/inritsu

Spectrum Master”

MS2721B MS2723B MS2724B

9 kHz no 7.1 GHz 9 kHz no 13 GHz 9 kHz no 20 GHz

BbicokonponssBoanTesibHbIA, NepeHoCHon
AHannzatop Cnektpa u ba3oBblx CTaHUuUI

MepBblii B Mupe MNepeHocHOW AHanm3artop
CnekTpa ¢ gnanasoHom 4yacTtoT go 20 GHz

Cnepgawmnim reHepatop ana MS2721B

Onuun emopynauum 3G ANA NpPOBEPKU
Ba3oBbIx cTaHU WA

Anritsu




[MepBbi B MUpe nepeHocHon AHanusatop Cnektpa ao 20 GHz

[MepeHocHble AHanm3aTopbl criekTpa Anritsu MS2721B, MS2723B, MS2724B aBnatoTcs
Hanb6o/iee COBepLLUEHHbIMW 1 NOPTATUBHLIMU U3 NPeACTaB/IEHHbIX HA PbIHKE CErofAHs, |
coYeTaHMe BbICOKON NPOU3BOAUTENBLHOCTU , KOMMAKTHbIX Pa3MepoB Npu A0CTYMHOM

LleHe AeNnaeT 3T NPUBOPbI OYEHb BbIFO AHbIM NPEAI0XKEHNEM .
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CpefiHnii 0ToOGpaXKaeMbll YPOBEHL LLIyMa
<-153dBm @ 1 GHz

BecnpelieaeHTHas A5 NePEHOCHOr0 aHasM3aTopa CrekTpa ¢ MUTaHWem OT GaTapew,
YyBCTBUTENIbHOCTb MO3BO/ISET WU3MEPSTb CUFHa/Ibl C OYeHb HU3KUM YPOB HEM. BmecTe
C LUVMPOKUM BbIGOPOM pas3peLLeHmii Mo Mofoce YacToT Bbl CMOXETE HACTPOMThL Spectrum
Master Tak, YUTo6bl OH Y/0B/IETBOPSA/ CaMbIM BbICOKUM TPEGOBAHUSAM K U3MEPEHUSIM.

Mo Mepe TOro, Kak CreKTp CTaHOBMTCS BCE 60/1ee U 60/1ee HACbILWEHHbIM, BO3MOXHOCTb
N3MEPEHUS CUTHANIOB C HU3KMM YPOBHEM MOLLHOCTY CTaHOBMTCA BCE 6osiee 1 6osee
B&XKHOI He TONbKO 18 06HapY>XeHNS NOMeX, HO 1 A/19 N OCTPOEHUS CUCTEM 6eCnpPOBOAHON
CBA3N.

Cnepgawuin M'eHepaTop

Pa3zbem USB ansa Flash kapTbl namatu
Pa3bem gna HaywHMKOB 2.5 mm
Pasbem USB
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3KCI'|]'IyaTaLI|I/IFI B MOJ1€BbLIX YC/TOBNAX

Y [06CTBO UCMO/b30BaHNS 3TO BaXKHENLUMIA (haKTOp NPy 3KCMyaTaLmum
060pY/i0BaHMs B MOJEBbLIX YCNOBHUSX.

KoahuumneHT ocnabneHns Ha BXOZEe MOXHO MPUBA3aThb K ONMOPHOMY
YPOBHIO, YTO YMEHbLLIAET YMC/O NapamMeTpoB, KOTOPbIE MOTYT
noTpe6oBaTbCA YCTaHOBUTbL TEXHUYECKOMY CrieuuanucTy. MoxHO
YCTaHOBUTb OTHOLLEHMSA RBW/VBW (pa3peLueHus 1o nosoce 4acToT K
LUMPWHE NOJIOCHI YaCTOT BUeoCurHana) v avanasoH/RBW paBHbIMM 1X
HannyyLWnUM 3HaYEeHVAM L1 NPOBOAMMOrO U3MEPEHUS, UTO eLué
60/1bLLE 06/1eryaeT paboTy TEXHUYECKOrO CeLManncTa 1 yMmeHbLIaeT
BEPOSITHOCTb OLUMOOK.

C nomMoLLbH NepeHOCHbIX KapT namaTu flash émkocTbio 64 Mb
MOXHO COXpaHsTb 40 1000 pe3ynbTaToB M3MEPEHWIA C MMeHaMK
[AMMHON A0 15 cMMBONOB. 3aTeM C MOMOLLBI0 BCTPOEHHOMO
pasbéma USB 2.0 mam 10/100 M6wuT Ethernet coe gnHeHus atn
[laHHble MOXHO 6yaeT ckonupoBaTtb Ha MK.

Hanbonee 4acTo MCMO/b3yeMble W3MEPEHUS YXKe BCTPOEHbI B
npnoop. OHK BKNOYAOT B Ce65 HAMPSXKEHHOCTb MO/A, OLIEHKY
3aH1MaeMoli NOOChI YACTOT, MOLLHOCTb B KaHase, Koah(unumneHT
MOLLHOCTU B COCeAHEM KaHane, femoaynaumio AM/YM 1 curHanos ¢
0/HOVi 60KOBOIA M00coi (SSB), a TaKkXke N3MePeHNs OTHO LUEHUS
MOLLHOCTU HecyLeli K ypoBHto momexu (C/1).

Cepuis npnbopos Spectrum Master 06nagaeT WNPOKNM
[OUHAMUYECKUM AKana3oHoM, YTO NO3BONAET U3MEPSTb CUTHaMbI C
HW3KMM YPOBHEM MOLLHOCTY B MPUCYTCTBUM ropasgo 6onee
MOLLHbIX CUTHa/I0B. Ha 3TUX pUCYHKax nokasaHo n3mepeH ve -114
dBm curHana ¢ npucyTcTemem n 6e3 -22 dBm curHana Bcero B 20
KL OT Hero.

LnpokniA guHaMnyeckuin gnanasoH — Mamepexve
cnaboro curHana B NpuUCyTCTBUM CU/IBHOTO CUTHana

824 no 894 MHz Monoca V, VI
Ananmsatop curHasios W-CDMA/HSDPA 1710 po 2170 MHz Monoca |, 11, 11, IV
2300 fo 2700 MHz

W-CDMA/HSDPA PY U3meperus

W-CDMA [lemogynsauus

W-CDMA/HSDPA [lemoaynsuus

W-CDMA/HSDPA Vi3vepeHus ¢ 3axsatoM curHasa 13 admpa (O TA-Mo BO3AyXY)

Ananmsatop curHasios W-CDMA/HSDPA

380 g0 400 MHz T-GSM 380
410 po 430 MHz T-GSM 410
450 o 468 MHz GSM 450
478 o 496 MHz GSM 480
698 no 746 MHz GSM 710
74T po 792 MHz GSM 750
806 0 866 MHz T-GSM 810
824 no 894 MHz GSM 85(
890 1o 960 MHz GSM 900
880 1o 960 MHz E-GSM 900
876 no 960 MHz R-GSM 900
870 1o 921 MHz T-GSM 900
1710 o 1880 MHz DCS 1800
1850 go 1990 MHz PCS 1900

Aranusatop curHanos GSM/GPRS/EDGE

GSM/GPRS/EDGE PY Vi3mepeHus

Aranusatop curHanos GSM/GPRS/EDGE GSMIGPRS/EDGE [lemoynsps

OnpezeneHe KOOPANHAT MECTOHAXOXAEHNS

GPS -
MoBbILIEHNE TOYHOCTM reHepaTopa OMopHON YacToThl




Skcnnyartauus B naboparopun

s [lna NnabopaTopHOro 1CMo/b30BaHNA BaXKHa MMBKOCTb B MPOBEAEHIN
M3MepeHNiA. PaspelleHiie No NoMoce YacToT 1 BIAEO MON0CE MOXKHO
yCTaHaB/MBaTb HE3aBUCUMO, UTOGbI Y/10BNETBOPUTL TPE6OBAHMA
nonb3osartens. Kpome Toro, nonib30BaTe/b MOXET YCTaHOBUTb
3HaueHe 3aTyxaHuA Ha BXO/E, BLIKMNIOUUTb VNN BK/HOUNTD
npeaycunnTeNs.

[Lnst MaKcMMabHOM TMGKOCTM 3amyCK KauyaHsi MOXHO YCTaHOBUTb
CBOGO/HBIN 3aMyCK WM Ha OHOKPaTHOE KayaHue. Mpu Hy/feBoM
[AnanasoHe MOXHO YCTaHOBUTb 3amyck KauaHus Ha MOMEHT
[OCTVDKEHUS WIN MPEBbILLIEHNS CUTHA/IOM 33[jaHHOTO  YPOBHS
MOLLHOCTM MM NPOU3BOAMTD 3aryCK BHELLHUM CUTHAIOM.

Kpome Hynesoro fuanasoHa MOXKHO YCTaHOBUTL AnanasoH ¢

- Nto6bIM 3HaueHrem oT 10 Hz go 7.1, 13, 20 GHz.

BOKOBBIE M10710CI, CBAIAHHBIE C /IMHVIEN NUTaHA, Ha Vcnonb30BaH e 060py/10BaHIS C BaTapeiiHbIM MUTaHNeM AN

CUHTE3MPOBaHHOM reHepartope CUrHasios.
M3MEPEHNS CBA3AHHBIX C /IMHUAMM 3/71IEKTPOMUTAHNSA BOKOBbIX
M0/10C Ha UCTOYHUKE CUTHaMa CHIMAET BCe BOMPOCHI O Mpupoge
3TUX 6OKOBbIX MOJIOC.

[nana3oH yactoT oT 9 kHz go 20 GHz o6ecneyrBaeT crneuuanmicTa NPoM3BOANTENbHOCTLI, AOCTAaTOYHOMN A5

npoBefeHNs caMblX TPe60BaTEebHbIX N3MEPEHWA .

Cepus nprnbopos Spectrum Master 061agaeT BCeMy HEO6X0AUMbIMW BO3MOXHOCTAMM 1 aHaNM3a CreKTpa , MOHTaXa v
TecTupoBaHus WiFi n WIFi5, nsmepenus curHanos PY, CBY nam cOTOBbIX CUFHAN0B, 3TV BO3MOXHOCTM YNPOCTAT U cAenatT
60/1ee NPOAYKTMBHOW paboTy cneymannicToB . BcTpoeHHbIl gemogynatop AM/FM/SSB ynpoCTUT HaX0XAeHWe MOMEX.

MS2721B SSB Noise at B00MHz (typical unit)
Segnal is from Anrtsy Synthesizer B93478 opt 21, with laved set 1dB below DUT ADC saturation
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BO3MOXXHOCTU

Oemoaynsauma AM, FM, SSB

SELE I T

CermeHTMpoBaHHble rpaHuLbl Mpeaenos Viamepenuii

HebonbLuow Bec

Bec aHanm3aTopa cnekTpa, BKIKOYas 6atapeto, MPprMepHO 2,5Kr, YTo
[enaet Npyubop NopPTaTMBHLIM, MO3TOMY Bbl MOXETE MPOBOAUTL
M3MepeHns Tam, rae Bam yLo6HO, fae Ha aH TeHHOI MauTe.

Hdemoaynauma AM/FM/SSB

BcTpoeHHsbIii gemogynsatop AM, y3konosnocHoro FM, LIMpPOKONoIoCHOro
FM 1 oaHoii 60K0BOI Nonockl-SSB (MOXHO BbIGpaTh BEPXHIOK W
HUKHIOK GOKOBYHO M0/10CY) MO3BONUT CMELMANCTamM C IErkoCTbio
OnpeaennTb MOMEXOBbIE CUTHabI. [leMOAYIMPOBaH Hblli 3BYKOBOI CUrHan
MOXXHO C/yLLaTh C MOMOLLbH BCTPOEHHOIO AMHAMMKA UK 06bIYHBIX
HayLUHUKOB. Mapkep AemMofynauum ncnonb3yetca Ansg obneryeHms
HaCTPOKM.

Y paneHHoe ynpasJsieHne

MpescTaBbTe, Bbl CUAUTE HA CBOEM paboyeM MecTe M yrpaBnseTe
npu6opom Spectrum Master, KOTOPbIA HAXOAWUTCS B HECKObKMX
KWIIOMeTpax OT Bac, Ha 3KpaHe KOMMbHoTepa B TOYHOCTH
oTo6paxaeTcs B Npubopa 1 ero nHTepgelica .

Mopnepxka pasHbIX A3bIKOB

Mpu6op Spectrum Master noaAepXXnBaeT BOCEMb 53bIKOB
AHramniicknin, icnanckuid, Hemeukuii, @paHLy3CKWii, ANOHCKUNA,
KuTaiickunii, UTanbsHcknii n Kopelickuid, KpoMe TOro fiBa A3blka
No/b30BaTeNs MOXHO 3arpy3nTb B Mpubop ¢ nomolsto MO Master
Software Tools, KOTOpoe BXOAUT B KOMM/EKT .

BbICOKasi CKOPOCTb pa3BePTKM

Spectrum Master, aBTOMaTWYeCKM YCTaHaBNMBAET CaMyto GbICTPYHO
CKOPOCTb pa3BepTKU, YTO He BANSET Ha TOYHOCTb U3MEPEHUIA,
CKOPOCTb Pa3BepTKM B HY/IEBOM UHTEPBase MOXHO YCTaHOBUTL OT 10
MUKPOCEKYHA 10 600 cekyHA. Bnarogapst BbICOKO CKOPOCTY
pa3BepTKM 3aja4a 06HapYXXeHNsA CKa4KO0OpasHbIX NOMEX,
CYLLECTBEHHO ynpouyaetcs. Mpubop 06nagaeT caMmoii BbICOKOM
CKOPOCTbIO pa3BepTKU, CPeau MOPTaTUBHbIX aHAIM3aToOpPoB
NpeACTaB/IeHHbIX HA PbIHKE CEroAHs.

Makc. BxogHoii ypoBeHb +43 dBm

Tak Kak Ha BXxog MS2721B M0oXHO nogaTb curHan go +43 dBm

(20 BaTT), nonb3oBaTesib MOXET ObITb YBEpeH, 4To npubop MS2721B
crnocobeH paboTaTb B camoin cypoBoii PY cpepe. [lns Bcex mogenei
MaKCUMabHbIA, 6e30MacHbIli, He MPepbIBHBbIN, BXOAHOV CUrHan ans
n3mepeHnin paseH 30 dBm.

AHann3 cnekTpa

Kputnyecknm MOMEHTOM Ans Nt06Oro aHanmsaTopa CrnekTpa aBiseTcs
TOYHOCTb 0TOBpaXKeHWs yacT PY unu CBY cnektpa. Spectrum Master
MPeKpacHO CNpaBAseTCa C 3TON 3afaveli 6narogaps LUMPOKOMY
4aCTOTHOMY ¥ JUHAMWYECKOMY Aunana3oHy . BcTpoeHHas namaTb 256
MB, no3BonnT coxpaHuTb 6osiee 1,000 crniekTporpamMmM v pesynbTaToB
n3mepeHuii. Pasbem USB i nogknto venms namatu Flash nossonut
pacwmpatb 06bem namaTy 6e3 orpaHnyeHnii. Mogynb namsaTu Flash
o6bemom 512 Mb no3sonut coxpaHaTb 6onee 13,000 cnekTporpamm.

Mpeaensl N3mepeHuii

Y npmbopa Spectrum Master ecTb [Ba BAa rpaHuL, Npeaesnos
N3MEPEHNIA, HXKHME FPaHULLbl U BEpXHUE FpaHuLbl. [paHnLbl Npeaenos
N3MEPEHNII MOXHO MCNOMb30BaThb, 419 BU3yanbHOW OLEHKM Unn ans
n3mepeHnii no cucteme Mpowen/He npowen, ¢ NpUMeHEHVEM
VHAVKaLUW HapyLUEHWs NpeLenioB n3mepeHuii . Hgukaumus
(curHanuszaums) cpabaTbiBaeT €C/IM CUTHAN HapyLLUW, BEPXHUE UK
HVDKHUWE TpaHunLLbl NPeAenoB n3MepeHnii . Kaxayr rpaHuly MoXxHoO
pa3buTb Ha 40 CermMmeHTOB.



BO3MOXXHOCTU
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Mapkepbl yNpoLaT aHaIn3 UHhopMaLmun.

Mpo3payHbIii, LBETHOW 3KpaH

Mpubopbl MS2721B, MS2723B, MS2724B ocHalleHbl LBETHLIMYA,
SVGA 21.5cm, npo3payHbimMm XKK akpaHamu, paboTaTb ¢ KOTOPbIMU
KOM(OPTHO faxe Npu NpsAMOM rnonagaHuy APKOro COMHEYHOro CBeTa.

Mapkepsbl

B pexkvme aHa/n3aTopa CrekTpa, Ha CNeKTporpaMmmMe MOXHO YCTaHOBUTb
LLIECTb MapKepoB, Y KaX4oro MapKepa eCTb Of¥H [OMO/HNTENbHBI.
JIn60 ycTaHOBUTbL OAVH OMOPHBIA MapPKEP 1 LLECTb AOMOHUTENBHBIX.
Mapkep Lyma 1 MapKep CUETUMK YaCTOTbl TOXKE MOXHO YCTaHOBUTL. B
pexxuve WCDMA/HSDPA wecTb MapkepoB 0TOOpaXKatoT MOLLLHOCTb
BblOpaHHOro kofa, EVM kofa 1 Tvn Kofja.

Mapkepsl LLyma
Cnoco6HOCTb M3MEPATb YPOBEHb LUyMa B OTHOLWeHUK dBm/Hz nnn
dBuV/Hz, aTo cTaHfapTHasa PyHKUMs npubopa Spectrum Master.

Mapkepbl, CYETUMKN YACTOTb!

Spectrum Masters 061afaeT MapKepamMm CHeTYMKaMU H4acToThl C
paspelueHnem 1 Hz. Tie this capability to an external precision time
base to get complementary accuracy.

PyHKLMMN

KBasu-nnkosblii JeTexktop

Mpu BKMKOYEHHOM KBA3M-NUKOBOM feTekTope gocTynHo 200 Hz, 9 kHz, 120 kHz RBW (pa3peLueHune
M0/I0CkI YaCToT).

YcTaHoBKa Mapkepos

YcTaHoBKa LIECTV MapKepoB, Y KaXz0ro Mapkepa ecTb OAUH ZOMOHUTE bHBIN.

Tabnuua mapkepos

OTOﬁpa)KaETCH Ta6n|/|u,a MapKepoB CO 3HAYEHMAMU YaCTOTbl U aMNIUTY/bl, NIOC CMELIEHKE N0
4yactoTe v amnauTyay AONONHUTENIbHbIX MapKepos.

HwxHne/BepxHue Mpedensl, PUKCUPOBAHHbIE U CETMEHTHbIE

BepxHue W HIXHWE TPaHULbl NPeSenoB MOXHO NoAenUTb Ha 40 CErMeHTOB .

Mapkep 1, OnopHblii

YCcTaHoBUTE Mapkep 1, kak OnopHblii ANs LWECT! JOMONHUTENbHBIX . OYHKUMS UAeaNbHO NOAXOANUT AN
MpOBEPKY KauecTBa Te/le-pajuo BeLaHus 1 npu yaaneHHoM ynpasieHun B MeSULMHCKIAX Liensix.

dunkcnposaHHble unn Cregsiune Mapkepbl

Monb3oBate/b MOXET BbIGPATh TUM OMOPHbIX MAPKEPOB NGO CreAsLMe MapKepbl, KOTopble
OTCNIEXMBAIOT AMNANTY/Y CUTHANA UMK (OMKCUPOBAHHBIE MapKepbl 47151 YCTAHOBKM [OMOMHUTEbHbIX.

HeobxoanMble n3MepeHns

OueHka 3aH1MAaeMOoli No/I0Ckl 4acToT

Bbiuucnsaet o1 99% A0 1% MOLLHOCTW NO/OCK! YaCTOT CrekTpa.

MolLHoCTb KaHana

1A3mepsieT NosIHYH MOWHOCTb B YKa3aHHOM KaHase .

OTHOLLIEHME YPOBHS MOLLHOCTY HecyLLelt k MoluHocTv nomexu C/l

N3mepsieT koathuumeHT oTHowwewus C/l B 3aZiaHHON Nonoce YacToT.

KoaththnLeHT yTeukn MolLHoCTI cocefiHero kaHana ACPR

/13MepseT ypoBeHb MOLLHOCTW BEPXHETO W HUXHETO KaHaI0B OT LEHTPasIbHOTO .

HanpskeHHoCTb nong

Vcnonb3yeT kaMbpoBOYHbIE TAG/MLBI AHTEHH A1 M3MEpPeHst OTHOLLeHuiA dBm/meter’ um dBmV/meter.

Lemogynsums AM/FM/SSB

Monb3oBareNb MOXET CyLlaTh NOMEX0BbIE curHastbl. KoppekLwst BOCIpon3BeeHus oCTynHa 41s
Y3KOMOMOCHbIX U LIMPOKOMOOCHBIX FM curHanos. [emoaynsLys BepxHei 1 HixHeli GoKoBOIA NoNoCkI, BKKOYaeT
BFO(reHepaTop 6ueHwit), KOTopbIii MOXHO HACTPOUTb B AnanasoHe +10 kHz oT LieHTpaibHON YacToThI.




JTabopaTopHbIil aHaIN3 CnekTpa B NepeHoCHOM Kopnyce

; pomeres
C Onuueit 25, no cnekTporpammMe MOXHO
onpeaennTb ckavykoobpasHble NOMEXM .

BbiCcTpble nsmepeHus

OAHVM HakaTvieM KHOMKW, Npu6opkl cepun Spectrum Master, n3mepsieT
HanpsHKEHHOCTb MOAS, MOLLHOCTb KaHana, Ko3PMULMEHT MOLLHOCTK
cocegHero kaHana (ACPR), oTHoweHwue C/l n Npon3BOAAT OLEHKY
3aH1MaeMOli MONOCkl YacToT. I3MepeHVe 3TUX NapameTpoB Ype3BblvaiiHo
BKHO [/151 OLIEHKW MPOU3BOAUTENBHOCTI COBPEMEHHbIX CUCTEM CBS3M .
MpocToii nHTepdelic ANs BbINOHEHUS 3TUX CNIOXHBIX U3MEPEHNUIA,
CYLLECTBEHHO YMEHBLLAET BPEMSsI TECTMPOBAHWS 1 MOBbLILLIAET
MPOU3BOAUTENBHOCTL aHaM3aTopA.

MoLHOCTb Hecywel K ypoBHto nomexu (C/l)

Yem 60/bLUe TOYeK focTyna cTaHgapTa 802.11 ycTaHOB/EHO, TeM 60/bLLe
MOBbLICUTCA YPOBEHb NMOMeX B nosoce auanasoHa 2.4 GHz n 5.8 GHz
3aHATOW 3TUMW yCNyramu, a Takke ApyriMn YCTPOVCTBaMK, Ha npumep
GecrnpoBogHbIMU TenedoHamu. 3MepeHne OTHOLLEHWNS MOLLHOCTY
HECYLLei K YPOBHIO UHTEP(hEPEHLIMM, JaeT BO3MOXHOCTb CreLmaimncTam
6bICTPO ¥ MPOCTO OLEHUTL YPOBEHb MOMEX B 3aiaHHOI 30HE 1 ONpPeaenvTb
HeobX0AMMOCTb CMeHbI KaHana [OCTyna, ec/iv U3 -3a BbICOKOT0 YPOBHS
MOMeX Y KOHeUHbIX M0/b30BaTe/eil BOHMKAIOT TPYAHOCTH C
1CMO/b30BaHVeM ycnyr. LLIMPOKuMiA YaCTOTHbIV Anana3oH aHanm3aTopa,
130aBUT OT HEOBXOAMMOCTM NPUOBPETEHNS APYTMX NPMBOPOB, Spectrum
Master 3T0 BCe, YTO BaM HY)XXHO /11 YCTAHOBKY 1 06CNYXMBaHNSA
6ecnpoBofHbIx ceTeld cTaHaapToB 802.11a, 802.11b n 802.11g.

3aHnmaemas rnosioca nponyckaHunsd

JTa U3MepuTeNbHas QYHKLMS OnpeaensieT BENUYUHY NOMOChI 3aHATYH
MOZY/IMPOBaHHbIM CUTHaOM. Bbl MOXeTe BbIGUpaTh U3 IBYX METO0B
onpeseneHns NoA0Ch! YacTOT: BbIYMC/IEHME NPOLLEHTA MOLLYHOCTY WA MET Of
“x” dB down, rge “x” MoxHo 3agatb oT 1 dB o 100 dB BHU3 OT rpaHuLbl
curHana.

KoatppnymeHT MoLHOCTM cocefHero kaHana
PacnpocTpaHeHHbIM U3MepeHnem A/ OLeHKM NMPOV3BOAUTEILHOCTY
nepefaTymka ABNAeTCA OnpeseneHne MOLLHOCTY YTeYKN U B COCEHEM KaHase
(ACPR). 9T0 OTHOLLEHME KONMYECTBA MOLLHOCTY YTEUKM B COCEHEM KaHase K
MOMHOM NepefaHHON MOLLHOCTY B OCHOBHOM KaHasle, W OHO UCMOMb3YeTCs As
3aMeHbl CTaHAAPTHOM NPOBEPKM [JBYXTOHOBOTO UHTEPMOZYNALIMOHHOIO
nckaxeHus (IMD) gns cucTem ¢ HeMHEHbIM NMOBEAEHVEM.

Pe3ynbTat 3amepa ACPR MOXeT ObITb BbIpaXXeH IM60 KakK OTHOLLEHME
MOLLHOCTEM, M6, KaK NI0THOCTb MOLLHOCTH. UT06bI paccunTaTb BeUUMHbI
BEPXHEr0 1 HUDKHEro KaHasioB, Spectrum Master no3sosiseT NoACTPOUTD
yeTbIpe napameTpa An1a YA0BNEeTBOPEHNS TpeboBaHUN KOHKPETHOIO
M3MEpeHns: LiegHTpasibHad YacToTa OCHOBHOIO KaHasia, LWMPUHA Mo/oCh!
MponycKaHus 13MepAeMoro KaHasa, LW1pKrHa nosiochl NPonycKaHWa CocefHNX
KaHanoB 1 pa3HoC kaHanoB. Ecnv B MeHt0 Spectrum Master Bbl6paH Kakoii -
6o cTaHgapT (Hanpumep, 802.11a), TO 3TV BENIMYUHBI aBTOMATUYECKM
YCTaHOBATCA PaBHbIMW 06bIYHbIM 3HAYEHWAM [/19 3TOr0 CTaHA4apTa.



PacLimpeHne BO3MOXHOCTENW C NOMOLLb Onuni

]
C nomoubto Onummn 25, MOXHO onpeaenunTb
ckaykoobpasHble Nomexu.
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Onuusa 27, ckaHep KaHa10B NOMOXET onpeAenunTb
MOLLHOCTb HECKOJIbKMX NepeaBaeMbiX CUTHAOB.
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AHanusartop uHtepgepeHummn (Onuns 25)

C NoMOLLbKO BCTPOEHHOro B Spectrum Master, MLLY v onuum
aHanm3a nHTephepeHLMM MOXHO ONPeAEUTL MOMEXOBbIE CUTHAMbI Ha
YPOBHE LWyMa, YTO MO3BOINT YNYYLUUTL Ka4eCTBO NPesocTaBsemMblX
yCAyr.

CnekTporpamma

[ns onpefeneHns ckaukoobpasHo NHTEPtEPEHLMN 1 OTCNEXMBAHUA
M3MEHEHNA YPOBHA CUIHaa No BpeMeHw, akpaH CreKTporpammbl
0TOOpaXaeT CMeKTP MO YacToTe, MOLLHOCTM 1 BPEMeHW. Spectrum
Master MOXeT coOXpaHsATb MHOPMaLMIO B TEYEHNM 72 YacoB.

RSSI

VHamkaTop RSSI ucnonbayetcs 415 HabnoAeHWs 3a YPpOBHEM CUrHana
Ha OfiHOI YacTOoTe Mo BpeMeHU. Spectrum Master, MOXeT cobupatb 3Ty
MH(opMaLuto B TedeHre 72 yacoB. (RSSI — VIHAMKATOpP MOyYeHHO
MOLLIHOCTY CUrHana)

I3mepeHne MOLLIHOCTUK CUrHasa

N3MepnTenb MOLLHOCTM CUTHANa OnpeaensieT NoMexu, u3mepss
YPOBEHb MOLLHOCTM NOMEXOBbIX CUIHaM0B . MOLLHOCTb 0TOGpaXaeTcs B
BatTax, dBm 1 B rpajuyeckom pexxrme . YpoBeHb MOLLHOCTY CUrHaia
BbIAEeNISIETCA 3BYKOBbIM CUFHA/IOM .

13mepeHune HanpsiXEHHOCTY NOMIS BKIKOUEHO B MEHO V3mepuTens
MOLLHOCTW CUrHaNa A4/1s GbICTPOro OMpeAeneHus 3HaUeHust
HarNPSHKEHHOCTY MONS.

CkaHep KaHanos (Onuunsa 27)

CKaHep KaHa/10B 13MepseT MOLLHOCTb NpeAaBaeMblX CUrHaI0B U MOXET
N3MepUTbL MOLLHOCTL 20 KaHasoB, B ceTax AMPS, iIDEN, GSM, TDMA,
CDMA, WCDMA n HSDPA oaHoBpeMeHHO. o/b30BaTelb MOXKeT
BbI6paTh HEO6XOAMMbIVA KaHan Mo YacToTe UK Mo HOMepY KaHana.
OtobpaxkatoTca pesynbTaTbl B BUAE TabAWLbl UK rpaduka.

B MeHt0 yCTaHOBOK MO/b30BATeNs , KK AbI/ KaHan MOXHO BbICTPOUTb
CamOCTOATe/bHO C Pa3HOI MOMOCOI YaCTOT UK BbIGPaTb KaHa U3 CMNCKE
CTaHZAAPTHbIX.



YBenunyeHme ToO4YHOCTU Nno YactoTe ¢ nomoulbio GPS

T —— - MpremHnk GPS—Onuus 31

i Onuwus GPS npuceanBaeT MH(OPMALMIO 0 KOOpAMHATaX (LUMPOTa,
[l0/Ir0Ta) 1 BPEMEHHYHO METKY MNP KaXK[0M COXpaHeHWUN pe3ynbTaTos
M3MepeHWNIA. 3Ta ONLUA KOMMNEKTYETCS aHTEHHON C MarHUTHbLIM
KpenneHvem 1 5 MeTPoBbIM Kabenem, Ans K PensieHns Ha KpblLue
aBTOMOOW/A MW APYTrUX NMOBEPXHOCTAX .

GPS Onuus 31 noBbILWaeT TOYHOCTb BOCMPOM3BEAEHNS YaCTOTbI
BHyTpeHHero OCXO reHepartopa Spectrum Master. Cnycta 3 MUHYTHI
noc/ne 06HapyXXeHUst CUrHana co CNyTHYKA, BCTPOEHHbIV MPUEMHIK
GPS noBblILWaeT TOYHOCTb BOC MPON3BELEHMNS YACTOThI BbiLLe, Yem 25
ppb. Mocne oTktoUeHNst GPS aHTeHHbI, MPMGOP 0CTaeTCA B peXxvme
BbICOKOV TOUYHOCTM €LLe TPW AHS, COXPaHsis TOYHOCTb
BOCMpOM3BeeHMa YacToTbl 6os1ee 50 ppb.

C nomouybio Onuumn 31-GPS, KoopaunHarts! (lumpota,
ponrota) OTob6paxatoTcs B BEpXHe 4acTu akpaHa.

TOYHOCTb BOCMPOU3BE/EHNS YACTOThI 3a 72 Yaca nocne
oTKMtoueHnss GPS aHTeHHbI A4/18 NMOHOTO Avana3oHa Temneparyp.
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To4YHOCTb BOCMNPOMN3BEAEHNA YACTOThI 38 24 Yaca nocne OTKIYEHUA

GPS aHTeHHbl ana gruanasoHa Temnepartyp ot 15° C go 35° C.
C nomotpbto Onumn 31 GPS, nosbiwaeTcs TOYHOCTb 5 T 1 T
BOCMNPOU3BEAEHUS YaCTOThl OMOPHOTO reHepaTtopa. 1
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[1IpoBepKa NpPon3BOANTENNBLHOCTU NpeaaTtynka Ysna B
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OkpaH PY cnektpa oTobpaxaeT BblGpaHHbIi curHan u
OCHOBHbIE MapamMeTpbl, MOLLHOCTb KaHana v
3aH/MaeMmyr Nosiocy NponycKaHus .

OKpaH cnekTpasibHon Macku oTobpaxaeT NPUHATHIV
CUrHaUs1 1 OMOPHYIO Macky cornacHo 3GPP.

ThAT
<631 gt
-

|
OkpaH namepeHnii ACLR oTobpaxaeT ypoBHU
MOLLLHOCTN OCHOBHOTO KaHasia v AiByX COCeHMNX .

M3mepeHue MHorokaHasibHoro ACLR ¢ yeTbipbms
OCHOBHbIMU KaHanamun v AByMs COCeAHUMMN C Kaxoin
CTOPOHbI.

Bnarogaps YeTbipemM U3MepUTENbHBIM OnuUMaM — PY r3mepeHus
WCDMA/HSDPA, Oemoaynsuns WCDMA, Oemoaynauus
WCDMA/HSDPA (MonHblii cnekTp namepenuii gemogynsaumn WCDMA)
1n WCDMA/HSDPA 3axBat curHana no so3gyxy (OTA) — crneumanucTsl
MOTYT MOAKMUUTL Spectrum Master K 1to6omy y3ny B ans BbINnofHeHWs
TOYHbIX PY n3MepeHnii 1 NpoBepkn gemoaynauuu . Ans npuema un
nfemoaynaumn curHanos WCDMA n HSDPA, He TpebyeTcs (uramnyeckoe
NOAK/HOYeHME, MPMBOP MOXET NoiMaTb 3TU CUrHabl Mo Bo3ayxy (OTA).
C nomoubto Spectrum Master, Ans NPOBeAEHNS U3MEPEHNIA,
cneymanncTam He 06a3aTenbHO OTKAKOYATh NepejaTymk Ysna B.
Bonee nogpo6Has nHhopmaumsa Ha cTpaHuye 21 Onuun-
CpaBHUTeNbHas Tabnuua.

PY N3mepeHunsa
WCDMA/HSDPA —Onuusa 44

PY n3mepeHnst UCNOMb3YHOT A5 OLLEHKN MOLLHOCT 1
nepeAaBaeMoro curHana u (opmbl CUrHana BblGpaHHOro
nepegatumka y3na B. [na ygo6eTea cneyunannctos onuus PY
N3MEPEHWNIA faeT BO3MOXHOCTb OLEHWUTb Takme PY napameTpbl, Kak
Cnektp Monockl, CnekTp Kanana, Macky nmnynsca, ACLR n
CsogHyto Tabnuyy PY napameTtpoB. (ACLR — KO3(h(MUMEHT yTeukn
MOLLHOCTW COCEIHEr0 KaHana)

Cnektp lMonockl

Bbi6eprTe NOAXOAALMIA CTaHAAPT Nepefayn curHana, nomMecTuTe
KypCop Ha >eflaeMblii KaHas, Nproop aBTOMaTUYECKN Npon3BeseT
n3veperns WCDMA/HSDPA.

CnekTtp KaHana

JkpaH CnekTpa KaHana 0To6paxaeT cMrHana B BbiIGpaHHOM KaHare,
MOLLHOCTb KaHana (B dBm n BaTTax), 3aHMMaeMyto nNoiocy
MPOMYyCKaHWs 1 OTHOLLEHVE NMMKOBOW MOLLHOCTY K CPeAHEl .
Monb3oBaTelb MOXET BbIOPaTb HYXXHbIA KaHan Nno YyacToTe Un
BblOpaTh CTaHAAPT CMrHaMa U KaHaa 13 Cnucka .

Macka nmnynsca

Mpwn OLEeHKe CNeKTPasbHOM MacKn MPUMEHSETCA Macka B
3aBMUCKUMOCTY OT BbIXOAHOTO CUrHasa nepeaarTymka, CornacHo
cneundmkauumn 3GPP (TS 125.141). Macka MeHsieTcs B 3aBUCMMOCTU
OT BXOAHOr0 curHana. Spectrum Master onpeaennT CoCTosHME CUrHaa
Kak “PASSED-Ipowen” nnn “FAILED-He npoLuen” B COOTBETCTBUY C
yCTaHOB/EHHbIMU Npesienamun. s ynpoLieHns npoLesypbl aHanusa,
CMeKTpasibHas Macka, Takxe oTobpaxkaeTrcsa B popme Tabnuupl ¢
pa3HbIMM YaCTOTHbIMU AManasoHaMu v uHamkaunein PASS-Mpoluen
nnu FAIL-He npoluen, ons Kaxgoro uanasoHa.

ACLR-Koa(h(hMyMeHT yTeukn MOLHOCTN COCEHENO KaHana

JKpaH n3mepeHnin ACLR oTobpaxaeT MOLWHOCTb OCHOBHOMO KaHana u
YPOBHU MOLLHOCTW COCEAHUX KaHa/I0B PacrosioXeHHbIX Ha
pacctosiHun —10 MHz, -5 MHz, +5 MHz, +10 MHz 0T 0CHOBHOT0
KaHana, cornacHo ctaHgapty 3GPP (TS 125.141). Takxe Spectrum
Master moxeT nsmepute ACLR ¢ YeTbipbMA OCHOBHbLIMUW KaH anamu v
YeTbIpbMs COCeAHUMUN. Ha pucyHKe n306paxkeH Npumep, rae YeTbipe
OCHOBHbIX KaHana 1 Mo ABa COCeAHNX KaHana C KaXoi CTOPOHbI .

CsogHasa Tabnvua PY napameTpos

JKpaH Tabnuubl PY napameTpoB oTo6paXkaeT napameTpbl
MpoV3BOANTENBHOCTM NepeaaTUnKoB B BUAE Tabnuum. bnarogops
yemy CMeLuanucTbl MOryT 6bICTPO MPOBEPUTL 3TV NapameTpsbl.

11



[oakoUeHne Ha NpsaMyto, 3axBaT CUrHaia no Bo3ayxy
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OKpaH MoLyHocTM KogoBoii o6nactu (CDP) oTo6paxaeT
256 nnn 512 paspsigHole OVSF kofibl C BO3MOXHOCTbIO
macLuTabnpoBaHus.
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SKpaH KoforpaMMbl MOKa3blBaET M3MEHEHUE YPOBHEN
KOZLOB BO BpEMEHN.

1 | |
OkpaH CBOAHOI Tabnuubl MOAYNALUM OToGpaxaeT
Ba)kHble NapameTpbl NMPOU3BOAUTENLHOCTY
nepegartuvka.

Spectrum Master - npoBoaMT npoBepky no cucteme Mpoluen/He
npoLuen Ans GbICTPOI OLLEHKM COCTOSIHUSA 6A30BOI CTaHLW U.

Oemopnynatop WCDMA — Onuusa 45

Oemopynupyet, curHansl WCDMA v npon3BoauT Nogpo6bHble
N3MePEHNA AN OLEHKW NMPOU3BOAMUTENbHOCTU MOLY AL
nepegaTymka, ¢ NOMOLLLbIO MPOBEPKY TaKMX napameTpoB, K aK
MoLwHocTb KogoBoli 06nactu (CDP), Kogorpammbl KpomMe TOro,
[ocTyrnHbl, CBOAHaA TabnmLa MOAYNALMY U U3MEPEHUS MO CUCTEME
Mpowwen/He npoLuen.

MoOLLHOCTb KOA0BOI 06nacTu

JKpaH n3mepeHnii MolyHocTn kogoBoit 06nact (CDP) nokasbiBaeT
256 nnun 512 paspsgHble OV SF (0pTOroH a/ibHble KOfbl C NepeMeHHbIM
KO3(h(MLIMEHTOM pacCLLMPEHUS) KOAbI C BO3MOXHOCTBIO YBENUYEHUS
MacLuTaba, 6Lyt NMAoTHY MolHocTh (P -CPICH), MoLHOCTb
KaHana, BeMUMHy BeKTopa ownbkmn (EVM), YacToTy HecylLuei,
BE/IMYMHY NapasMTHOr0 NPOCaYMNBaHNA CUTHaNa HeCYLL e, OLINGKY no
yactoTe (B 'L, 1 ppm), MUK OLLMOKM KOJOBOI 06/1aCTV 11 MOPOT LUyMa.
MacLtab MOXHO yBenmunTh 4o 32, 64 unn 128 paspsaos, Kpome Toro,
MOXHO yBenmumnBaTb Macwtab kogos OVSF. C noMOLLbH onumm
[lemofynaTopa MOXKHO nposepuTb MowHocTb CPICH, P-CCPCH,
S-CCPCH, PICH, P-SCH 1 S-SCH B COOTBETCTBYHLLEM KOHTPOJIbHOM
KaHase.

Kogorpamma

JKpaH 0TOBpPaXKeHMs KOAOrpamMMbl NMO3BONT NO/L30BATENAM YBUANT,
KaK YPOBHU KOZIOB MEHSTCS BO BPEMEHU — YTO MO3BO/INT flerye
CneanTb 3a TpaMKOM 1 CBOEBPEMEHHO 06HapYXXMBaTb HENOMAAKN.
Spectrum Master — oTo6paxkaeT 256 unmn 512 paspsgHble OVSF Kofbl ¢
BO3MOXXHOCTbH YBE/IMUNTL MacluTab Ao 32, 64 nam 128 paspagHbix
KofoB. [0/1b30BaTENlb MOXET CaM BbIOpa Tb MHTEPECYIOLLUIA €r0 KOf, 1
N3MEeHUTb MacLuTab 0TobpaXkeHUs.

CBogHas Tabnuua napameTpoB MoAaynsaumMm

B Tabnuue Moaynauumn, HarnagHo oTobpaxeHbl napameTpbl
MPOU3BOAUTENBHOCTM NepefaTumKa: 4actoTa HecyLLei, oLnbka no
4acToTe, MOLLHOCTb KaHana, abCoMOTHYH MOLLLHOCTb OCHOB HOIO
nMnoTHoro KaHana (P-CPICH), MOLWHOCTb BTOPUYHOIO MUIOTHOTO
KaHana (S-CCPCH), a Taxke napametp PICH v abcontoTHyto
MOLLHOCTb (h13nyeckoro KaHana (PSCH).

Pexum oueHkn nsamepenuii no cucteme Mp owen/He npowen
B namsTn Spectrum Master, XpaHATCS NATb PEXXUMOB U3MEPEHNIA,
BK/HOYalOLLIMe BCE OAVHHAALATb CLeHapueB NPoBeAeHUS N3MepeHuii
yKa3aHHbIX B cneundmnkaumm 3GPP (TS 125.141) ans npoBepKu
MPOU3BOAUTENBHOCTM 6a30BbIX CTAHLMIA, NCMOMbL3YIATE 3TU PEXUMbI 41
MPOBEAEHNS ObICTPbIX U3MEpPeHNiA. Mocne TOro, Kak HE06XO0ANMbIA PEXUM
BblOpaH, Spectrum Master NpoBefeT N3MepeHrs U 0TO6pPasnT pesynbTaTbl
n3MepeHunii B BuAe Tabnnubl ¢ HAMKaumein TMpowen nan He npowen ans
KaXk[0ro napameTpa, BKIOYas min/max npeaensl U3MepeHnii 1 pakTuyeckn
MOyYeHHbIe pe3y/bTaThbl.

C nomoLuybto MO Master Software Tools, MOXHO co3aaTb
[OMONHUTENbHbIE TECTOBbIE MOAENN W 3arpy3nTb UX B Spectrum Master.
Bce BaXKHble NapaMeTpbl MOXHO NPOTECTMPOBATb MO CUCTEME
Mpowuen/He npoLuen, BKOYas YPoBEHb MOLLLHOCTM KaXA0ro KoAa,

KO3 (MLMEHT pPacLUMPEHNs 1 BEMMYNHY BEKTOPA OLWNGKM (EVM).
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C nomoLypto Onupmmn 65, Spectrum Master gemoaynvpyet
curdanibl HSDPA n WCDMA 1 oTo6paxaeT BblGpaHHyo
KOA0BYIO NOCNeA0BaTENbHOCTL. Takke oTobpaxaeTrcs
rpadivik 3aBYCUMOCT MOLLHOCTU OT BPEMEHMN .

[P

C nomotybto Onuumm 35, Spectrum Master oto6paxae
KOMGVHVPOBAHHOM PeXUMe, LWEeCTb KOA0B U TabNnLy
napameTposB.

pi}
w

Oemopnynatop WCDMA/HSDPA (Onuus 65)
HSDPA nnn High Speed Downlink Packet Access
(BbICOKOCKOPOCTHOW MaKeTHbI JOCTYN MO BXOASLLEMY KaHany),
ncnonbayet A0 15 hr3nyecknx KaHano., 4Tobbl 06ecneymnTb
BbICOKYI0 CKOpPOCTb MNepefayn AaHHbIX CO CMyTHMKA. Spectrum Master
¢ Onuuein 65 No3BONSET AeMOALYMPOBaTL CurHanbl HSDPA 1
oTobpaxaTtb CDP, U3MeHeHVe MOLLLHOCTY BbIGpaHHOI0 Koga rno
BPEMEHV 11 COBOKYMHOCTb BblOPaHHbIX KOLOB.

Kpowme Toro, Onuus 65 - 310 BO3MOXHOCTb gemogynauny WCDMA.

3axsart curHasia WCDMA/HSDPA no Bo3ayxy
(Onuua 35)

OTA — 3axBaT CUrHasa rno Bo3AyXy UMeeT ABa BapiaHTa OTOBPAKEHUS:

Scrambling Code 1 Multipath. Pexxum Scrambling Code oTo6paxa et
LLIECTb CKPeMOMPOBaHHbIX KOAOB B (hopmaTte ructorpammbl. [ns
KaXoro koga B TabnuLe nog rucTorpamMmon, 0TobpaxatoTcs
napameTpsl: CPICH B dBm, Ec/lo B dB, Ec B dBm u pilot dominance B
dB. Kpome Toro, 0To6paxaeTcs 3Ha4eHne NoHOM MmowHocTy B dBm.

13



Oemoaynauua curHanos GSM, GPRS n EDGE

LOE0E (3500 pu

Mpu npoBegeHnn n3mepexnii, Onuma 40 oTobpaxaeT
nepBblii 06HAPYXEHHbI TANMCNOT U Macky, ykasaHHyto B
3GPP TS 05.05.
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Oonuus 41 pemogynupyeT 1 0To6paxaeT CUrHanbl
GSM/GPRS/EDGE, Bk/t04as BEKTOPHbIE Anarpammb .
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Co3/aHHbIil NoNb30BaTENEM U 3arpyXeHHbI B Npu6op
TecT, no cucteme Mpowen/He npowen ANs cTaHAApTOB
GSM/GPRS/EDGE.

14

N3mepeHns GSM/GPRS/EDGE

Spectrum Master o6nagaeT AByMS peXXnuMamy N3MepeHns
GSM/GPRS/EDGE: N3mepenus PY 1 Oemogynauus. Cneyuanmctam
Heob6X0AMMO, BCETO NMLLb NOAKUMTL Spectrum Master K 6a30B0V
cTaHuun ctaHgapTa GSM/GPRS/EDGE ans npoBeaeH st TOUYHbIX
n3mepeHunii PY n nposepku emogynsaumn. Ecam no Kakum-To
NpuYnHam (r3MYecKoe NOAKIHYEHNE He BO3MOXHO, Spectrum
Master MOXXeT 3axXBaTUTb CUTHA/ MO BO3AYXY.

PY namepeHus GSM/GPRS/EDGE RF (Onuus 40)

OT06paXKaeT CneKTp OAHO 0 KaHana, 3aB1CMMOCTb MOLLHOCTY OT BPEMEHU
(thpeiim), 3aBMCUMOCTb MOLLLHOCTY OT BpeMeHU (C/1I0T) C MacKoii CorlacHo
cneungukaumm 3GPP TS 05.05.

Monb3oBartenm MoryT cMOTpeTb cnekTp OAHOro nnm Heckonbkux
KaHanoB. 9KpaH CnekTpa KaHa/ia BK/IOYaeT 0TOOpaKeHMe Taknux
napamMeTPOB KaK: MOLLHOCTb KaHa/a, BbIGpoC MOLLHOCTU, CpeHWiA
BbIGPOC MOLLHOCTH, OLIMGKa MO YacToTe, TN MOAYNALMN 1 KO
00yuyatoLLein NocneaoBaTebHOCTY.

Oemoaynarop GSM/GPRS/EDGE (Onuusa 41)

Onuus 41 pemopynupyet curHanbl GSM/GPRS/EDGE 1 oTobpaxatot
pe3ynbTaTbl NOAPOOHbIX N3MEPEHWIA, ANS OLEHKUN NPOU3BOAUTENILHOCTM
MoAynAuMmn nepefatumka. OTObpaKaroTCa NapameTpbl: OLWNOKa (asbl
(rms*), nuK own6kn dasbl, EVM (rms), EVM (nuk), HauanbHoe
CMeLLeHMe, OTHOLLEHME HecyLLel K nHTepgepeHumn C/1, Tun
MOAYNALMM, BENMYMHY OIMOKK (rms), a TaKKe BekTopHas guarpaMmma
curHana.

* rms — CpefHEeKBaAPaTNYHOE 3HAUYEHNE

Pexxum namepenuii Npowen/He npowen

C nomolbto MO Master Software Tools, MOXXHO co3gaTb
[ONONHWTENbHBIV Habop TeCToB No cucTeMe MpoLwen/He npowen gns
cTaHgapToB GSM/GPRS/EDGE 1 3arpy3ntb Ux B Spectrum Master.
PesynbTaTbl U3MEPEHMA 0TO6paXatoTCA B Bie TabnuLie ¢ MHAVKaL e
Mpowen/He npoLuen ans Kaxaoro napameTpa, BKAOYas min/max
npegesibl U3MepeHnii 1 (hakTUHECKM MOMYYeHHbIE Pe3y/bTaTbl.



[ToakmroueHrne HAIPSIMYIO WJIH 110 BO3AYXY JJIS
npoeaenus nmepenuii CDOMA/EVDO

Bricokouactothbie uzmepenus CDMA (Omnius 42)

BY-u3mepeHus UCTIONb3YOTCA AUl U3MEPEHNI MOIIHOCTH MEPEAaHHOI0 CUTHala, ()OpMbI, MOITHOCTH B
COCEIHMX KaHalaX M NapasuTHOro u3rydeHus. Cleayomue yCTAHOBKA U3MEPEHUI TIOMOTY T
TEXHUYECKUM CIIeIMaIncTam onpenenuts BU-xapaktepuctuku 6a30BbIx cTanuuii crangapra CDMA.

CnekTp kaHana

H3mepeHue crieKTpa KaHaia 0TOOpaXkaeT CIIEKTp 3aJJaHHOTO KaHaa
B JOIIOJIHCHHH K I_[I/Iq)pOBI:IM 3HAa4YCHUAM JIA MOH_IHOCTI/I KaHalia,
3aHUMaeMOM MOJIOCHI YaCTOT M OTHOIIICHHS THKOBOM MOIIHOCTH K
CpEIHEN.

ACPR

Nzmepenne ACPR oToGpakaeT OCHOBHOM KaHaa U MOILHOCTh
JIBYX COCEIHMX KaHaJIOB Ha KaK0W CTOPOHE TMCTOTPaMMBI.
[Tonp30oBaTenb MOXKET KOHQUTYPUPOBATH JIO MSATH OCHOBHBIX
KAaHAJIOB.

Bua nucnines npu usmepeHusx
criektpa kanaita CDMA

[Tapa3uTHOE H3TydYeHUE

9T0 N3MCPCHHC MMOKA3bIBACT CIICKTP BXOAHOI'O CUI'HAJIa Ha
3aIaHHBIX OTCTPOUKAX (OMpeaesIeTCsS UCXOsl U3 CTaHAapTa
curHazua). Mapkepbl aBTOMaTH4E€CKH HaCTPOEHBI ISl U3MEPEHUS
BXOJTHOM MOIIHOCTH Ha 3TUX OTCTPOMKAX U JIJIsi ONIPEAECICHUS 110
npununy «IIpormren/sHe mporen» coriacHo npeaeaam, KOTopble
YCTAHOBJICHBI AJId CTAHAAPTHOI'O CUI'HAJIA.

CuHsAs MacKka TakyKe BBIYHCIICHA M TTIOKa3aHa Ha CIICKTPC IJId

Bun qucrnest npu U3MepeHUIX BU3YAJIBHOTO KOHTPOJIA COOTBETCTBUS YCIIOBUAM «HpOI_HeJI/ HC
napasuTHEIX mnydennit CDMA TIPOIIEIT.

OrieHKa KadyecTBa MOAYJIsIuU OoT 0a30Bou ctaniuu CDMA
Hemonynstop cdmaOne u CDMA2000 1xRTT (Onuus 43)

N3mepenus [eMoaynsaropa UCIONb3yIOTCS I U3MEPEHUS MOITHOCTH KOJOBOM 00J1acTH B
rpadudeckoi 1 TabNIUYHON hopmax.

Crnenyrolye yCTaHOBKH U3MEPEHUN TOMOTYT TEXHUYECKUM CIIELIMAIUCTaM OL[CHUTh KaueCTBO
MOAYJISIIIK OT 0a30Boi cranuu crangapra CDMA.

CDP (MomHoCTh KOJOBOM 001aCTH)

M3mMepeHre MOIIHOCTH KO/IOBOH 00JaCTH OTOOpa’kaeT MOIIHOCTh
Pa3HBIX IEMOAYJIMPOBAHHBIX COJIOB (IKPaH aBTOMATHUECKH
UHBEPTUPYET OUT, €CIU KOAbI Y OJIIlIa yCTaHOBJIEHBI B 128).
KoahdpummsaT KOoppensumu, ommoKa 9acTOThI, CPeTHHNA YPOBEHB
COOCTBEHHBIX IIIYyMOB U Tau sIBISIOTCS HU(POBBIMU 3HAYECHUSIMH,
KOTOpbIE BBIUMCIIEHBI U [TOKa3aHbl. Y BeUUeHHbIN BU 16, 32 nnu 64
KOJIOB TaKke BUEH. Mapkepbl MOTYT OBbITh OJCTPOEHBI 1JIsI
0TOOpa’ke€HMsT MOIITHOCTH KOZA M THIIA KOJIA.

Bua nucruies uamepenus
MOII[HOCTH KOJIOBOM 00J1acTi

CDMA Ta6mua CDP
910 N3MCPCHHUC IMMOKAa3bIBACT BCC AKTUBHBIC KOJIbI B IBETOBOM KOOBOM
TabmuaHoM (popmare.



O1ieHKa Ka4yecTBa MOYJISIIUU OT 0a3oBoi ctaHimu CDMA

cdmaOne u CDMA2000 1xRTT no Bo3ayxy (Onuus 33)

WzmepeHust Mo BO3AyXy MPeAOCTaBIAIOT 3(GGEKTHBHBINA My Th U1 UASHTU(UKALIMA OCHOBHBIX MPOOIIEM
MPOU3BOAUTCIIBHOCTH CTAHIHHU MIPCKAC, YEM OHHU CTAHYT KaTaCTpOCI)I/ILIGCKI/IMI/I, 0e3 BBIKIIOUEHU 0a30BOM
crtaHuuu. Panee, TeXHUYECKOMY MEPCOHAITY MPUXOAWIOCH OTPAHUYUBATD CEKTOP WIJIM MECTO JIJIsl TECTUPOBAHUS
MMPOU3BOAUTCIIBHOCTH 0a3oBoii CTaHIIUH. Tenepb, CIICIIUAJIMCTBI MOTYT HAXOAUTHCA B TPAHCIIOPTHOM CPCIACTBE U
MMPOBOAUTL 3THU U3MCPCHHUH. I[J'Iﬂ TOYHBIX HBMCPCHI/Iﬁ 10 BO3AYXY AOJIKHA OBITH HCIIOJb30BaHa anTeHHa GPS JJI
obecrieueHUs BPEMEHHOM MTPUBSI3KH.

[T — - LT

— Ipocmotp nuiiora

- JeBsaTh HanOolee MOIIHBIX MOTydeHHBIX PN 1oka3aHbI B BUE
TUCTOTpaMMEI 1 HoMepa PN 0ToOpaXkeHBI o1 THCTOTpaMMoi. J1iis
kaxnoro PN tabmuia nokaseiBaet Homep PN, Ec/lo u Tau. Taxxke
MoKazaHbl MOIITHOCTH NHII0Ta, MOIITHOCTH KaHajla U peodaiaHue MIIoTa.

i o s o B R 1 MultiPath

T i Ml il M IToka3aHsbI 11ecTh HarOOJIee MOIIHBIX KaHAOB. [l Ka)KAoro KaHaja
TabIuIa HIbKe rucTorpaMMbl oToopaskaet Ec/lo m Tau, Takke moka3aHsl
MoinHoCTh KaHana 1 MorHocTs Multipath.

Bun mucroies msmepennst CDMA 1o
BO3IYXY

Onrumusays Ipou3BoIUTeNIbHOCTH ceth EVDO

EVDO

C pazsutuem 3G-texnonoruit CDMA, 1xEV-DO no3Bossier nepenaBaTh JaHHbIE CO CKOPOCTHIO 110 2,4
Mbut/cex, npenoctapiisisi OONBLIYI0 EMKOCTh CHCTEMBI M HU3KUE 3aTPaThl, J1esasi OeCIIPOBOAHOE BEIaHHE
Bo3MOkHBIM. Cructema CDMA2000 1XxEV-DO (EVDO) siBnsercs HOJTHOCTHIO COBMECTUMOMN U CIIEKTPAIbHO
uaentuuHor cucreMaM cdmaOne u CDMA2000.

BbicokouacTtoTHbie u3mepennsi EVDO (Onuus 62)

BY-u3MepeHust HCIONB3YIOTCS U1l N3MEPEHHUST MOIITHOCTH MIEPEIaHHOTO CUTHAIA, ()OPMBI, MOLITHOCTH B COCEIHUX
KaHaJIaX U MMapa3uTHOro m3nydenns. Clieyrommune HACTPOHKH H3MEPEHHH IIOMOTYT TEXHUUECKOMY TIEPCOHAITY
BBIYHCIINTH BEICOKOYACTOTHEIC XapaKTePUCTUKH 0a30BBIX cTaHImiA ctanmapra EVDO.

CunexTp kaHajaa

I/ISMepeHI/Iﬂ CIICKTpa KaHaJia IOKa3bIBACT CIICKTP 3aJaHHOI'O KaHalla B
JOIIOJITHEHUEC K LII/I(I)pOBBIM 3HA4YCHUAM JJ14 MOIIIHOCTH KaHaja,
3aHUMaEeMOM MOJIOCHI YaCTOT W OTHOIICHUS ITHKOBOM MOIITHOCTH K
cpeaHeit.

3aBUCHMOCTD MOIIIHOCTH OT BPEMECHHA

OT0 n3MepeHne oToopaxaeT BUI BpeMeHHo! oOnacTu momycnora EVDO u
IIOMOTI'aeT ONPEICNIUTh IIPOLEHT OECI0JIe3HON aKTUBHOCTHU, KOTOPasi 1aeT
Npe/CTaBICHNE, KaK MHOTO TIOJIb30BaTeNei MOKITIOYEHBI K 6a30BOI
CTaHIIMH.

ACPR

M3mepenne ACPR nokaspiBaeT OCHOBHOM KaHAJI U MOLLIHOCTb JBYX
e - COCETHUX KaHAJIOB Ha KaKII0W CTOpOHE TUCTOrpaMMEI. [lob30BaTenb

Bt swicruiest pu n3MepeHmsIx MOJKET CKOH(HTYPHPOBATH JI0 MSTH OCHOBHBIX KaHAJIOB.
3aBUCUMOCTH MOIITHOCTH OT BpDEMCHU
EVDO IMapa3uTHoe n3Ty4eHne

OT0 u3MepeHrne 0ToOpakaeT CIeKTP BXOAHOTO CUTHAJA Ha 33JJaHHBIX
OTCTpoOWKax (ONpenensieTcs UCXO U3 CTaHIapTa CUTHaNa). Mapkepsl
ABTOMAaTHUYECKH HACTPOCHBI JIJIsl H3MEPEHHS BXOIHOW MOIIHOCTH Ha 3TUX
OTCTpOMKaX | IS onpeaeeHns mo npuHnuiy «IIpormren/ae mpormem»
COTJIaCHO TIpeJieiaM, KOTOPbIE YCTAaHOBJIEHBI JUIsl CTAaHAAPTHOTO CUTHAJIA.
CuHSsS MacKa TaKk)Ke BBIUMCIICHA U TIOKa3aHa Ha CIIEKTPE JIJIsl BU3YAIbHOTO
KOHTPOJISI COOTBETCTBUSA ycloBusaM «lIpomen/ne mpomem.



Hemonyasitop EVDO (Onuus 63)

Nzmepenus [lemMomynsaTopa UCTIONB3YETCS U M3MEPEHHSI MOIITHOCTH KOJIOBOI 001acTH B TparuecKoi u
TabimaHOH opmax. Ciemyronme yCTaHOBKH H3MEPEHHUI IIOMOTYT TEXHUIECKOMY TTEPCOHAITY OIICHUTH Ka4eCTBO
MoayJsnuu 6a30Boit craniu EVDO.

CDP MAC
DTO U3MEPEHHE 0TOOPAKAET MOIIHOCTH PA3HBIX JAEMOYIMPOBAHHBIX
3 = | kozo0B B ka"ane MAC. Pilot n momuocTs MAC, Rho, Ommbka 4acToTHl 1
= CpeIHHUI MUHUMAJILHBIA YPOBEHD IIYMOB SABJISOTCS YUCIOBBIMU
o 3HAYEHUSMH, KOTOPbIE BHIUMCIIEHBI H OTOOPAKEHBI. Y BEJTMUYEHHBIN B

Ko1oB 16, 32 wiu 64 Takxke BuAeH. Mapkepsl MOTYT OBITH TTOJICTPOCHBI
JUTST OTOOpaKeHMS MOIITHOCTH KOJIa ¥ BUA KOJIa.

e Jannbie CDP

Pk | v e ey -

e | e | e | == L~ D10 U3MepeHne oTodpaxaet MoutHOCThH 161 u 16Q moakaHanos

(T N S T -
Bun wicries mpu mvepernsx EVDO KaHajia TaHHBIX Pa3aeibHO.

CDP MAC

Taoauuma MAC CDP

OTo u3MepeHne 0ToOpaxkaeT Bce akTHBHBIE KONbI B kKaHaie MAC B
TPaIyHpPOBAHHOM II0 IBETY TaOJIMIHOM (hopMaTe.

Bricokor(heKTUBHBIN CIIOCO0 115 UICHTU(DUKAITIN
po0JIEM ITPOU3BOAUTEIIBHOCTH 0A30BOM CTAHIIUHN

EVDO no Bo3ayxy (Onuusi 34)

W3mepeHue 1mo Bo3IyXy MpeaoCTaBisieT BBICOKOAI((EKTUBHBIN CIIOCO0 TS HACHTU(DUKAIIMH TPOOIIeM
MIPOU3BOTUTEIIEHOCTH 0Aa30BOM CTAHIIUH JIO TOTO, KaK OHHM CTaHYT KaracTpoduaeckumu 6e3
BBIKJIFOYCHUA 63.30BOI>1 CTaHIINU. PaHee, TEXHUYCCKOMY MEPCOHAITY NPUXOANUTIOCH OTPAHNYNBATE CCKTOP UJIA
MECTO IJId TECTUPOBAHUSA ITPOU3BOJUTEIIBHOCTH 0a3oBoOM CTaHIIUH. Tenepb, CIICUaJIUuCThl MOT'YT HAXOOUTHCA B
TPAHCIIOPTHOM CPEACTBE U IMIPOBOIUTH 3TU U3MEpPeHHUs. /{15 TOUHBIX U3MEPEHU TI0 BO3AYXY OJKHA OBITH
HCIIOJIb30BaHa aHTeHHa GPS JIA obecreyeHus BpeMCHHOI‘/'I IIPUBSA3KH.

IMuior Scan

JleBsiTh HanOOJIee MOIIHBIX MOTy4YeHHBIX PN 1IOKa3aHbI B BUJE
rucrorpaMMel 1 Homepa PN oToOpaxeHs! o ructorpammoit. s
kaxnoro PN Tabmiwima mokaseiBaeT Homep PN, Ec/lo u Tau. Taxke mokazaHbl
MormHOoCTS HIIOTa, MOIITHOCTE KaHaja 1 peobiaianue muiioTa.

MultiPath

IToxa3zans! mecTs HanOoIEe MOIIHBIX KaHATIOB. [t KaXk1oro KaHaza
Tabnuna HKe TucTorpammel otoopaxkaer Ec/lo u Tau, Taxke mokasaHsl
MomHocTh Kanana 1 MomHocTs Multipath.

e e g T |
B mucriest ipu ismepernsix EVDO
0 BO3IYXY

Pexxum «Ilpomes/He npomesn»

[Ipubop Spectrum Master MOXeT BBHITIOTHATH aBTOMaTHYECKHE
ucnbiTanus «[Ipomen/He npomen» kak aiast CDMA, tak u ans EVDO.
Pesynprathl TecTa 0TOOpa’KeHBI B TAOIUYHOM BHUJIE C IBHBIMU
npusHakamu «lIpomem» unn «He npomren», KoTopele conepkaT
MUHHAMAaJIbHbIE/MaKCUMAJIbHBIE TIOPOTH B (PaKTHYECKH H3MEPEHHbIE
3HaueHus. Mcnonb3ys nmporpamMmmy Master Software Tools
HI0JIb30BATENbCKUE TECThI MOTYT OBITh JIETKO CO3/1aHbI U 3arPy>KEHbI B
npubop. Bee BaxxHbIE MapaMeTphl MOTYT OBITH BBIOpaHbI JJ1s1 TECTUHTA
«IIpomen/He mpomiem.

B mucrmest npu isMeperrsix EVDO B
pexume «[Iporren/He mpormem»



N3mepenus ctanronapaoro WiMAX crany JerkuMu

Crnenm¢ukanus crarmorapaoro WiMAX 802.16-2004 ocHoBBIBaeTCs Ha cTaHIapTe OECIIPOBOTHOTO HHTEpdetica
IUIsL CUCTEM OeCIPOBOJHOTO IIMPOKOIIOIOCHOTO AocTyma. OHa IpeoCTaBIsieT MHOTOUUCIICHHbIE CIIy>KObI B
METaroIMCHOM OecripOoBOAHON CETH, TaKKe KaK OeCIIpOBOAHON OOpaTHBIN TPAH3UT IS TEINEKOMMYHHUKAIIMN, 3aMeHa
E1/T1 nnst ManeHbKHX U CpeTHUX O(HCOB U KUIIBIX KBapTasoB, kabens/DSL mms mmpoxononocHoro MHTeprera
noma. Kpome Toro, WiMAX obecnieunBaeT cTallioHapHOE, IepeIBUTAIOIIEeCs, TIEPEHOCHOE U MOOMIIEHOE
OeCTIPOBOJIHOM IIUPOKOTIOIOCHOH CBS3bI0 0€3 HEOOXOANMOCTH B TIPSMOM BUIMMOCTH MEXKIy 0a30BOM CTaHIMEH 1
aOOHEHTOM.

Crammonapubiii WiMAX nipeocTasiisieT 1Ba BapuaHTta m3Mmepenust: BU-mmepenus cranmonapHoro WiMAX u
nemoxaynstop crarmonapaoro WiMAX. Tak, oy Touabx BU-u3mMepenuii 1 1eMoTyIsITopa, TEXHHUECKIE
CIEIUAICTHI M HHXKSHEPhI MOTYT TOKIIIOYHUTE IPUOOpP Spectrum Master k J11000#t 6a30BOM CTaHIIUU
craimoHapHoro WiMAX.

BbicokouacToTHbie n3Mepenns cranmoHapHoro WiMAX (Onuus 46)

Bq—I/IBMepeHI/Iﬂ HCIOJB3YIOTCA AJId U3MEPCHUS SQHECPTHUU IICPEAAHHOTO CUT'HAJIa U q)OpMLI CUrHajia BLI6paHHOF0
nepenaTauka 0a30Bol MpueMoriepearoniel cTanuy. Js yao0cTBa crieranucToB, omnus BU-u3mepenus
MOXET 0TOOpa)kaTh CIIEKTp KaHalla, 3aBHCHMOCTh MOIITHOCTH OT BpeMeHH, ACPR u pe3ynpTupyromue sKpaHsbl.

Cnexkrp
Ha skpane criekTpa crienuanucTbl MOTYT HaOMIOaTh U pacCMaTpuBaTh
MOLIHOCTh KaHajla BBIOpaHHOTO curHajia (B AbM) 1 3aHATYIO MOJIOCY YacToT.

3KpaH BBICOKOYAaCTOTHOTI'O CIICKTpa
TTOKa3bIBACT CIICKTP CHUT'HaJla
BMECTC C KJIIFOUCBBIMH
napaMeTpaMmu, TaKUMHU KakK
MOIIHOCTH KaHaJla W 3aHsTas
IoJI0Ca 4acToT.

3aBHCHMOCTDH MOIIHOCTH OT BPEMECHU

OKpaH 3aBHCHMOCTH MOIIIHOCTH OT BPEMEHH MMOKa3bIBAET BHJI BPEMEHHOMN
o6nactu OFDM-curnana craimonapaoro WiMAX. MoIHOCTb 3arojIoBKa
Bcerja Ha 3 1b Belllle MOITHOCTH AaHHBIX. MOIIHOCTh KaHaa, MOIHOCTh
3aroJI0BKa, MOIHOCTbH MTAaKeTa MaKeTOB JaHHBIX B 1bM U NHK-()akTop
0TOOpaKeHBI KaK YUCIIOBBIC 3HAUCHHSI.

OKpaH 3aBUCUMOCTH MOIIIHOCTH OT
BPEMEHH 0TOOpa’kaeT MOIHOCTh
MIaKeTa ¥ MOIIHOCTb 3ar0JIOBKa
CUrHaja

ACPR

ACPR — 370 oTHOIIIEHUE BEIMYUHBI MOIITHOCTH YTEUKHU B COCETHEM

KaHaJe K o01ell mepe1anHoi MOIITHOCTH B OCHOBHOM KaHae.

CrienuanmcTsl MOTYT JIETKO H3YYUTh H3MEPEHHS MOIITHOCTH OCHOBHOTO

KaHaJla TaK K€, KaK ¥ YPOBHU MOIIIHOCTH JIByX COCEJHUX KAHAJIOB Ha
1 Ka)XJ0W CTOpPOHE.

Okpan ACPR mokassiBaeT ypoBHH

MOIIHOCTH JJIs1 OCHOBHOI'O KaHaja

U IBYX COCEIHHX KaHAJIOB




Jlerkas neMoayJisiiysi CUrHajaoB cTtanuoHapHoro WiMAX

Hemonynsarop crarmonapuoro WiMAX (Onius 47)

C Ormmmeit 47 mpubop Spectrum Master mosket gemoaynupoats OFDM-curnansl CTaliioHapHOTO
WiMAX 1 BBIBOIUTH Ha DKPaH MOIPOOHBIE H3MEPEHUS IS OIIEHKU YPPEKTUBHOCTH MOTYJISITUN
nepeaTInKa UCTIOINB3Ys KOHCTEIUISIIHIO, CIIEKTPATIbHYI0 HEPAaBHOMEPHOCTh, 3aBUCIMOCTE EVM ot
noAHecyuiei u 3aBucuMoctTb EVM ot 3Haka.

Omnws 47 oKa3pIBaeT KOHCTEIUISALIVIO
CHTHAJIA IEMOJTYJISATOPA.

N T

CriekTpanbHas HepaBHOMEPHOCTh
MOKA3aHa ¢ MacKoi kak ykazaHo B 802.16-
2004.

i
EVM ot nognecymeit 0To0paskaeT muiioT
U JJaHHBIE NTOJHECYLICH.

- I-I =
3aBucumocts EVM ot 3HaKa oToOpaxkaer
3aBHCHMOCTb 3HaueHUH EVM (cpennexs.)
ot 31HakoB OFDM.

Hcnone3ys Master Software Tools MoxHO
€O31aTh ¥ 3arPy3HTh [OJIb30BATEIBCKHE
ycranoBku pexunma «IIpomren/He npormiemny
craronapaoro WiMAX Pass/Fail.

Kouncrennsiuus

Koncrenmnsius nokassBacT CO3BE3AUE AEMOTYIUPOBAHHBIX
nH(OPMaMOHHBIX 3HAKOB uepe3 1 ¢ppetim. [lakeT qaHHBIX MOKET NUMETh
BPSK, QPSK, 16 QAM wumu 64 QAM Moy, Bee Moy msiimm
rpaayupoBaHbI IO 1BETY. DKpaH Takke noka3eiBacT RCE (cpenneks.) B b,
RCE (mukos.) B 1b, EVM (cpenuexs.) B %, EVM (nukos.) B %, Omudky
gacToThl B ', OmmobKy gacToThl B ppm, Yactoty Hecymei B ['1 u ID-
HOMep 0a30BOM CTAHIUH.

CnekrpajbHasi HePABHOMEPHOCTH

Bun cnektpanbHO HepaBHOMEPHOCTH MOKa3bIBaeT JaHHbIE, COOpPAHHBIE
U3 3ar0JIOBKOB, ITPEKE, YeM OLIeHKa KaHaja Oyaet. OTKIOHEeHUe
CIIEKTPaJIbHON HEPABHOMEPHOCTH OT CpeIHEH BCEX HECYIIMX IOKa3aHa B
1nb. Macka, koTtopasi cooTBeTcTByeT crierudukanun 802.16-2004,
0TOoOpaXkeHa KakK 3eJIeHbIe/KpacHbIe JIMHNUH, 3aBUCSIINE OT 3HAYCHUI
u3MepeHus. AOCOIIOTHAs Pa3HOCTh MOIIHOCTH MEXIY COCETHUMHU
MOJHECYIIUMU B Ab Tarke oToOpakeHa.

3aBucumocts EVM ot nognecyuei

3aBucumoctb EVM 0T nogHecyiiell noka3plBaeT 3aBUCUMOCTh 3HAUCHUN
EVM (cpennexs.) ot mogrecymieit OFDM. M300paxeHs! U pa3MedeHBI 10
ety [IunoT u JaHHbBIE TOTHECYIUX.

3aBucumocth EVM ot 3HaKa
3aBucuMoctsh EVM 0T 3Haka MoKa3bIBaeT 3aBUCUMOCTE 3HaueHui EVM
(cpenneks.) ot 3HakoB OFDM.

Pexum «IIpomén/He mpomén»

Spectrum Master UMeeT BO3MOKHOCTb CO34aBaTh TECTOBBIE IPOLENYPHI C
MUHUMaJIBHBIMU 1 MAaKCUMAaJIbHBIMU MIPEIEIaMHt JUIsl TECTUPOBAHUS
IPOM3BOIUTEIHLHOCTH 0a30BOI CTAHIIMK U BBI30B 3TUX TECTOB IS
OBICTpBIX U JIerkux u3MepeHuit. [loce TecroBoil npouenypsl, Ipudop
MOXeT IOKa3aTh pe3yJIbTaThl TECTUPOBAHUS B TaOIMIHOM (opmaTte ¢
ABHBIMHM HHIUKanusAMu «IIpomém» wn «He mpomeém», koTopsle comepkar
MHUHUMaJIbHbIE/MAaKCHMAJTbHBIE TTIOPOTOBBIC BEITMUMHBI U PeabHbIC Pe3yib-
Tatbl n3Mepenuil. Mcnons3ys Master Software Tools, qonoinHuTenbHbIE
M0JIb30BaTENBCKUE TECTHI MOTYT OBITh CO3IAaHBI U 3arpy>KeHbI B IPHOOP.



N3mepenus moomnbHOro WiMAX cTanu JISTKUMHU

Crnenudukarms mooumsHoro WiMAX 802.16-2005 Ha ctaHAapT 6ecripoBOIHOTO HHTepdetica i cucteM
0eCIpOBOIHOTO MIMPOKOIIOIOCHOTO JlocTyma. OHA MPeI0CTaBIsIeT MHOTOUMCIIEHHBIE CTYKObI B BRICOKOCKOPOCTHOM
0ecrpoOBOTHOM ceTH, TakKe Kak OeCTIPOBOTHOIM 00OpaTHBIN TPAH3UT IS TeNleKOMMYHHUKaIwid, 3aMera E1/T1 mmst
MAaJICHBKHX Y CPEIHUX O(HCOB U KIJIBIX KBAPTAIOB, Kabes/DSL s mupokomnoiocHoro MHTepHeTa JoMa Hin B
JBIXEHUH, BUJIEO TI0 3amnpocy U cepBrchl VoIP. Kpome Toro, WiMAX obecnieunBaeT nepeaBuraronieecs,
MEPEHOCHOE U MOOMITbHOE OECTIPOBOTHOE ITUPOKOTIOIOCHOM CBA3bIO 0€3 HEOOXOIUMOCTH B MIPSIMON BHIMOCTH
MeXIy 0a30BOM CTaHIIUEH 1 AODOHEHTOM.

Moobunsabiit WIMAX mnpenocrasiser Tpu BapranTta u3Mepenuii: BU-usmepenns moounsHoro WiMAX,
Jemomymnsrop moommeHOoro WiMAX 1 m3mepennst MoommsHoro WiMAX mo Bo3ayxy (OTA). Tak, a1t TOYHBIX
BBICOKOYACTOTHBIX U3MEPEHUH 1 IEMOJTYJISITOPA, CIICHUAINCTBI M HH)KEHEPBI MOTYT TIOIKITIOUUTD TIPUOOP
Spectrum Master k 0060t 6a30B0i#i cTaHK MOOHIBHOTO WiMAX.

BU-u3mepenust MoouabHoro WiMAX (Onnus 66)
BU-usmepenust uCTionb3yroTes U U3MEPEHHs YPOBHS MEPEAaHHOTO
curHana ¥ (opMbl CUTHaJIA NIepeaTIrKa BEIOpaHHOH
npueMornepeaaroneii craHuuu. i yio06cTBa crienuaiiucToB, OMIHs
BU-u3mepenus MmoxeT 0ToOpa)xaTh CIIEKTp KaHalla, 3aBUCHMOCTh
MoIHocTH 0T BpeMeHu, ACPR u pe3ynpTupyoue s3KkpaHsl.

Crnexrp
Ha skpane criekTpa, CieIManucThl MOTYT HaOIIOAaTh U U3y4aTh
MOIITHOCTH KaHaJla BRIOPAHHOTO CUTHAJIA (B TbM) U 3aHSTYIO IMTUPHHY

Oxpan BU-cnekrpa nokasplBaeT CIEKTP
CHUTHaJIa BMECTE C KIIFOUEBBIMHU
rapaMeTpamMu, TAKAMHU KaK MOIITHOCThb
KaHaJla ¥ 3aHUMaeMas 110JI0Ca 4acToT MOJIOCHI 9aCTOT.

3aBHCHUMOCTD MOIIHOCTH OT BPEMECHU

3aBUCHMOCTh MOIIIHOCTH OT BPEMEHH ITOKa3bIBACT BUl BPEMEHHOMN
obmactu OFDMA -curaana MoomisHoro WiMAX B 5 mc wm 10 Mc
(hpeiimax. The different power vs. time KOMITOHEHTHI CUTHAIA
MoOmTEHOrO WiMA X M3MepeHsI i 0TOOpaykeHBI, TAKHE KaK MOIITHOCTh
KaHaJja, MOIIHOCTE 3ar0jI0BKa, MOIIHOCTE akeTa downlink ¥ MOIHOCTE
nakera uplink B 1bm.

3aBUCUMOCTD MOIIIHOCTHU OT BPEMEHU
0T06pa>1<aeT MOIIHOCTH ITakeTa U
MOIIIHOCTH 3arojloBKa CurHajia

ACPR

ACPR — 3T0 OTHOIIIEHUE BEIMYUHBI MOIITHOCTH YTEUKH B COCETHEM
KaHaje K 00IIei nmepelaHHO MOIITHOCTH B OCHOBHOM KaHalle.
CrenuanmcThl MOTYT JIETKO M3YYUTh U3MEPEHUS MOIITHOCTH
OCHOBHOTI'O KaHaJja TakK k€, Kak U YPOBHU MOITHOCTH JIBYX COCETHUX
KaHaJIOB Ha Ka)KJIO! CTOPOHE.

Oxpan ACPR noxa3ssiBaeT ypoBHU
MOIIHOCTH JUISl OCHOBHOTO KaHana U ABYX
COCEeTHUX KaHAJIOB

TN 5115 i e Fasssmmn

rw | Hrorosplii 3xpan WiMAX

o b e L CrenmanicTbl MOTYT OBICTPO MPOCMOTPETH KITFOUEBBIE MTApaMeTPhl H3MEPHEHST
E:_::-:i—ﬁf B Pa3HBIX UTOTOBBIX SKpaHax.ToroBerii sxpan BU WiMAX nokasbiBaeT
e N M MOILIHOCTh KaHa/a, MOILIHOCTb 3aroJIOBKa, MOIHOCTH nakera DownLoad
B T MorHocTh nakera UpLoad, n 3aruMaemyro nionocy gactot. IToroBelif skpan
E:"’ETM . mu..;; - nemonyisitopa WiMAX mokasbiBaeT OTHOCHTENBHYIO OIMOKY KOHCTEIUTSILIN
w— - (RCE) cpenHexB. nnu MIKOBYIO, BEMMUIMHY omHOKH BekTopa (EVM) cpentexs.

C == WJIM [TMKOBYIO, YaCTOTY HeCyILeH, OmmOKy 4acToThl B [l 1 ppm u

Htoroserit sxpan WiMAX nokaspiBaeT
BCE KJIFOYEBBIC M3MEPEHHBIE IIApaMEeTpPEI
curHana MobmisHoro WiMAX, sto Tpu
UTOroBBIX AkpaHa, BU MoOmwiIbHOrO
WIMAX, nemomynstop MOOHIEHOTO
WiMAX u komOunupoBansslii BU &
JIEMOJTYIATOP UTOTOBBIE SKPAHBI

unenTudukarop cekropa. Mirorossrit sxkpan WiMAX siBiisieTcst 00beJUHEHHEM
obounx: BY m3mepenuii 1 ieMoayisaTopa.



Jlerkas neMoayJisiysi CuraajaoB MmoousibHoro WiMAX

JemonyasaTop MoowibHOro WiMAX (Onuus 67)

Ommust 67 moxket nemoayrpoBath OFDMA -curHasbl MoombHOro WiMAX 1 oKa3biBaTh MOAPOOHBIE M3MEPSHUS IS
OLICHKH 3((PEKTUBHOCTH MOIYIIINH ITEPEIATINKA, UCTIONB3YS KOHCTEIUTILIHIO, CIICKTPaTbHYIO HepaBHOMEPHOCTE,
3aBucuMocT EVM ot nogHecymielt u 3aBucuMocT EVM 0T 3HaKa, a Takke 0OHa MO>KET aBTOMaTHYECKHU 1eKoupoBats DL
MAP. [Iy1s1 ObICTPBIX UCTIBITaHUH 10 TpuHIMTTY «I oen/He rofen» crienuanicTbl MOTYT TOYHO ONPEICTHTD, HYKHO JTH
TOJNbKO neMoysupoBaTh FCH (3aronoBok yrpasiisoliero gppeima).

Kouncrennsauus

By KoHCTEISILNK TOKa3bIBAaET KOHCTEIUIALMIO 3HAKH 1€MO Ly IMPOBaHHBIX
JaHHBIX HaJ| OHUM (peiiMoM. [lakeTsl TaHHBIX MOTYT HMETh MO JISIIH
QPSK, 16 QAM nnmu64 QAM. Kaxxaplii Bua MOIyJISILMU TPASyUPOBaH IO
IIBETY IS JIETKOW MIeHTH(UKAIH. DKpaH Takke oToopakaetr RCE
(cpenuexs.) B 1b, RCE (nukos.) B 1b, EVM (cpennexs.) B %, EVM
(muxoB.) B %, omMOKy 4acToThl B [ 11, OMMOKY YacTOTHI B ppim, YacTOTY
Hecymel B ' n npentudukarop cexkropa.

DKpaH KOHCTEIUISIIIUU 0TOOpakaeT
Ppa3iIYHbIEe BUbI MOTYIISLIN
JIEMOTYJIMPOBAHHOTO CUTHAJIA
HCIIOJIb3Ysl LIBETOBYIO MPalyHPOBKY,
QPSK (mypmypHsrit), |6QAM
(3enensrit), 64 QAM (GKeNThIiN)

ANTRRRL 111820 £a18 s

Cl'[eKTpaJ'll)Haﬂ HEPABHOMEPHOCTD

Bun cnektpanbHO HepaBHOMEPHOCTH MOKa3bIBaeT JaHHbIE, COOpPaHHbIE
U3 3aroJIOBKOB, IIPEXKJIe, YeM OIlcHKa KaHana OyneT. OTKIOHCHHE
CTIEKTPATIBHOW HEPABHOMEPHOCTH OT CPETHEH BCEX HECYIHMX MOKAa3aHa B
nb. Macka, kotopas coorBeTcTByeT crierudukarmm 802.16-2005,
0TOOpakeHa Kak 3eJicHbIe INHUU. Macka MEHSET I[BET Ha KPacHBIH,
KOTJ[a U3MEPEHHOE 3HAUCHHUE MEpeceKacT Macky. AGCONIOTHAS Pa3HOCTh
MOITHOCTH MKy COCEJHUMH TOJAHECYITHMH B Ab Takke 0TOOpakeHa.

Tm | T

CrnekTpanbHas HEpaBHOMEPHOCTb
UCTIOJNIB3YET ONPECIICHHYIO
crarnaptom 802.16-2005 macky s
ananmm3a «[Ipomren/He mpomrem»

ANTRSAL 1§41

3aBucumocts EVM ot noanecymei

OkpaH 3aBucumocTt EVM ot nmoaHecytieii oToOpakaeT 3aBUCUMOCTb
3Hayenuit EVM (cpenneks.) or OFDMA-nonnecymux. Konmuaectso
TIOAHECYTIFIX U3MEHHUTCS B 3aBUCHMOCTH IIMPHHBI ITOJIOCHI YaCTOT CUTHAJA.

= ) -
3asucumocts EVM oT mopHecymien
nokaspiBaeT EVM oTnensHOM
MOoJAHECY1LEN




Jlerkas neMoayJisiysi CuraajaoB MmoousibHoro WiMAX

3aBucumocts EVM ot 3Haka

Okpan 3aBucumMoctd EVM ot 3Haka oToOpakaeT 3aBUCUMOCTh 3HAUSHHUI
EVM (cpennexs.) ot 3HakoB OFDMA. OTto0OpaskeHHbIe 3HaYEHHUS
SBJISIIOTCS. KOMITO3ULIMEH BCEX MOJHECYIIHX.

3aBucumocts EVM ot 3Haka
otobpakaeT 3HaueHNUs1 EVM 3HaKoB
OFDMA

DL MAP

[pubop Spectrum Master MOKeT aBTOMaTHUECKH JEKOJUPOBATD
uadopmanuio DL MAP c Hecymeit moOuasHoro WiMAX, 3TuM cambIM
YIPOIIIasi NCTIBITaHAUE JIEMOTYIMPOBAHHBIX CUTHAJIOB MOOIIIBHOTO
WiMAX. Dkpan DL MAP oToOpaxaeT 1eKOIUpOBaHHYIO HH(POPMAIIUIO
30HbI DL MAP 1 Bce cyliecTBEHHbIE TaHHBIE, C KQXKIbIM OTACITBHBIM
MaKeToM B 30He. Ecim mpubop HacTpoeH Ha pydHyIO IEMOIYIISIIHIO,
napametpbl DL MAP u3 3amanHoro ¢aitna XML O6yayT nokas3aHsbl.

Oxpan DL MAP orobpaxaet
nHpopmanutio 30861 DL MAP B
(dopmare gepeBa peuicHUI

Jlenates nzmepenuss MoomibHOro WiMAX 110 BO31yXy

Mooniabnbiiit WIiMAX OTA (o Bo3ayxy) (Onumus 37)

Ormust 37 ©MeeT OCHOBHOM TECT YIPaBIICHHUSI C BO3MOXKHOCTIO M3MEPEHHS MOIITHOCTH KaHajla, 4TO O0BEANHSET
n3MepeHue MorrHocTH kaHana ¢ GPS-urdopMmartueii o momokeHwnn pudopa (tpedyer Omwiro 31), aTa
nH(popMaIHs MOKET OBITh COXpaHEHA KaK Ha BHEITHIOK), TAK U HA BHYTPEHHIOKO TIAMSTh LIS TTOCIIEAYFoIIeH
00paboTKH mporpamMmoit, Takoii kak Mapinfo umi MapPoint, koTopbie MOTyT 0TOOpaXkaTh YPOBHH MOIIHOCTH
MobmneHOro WiMAX Ha reorpaduueckoii 00J1acTH.

Fn l-.! I‘-....! =3 -_l Ers .-

HH8 T Femame - B e

MOHHMTOP MOLIIHOCTH KAaHAJIA

Bu MoOHMTOpa MOIIIHOCTH KaHAJIa 3aXBaThIBACT
MOIIIHOCTH KaHajia MoOmiIsHOro WiMAX
HENPEPHIBHO WK Ha 33JJAHHOE BPeMH,
MOJIb30BaTE/ b MOXKET TAKXKe BhIOpATh HHTEPBAI
BPEMEHH U HACTPOUTH MPHOOP HA aBTOMATUYECKOS
coxpaHeHue HHPOpPMAIIUH, ECITH ONMIUOHATIBHBIN
npuemMHuK GPS mojicTpoeH Ha 3axBat JaHHBIX,
OyzleT TakxKe UMeTh HH(OpPMAIIUIO O
JIOJTOTE/IIMPOTE ¥ BPEMEHH ISl KaXKIIOTO
M3MEPEHHUSL.

E=
JlaHHBIC MOHUTOPA MOIITHOCTH KaHaJla MOTYT OBITH
HAHECEHBI Ha KapTy




Master Software Tools —NoBbILLaET NPOV3BOANTE/TbHOCTb

YT06blI 06€CNeYnTb NOJHbIA LUK U3MEPEHUIA K aHann3a, B KOMMNIEKT KaX4oro
npubopa Spectrum Master BXoauT nporpamMMmHoe obecnedveHne Master Software Tools.
C nomoubto 370ro MO MOXKHO C /IErKOCTbIO YNPaBAAaTb MNOMYYEHHON NHOpMaLMEN,
COXPaHATb pPe3y/bTaTbl, NPOBECTM AOMOMHUTE/bHbIN aHan3, CO34aTh OTHET U pacneyartb
Heobxoaumble thaitnbl. O6HoBNeHUs Ans Anritsu Master Software Tools gocTynHbI Ha
WWW.us.anritsu.com.

C nomouwblo Master Software Tools™ (coBmecTuM C
SR S TR Windows" 2000/XP) Spectrum Master MoxeT:

MepemecTuTb BeCKOHEYHOE UmMC 10 n3mepeHuii Ha MK — ynpolyaet

3afavy HabnoAeHNs 3a NPOM3BOANTENLHOCTLIO C TEHEHNEM BPEMEHM .
CKOOpAVHMPOBaTb MECTOHAXO0X/eHe 6330801 CTaHLMK, UCTIOMNb3YA
Microsoft Mappoint n koopauHatbl GPS.

ABTOMaTMYECKN 0OHOBNATL NPOLIMBKY SpectrumMaster ¢ MOMOLLbtO
nocnefHUX 06HOBNEHWI [OCTYMHbIX Ha Be6 -caiiTe Anritsu.
CkaumBaTb U 3arpy»aTb B MPM60OpP HOBbIE CTaHAAPTbLI Kabeneii n
CUTHa/I0B, HOBbIE PeXuMbI [poLuen/He NpoLuen 1 aHTeHHbIe (hakTopsbl .
Bbl6paTh A3bIK MHTEpelica 13 cnvcka unm 1o6aBnTb 4Ba A3bika

CosmecTuMblii ¢ Windows, Master Software Tools o6nerunt NnoNb30BaTeNA.
npoLecc paboThl C AAHHLIMW 11 CO3AaHINe OTHETOB. MogkntoueHme K MK no USB, Ethernet LAN nnu

HernocpeacTBeHHO Mo Ethernet.
OKCMOPT Pe3y/bTaToB M3MEPeHWii B TEKCTOBOM (hopmaTe W rpauKoB B
thopmarte JPG, 15 CO3L4aHUSA OTHETOB.

MpocmaTpmBaTh 60/1bLLIOE KOMMYECTBO CreKTporpaMm, Ha OfHOM
3KpaHe ¢ nomMoLLbto (hyHKuuK Trace Overlay .

B peanbHOM BpeMeHU, 3arpyyxaTb pesy/bTaTbl U NPOCMAaTPMBaTh UX
Ha K.

[06aBnaTb 1M KoppekTMpoBaTh Mpeaenbl M3MepeHnin n MapKepb! .
MoaaepxKa AIMHHBIX UMeH (haiinoB

Co3sgaHue cnekTporpaMmbl C CMosb30BaHWEM Habopa 13MepeHUit
aHasmsaropa CrekTpa.

Co3faHvie cnainfwoy n3 coxpaHeHHbIX CeKTPOrpamm.

Master Software TooIs BMecTe ¢ Mappoint ¢ NOMOLLb0
nHpopmaumn GPS, oTobpaxaeT reorpaduyeckme
KOOpAWHaTbl 06beKTOB rae NPoOV3BOAUINCH U3MEepPeHUs.

TTIIETI L
#BEZEEERLEBEELE

Wcnonbayiite Master Software Tools ans coxpaHeHus
M3MepeHuit n oTobpakeHns Ha akpaHe MK ans GeicTporo
aHanm3a.
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Cneuymndpomkaums

YacTtoTa

MS2721B

[uanasoH vactot: 9 kHz o 7.1 GHz
PaspeLueHve HacTpoiiku: 1 Hz
OnopHas yacToTa:

Crapenue: £1.0 ppm 3a 10 net
TouHocTb: £0.3 ppm (25°C +£25°C) + f0NrOBpeMeEHHBIN apeiid)

WHTepBan no vactote: 10 Hz go 7.1 GHz nntoc 0 Hz (HyneBoii cnaH)
TouHocTb HTepBana: +0.3 ppm (25°C +25°C) + gonroBpemeHHbli apeiid
Bpems pa3sepTku: MuH. 100 mc, 10 pc B HyneBOM fanasoHe

TOYHOCTb BPEMEHU Pa3BePTKN: £2% B HY/NeBOM AuanasoHe

Tpurrep pa3sepTky: CBo60oAHbINA Myck, OAUHOYHbINA, Bugeo, BHelwHni
PaspeLuieHue nosiockl NPonycKaHus :

(wmpunHa -3 dB) 1 Hz go 3 MHz B nocnegosatenbHocTh 1-3 +10%,
8 MHz nonoca gemogynsauuu. 200 Hz, 9 kHz 1
120 kHz npu BbIGpaHHOM KBa3u-NMKOBOM [eTekTope

Bwzeo nosoca nponyckaHus:

(-3 dB) 1 Hz go 3 MHz B nocnefoBatensHocTn 1-3.
200 Hz, 9 kHz v 120 kHz npw BbIGpaHHOM KBa3 -NMKOBOM AeTeKTope

dazoBblIii WVM SSB (60KoBas nooca):
CMeLUeHMe OT Hecyllel  Makc.
10, 20 n 30 kHz -100 dBc/Hz
100 kHz -102 dBc/Hz

MS2723B

[OuanasoH yacToT: 9 kHz go 13 GHz
PaspeLueHwe HacTpoiiku: 1 Hz
OnopHas vacToTa:

CrapeHue: £1.0 ppm 3a 10 net
TouHocTb: 0.3 ppm (25°C £25°C) + foNroBpeMeHHbIi Apeiid

WuTepBan no vactote: 10 Hz go 7.1 GHz nntoc 0 Hz (HyneBoii cnan)
TouHocTb MHTepBana: £0.3 ppm (25°C +25°C) + gonroBpemMeHHbIi apeiid
Bpems pa3sepTky: MuH. 100 mc, 10 pc B Hynesom guanasoHe
TOYHOCTb BPEMEH Pa3BepTKN: 2% B HY/IEBOM AuanasoHe
Tpurrep pa3sepTky: CBo60AHbINA Myck, OAUHOYHbIN, Bugeo, BHelwHni
PaspeLLeHue noiockl NponycKaHus :

(wmpunHa -3 dB) 1 Hz go 3 MHz B nocnegosatenbHocTh 1-3 +10%,

8 MHz nonoca gemogynsauuu. 200 Hz, 9 kHz 1

120 kHz npu BbIGpaHHOM KBa3u -NKOBOM AETEKTOpe
Bwzeo nosoca nponyckaHus:

(-3 dB) 1 Hz go 3 MHz B nocnefoBatensHocTn 1-3.

200 Hz, 9 kHz v 120 kHz npu BbIGpaHHOM KBa3y -NMKOBOM fieTEKTOpE

dazoBblii VM SSB (60KoBas nonoca):
CwmeLLieHe OT HecyLLei Makc.

10, 20 and 30 kHz -95 dBc/Hz
100 kHz -97 dBc/Hz
1 MHz -105 dBc/Hz
10 MHz -120 dBc/Hz
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MS2724B

[unanasoH vactot: 9 kHz go 20 GHz
PaspeLuenue HacTpoiikn: 1 Hz
OnopHas yacToTa:

Crapenue: £1.0 ppm 3a 10 net
TouHocTb: £0.3 ppm (25°C +25°C) + f0NTOBPEMEHHbI apeii

WHTepBan no yactoTe: 10 Hz to 7.1 GHz nntoc 0 Hz (HyneBoii cnaH)
TouHocTb MHTepBana: +0.3 ppm (25°C £25°C) + A0NroBpeMeHHbIi apeid
Bpems pa3BepTku: MuH. 100 mc, 10 pc B Hyf1eBOM AnanasoHe

TOYHOCTb BPEMEHY pa3BepTKu : 2% B HY/JIEBOM AnanasoHe

Tpurrep passepTku: CBoG0AHbIA Myck, OAMHOUHbINA, Buaeo, BHelwHNiA
PaspeLLieHne noockl NPonycKaHNs :

(wwnpnHa -3 dB) 1 Hz o 3 MHz B nocnefoBatensHoctn 1-3 +10%,
8 MHz nonoca gemogynsuuu. 200 Hz, 9 kHz n
120 kHz npu BbIGPaHHOM KBa3u -NNKOBOM [ETEKTOpE

Bugeo nonoca nponyckaHns:

(-3 dB) 1 Hz go 3 MHz B nocnezoBatensHocTn 1-3.
200 Hz, 9 kHz 1 120 kHz npu BbI6paHHOM KBa3u -NMKOBOM AeTEKTOpe

®daz0RkIl 11IVM SSR (Aoknras nonoca):

CwmeLUeHue OT Hecylweid  Makc. Make.

9 kHz-13 GHz 13 GHz-20 GHz
10, 20 1 30 kHz -95 dBc/Hz -91 dBc/Hz
100 kHz -97 dBc/Hz -93 dBc/Hz
1 MHz -105 dBc/Hz -102 dBc/Hz
10 MHz -120 dBc/Hz -116 dBc/Hz

O6uwue cBeaeHus

PY Bxog KCBH: 2.0:1 makc., 1.5:1 kak npasuno (3atyxanue =10 dB)
Makc. NocTosiHHbIN Bxog: =10 dB 3atyxaHue, +30 dBm

BesonacHbIii BXOAHOM ypoBeHb' (MS2721B):

=10 dB 3aryxaHue, >+43 dBm, 50 Vdc

<10 dB 3aTyxaHue, >+23 dBm, +50 Vdc’

'BxofiHOe 3aliMTHOe pene cpabaTbiBaeT npu curHane >30 dBm ¢
BXOZHbIM 3aTyxaHuem =10 dB v npu curHane npumemepHo ot 10
00 23 dBm ¢ 3aTyxaHnem <10 dB.

’C orpaHuyeHHbIM vD/dt.

Be3onacHbIii BX0AHOI ypoBeHb (MS2723B):

>10 dB 3atyxaHue, >+30 dBm, 50 Vdc
BesonacHblii BXOAHON YpoBeHb (MS2724B):

>10 dB 3atyxanue, >+30 dBm, £50 Vdc
OnopHbIii ypoBeHb: HacTpavsaeMmblli N0 AnanasoHy amnauTy bl
BesonacHsblIii yposeHb ESD*: >10 kV, >10 dB 3aTyxaHue
[nanasoH ckopocTu paseepTKK: 10 pC (HyneBoii AnanasoH) go 600
CeKyH[

* ESD - anekTpocTaThyeckuit paspsg,.



Cneuymndpomkaums

Amnavtyga
MS2721B
[wnana3oH n3mepennii: DANL fo +30 dBm
OTobpaxaemblin ananasoH: 1 go 15 dB/div ¢ warom 1 dB. [lecatb 3HakoB.
[nana3soH aTTeHtoaTopa: 0 fo 65 dB
PaspeLueHue aTTeHtoaTopa: wWar 5 dB
EAVHMLbBI 3MepeHnsa aMnanTy bl
Toropugmnyeckast Wwkana: dBm, dBV, dBmV, dBuVv
JuneiiHas wkana: nV, Vv mv, V, kV, nW, pW, mw, W, kw
ABCONOTHAA TOYHOCTb aMMAUTY/bI :

YPOBHW MOLLHOCTH
>-50 dBm, <35 dB Bx0AHOe 3aTyXaHue

[wnanasoH n3mepeHuii: DANL o +30 dBm
OTobpaxaemblii ananasoH: 1 ao 15 dB/div ¢ warom 1 dB. [lecsitb 3HakoB.
[nanasoH atTeHtoatopa: 0 go 65 dB
PaspelueHve aTTeHoaTopa: war 5 dB
EANMHMLbI U3MepeHns aMnanTy bl
Toropugmnyeckas Wwkana: dBm, dBV, dBmy, dBuV
Nuneiinas wkana: nV, pVv, mv, V, kV, nW, pW, mw, W, kw
AGCONOTHAA TOYHOCTb aMMINTYAbI
(20°C po 30°C, nporpes 30 MUHYT):
+1.3dB
MonHbIii AnanasoH Temnepatyp: —10 go +55°C

9 kHz po <10 MHz +1.5dB
>10 MHz po 4 GHz +1.25dB
>4 GHz po 7.1 GHz +1.75dB

40 po 55 dB BXo/HOE 3aTyxaHue

9 kHz po <10 MHz +1.5dB
>10 MHz po 4 GHz +1.25dB
>4 GHz po 7.1 GHz +1.75dB
>65GHz jo 7.1 GHz  +2dB

HenuHeliHoe UCKaXKeHe BTOPOro Mopsigka
(0 dB Bx0AHOE 3aTyxaHue, —30 dBm BX0fHOII YPOBEHb):

0.05 go 0.75 GHz -50 dBc
>1.4 no 2 GHz -70 dBc
>2 GHz -80 dBc

+1.2dB
InockocTb YacToThl: >4 GHz
+1.4dB
Ycnosus: 502 UCTOUHNK, BXOZ, - OAHa CiHycomaa <OMopHOro YpoBHA 1
>DANL, nporpes 60, aBTOMaTU4ECKNI KOHTPO/b 3aTyXaHus
HenvHeliHoe MCKaXeHe BTOPOTO NOpAAKa:
(0 dB Bx0aHOe 3aTyxaHue, ~30 dBm BXOHOI YPOBEHb)

50 a0 500 MHz -50 dBc
500 0 800 MHz -45 dBc
800 0 3000 MHz -60 dBc
>3 GHz -80 dBc

Touka nepeceyeHns TpeTbero nopsgka (TOI): (=20 dBm ToH 100 kHz Bpo3Hb,

Touka nepeceyeHns TpeTbero nopsigka (TOI): (20 dBm ToH 100 kHz Bpo3Hb,
—20 dBm onopHbIii ypoBeHb, 0 dB BXoAHOe 3aTyxaHue, MpegycunnTens Boik)

-20 dBm onopHbIii ypoBeHb, 0 dB BXoaHOe 3aTyxaHue, NpesycunnTens Boik)
YacroTa MuH

YacToTa MuH

600 MHz +7 dBm
35GHz +9 dBm
YacToTa Kak npasuno
50 MHz go 300 MHz >8 dBm

>300 MHz o 2.2 GHz ~ >10 dBm

>2.2 GHz o 2.8 GHz >15 dBm

>2.8 GHz no 4.0 GHz >10 dBm
>4.0GHz o 7.1 MHz ~ >13 dBm

[OuHamuyecknii ananasoH 2/3 (TOI-DANL) ¢ paspeLueHnem RBW 1 Hz:

600 MHz
3.5GHz

95 dB MuH
96 dB MuH

CpegHuii oTobpaxkaemblil yposeHb Lyma DANL ¢ RBW 10 Hz:

2.4 GHz +12 dBm

Yacrora Kak npaswno

50 MHz fo 500 MHz ~ >6 dBm

500 MHz go 2 GHz >8 dBm

2 10 6 GHz >10 dBm

6 no 13 GHz >12 dBm

[nHamnueckuin gnanasoH 2/3 (TOI-DANL) ¢ paspetuenvem 1 Hz RBW:
2.4 GHz 101 dB min

CpegHuii oTobpaxaemblil ypoBeHb wyma (DANL) ¢ RBW 1 Hz:

YacToTa Mpegycun.Bkn.(dBm) Mpegycun Boikn. (dBm)
Kak npasuno  Makc. Kak npasuno Makc.
10 MHz o 1 GHz -163 -161 -140 -137
>1 GHz po 2.2 GHz -150 -159 -136 -133
>2.2 GHz fjo 2.8 GHz -146 -143 -130 -126
>2.8 GHz fj0 4.0 GHz -160 -159 -139 -136
>4.0 GHz o 7.1 GHz -158 -154 -131 =127

(0 dB BxogHOe 3aTyxaHue, 06HapyxeHne RMS, OnopHbIil yposeHb=—20 dBm ¢
BblIK/1. npegycunutenem 1 =50 dBm ¢ Bk, npesycunurenem)
MpumeyaHune: [UCKPETHbIE, NapasUTHbIE CUTHATBI HE YYTEHbI NPU U3MEPEHIN
DANL, OHM yuTeHbI B CrieLudmkaLymy 0CTaTouHbIX NPA3UTHBIX COCTABNSOLLMX .
SkBMBaNeHTHbIN Koadd. LLiyma, 23°C:
(Mpepycunutens Bkn, 0 dB 3aTyxaHue)

YactoTa Kak npasuno

10 MHz fj0 1.0 GHz 11dB

>1 GHz fo 2.2 GHz 14 dB

>2.2 GHz o 2.8 GHz 18 dB

>2.8 GHz fjo 4.0 GHz 14 dB

>4.0 GHz o 7.1 GHz 16 dB
MapasunTHble cocTaBNAOLLME HA BXOJE:
(-30 dBm Bxog, 0 dB PY 3aTyxaHue, nanasoH <1.7 GHz)

-70 dBc kak npaBuno  —60 dBc makc.

OcTaTo4Hble NapasnTHble COCTaB/IALLIME:

(Mpegycunutens Bkn, PY Bxog 3a6nokuposaH, 0 dB BXofHOE 3aTyxaHue)
-100 dBm maxc.

(Mpepycunutens Bbikn, PY Bxog 3a6nokuposaH, 0 dB BxoAHOe 3aTyxaHue)
-90 dBm maxc*, 100 kHz go <3200 MHz
-84 dBm makc*, 3200 MHz fo 7100 MHz
*cknoyeHns:

Yacrota Makc. YpoBeHb MapasnTHbIX CUrHanos

YactoTa Mpeaycun.Bkn SKBMBaNEHTHbIV Koadd. LLyma, 23°C
10 MHz o 1 GHz -159 dBm 15dB
1 GHz po 3 GHz -156 dBm 18 dB
3104 GHz -154 dBm 20 dB
YacTota Mpegycun Boikn. SKBMBaNEHTHbIV Koadd. LLlyma, 23°C
10 MHz o 4 GHz -139 dBm 35 dB
4 GHz po 10 GHz -136 dBm 38 dB
10 GHz po 13 GHz -130 dBm 44 dB

(0 dB BxoaHoe 3aTyxaHue, 06HapyxeHne RMS, OnopHblii ypoBeHb = =20 dBm ¢
BbIK/1. Mpegycunutenem 1 50 dBm ¢ Bkn. npeaycuautenem)

MprmeyaHue: AuckpeTHble, NapasuTHbIE CUTHasbI HEe YYTeHbI NPU N3MepeHun
DANL, OHM yuTeHbl B CreLndmKaLmin 0CTaTo4HbIX MPasUTHbIX COCTABASHOLLMX .

lMapa3nTHble COCTaBNAOLLME Ha BXOfE:
(-30 dBm BxopgHo#i ypoBeHb, 0 dB BxofHOe 3aTyxaHue, AunanasoH <1.7 GHz)

—70 dBc kak npaBuno  —60 dBc maxc.

Kpome BXoAHoM YacToThl 3275 MHz, -50 dBc makc.

OcTaTouHble NapasuTHbIe COCTaB/IAOLLE:

(Mpepycunutens Bbikn, PY BXxog 3a6nokuposaH, 0 dB BXoAHOe 3aTyxaHue)
-90 dBm maxc.

(Mpepycunutens Bbikn, PY Bxog 3a6nokuposaH, 0 dB BXoAHOe 3aTyxaHue)
-100 dBm maxc.

250, 300 1 350 MHz

-85 dBm maxc.

~4010 MHz -80 dBm maxc. (-90 dBm)
~5084 MHz —70 dBm maxc. (-83 dBm)
~5894 MHz —75 dBm maxc. (-87 dBm)
~7028 MHz -80 dBm maxc. (-92 dBm)
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Cneuymndpomkaums

MS2724B
[wnana3zoH n3mepennii: DANL fo +30 dBm
OTobpaxaemblil suanasoH: 1 ao 15 dB/div ¢ warom 1 dB. [lecsiTb 3HaKoB.
EAVHMLBI M3MepeHns aMnanTy bl
Joroputhmnyeckas wkana: dBm, dBV, dBmv, dBpV
JNuneiiHas wikana: nV, pv, mv, V, kV, nW, pw, mw, W, kw
[uana3soH aTTeHtoatopa: 0 fo 65 dB
PaspeLLeHue aTTeHtoaTopa: ¢ warom 5 dB
AGCONMOTHAA TOYHOCTb aMMINTYAbI
(20°C po 30°C, nporpeB 30 MUH):
+1.3dB
MonHbIii guanasoH Temnepatyp: —10 go +55°C
+1.2dB
110cKoCTb YacToThbl: >4 GHz
+150dB
Ycnosus: 500 UCTOYHMK, BXOA - 0fHa CuHyconaa <OnopHoro yposHa n =2DANL,
nporpes 60, aBTOMATU4YECKNI KOHTPO/b 3aTyXaHus
HenuHeliHoe MCKaXeHVe BTOPOro NopsjKa
(0 dB BxoaHoe 3aTyxaHue, ~30 dBm BXOAHOI YPOBEHb):

50 0 500 50 dBc
500 0 800 MHz 45 dBc
800 40 3000 MHz 60 dBc
>3 GHz -80 dBc

Touka nepeceyerns TpeTbero nopsaka (TOI): (=20 dBm ToH 100 kHz Bpo3Hb,
—20 dBm onopHbIii ypoBeHb, 0 dB BXxogHOe 3aTyXaHue, NpeaycuanTenb BbIKI.)
YacrtoTa MwuH

2.4 GHz +12 dBm

YacToTa Kak npasuno

50 MHz go 500 MHz >6 dBm

500 MHz o 2 GHz >8 dBm

2 po 6 GHz >10 dBm

6 no0 20 GHz >12 dBm

[OnHamuyeckuii gnanasox 2/3 (TOI-DANL) ¢ RBW 1 Hz:

2.4 GHz 101 dB MuH.

CpegHuii oTobpaxaemblii (DANL) ¢ RBW 1 Hz:

WCDMA/HSDPA Cneuudukauns

WCDMA/HSDPA PY V3mepeHnsa (Onuwusa 44)

PY MowHocTb KaHana ([uanasoH Temnepatyp 15°C go 35°C):
+0.7 dB kak npasuno (+1.25 dB makc.)

TOYHOCTb 3aHMMaeMoii Nonockl nponyckaHus: +100 kHz

Koathth. YTeuku ocTaTouHOI MOLLHOCTY cocefHero kaHana (ACLR)L:

824-894 MHz, 1710-2170 MHz 2300-2700 MHz

-54 dB kak npasuno, npu cmeleHun 5 MHz - -54 dB kak npasuno, npu cmelyerun 5 MHz
-59 dB kak npasuno, npu cMeleHun 10 MHz -57 dB kak npasuno, npu cMeledun 10 MHz
ToyHocTb ACLR (OgunH KaHan):

824-894 MHz, 1710-2170 MHz 2300-2700 MHz

+0.8 dB gns ACLR +1.0 dB gns ACLR

>-45 dB npu cmewweHnn 5 MHz >-45 dB npu cmewweHnn 5 MHz
+0.8 dB ans ACLR +1.0 dB ans ACLR

>-50 dB npu cmeleHnm 10 MHz >-50 dB npu cmeleHnm 10 MHz

MorpeLwHocTb YacToThl: 10 Hz +MorpelHoCTb BpeMeHHOI pasBepTu, CTeneHb
yBepeHHocTn 99%

WCDMA femoaynauns n WCDMA/HSDPA flemoaynstop
(Onuwun 45 n 65)

EVM TouHoCTbL:

824-894 MHz, 1710-2170 MHz 2300-2700 MHz
(3GPP TecToBas Moaenb 4) +2.5%; +2.5%; 6% <EVM <20%
6% <EVM <25%
+2.5% ana 6 <EVM <20% (3GPP
TecToBast Mogesb 5)
OcTaTouHbIii EVM: 2.5% kak npasuno
MoLLHOCTb KOZ0BOI 06n1acTu :

+0.5 dB ans K0A0BOI MOWHOCTY kaHana >-25 dB
16, 32, 64 DCPH (tectoBas mogenb 1)
16, 32 DCPH (TecToBas Mogenb 2, 3)

TouHocTb CPICH (dBm): £0.8 dB kak npaBuio
CKpem6nmpoBaHye Kofa: 3 CekyHapl

WCDMA/HSDPA OTA (Onuus 35)

YacToTa MpeaycunuTens BKN. SKBUBaNeHTHbIA Koadid. LLyma, 23°C  paspewere: 0.1 dB

10 MHz o 1 GHz -159 dBm 15dB

1 GHz po 3 GHz -156 dBm 18 dB

3 104 GHz -154 dBm 20dB

10 MHz fj0 4 GHz -139 dBm 35dB

4 GHz Jile} 10 GHz —136 dBm 38 dB 13aBucnt ot OMOPHOTro YpPOBHA, BXOAHOTO YpOBHA
10 GHz 0 13 GHz ~130 dBm 44 dB CurHasa n coctosaHuA KaHana.

13 GHz po 20 GHz -136 dBm 38dB

(0 dB BxoaHoe 3aTyxaHue, 06HapyxeHne RMS, OnopHblii yposeHb = -20 dBm
C BbIK/. Npeaycunutenem u 50 dBm ans npefycunutens BKi.)

MpumeyaHme: IMCKPETHbIE, NapasnTHbIe CUrHabI He yuTeHbl npu n3mepeHnr DANL ,

OH YYTEHbI B CIeLMAMKaLIM OCTATOUHBIX NPa3UTHbIX COCTABAAIOLM X.
MapasnTHble cOCTaBNAIOLLME Ha BXOZE:
(-30 dBm Bxog, 0 dB BX0gHOe 3aTyxaHue, inanasoH <1.7 GHz)

-70 dBc kak npasuno —60 dBc maxc.
3a MCK/toYeHneM BXOAHOM YacToTbl 3275 MHz, -50 dBc makc.

OcTaTo4Hble NapasnTHble COCTAB/AOLLME:
(MpeaycunuTens BbIKA, PY BX0g 3a6nokmposaH, 0 dB BXofHOe 3aTyxaHue)

-90 dBm maxc.
-85 dBm makc., >13 GHz

(Mpeaycunutens BKA, PY BX0Z 3a6n0KkMpoBaH, 0 dB BXxofHOE 3aTyxaHue)
-100 dBm makc.
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Cneuudmkaumsa Onumn

Oemopynauusa 1Q (Onuusa 9)
[ina paboTbl ¢ Nt060ii U3 onLMii AeMoaYNALMN, HE06X0AMMbI JONOMHUTENbHbIE
annapartHble CpeAcTBa.

BbICOKOTOUHbINV n3meputenb mowHocTn PSN50 (Onuusa 19)
Hatunk PSN50:

[Ownana3soH nsmepenuii: =30 dBm o +20 dBm

[vnana3oH yacToT: 50 MHz o 6 GHz

BxopgHoii pasbem: N-Tun, nana, 50Q2

Makc. 6e3onacHblii ypoBeHb BXOAHOTO curHana: +33 dBm, +25 VDC
O6paTtHble notepy Ha Bxoge: 50 MHz go 2 GHz: >26 dB

2 GHz o 6 GHz: =20 dB

ToyHocTb PSN50:

[MonHas NorpeLHocTb n3mepeHuii MolHocTr (0°C go 50°C): +£0.16 dB*
LLym: 20 nW makc.

YcTaHoBKa Hyns: 20 nW

[Opeiic Hynsa: 10 nW makc.**

JInHeiiHocTb fgaTumka: £0.13 dB makc.

TouHocTb n3mepeHmii: 0.00 dB

MorpeLuHocTb KannbpoBKy AaTumka : +0.06 dB

KomneHcaums TemnepaTypHbIX Bo3aeiicTBuiA : +0.06 dB makc.

lMorpeLuHOCTb HempepbIBHON LdpoBoit Mogynaunn: +0.06 dB (+17 go +20 dBm)

Cucrema PSN50:

PaspeLueHve nsmepenuii: 0.01 dB

[nana3soH HacTpoiiku: £60 dB

Tpe6oBaHus NUTaHNA:

HanpsxeHne nutaHus: 8 go 18 Vdc (nutaHue no wiHe USB)
Tok: <100 mA

Cnepawmii reHepatop (Onuwmsa 20)

[Auana3oH yactot: 100 kHz go 7.1 GHz

PaspeLueHve no vactoTe: 1 Hz

ToyHocTb YacToThbl (25°C £25 °C): Toxe YTO y aHanm3aTopa crektpa
BbixogHas MowiHocTb: 0 dBm go —40 dBm

Pa3mep wara: 0.1 dB HomuHan

TouHoCTb ypoBHSA (15°C po 35°C): +1.5 dB makc., 450 kHz o 7.1 GHz,
uckntoyan aghgpekt KCB

HyneBoii gnanasoH: CW Bbixog
BbixogHoi pasbem: N-Tun, mama, 500

YpoBHU noBpexaeHuns: +23 dBm
+50V DC (orpaHuyeHHo dv/dt)
2 kV ESD

AHanunsatop nHTepdepeHumn (Onunsa 25)

MoLLHocTb curHana: BusyanbHoe 1 3BykoBOe 0TOGpaxeHne MOLLHOCTM CUrHana
RSSI: Coop uHdhopmaLym 1o 72 yacos

CniekTporpamma: Coop nHopmatm Ao 72 4acos

CkaHHep kaHanoB (Onuus 27)
Kon-Bo kaHasnos: 1 o 20

GPS (Onuusa 31)

MpuemHuK GPS:

Wudopmaums o koopauHatax (LUupota, flonrota, BeicoTa Hag ypoBHeEM Mops)
oT06paxaeTcs Ha akpaHe 11 npucBanBaeTca panam Npu COXPaHeHNN.

GPS BblIcoKast TOYHOCTb YacTOTbI NPV MOAK/OYEHHOI aHTeHHe GPS:
+25 ppb ¢ GPS Bis1., cnycTs 3 MUHYTbI NOC/1E YCTaHOBKY CBA3N CO CMYTHUKOM B
BbIGPAHHOM paboyem pexume.

BbICOKast TOUHOCTb YaCTOTbI C HEMOAK/THOUEHHO aHTeHHON GPS:
Bbiwe yem +50 ppb Ha Tpu fHs 3, ¢ BbICOKOTOUHLIM 3axBaToM GPS npu
Temnepatype okpyxatoLLeii cpeapl ot 0°C o 50°C

Pa3sbem: BNC 06paTHoii nofspHocT

WCDMA/HSDPA OTA (Onysi 40)

3aHnmaemas nonoca: Monoca, 99% MOLYHOCTH, B KOTOPOIA
nepefaeTcs no OfHOMY kaHany.

Bbl6poc MowHocTy: £1 dB 06bluHO Anst =50 dBm fo +20 dBm (+1.5 dB makc.)
Ouwmbka no yacToTe: 10 Hz + olwmbKa BpemeHHoIi pa3sepTki, 99% cTeneHb
YBEPEHHOCTU

GSM/GPRS/EDGE Oemopynsatop (Onuus 41)

GSMK Kauectso mogynauum
(RMS @da3za) TouHOCTb 13MepeHmiA: +1°

OcTaroyHas norpewHocTb (GSMK): 1°

8PSK KauectBo mogynsauum
(EVM) TouHOCTb 13MepeHuid: +1.5°

OcTaroyHas norpewHocTb (8PSK): 2.5%

WCDMA/HSDPA PY W3mepeHnsa (Onuus 44)
[lnanasoHbl 4acToT:
824 no 894 MHz, 1710 go 2170 MHz, 2300 go 2700 MHz
MolwHocTb PY kaHana (JvanasoH Temnepatyp 15°C go 35°C):
+0.7 dB kak npasuno +1.25 dB maxc.
TOYHOCTb 3aHUMeMOIA nonockl nponyckaHma : £100 kHz

Koathth. YTeukn ocTaTouHOI MOLLHOCTY coceHero kaHana (ACLR)***
(824 po 894 MHz, 1710 go 2170):

-54 dB kak npasuno, npu cvmelerun 5 MHz
-59 dB kak npasuno, npu cmewernn 10 MHz

KoathtpnumeHT yTeukm (ACLR)***
(2300 mo 2700 MHz):

-54 dB kak npaBuno, npu cMeLeHun 5 MHz
-57 dB kak npasuo, npu cMmelerun 10 MHz

TouHocTb ACLR (AKTUBEH OAMH KaHan)
(824 po 894 MHz, 1710 go 2170 MHz):

+0.8 dB ans ACLR >-45 dB npu cmellennm 5 MHz
+0.8 dB gns ACLR =-50 dB npu cmellennn 10 MHz

TouHocTb ACLR (AKTVBEH 0AWH KaHan)
(2300 o 2700 MHz):

+1.0 dB ans ACLR >-45 dB npu cmellennm 5 MHz
+1.0 dB gns ACLR =>-50 dB npu cmelerun 10 MHz

OLwunbKa no yacTore:
+10 Hz + owwm6ka BpemeHHo pa3sepTkn, 99% cTeneHb YBEPEHHOCTY
WCDMA Oemoaynsauna 1 WCDMA/HSDPA femonynsatop
(Onuun 45 n 65)
EVM TouHocTb*** (824 to 894 MHz, 1710 to 2170 MHz):
(3GPP TecroBas mogens 4) +2.5%; 6 <EVM <25%
EVM TouHocTu*** (2300 MHz o 2700 MHz):
(3GPP TectoBas mogenb 5) +2.5%; 6 <EVM <20%
OcTaTouHbIii EVM: 2.5% Kkak npasuno
MOLLHOCTb KOA0BOIA 06n1acTH:

+0.5 dB ans ko40BOI MOLWHOCTK KaHana >-25 dB
16, 32, 64 DCPH (tectoBas mogenb 1)
16, 32 DCPH (tecToBas mogens 2, 3)

CPICH (dBm) TouHocTb: £0.8 dB kak npasuio
CKpem6nmpoBaHye Kofa: 3 cekyHapl

* icknoyasn norpeLwHocTb paccoriacoBaHus .

Wckntoyaa wym, ycTaHoOBKY Hyns, gpelic Hyns ansa ypoBHeli <—20 dBm.
Mckntoyas norpewwHocTb LudpoBoit Mogynaummn mexay +17 n +20 dBm.
** Mocne nporpesa 30 MUH.
*** 3aBMCUT OT OMOPHOrO YPOBHSA, BXOAHOIO YPOBHSA CUTHas1a 1 COCTOAHUSA
KaHana.
**% MeHseTCA B 3aBUCMMOCTM OT KosimyecTBa Tpadimka
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Obwaa Cneundomkauus

OKpaH

LiBeTHOI4, npo3pautblit XK, MonHas nogaepxka SVGA, 8

Kon-Bo Touek oTobpaxeHns

551, 06bI4HOE 0TOBPaXE HUEe N 661 ToUKa, NOMHbIN 3kpaH

A3bIKN

BCTpoeHHble AHTamiicknii, cnaHckuii, ®paHLy3cknit, Hemewukuid, ANOHCKMiA,
Kuraiickuit, VitanbsiHcknit u Kopeiickuii. C nomoubio MO Master Software
Tools nonb3oBatenb MOXeT 3arpy3nTb ABa A3blka Ha BblGOp.

PeXnMbl YCTaHOBKW MapKepoB

6 Mapkepos, 9 Pexumos: CtaHgapT, [lononHutensHble, Mapkep Ha nuk,
Mapkep Ha LeHTp, Mapkep Ha OnopHbI ypoBeHb, Cneaywwnii nuk cnesa,
Cnepytowuii nuk cnpasa, Bce mapkepel Boikn., LWym mapkep, Mapkep
cyeTyuk yacToThl (paspelwerne 1 Hz) Cnepduwme nnm ukcnpoBanHble
Mapkepbl, Mapkep 1 0nopHbIi 45 BCEX AONOMHUTENbHBIX .

PasBepTka

MonHbIif AuanasoH, Hynesoii AnanasoH, BepxHuii/HWxHUiA gnanasoH
O6Hapy»xeHune

Mk, Heratus, Obpasel, RMS, Ksasn-nuk

Mamatb

Kon-Bo coxpaHsAemblx TPaccupoBOK U HACTPOEK OrPaHNYEHHO TO/bKO
06bEMOM NOAKNIOYEHHOTO MoAyns namaTn Flash. Hanpumep, mogynb ¢
o6bemom namsaTn 256 MB, coxpaHsieT 6onee 13000 TpaccupoBoK 1 bonee
10000 HacTpoek nosb3oBaTens.

TpaccmpoBKu

Tpu TvNa Tpacc ¢ BO3MOXHOCTbLIO HAMOXeHNs. Tpacca A — 370 U3MepsHHast 1
nonyyeHHas B fiaHHbIi MOMeHT Hdopmauyst; Tpacchl B 1 C MoryT 6biTb 116o
3arpyeHHbIMY 13 MamMsATh, COXpaHeHHble paHee Tpacchl, 1160 Tpacch
CKOPPEKTMPOBaHHbIE Nonb3oBaTenieM . Kpome Toro, Tpacca C MoXeT oTo6paxath
3HayeHns max hold nan min hold.

WHTepdeicsI

Bxog AHanusatopa cnetkpa PY pasbem N-Tun mama

OnuyioHanbHbIA Creiswmii resepatop (ans MS2721B) PY pazbem N-Tun mama
[inst onupoHanbHoli GPS AHTeHHbI, pasbeM BNC o6paTtHoi nonsipHoCTH
[ins BHELLHEro OnpHoro reHepartopa v Tpurrepa pasbemsl BNC mama
WHTepdpeiic USB 2.0 (5-nu Mini-B) gns nogkntouerns k MK

WHTepdeiic USB 2.0 NS noAKkl04EHNS BbICOKOTOYHOTO faTunka
MoLHocT PSN50 v nepeHocHbIx Moanyeii namatu Flash

Pasbem RJ45 ans nokntouenus Ethernet 10/100 Base T

Pasbem 2.5 mm /15 NOAKNIOYEHUS HAYLIHUKOB

Bec v rabaputsbl

labaputbl: 313 x 211 X 77 MM

Bec: 3.1k

OkpyxatoLLas cpefa

MIL-PRF-28800F Class 2

Pabounii suanasoH Temnepatyp: —10°C go 55°C, BnaxHocTb 85% 1nn MeHee
Xpanenve: -51°C fo 71°C

BbicoTa Haf yposHem Mops: 4600 MeTpoB, paboyas 1 XpaHeHus
BesonacHocTb

CootBeTtcTByeT cTaHaapTy EN 61010-1 ans nepeHocHoro obopygosaHus Knacca 1
ONeKTpOMarH1UTHast COBMeCTUMOCTb
CooTBeTCTBYET TpeboBaHusm EBpocoto3a.

Pa3zbembl MS2721B

Pa3zbembl MS2724B
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Onuun — CpaBHuTenbHaa Tabnuua

M3mepeHnst GSM/GPRS/EDGE PY Vamepenus GSM/GPRS/EDGE Onuums 40 Jemogynatop GSM/GPRS/EDGE Onuus 41
CriekTp kaHana na

CneKTp HeCKO/bKINX KaHasI0B na

MoLLHOCTb kaHana na

Bbi6poc MOLLHOCTH na

Owwubka no yactote na

3aHumaemas nonoca 4actot na

TpeHnpoBO4HaA KoZ0Bas NoC/ef0BaTe/bHOCTL na na
OTHolueHne MoluHocTb/Bpems na

OtobpaxeHve |Q Bektopa na

Ownbka asbl (RMS — cpefjHe kBaapaTyHoe 3Hau.) na

Tk ownbKy thasbl na

EVM — Bennunta Bektopa Owmbkn (RMS) na

EVM — Bennuunna Bektopa Owmokn (Muk) na

CMeLLeHe Havana na
OTHOLLIEHWE MOLLHOCTY HecyLueli K ypoBHto nomexu Cll na

Tun Mogynauuu na na

Benmunna norpeLuHocTn na

Pexum n3veperuii Pass/Fail (Mpowen/He npowen) na na
WCDMA/HSDPA WCDMA/HSDPA PY WCDMA [emogynstop WCDMA/HSDPA WCDMA/HSDPA
M3mepeHus M3mepeHna Onuus 44 Oonuua 45 [lemogynatop Onumsa 65 Mo Bosgyxy Onuma 35
CnekTp nosock! na

CnekTp kaHana na

YacroTa HecyLeit na fa fa na
OLwunbka no vactote na na aa

MoLuHocTb kaHana na na na na
3aH1maemas nosioca yacTot na

Muk k CpefHei MOLLHOCTY na

Mopor Lwyma na na
ACLR na

Macka umnynbca na

P-CPICH AGcontotHast MOLLHOCTb na na

EVM na na

Cumson EVM na na

MpoxoAdlLas Hecyllas na aa

Muk Ownbkn CD na na

CPICH na na na
P-CCPCH MoLwHocTb na na

S-CCPCH MotuHocTb na na

PICH na na

P-SCH MolwHocTb na na

S-SCH MotwyHocTb na na

WCDMA, HSDPA Kogpl ¢

LIBETOBOI MOAynsLment Aa

MoluHocTb kofa OT Bpemenu na

OTobpaxeHe rpynnbl KOA0B

OVSF ha

Pexum Pass/Fail na na na

LecTb ckpembAMpytoLmX KOAOB na
Ecllo na
Ec na
CpasHuTe/IbHas MOLLHOCTb KOJa na




NHdopmauma anga 3akasa

Mogenu
MS2721B MopTaTWBHbIA aHanU3aTop crneKkTpa
ot 9klfypo 7,1y
Onuuu
MS2721B-009 IQ lemogynsums, annapaTtHble CpeacTsa
MS2721B-019 BbICOKOTOUHBI M3MepUTENb MOLLHOCTU
(aaTumk PSN50 B KOMNNeKT He BXOANT)
MS2721B-020 Cnepsiwwmi reHepaTtop
MS2721B-025 AHanus nHtepdepeHLmm
MS2721B-027 CkaHep kaHanoB
MS2721B-031 MpuémHuk GPS (aHTeHHa GPS B komnnekTe)
MS2721B-033 cdmaOne n CDMA2000 1xRTT OTA
(Heobxoaumbl onu. 009 1 onu,. 031)
MS2721B-034 Wamepenus EVDO Over The Air (OTA)
(Heobxogumbl on. 009 1 ony. 031)
MS2721B-035 W-CDMA/HSDPA OTA
(Heobxogumbl on. 009 1 ony. 031)
MS2721B-037 NamepeHns Mobile WiMAX Over The Air (OTA)
(Heobxoguma onu,. 009)
MS2721B-040 BY-un3mepeHns GSM/GPRS/EDGE
(Heobxoguma onu,. 009)
MS2721B-041 Jemopynsauns GSM/GPRS/EDGE
(Heobxoguma onu,. 009)
MS2721B-042 BY-usmepenus CDMA (Heobxoguma onu. 009)
MS2721B-043 [Jemopynsitop cdmaOne n CDMA2000 1xRTT
(Heobxoamma ony. 009)
MS2721B-044 BY-uamepernst W-CDMA/HSDPA
(Heobxopmma ony. 009)
MS2721B-045 JOemonynsuyns W-CDMA (Heo6xopuma ony. 009)
MS2721B-046 BY-uamepenus Fixed WiIMAX
(Heobxoamma ony. 009)
MS2721B-047 Hemopynsums Fixed WiIMAX
(Heobxoamma onu. 009)
MS2721B-062 BY-namepenus EVDO (Heobxoguma ony,. 009)
MS2721B-063 Hemopynstop EVDO (Heobxoamma ony,. 009)
MS2721B-064 Wamepenns DVB-T/H (Heobxoamma ony,. 009)
MS2721B-065 Hemopynsyns W-CDMA/HSDPA
(Heobxopmma onu. 009)
MS2721B-066 BY-namepeHns Mobile WiMAX
(Heobxoguma onw,. 009)
MS2721B-067 JOemonynstop Mobile WiMAX
(Heobxoguma onw,. 009)

MS2723B MopTaTBHbIA aHanW3aTop cnekTpa

oT 9Ky go 13,0 My

Onuuu

MS2721B-009 1Q Jemogynsuus, annapatHble CpeacTsa

MS2721B-019 BbICOKOTOYHbI M3MEPUTENb MOLLHOCTH
(natumk PSN50 B koMnnekT He BXoauT)

MS2721B-025 Ananus nHTepdepeHLmm

MS2721B-027 CkaHep kaHaros

MS2721B-031 MpnémHuk GPS (aHTeHHa GPS B komnnekTe)

MS2721B-033 cdmaOne n CDMA2000 1xRTT OTA
(Heobxogmmbl ony. 009 1 ony,. 031)

MS2721B-034 Wamepenus EVDO Over The Air (OTA)
(Heobxogmmbl ony. 009 1 ony,. 031)

MS2721B-035 W-CDMA/HSDPA OTA
(Heobxoaumbl onu. 009 1 onu. 031)

MS2721B-037 WamepeHus Mobile WiMAX Over The Air (OTA)
(Heobxopuma ony. 009)

MS2721B-040 BY-nameperns GSM/GPRS/EDGE
(Heobxopuma ony. 009)

MS2721B-041 Jemopynsuns GSM/GPRS/EDGE
(Heobxopuma ony. 009)

MS2721B-042 BY-n3mepernss CDMA (Heobxoamma ony,. 009)
MS2721B-043 [Jemopynstop cdmaOne 1 CDMA2000 1xRTT
(Heobxopuma ony. 009)
MS2721B-044 BY-nameperns W-CDMA/HSDPA
(Heobxopuma ony. 009)
MS2721B-045 Jemopynsuns W-CDMA (Heobxoguma onw,. 009)
MS2721B-046 BY-namepenus Fixed WiIMAX
(Heobxopuma ony. 009)
MS2721B-047 Jemogynsauws Fixed WiMAX
(Heobxopuma ony. 009)
MS2721B-062 BY-namepenunsa EVDO (Heobxoguma onw. 009)
MS2721B-063 [Jemopynsatop EVDO (Heobxozuma onu,. 009)
MS2721B-065 JOemopynsuns W-CDMA/HSDPA
(Heobxogmma onu,. 009)
MS2721B-066 BY-uamepenuns Mobile WiIMAX
(Heobxoguma onu,. 009)
MS2721B-067 [emopynsTop Mobile WiMAX
(Heobxoguma onu,. 009)
MS2721B-089 Boixog IF
MS2724B MopTaTuBHbLIA aHanu3aTop cnekTpa
ot 9y A020,0 My,
Onuuu
MS2721B-009 1Q femogynsums, annapaTHble CpescTBa
MS2721B-019 BbICOKOTOYHBIN M3MEpUTENb MOLLHOCTH
(matumk PSN50 B kOMNNeKT He BXOaWT)
MS2721B-025 Ananua nHTepdepeHLmmn
MS2721B-027 CkaHep kaHanoB
MS2721B-031 Mpuémnuk GPS (aHTeHHa GPS B komnnekTe)
MS2721B-033 cdmaOne n CDMA2000 1xRTT OTA
(Heobxoaumbl onu. 009 1 onu. 031)
MS2721B-034 Wamepenns EVDO Over The Air (OTA)
(Heobxoanmbl onu. 009 1 onu. 031)
MS2721B-035 W-CDMA/HSDPA OTA
(Heobxoaumbl ony. 009 1 onu. 031)
MS2721B-037 Wameperns Mobile WiMAX Over The Air (OTA)
(Heobxopuma onu. 009)
MS2721B-040 BY-nameperns GSM/GPRS/EDGE
(Heobxoguma ony. 009)
MS2721B-041 Jemopynsuns GSM/GPRS/EDGE
(Heobxoguma ony. 009)
MS2721B-042 BY-nameperns CDMA (Heobxoguma onu. 009)
MS2721B-043 [Jemopynsatop cdmaOne n CDMA2000 1xRTT
(Heobxoguma ony. 009)
MS2721B-044 BY-n3meperns W-CDMA/HSDPA
(Heobxoguma ony. 009)
MS2721B-045 Jemopynsuns W-CDMA (Heobxoguma onw,. 009)
MS2721B-046 BY-namepenus Fixed WiMAX
(Heobxogmma onu,. 009)
MS2721B-047 [emopynsuuns Fixed WiMAX
(Heobxogmma onu,. 009)
MS2721B-062 BY-namepenus EVDO (Heobxoamnma onw. 009)
MS2721B-063 Demopynstop EVDO (Heobxoauma on. 009)
MS2721B-065 [emopynsuns W-CDMA/HSDPA
(Heobxogmma onu,. 009)
MS2721B-066 BY-nameperuns Mobile WIMAX
(Heobxopuma ony. 009)
MS2721B-067 [Demopynsitop Mobile WiMAX
(Heobxopuma ony. 009)
MS2721B-089 Boixog IF



NHdopmauma anga 3akasa

CTaHAAPTHLIN KOMNNEKT NOCTaBKU:

10580-00175

65729
40-168
806-141

2300-498
2000-1371
3-806-152
633-44
1091-27
1091-172
64343
3-2000-1498

PykoBOLCTBO Nonb3oBaTens
MS2721B/MS2723B/MS2724B

Msirkas cymka anst nepeHocku

Apantep AC-DC

ApanTtep Ans nuTaHus OT aBTOMOOUIBHOMO
npukypusartens (12 B nocr.)

KomnakTt-guck ¢ nporpammoit Master Software Tools
Kabenb Ethernet

Kabenb Cross-over Ethernet
Mepe3apskaemas nUTI MOHHAs BaTapes
MepexopHuk N-nana Ha SMA-mama
MepexopHuk N-nana Ha BNC-mama
Moacraska

USB-kabenb ¢ A Ha Mini-B (10 ¢yTos)
OpawH rog rapaHTu

OnuuoHanbHble aKceccyapbl:

PSN50

42N50A-30

34NN50A

34NFNF50C

15NN50-1.5C

15NN50-3.0C

15NN50-5.0C

15NNF50-1.5B

15NNF50-1.5C

15NNF50-3.0B

15NNF50-3.0C

15NNF50-5.0B

BbICOKOTOUHBIN AaTyuk MowHocTh oT 50 MIy go 6,0
My

[lByHanpasneHHbIA (UKCUPOBaHHbI aTTeHaTop
30 ab, 50 BT, 01 0 1o 18 My,

N-nana Ha N-mama, 50 Om

MpeunanoHHbIn agantep, ot 0 go 18,0 My,

50 Om, N-nana Ha N-nana

MpeunanoHHbin agantep, ot 0 go 18,0 My,

50 Om, N-mama Ha N-mama

ApMUPOBaHHbIN TeCTOBLIN kabenb, 1,5 MeTpa,
N-nana Ha N-nana, ot 0 50 6,0 [Ty
ApMUpOBaHHbIt TECTOBII kabenb, 3,0 MeTpa,
N-nana Ha N-nana, ot 0 8o 6,0 [y,
ApMUpOBaHHbIt TECTOBII kabenb, 5,0 MeTpoB,
N-nana Ha N-nana, ot 0 80 6,0 [y,
ApMUpOBaHHbIt TECTOBII kabenb, 1,5 MeTpa,
N-nana Ha N-mama, ot 0 go 18,0 Ty
ApMUpOBaHHbIt TECTOBII kabenb, 1,5 MeTpa,
N-nana Ha N-mama, o1 0 8o 6,0 '
ApMUpOBaHHbIt TECTOBII kabenb, 3,0 MeTpa,
N-nana Ha N-mama, ot 0 go 18,0 'y
ApM1poBaHHbIi TECTOBIN kabenb, 3,0 MeTpa,
N-nana Ha N-mama, o1 0 80 6,0 '
ApMUPOBaHHbIN TECTOBLIN kKabenb, 5,0 MeTpoB,
N-nana Ha N-mama, o1 0 go 18,0 'y

15NNF50-5.0C
15ND50-1.5C
15NDF50-1.5C
510-90
510-91
510-92
510-93
510-96
1030-105-R
1030-106-R
1030-107-R
1030-109-R
1030-110-R
1030-111-R
1030-112-R
1030-114-R
510-97
65729

64343
40-168
806-141

760-243-R

ApMUpOBaHHbIt TECTOBII kabenb, 5,0 MeTpoB,
N-nana Ha N-mama, ot 0 8o 6,0
ApMUpOBaHHbIt TECTOBII kabenb, 1,5 MeTpa,
N-nana Ha 7/16DIN-nana, ot 0 5o 6,0 Iy,
ApMUpOBaHHbIt TECTOBII kabenb, 1,5 MeTpa,
N-nana Ha 7/16DIN-mama, ot 0 10 6,0 [Ty
MepexopHuk 7/16DIN-mama Ha N-nana,
010p07,5MT, 50 Om

MepexopHuk 7/16DIN-mama Ha N-mama,
010p07,5T, 50 Om

MepexopHuk 7/16DIN-nana Ha N-nana,
010p07,5T, 50 Om

MepexopHuk 7/16DIN-nana Ha N-mama,
010407,51T, 50 Om

MepexopHuk 7/16DIN-nana Ha 7/16DIN-nana,
010407,51T, 50 Om

Monocosble tunbTpbl, 890-915 Mru,

N-nana Ha N-mama, 50 Om

Monocosble unbTpbl, 1710-1790 My,
N-nana Ha N-mama, 50 Om

Monocosble ¢unbTpbl, 1910-1990 My,
N-nana Ha N-mama, 50 Om

Monocosble ¢unbTpbl, 824-849 MIu,

N-nana Ha SMA-mama, 50 Om

Monocosble ¢unbTpbl, 880-915 MIy,

N-nana Ha SMA -mama, 50 Om

Monocosele ¢unbTpbl, 1850-1910 MI'w,
N-nana Ha SMA -mama, 50 Om

lMonocosble ¢unbTpbl, 2400-2484 MI'L,
N-nana Ha SMA -mama, 50 Om

Monocosble unbTpsl, 806-869 MrL,

N-nana Ha SMA -mama, 50 Om

Apantep 7/16DIN-mama Ha 7/16DIN-mama,ot 0 o
75Ty

3anacHas Msirkas cymka Anst nepeHoCku
3anacHasi nofcTaBka

3anacHoit apanTep AC/DC

3anacHoit aganTtep Ans nuTaHus ot
aBTOMOOUNLHOTO NpuKkypueatens (12 B nocr.)
Keic onsi nepeBo3ku ¢ konecukamu 1
BbITATMBAIOLLENCS PYYKOI NS KOMNAKTHBIX NpuboB
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