.

C nomouwbto Script Master B pexxuMe ckaHepa
KaHasoB rnosfib3oBaTeflb MOXET Co34aTb CMUCOK,
BK/ItOYaoWmi Ao 1200 kaHanos, U HaCTPOUTb
Spectrum Master Tak, 4to npmbop byaet
nocnenoBaTesibHO BbIMOAHATL u3MepeHus ansa 20
KaHasnoB 3a pa3 B aBTOMaTUYECKOM pexume.

YnpasneHue 6azaMu AaHHbIX
MonHoe nsBneyeHune dalinos

KaTanor caitnos nsmepeHui

YTunuta ans nepevMeHoBaHus KpuBbIX
[pynnoBoe penakTupoBaHue
PefakTupoBaHue KpuBbIX

KoHBepTep DAT-aiinos

AHanus paHHbIX
MaTemaTnyeckue onepaumm co
CnekTpamu v crnaxusaHune
KoHBepTep AaHHbIX
KanbKkynstop usmepeHui

Co3pgaHue OTYETOB

FeHepaTop oTYeTOB
PenakTupoBaHue rpaduka
®dopmaT oTyeTa

DKCMOPT pe3yNbTaToB U3MEpPEHuUs
MpumeyaHns

HaHeceHume Ha kapTy (TpebyeTcs GPS)
PexxuM aHanusaTopa cnekTpa

Oonuus «3dbupHble nsmMepeHns Mobile
WiMAX»

Oonuusa «3dupHble usmMepeHmsa TS-
SCDMA»

Oonuus «3dupHble nsmepeHusa LTE/TD-
LTE»

FpynnoBas cnekTporpamMma
Fpynnosas cnekTporpamMma — sua 2D
Buaeo rpynnosas cnekTporpamMma — BUA
2D

I'pynnoBas crnekTporpamma — Bug 3D

PepakTopbl cNUCKOB/ NapaMeTpoB
CnekTpbl

AHTeHHbI, kabenun, cTaHAapTbl CUrHaNoB
O6HoBNEHUS

3arpyska MO

MNpoBepka Ha COOTBETCTBUE

KoHBepTep wabnoHoB VSG

A3bIkK

Mobile WiMAX

SkpaH

Script Master ™

PexuM ckaHHepa KaHanos
Pexxnm GSM/GPRS/EDGE
Pexxum W-CDMA/HSPA+

BO3MOX>XHOCTH NMOAKAIOYEHUS
MoakntoyeHmne k MK yepes USB, Internet
3arpy3ska B K pe3ynbTaToB U3MepeHuit
M TEKYLMX CNeKTpoB

3arpyska B npubop
CrMCcKoB/NapamMeTpoB

O6HosneHune MO

DYHKUMSA yAaneHHoro 4ocTyna Yyepes
Internet
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Knasuwa Menu
AKTUBHOE MEHID

BoixofiHOE
BEHTUNALMOHHOE T‘Bepcme

AWHaMMUK

CBEeTOQHUOAHDbIN
WHAMKATOP NUTAHMUA

CBEeTOQHOAHbINA
WHAMKATOP

o T — i 3apafa
Zinritsu -

Knasuwa

BKJ/BbIKN
BbixogHoe | RBW 3MHz

BEHTUNALMOHHOE o
oTBepCTHE

KnaBuimm-
CTpenKu

MoBopoTHan
KHOMKa

Knasuwiu
Shift u Esc

KnaBuatypa

Noctyn K
AKKYMYNATOpY

KnasuiuiyK rnaBHoOro MeHmo BxoaHOe BEHTUNALMOHHOE

oTBEpPCTHE

KoMnakTHble pa3Mmepsbl: 315 MM X 211 MM X 77 MM
He6onbwon Bec: 3,8 Kr, BeC 3aBUCUT OT MoAeNu

BUY Bxop, pasbem TMNa N, ana onuyui 709, 713 » 720.
Bxop BHelHed ¥cuneHHbIA pa3bem Tuna K qgna onuun 732 u 743
[ ONOPHOW 4acTOThbl

Bxon BHellHero Boisopg M4
3anNyCcKarwwero curHana

BbIBOJ] ONOPHOro Cnefauuii reHepatop (TONbKoO
cUrHana AnA onuuii 809, 813 u 820)

I-‘r!
E
[

MogknwoJyeHue
HaYIHWKOB

Bxoa BHEWIHEro
NMUTAaHMUA

USB mini-B USB Tun A

MaHenb pazbemoB MS2720T
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MHdopmMmauma ana 3akasa - Onyum

I EEFEEE & B

)]

MS2720T
Windp

MS2720T-0709
MS2720T-0713
MS2720T-0720
MS2720T-0732
MS2720T-0743

MS2720T-0809
MS2720T-0813
MS2720T-0820

MS2720T-0025

MS2720T-0027

MS2720T-0431

MS2720T-0509
MS2720T-0024

MS2720T-0089

MS2720T-0090

MS2720T-0019

MS2720T-0009

MS2720T-0880

MS2720T-0881

MS2720T-0882

MS2720T-0883

MS2720T-0884

MS2720T-0885

MS2720T-0007
MS2720T-0031
MS2720T-0098

MS2720T-0099

Spectrum Master (TpebytoTtcsa onunmn 709, 713, 720, 732 nnn
743)

OnucaHue

YacToTHble onuum

YacToTHbIN AnanasoH 9 klu — 9 My
YacToTHbIM AnanasoH 9 kly — 13 My,
YacToTHbIN AnanasoH 9 kly — 20 My,
YacToTHbIN AnanasoH 9 kly — 32 My,
YacToTHbIN AnanasoH 9 kly — 43 My,

onuun «Cnepgsiwmnm reHepaTop>»
Cnepsiwmii reHepatop 9 Iy (ans onuunm 709)
Cnepswuin reHepatop 13 Iy (ans onunn 713)
Cnepswuin reHepatop 20 Ty (ans onunn 720)
Onuuun aHanuMsaTtopa cnekrTpa

AHanusaTtop nHtepdepeHummn (pekomeHayeTcs onums 31)

CkaHep KaHanos

HaHeceHve AaHHbIX O MOKPbLITUM Ha KapTy (4ns
dYHKUMOHUPOBaHMSA B NONHOM ob6bemMe TpebyeTtcs onums 31)

N3mepeHns AM/UM/OM (ans dyHKUMOHMPOBAHMS B MOSTHOM
obbeme TpebyeTcsa onums 431)

3axsaT curHanos |/ Q (Tpebyetcs onums 9)

BbiBoa MY B HyneBow nonoce o63opa

Xayuwasa passepTka

onuusa nsMmeputens MOLWHOCTHU

BbICOKOTOUHbI M3MepuTenb MoWHOCTH (TpebyeTcs aatunk
MOLWHOCTN USB, npoaaeTcs OTAENbHO)

onuuu ansa nsMmepeHus 6ecnpoBoAHbIX CUCTEM
AnnapaTHoe obecneyeHune gemMoaynsumm

N3mepeHns GSM/GPRS/EDGE Measurements (TpebyeTcs onuus
9)

N3MepeHnss W-CDMA/HSPA+ Measurements (Tpebyetcsa onums
9)

N3mepeHunsa TD-SCDMA/HSPA+ (Tpebyetcs onuusa 9, ans
(YHKUMOHMPOBaHMS B NosIHOM o6beMe TpebyeTtcs onums 31)

N3mepeHunsa LTE FDD/TDD (TpebyeTtcs onuns 9, ans
dYHKUMOHUPOBaHMSA B NONHOM ob6beMe TpebyeTtcs onums 31)

N3mepeHns CDMA/EV-DO (TpebyeTtcs onuus 9, ans
(YHKLMOHNPOBaHUSA B NONHOM o06beme TpebyeTcs onums 31)

N3mepeHuna WiMAX Fixed/Mobile (Tpebyetcsa onuusa 9, ans
dYHKUMOHUPOBaHMSA B NONHOM ob6bemMe TpebyeTtcs onums 31)

O6wune onunm

BesonacHasa paboTa c AaHHbIMK

MNMpueMHWK GPS (TpebyeTca aHTeHHa, NpoAaeTCcs OTAENbHO)
CraHpapTHas kanmbposka (ANSI Z540-1-1994)

MNpemnym kanmbposka (ANSI Z540-1-1994 + gaHHble MO
TECTUPOBaHUIO)
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AHanusaTtop cnektpa Spectrum Master ™M MS2720T — 3akas

AaTumKyn MOLLHOCTM (MNOJIHbIEe AaHHbIe A/15 3aKa3a CM.
MOLLHOCTM)

Homep uspenusn
PSN50

MA24105A
MA24106A
MA24108A

MA24118A

MA24126A

B COOTBETCTBYOLNX GYKJ'IeTaX Ha KaXAbll gaTymk

OnucaHue

MpeumnsnoHHbIi gaTtunk BY mMowHoctn, 50 My ... 6 My, -30 ... +20 abm
MpoXoAHON AaTUMK MUKOBOW MOLLHOCTU A5 PErucTpaLmnmn cpesHeKBaapaTUYHbIX
3HaueHuii, 350 My ... 4 My, 2mBT ... 150 BT

[aTunk Ans perncrpaummn cpeAHeKBaapaTUUHbIX 3HAUYEHWUIA MOLLLHOCTU C
noakntoyeHnem no USB, 50 MIy, ... 6 Ty, -40 ... +23 agbm

[aTunk Ans perncrpaumm cpeAHeKBaapaTUUHbIX 3HAUYEHWUIA MOLLLHOCTU C
noakntoyeHnem no USB, 10 My ... 8 Iy, -40 ... +20 abm

[laTunk Ans perncrpaumm cpeaHeKBaapaTUUHbIX 3HAUYEHWUIA MOLLHOCTU C
noakntoyeHmem no USB, 10 Mly ... 18 Iy, -40 ... +20 abm

[laTunk Ans perncTpaumm cpeaHeKBaapaTUUHbIX 3HAUYEHWUIA MOLLHOCTU C
noakntoyeHmem no USB, 10 Mly ... 26 Ty, -40 ... +20 abm

PykoBoAcCTBa (3/IEKTPOHHbIE BEPCUM AOCTYMHbI HA KOMMaKTe-ANCKE C AOKYMEHTaumnen u Ha cainTe

WWwWWw.anritsu.com)

Homep uspgenusn

10920-00060
Spectrum Master 10580-00340
i ST —— 10580-00349
10580-00339
10580-00240

10580-00234

= Anritsy

10580-00235
10580-00236

10580-00341
10580-00342

OnucaHue

[IMcK € AOKYMeHTauuel Ha nopTaTuBHbie NpuGopsl

PykoBoacTBO nonb3osaTtens Spectrum Master (Bkatoyas 6yMaxHyo KOmnuio)
PyKOBOACTBO NO M3MEPEHMIO C NOMOLLbLIO aHanusarTopa crnekTpa
PyKOBOACTBO NO M3MEPEHMIO C NOMOLLbLIO CrIeAsLLero reHepaTopa
PyKOBOACTBO MO M3MEPEHMIO C NOMOLLbIO 3MEPUTENS MOLLIHOCTU
PykoBOACTBO MO M3MepeHWIo aHannsaTopom curHanos 3GPP

- GSM/EDGE, W-CDMA/HSPA+, TD-SCDMA/HSPA+, LTE, TD-LTE
PykoBoACTBO No M3MepeHuto aHannsaTopom curHanos 3GPP2 - CDMA, EV-DO
PyKOBOACTBO NO M3MEPEHUIO aHanM3aTopoM curHanos WiMAX

- Fixed WiMAX, Mobile WiMAX

PyKOBOACTBO MO NpPOrpamMMMpoBaHuto

PykoBoAcCTBO No 06CnyXnUBaHUIO

PyKkoBOACTBa MO NOUCKY U YCTPAHEHUIO HEMCNPABHOCTEN (3/IeKTPOHHbIE BEPCUM AOCTYMHbI Ha canTe

www.anritsu.com)

Homep uspenusn
11410-00551
11410-00472
11410-00466
11410-00566
11410-00615
11410-00463
11410-00465
11410-00467
11410-00468
11410-00469
11410-00470

OnucaHue

AHanusaTopbl crnekTpa
NHTepdepeHumsa

Ba3oBble cTaHumMn GSM/ GPRS/EDGE
TectnposaHue LTE eNodeB
Tectnposanue TD-LTE eNodeB
Ba3oBble cTaHumMn W-CDMA/HSPA+
Baszosble ctaHuun TD-SCDMA/HSPA+
Baszosble ctaHuun cdmaOne/ CDMA2000 1X
Ba3oBble cTraHumMm CDMA2000 IXEV-DO
Ba3oBble cTaHumn Mobile WiMAX
Baszosble ctaHuun Fixed WiMAX

Homep uspenusa
10920-00060
10580-00340

2300-498
2000-1685-R
633-75
40-187-R
806-141-R
2000-1371-R
3-2000-1498
11410-00646

(nocTtaBnsaTCA Cc NpMbopom)

OnucaHue

[vck ¢ AoKyMeHTaumen Ha nopTaTvBHble NpUGopbI

PykoBoacTBO nonb3oBaTtens Spectrum Master (Bkato4as npueMHuK GPS
KoMmnakT-auck MST: Master Software Tools

MsArkas nepeHocHasi cymka

JIUTUIA- NOHHBIN aKKYMYNSITOP C BbICOKON €MKOCTbIO

Apnantep AC-DC

ApanTtep ans aBToMob6unbHOro nNpukypueatens 12 VDC

Ka6enb Ethernet, 213 cm

Kabenb USB A/ MuHun-B, 10 ¢dyToB/305 cM

TexHunyeckoe onucaHue nsgenunsa Spectrum Master MS2720T

FapaHTus 1 roa (BkoYash akkyMynsaTop, BCTPOeHHOe v npuknaaHoe MO)
CepTudukar KanmbpoBKU U COOTBETCTBUS
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AHanusaTtop cnekrtpa Spectrum Master ™M MS2720T — 3akas

AononHuTesibHble NPpUHaaNeXHOCTHU

AHTeHHbI GPS
Homep uspenusa OnucaHue
2000-1528-R AHTeHHa GPS. SMA(m) c kabenem 15 ¢yToB, nutaHme 5 VDC
2000-1652-R AHTeHHa GPS. SMA(m) c kabenem 1 ¢yT, nutanue 3,5 VDC nnmn 5 VDC

HanpaBneHHble aHTEHHbI
Homep uspenus OnucaHune
2000-1411-R 824 MrIy -896 Mru, N(f), 10 aba, Yagi
- 2000-1412-R 885 Mry -975 Mru, N(f), 10 aBa, Yagi

2000-1413-R 1710 Mly -1880 Mru, N(f), 10 aba. Yagi

2000-1414-R 1850 MIy -1990 Mru, N(f), 9.3 aba, Yagi

2000-1415-R 2400 MIy -2500 Mru, N(f), 10 aba, Yagi

2000-1416-R 1920 Mry -2170 Mru, N(f), 10 aba, Yagi

2000-1659-R 698 My — 787 Mlu, ycunenue 8 abg

2000-1660-R 1425 Mly — 1535 Mly, ycunerune 12 aba

2000-1677-R 300 Mry — 3000 Mru, SMA(m), 50Q, kabenb 3 M (9,8 dyT), ycunerue: 6 abu
npu 950 Mly

2000-1617 600 My — 21 'y, N(f), 5-8 abn - 12 Ty, 0-6 abu — 21 Ty,

noronepuoanyeckas

MepeHOCHbIE aHTEHHbI

Homep usgenua  OnucaHue
2000-1200-R 806 MIy -866 My, SMA(m), 50 Q
2000-1473-R 870 MIy -960 Mru, SMA(m), 50 Q
2000-1035-R 896 Ml -941 MI'y, SMA (m), 50 Q. (1/2 BoAHbI)
2000-1030-R 1710 MIy - 1880 MI'y, SMA(m), 50 Q (1/2 BOAHbI)
2000-1474-R 1710 MIy — 1880 MIy c yrnoBbiM usrn6om (1/2 BosHbI)
2000-1031-R 1850 My - 1990 My, SMA(m), 50 Q (1/2 BonHbI)
2000-1475-R 1920 Mly — 1980 My 1 2110 — 2170 My, SMA(m), 50 Q
2000-1032-R 2400 My - 2500 MIru, SMA(m), 50 Q (1/2 BonHbI)
2000-1361-R 2400 Mly — 2500 Mru, 5000 My — 6000 My, SMA(m), 50 Q

2000-1487 BblaBMXHas WTbipeBas aHTeHHa

2000-1636-R KomnnekT aHTeHH (CocTtas: 2000-1030-R, 2000-1031-R, 2000-1032-R, 2000-
1200-R, 2000-1035-R, 2000-1361-R, cyMKa A/ NEPEHOCKN)

LLIMPOKOMOJIOCHbIE @aHTEHHbI C MAarHUTHLIM KPErne>xoMm
Homep uspenus  OnucaHue
2000-1647-R Kabenb 1: 698 MIy -1200 MI'y 2 abu nukoBoe ycuneHune, 1700 My -2700 Mry
5 nbu nukosoe ycunerne, N(m), 50 Q, 10 ¢yToB
Kabenb 2: 3000 Mly -6000 My 5 aAbu nukoBoe ycunexue, N(m), 50 Q, 10

f( dyToB
w Kabenb 3:GPS, ycunenue 26 ab, SMA(m), 50 Q, 10 ¢dyToB
2000-1645-R 694 MIy - 894 My, nukosoe ycunenune 3 abu, 1700 Mry -2700 MIu, nukosoe
ycunenue 3a6u, N(m), 50 Q, 10 ¢yToB

2000-1646-R 750 Mry - 1250 My nukosoe ycuneHue 3 aAbu, 1650 My -2000 MIy 5 aBu
nuKoBoe ycunexune, 2100 MIMy-2700 My 3 abu nukosoe ycunenune, N(m), 50 Q,
10 cdyToB

2000-1648-R 1700 MIy - 6000 MIy 3 ABM NukoBoe ycunerune, N(m), 50 Q, 10 dyTos

I

Monocosblie GpUNbLTPLI
Homep uspenus OnucaHune

1030-114-R 806 ML - 869 My, N(m) - SMA(f), 50 Q
1030-109-R 824 Mru - 849 Mlu, N(m) - SMA (f), 50 Q

- 1030-110-R 880 Mru - 915 Mlu, N(m) - SMA (f), 50 Q
1030-105-R 890 My -915 Mry nonoca, 0,41 ab notepu, N(m) - SMA(f), 50 Q
1030-111-R 1850 MI - 1910 My, N(m) - SMA (f), 50 Q
1030-106-R 1710 Mry -1790 MIru nonoca, 0,34 ab notepu, N(m) - SMA(f), 50 Q
1030-107-R 1910 Mry -1990 MIry nonoca, 0,41 ab notepu, N(m) - SMA(f), 50 Q
1030-112-R 2400 Mry - 2484 My, N(m) - SMA (f), 50 Q
1030-155-R 2500 My -2700 Mru, N(m) - N(f), 50 Q
1030-178-R 1920 My — 1980 Mru, N(m) - N(f), 50 Q
1030-179-R 777 MIy — 787 My, N(m) - N(f), 50 Q
1030-180-R 2500 MIu — 2570 My, N(m) - N(f), 50 Q

2000-1684-R 791 My - 821 Mry, N(m) - N(f), 50 Q
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AHanusaTtop cnekrtpa Spectrum Master ™M MS2720T — 3akas

AononHuTeNnbHble NMPUHAAJNIEXKHOCTU (NMPOAOSIHKEHNE)

ApanTtepbl
Homep uspenusa
1091-26-R
1091-27-R
1091-80-R
1091-81-R
1091-417R
1091-418R
1091-172-R
1091-90-R
1091-91-R
1091-92-R
1091-93-R
1091-96-R
1091-97-R
1091-379-R
71693-R
510-102-R

OnucaHne

SMA(m) - N(m), DC — 18 Ty, 50 Q
SMA(f) - N(m), DC - 18 ITu, 50 Q
SMA(m) - N(f), DC - 18 ITu, 50 Q
SMA(f) - N(f), DC — 18 I'Tu, 50 Q

N(m) - QMA(f), DC- 6 T, 50 Q

N(m) - QMA(m), DC - 18 ITu, 50 Q
BNC(f) - N(m), DC— 1,3 Tu, 50 Q
7/16 DIN(f) - N(m), DC- 7.5 Tu, 50 Q
7/16 DIN(f) - N(f), DC- 7.5 [Tu, 50 Q

7/16 DIN(m) - N(m), DC- 7.5 [Ty, 50 Q
7/16 DIN(m) - N(f), DC - 7.5 ITu, 50
7/16 DIN(m) - 7/16 DIN (m), DC- 7.5 [Tu, 50 Q

7/16 DIN(f) - 7/16 DIN(f), DC- 7.5 T, 50 Q

7/16 DIN(f) - 7/16 DIN(f), DC — 6 I'Tu, 50 Q, C yCUNEHHbIM 32>KUMOM
YcunenHbinn K(f) B N(f)

N(m) - N(m), DC - 11 Ty, 50 Q, npsamoii yron 90 rpaaycos

MNMpeunsnoHHbIE aganTepbl

Homep uspenus
34NN50A
34NFNF50

OnucaHne
MpeumnsnoHHbI agantep, N(m) - N(m), DC - 18 [Ty, 50 Q
MpeuunsnoHHbin agantep, N(f) - N(f), DC — 18 T, 50 Q

ATTEHIaTopbl

Homep uspenus OnucaHue
3-1010-122 20 b, 5 B, DC — 12.4 ITu, N(m)-N(f)
42N50-20 20 aB, 5 BT, DC — 18 I, N(m) - N(f)
42N50A-30 30 4B, 50 BT, DC - 18 'y, N(m) - N(f)
3-1010-123 30 ab, 50 Bt, DC - 8.5 ITw, N(m)-N(f)
1010-127-R 30 aB, 150 BT, DC — 3 I'Tw, N(m) - N(f)
3-1010-124 40 gb, 100 Bt, DC — 8.5 I'Tw, N(m)-N(f), oaHOHanpaBneHHbIi
1010-121 40 gb, 100 BT, DC — 18 Ty, N(m)-N(f), oaAHOHanpaBneHHbI
1010-128-R 40 ab, 150 BT, DC - 3 'Tu, N(m) - N(f)
Mpoune akceccyapbl
Homep uspgenua OnucaHue

2000-1374
633-75
66864
2000-1689
2000-1653

//lb\ u

BHellHee 3apsAHOe YCTPOMCTBO A8 IMTUIA- MOHHBIX aKKYMYNSTOPOB
JINTNIA- NOHHBIN aKKYMYNATOp

KoMNneKT ANns yCTaHOBKM B CTOMKY, OCHOBHas nnatdopma
KoMnnekT AaTunkos ANs 6amxHenosnbHbix MU

AHTMB/IMKOBOE MOKPbITUE 3KpaHa (KOMMNEKT U3 2 WT.)

PlOK3aK M TPaHCNOPTUPOBOYHbIN KelcC
Homep uspenus
67135
760-243-R

OnucaHue
Pilok3sak (ans nepeHocHoro npubopa u MNK)
BonbLUIOI TPAaHCMOPTMPOBOYHbIN KEWC Ha KOMecuKax u C pyyKkomn
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Ansa 3aMmeTok

HAYUYHOE
ObOPYHNOBAHME
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/Zinritsu

+ United States

Anritsu Company

1155 East Collins Boulevard, Suite 100,
Richardson, TX, 75081 U.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
Phone: +1-972-644-1777

Fax: +1-972-671-1877

+ Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120,
Kanata, Ontario K2V 1C3, Canada
Phone: +1-613-591-2003

Fax: +1-613-591-1006

+ Brazil

Anritsu Electrénica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sdo Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

+ Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

+ United Kingdom
Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire LU1T 3LU, UK.

Phone: +44-1582-433280
Fax: +44-1582-731303

+ France

Anritsu S.A.

12 avenue du Québec, Batiment Iris 1-Silic 612,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

* Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Munchen, Germany

Phone: +49 (0) 89 442308-0

Fax' +49 (0) 89 442308-55

MASTER
USERS /GROUP

Master Users Group — 3T0 opraHnsauus, npefoctasnsatoLas ycrnyru no obyveHunto,
TEXHWYECKON noanepXKke, MOCTPOEHWIO CeTel W KOHTaKTbl C paspaboTuymkamu
npogykumm cepun Master. Kaxgblh kBapTan
MH(POPMALIMOHHbIE MUCbMa C  OT4eTamu
NpoBEAEHNIO U3MEPEHMI, HOBOCTAMM O HOBbIX U3AENUAX U T.N.

3aperncTprupoBaTbCs MOXHO Ha CTpaHuue www.anritsu.com/MUG

nonb3oBaTtenen, coBeTamu Mo

+ ltaly

Anritsu S.r.l.

Via Elio Vittorini 129 00144 Roma ltaly
Phone: +38-06-509-9711

Fax: +39-06-502-2425

+ Sweden

Anritsu AB

Borgafjordsgatan 13A, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

+ Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 Vantaa, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

+ Denmark

Anritsu A/S (for Service Assurance)
Anritsu AB (for Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax' +45-7211-2210

* Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.
Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

+ United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suite 701. 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3668460

+ Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

+ India

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

+ P. R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 1715, Tower A CITY CENTER of Shanghai,
No. 100 Zunyi Road, Chang Ning District,
Shanghai 200051, P.R. China

Phone: +86-21-6237-0898

Fax: +86-21-6237-0839

* P. R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P. R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

+ Japan

Anritsu Corporation
8-5, Tamura-cho, Atsugi-shi,
Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221
Fax: +81-46-296-1238

+ Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681,
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

+ Australia

Anritsu Pty Ltd.

Unit 21/270 Femniree Gully Road,
Notting Hill, Victoria 3168, Australia
Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

+ Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, Neihu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817

YneHbl  Tpynnbl  MonyyatT

Sh@?’fAnritsu

/\._...-—'

Ons nonyyeHvsi LEHOBOTO MPedfiOXEHUs] Ha Hally NpPOAYKUMIO Wnv 3akasaTb
[AONOSHNUTENbHbIE MPUCMOCOBIIEHNS MOXHO Ha Hallem caiTe 3neKTPOHHbIX

3aka3oB: www.ShopAnritsu.com

O6y4eHue B Anritsu

Komnanua Anritsu npegnaraeT obydalowime Kypcbl, KOTOpble MO3BOMST BaMm
noaaepXuBaTh BbICOKUIA YPOBEHb BriaJeHus TEXHONOorMsMn B BalLen cdepe.
WMHdopmaumio 0 npeanaraeMbix Kypcax MOXHO MOMyYMTb Ha CTpaHuue

www.anritsu.com/training

KoHmakmHasi uHgpopmayusi:

[lokymeHTaumsa KomnaHmm Anritsu neyaTaeTcs Ha 6y|v|are BTOPWYHON NepepaboTkmn ¢

1cnonb3oBaHveM YepHun 3 macna coeBbix 60608

& CES

® Anritsu. Bce ToproBble Mapku SBNSHOTCA
3aperncTprpoBaHHLIMU TOProBbIMU MapKkaMm Ux
COOTBETCTBYIOLLMX BriagenbLes. [laHHble MOryT U3MEHSITbLCA
6e3 npeBapuTENbLHOTO yBeAOMIEHUs. [lefCTBYOLLME B

HacCTOALMIA MOMEHT crieumdurkaumm cM. www.anritsu.com
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