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BBepeHune

LMR Master S412E — 3T0O KOMMNaKTHbIA MEePEHOCHOM MHOrOMYyHKLMO-
HanbHbIN aHanu3aTop, pa3paboTaHHbIN ANS UCNONb30BAHUS TEXHU-
YECKUM MepCoHaNoOM U MHXEHepaMu No yCcTaHoBKe U 06Cny>XXnBaHuto
cuctem obecneyeHuns obuwecTtseHHoM 6e30nNacHOCTM, CUCTEM Cy-
XebHoM 1 nuyHo MobunbHoOM cBaA3n. AHanmsaTop LMR Master
npeacTaBnisieT cob0M HaaeXHbI NepeHOCHOM Npnbop C BbICOKOM
CTeneHbl UHTErpaunmn, No3BoNSWMIA NPOBOAUTL U3MEPEHMSA C
6ecnpeueneHTHON TOYHOCTbLIO B LWMpOYalilleM AnanasoHe, cokpa-
Las npv 3TOM YMC/I0 pPa3MyHbIX NPU6o0pPoB, HEOOXOAMMbIX ANS NPO-
Bepkn pabotocnocobHoCTn 060pya0BaHUSA M AUArHOCTMPOBAHUS He-
ncnpasHocTen. LMR Master — 3To e AMHCTBEHHOE AENCTBUTENbHO
nopTaTUBHOE peLleHne ANS aHaan3a u co3haHns KapT NOKpbITUS ce-
Ten ctaHgapToB P25 TDMA Phase 2, ITC-R Positive Train Control n
FirstNet Public Safety LTE.

CraHaapTHble yHKUUN:

e  [1ByXnopTOBble N3MepeHnst aHTEHHO-DUAEPHbIX YCTPOMCTB
(AD®Y) 1 aHanm3 B obnacTtu paccTtosiHmin: ot 500 kl'y ao 1,6
Iy (c BO3MOXHOCTbIO Bblbopa oTobpaxeHus B pexume
BEKTOpPHOro aHanmsartopa uenen (BAL) c 6onbweli rubko-
CTblO B U3MEPEHUAX)

e  AHanusartop cnektpa: ot 9 kl'u o 1,6 My

U eHepaTop curHanos CW/FM/AM: o1 500 kl'uy o 1,6 Ty,

e l3MepuTenb MOLWHOCTU: OT 9 kl'y Ao 1,6 My,

e  AHanus y3KomnosiocHon YM: MOLHOCTb MPMHUMAEMOrO CUr-
Hasna, YactoTa HecyLllen, NOrpewHoOCTb YacToTbl, AeBMauuns,
yactoTta moaynauumm, SINAD, THD, CTCSS, DCS n DTMF.
DyHKUMSA Auto Scan No3BOSISieT 3axBaTbiBaTb HEM3BECTHbIE
UCTOYHWKKM curHanos ¢ YM B agnanasoHe ot 10 Mly go 1,6
IMu. B ctaHaapTHYO KOHdUrypauuio aHanusatopa LMR
Master BX0AWUT PyHKUMS KapTorpadurpoBaHus C MCNONb30-
BaHMeM faHHbIX RSSI 1 SINAD ansa nepepatumnka. Co3ga-
HWe KapTbl MOKPbITUS BHE NOMELLEHNS BO3MOXHO Npu yC-
TaHOBKe onunoHanbHOro npmemMHuka GPS.

Ona aHanusatopa LMR Master S412E npeanaratoTcsi pa3sHoobpas-
Hble ONuUWK, BKtOYas crieayrolme:

e PacwupeHne gnanasoHa aHanusaTopa crnekTtpa 4o 6 Ny
e Pacwwupenue ananasoHa BAL o 6 My
e BeKTOpHbI BONLTMETP

e BCTpOeHHbIV MCTOYHMK NOCTOSAHHOIO HanpshkeHus (Ans uc-
nonb3oBaHusa Kak ¢ BALL, Tak 1 ¢ aHann3aTopoMm criekTpa)

e [1peun3NOHHbIN n3MepuTenb MOLWHOCTHU

e AHanusaTop MHTepdepeHUnn C UCnob3oBaHUEM
CreKTporpamMmbl

o [lpnemMHuk GPS

e AHanusatop 1 reHepatop curHanos P25 FDMA u Phase 2
TDMA

e AHanusatop 1 reHepatop curHanos NXDN
e AHanusatop 1 reHepatop curHanos ETSI DMR / MotoTRBO

e AHanusaTop v reHepatop curHanoB ITC-R Positive Train
Control

e AHanusaTop v reHepaTtop curHanos TETRA C aHann3oMm
ECC 6a30BbIx CTaHUuM

e KapTtorpacdupoBaHuMe 30HbI NOKPLITUS BHYTPU NOMELLEHWNI 1
CHapyXwu ¢ ykasaHuem RSSI, BER n EVM (Modulation Fideli-
ty) ansa NBFM, P25 (Phase 1 & Phase 2), NXDN, DMR,
MotoTRBO, ITC-R PTC n TETRA

e AHanusaTtop curHanos LTE (FirstNet), Bkatoyas BbicOKoO4Yac-
TOTHblE U3MEPEHUS, U3MEPEHUSA KauecTBa MOAYISLUN U
3(UpHbIe N3MepeHus

e AHanusaTop curHanos IEEE 802.16 Fixed WiMAX
e AHanusaTop curHanos IEEE 802.16 Mobile WiMAX

TexHUYECKMn NepcoHan n MHxeHepbl, paboTalowmne ¢ HazeMHbIMU
MOBWMNbHLIMM pagmMocMcTeMamMmn, MOryT ncnosb3osaTb LMR Master
ANS NpoBeAeHMs TOYHOW M BbICTPOM NPOBEPKN M OLLEHKW KavecTBa
YCTaHOBKM 1 3anycka 6a30BbIX CTaHUMA, MOBUABbHBLIX U NOpTaTUB-
HbIX YCTpOMCTB. LMR Master 04MHaKoBO XOpOLO NoAXoAUT ANns npo-
BeEHNA TEXHUYECKOro 06CnyXnBaHnsa U NOMCKa N yCTpaHeHNS He-
MCrpaBHOCTEN, YTO nomoraeTt obecneunsaTtb GyHKLMOHMpPOBaHME
MHPaCTPYKTypbl 6€CcNpoBOAHbLIX CETEN, B TOM YMCNe LWMPOKOMO-
NocHbIX 1 CBY peTpaHCASLMOHHbBIX CUCTEM.
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@ | ABYXNOPTOBbI BEKTOPHbIN aHanusaTop uenen
L -

Pexumbl aHanusatopa A®Y n BALL no3BonsoT oAHOBpe-
MEHHO BbIMO/HATb U3MEPEHUSA BHOCUMbIX MOTEPbL U NO-
Tepb Ha OTpaXeHue.

[Anritsu 1z

Bnarogaps dyHKUMKM aHanu3a B 061acT pacCTosiHUI
(DTF), BO3MOXEH OJHOBPEMEHHbIV NMPOCMOTP BEIUUYNHDI

obpaTHbIX NoTepb B kabene 1 pacCcTosHUS A0 Heucnpas-

HOCTU.

AByxnopTtoBble usMmepeHuss A®Y, BEKTOPHbIN
aHanusaTop uenei, onuumoHasbHas PyHKUUSA
onpeaeneHNA pacCTOAHUA A0 HEMCNPaBHOCTU
AHanusatop LMR Master ocHalleH pyHKUMEN ABYX-
nopToBoro aHanusa AQ®Y (c BO3MOXHOCTbIO nepe-
KOHMUIypaumm ¢ NOMOLLbIO HACTPOEK MEHIO Ha
NoSIHOLEHHbIV 3KpaH BALL) ans npoBepku n oueHku
KayecTBa PyHKLUMOHUPOBaHUS dUAEPHON JINHUN,
PUNBbTPOB U @aHTEHHbIX 3/IEMEHTOB, BK/OYas:

e Pa3bemsbl

e Kabenu/nepembluku

e AHTeHHble pa3genutenu

e  MHOrokaHanbHble OTBETBUTE-

nu/omnnnekcepsl/aynnekcopsl

e ManowymMswme ycunuTtenm
N3MepeHuna nepenaymn No3soAsAOT 06HaPYXUTb He-
KayeCcTBEHHYI0 HAaCTPOWKY PuUbTpa, pasBsa3Ky aH-
TEeHHbI 1 oTpaboTaBLlUME aHTEHHbIE YCUANTENN.
dyHKUMS onpeaeneHns pacCTOSSHUSA A0 HEOAHO-
POAHOCTM YKa3blBaeT Ha MECTOMO/IOXEHMNE MOBpex-
AeHns 6e3 addekTa npobena/mackmpoBaHus, 06-
Hapy>X1MBaeMoro B TPaANLMOHHBIX pedrekTomeTpax
BpeMeHHoW obnactu. Llenbto AaHHbIX M3MepeHui
ABNSETCHA NOSyYEHNEe MaKCUManbHOMO MOKPbLITUS U
eMKOCTU ceTun 6e3 npobnem B pabote 6a30BbIX
CTaHUuuM.

MpUUMHBbI HEUCNPABHOCTEN B aHTEHHON cUcTeMe
TexHnyeckoe 06CNy>XmBaHNMe aHTEHHOW CUCTEMBI
AO0JIXXHO NPOBOAUTLCSA peryfsipHo, NOCKONbKY CHU-
KeHue KavyecTBa hYyHKLUNOHMPOBAHUS CUCTEMBI
BO3MOXHO Ha NtoboM 3Tane BCleACTBUE cneayto-
LWMX HEUCNpPaBHOCTEN:

OcnabneHne coegMHeHUs

HepocTtaToyHas repMeTu3aums pa3beMoB
MNepexaTtne kabens

HekauyecTBeHHOEe 3a3eM/iIeHNEe

Koppo3usa pasbemoB

MopaxeHne MonHuen

CMellleHne aHTeHH 13-3a CUJIbHOro BeTpa
MpoHMKHOBEHME BOAbI B kKabenun
MoBpexaeHne KoakcuanbHbIX U hUaepHbIX
JINHWI NyNeBbIMU BbICTPENaMm, rBo3aamMm
WU rpbi3yHaMm

YnpouieHue npoueaypbl U3SMepeHus
AHanuzatop LMR Master nmeet yHKUMM, NO3BO-
nawowme ynpoctutb npoueaypy U3MepeHus u Bbl-
MOMIHUTL @HanM3 NONYYEHHbIX AaHHbIX, KaK TO:
e  Bbicokasa ckopocTb pasBepTku, Bbl6op
TOYKM U3MepeHus u 6onbLlioi BoiGop pe-
XXMMOB O0TO6paxkeHusa obneryarT NpoCcCMoTp
1 perynupoeky BY komnoHeHTOB 6a30BoM
CTaHuum
. PexxnM noBbilleHHOW ycTOMYMBOCTM K BY
MU3NTy4YeHUsIM ANs TeCTUPOBaHUA B Hebna-
rornpuaTHOM pagmMo4acTOTHOM OKPYXeHUU
o  DYHKUMSA HANOXEHUSA KPUBbIX NO3BOASET
CpaBHWUTb MOJSTYYEHHYIO KPUBYIO C ONMOPHOM
KPUBOW M OTCNeanTb U3MEHEHUSI CO BpeMe-
HeM
e  OrpaHuuuTenbHbIE IMHUN N CUTHaNM3aums
ONs NPOBEPOK Ha COOTBETCTBME CTaHAapTaM
e  BbIbop BbICOKOrO MM HU3KOIO YPOBHS Bbl-
XOAHOW MOLLHOCTU ANl MPOBEPKN KOMMOHEH-
TOB, YCTAHOBJIEHHbIX Ha Bblwke BC, 6e3 He-
06X0AMMOCTN Ha Hee NoAHMMATbCS
e  BCTpOEHHbIN MCTOYHUK MOCTOSIHHOIO Hanps-
XXeHUsa Ha nopTtax BAL ans nutaHmnsa mano-
LWYMSALWNX YCUNUTENEN Npu NpoBepKe B OT-
K/IIOYEHHOM COCTOSIHUM
e  BCTpOeHHbIN UCTOYHUK MOCTOSIHHOIO Hanpsi-
XXEHWSA Ha NopTe aHanu3aTopa crnekTpa Ang
nuTaHusa npeaycmnutenemn
. Mpuesska K GPS KoopaAnHaTaM Ans ykasa-
HUS MecTa NpoBEeAEHNS U3MEPEHUN.

U3mepeHus
OfHOMOpTOBblE U3MEPEHUS
o KCBH, obpaTtHble notepu, ¢asa, nu-
HeliHble NonsipHble U norapudmuyeckme
nonsipHble KOOpANHaTbI
[Avarpamma Bonbnepta-Cmuta
e Log/Mag/2 (OaHOMNOPTOBbIE U3MEpPEeHUs
notepb B kabene)
e PaccTtosiHne no HeucnpasHocTu (DTF)
O6paTHble noTepu
e PaccTosinme fo HencnpasHocTh (DTF)
KCBH
dyHKUMM 06paboTKM METOLOM OKHa B pexume
obnacTn paccTossHni
o [psIMOYronbHbIN
e HopManbHbIli 60KOBOM 1enecTok
e Hun3kunit 6okoBOI NenecTok
e MWHMManbHbI GOKOBOI NenecTok
[iByxnopToBble n3MepeHus
e BHocuMble noTepu/ycunexve Log Mag,
dasa, NMHelHble NoNsipHbIe 1 nora-
pudMmnyeckne nonsipHble KOOpANHaTLI,
rpynnosas 3afepxka

Kanu6poBka

e Yucno Touek AaHHbIX yCTaHaBIMBaeTCst
nonb3osartenem (oT 2 fo 4001)
MonHas Si; (Open, Short, Load)
1P2P (Open, Short, Load, Through)
OTKNNK S11
OTKNUK Syq

DYHKUUN pa3BepTKHU

e 3anyck/yaepxaHue, oaHOKpaT-

Hasi/HerpepbiBHas

e YcToilumBocTb kK BY nomexam (Bbico-
Kas/Hu3Kas)
YcpeaHeHue/CrnaxuBaHue
MoLLHOCTb Ha Bbixoae (BbICO-
Kas/Hu3Kas)

DYHKLNM KPUBOM

o CoxpaHeHue/Bbl30B, KONMpoBaHue B
naMmsiTb dKpaHa,
Be3 matematuyeckux onepauunii, Kpum-
Bas * MamaATb
HanoxeHune KpuBbIX

®DYyHKUMM MapKepa

o [lo 8 MapKkepoB, Kax/blil C AenbTa-
MapKepoMm

e Mapkep Ha Makcumanb-
HOe/MMHMMaﬂbHOe 3Ha4yeHune

e Mapkep Ha Makcumanb-
HOe/MWHUMaNbHOE 3HaYeHne Ha oTpes-
Ke Mexay 2 mapkepamu

o Tabnvua Mapkepos

DYHKLUM OrpaHNYUTENIbHbIX JIMHUA

e OrpaHuunTenbHble MHUN
e EaMHWYHOE orpaHuyeHne
e MHorocermeHTHOe (41)
e CurHanusaums

e PepakTupoBaHWe orpaHuM4mMTesNIbHON NnN-

HUKN

e YacToTa, amMnauTtyaa
o [06aBuUTb/ynanuTb TOUKY
o Cneaytollas Touka cnpasa/ cnesa
* [lepeMelleHne orpaHnyeHuns
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l“ | | AHaNM3aTop crnekTpa

B pexume aHanusaTtopa crnekTpa LMR Master obecneunBa-
€T BbICOKYI CKOPOCTb Pa3BepTKMW ANsi NOMCKa UCTOYHUKOB
KPaTKOBPEMEHHbIX CUrHa0B NMoMex.

B pexxume aHanusaTtopa cnektpa LMR Master no3sonseTt
NpOBOAWTL aBTOMaTU3NPOBAHHbIE U3MEPEHUs, BKIOYas
VN3MepeHNs WMPUHbI 3aHUMAeMOI MOOChlI YacTOT, MOLLHO-
CTU B COCEIHEM KaHase U MacKy M3NlyYeHus, Kak nokasa-
HO BbIle, Macka MOXeT 6bITb 6bICTPO CO3A4aHa C NOMOLLbIO
CTaHAapTHOro pefakTopa OrpaHUYUTENbHbIX IMHWUIA.
DYHKLUNA U3MEPEHNS MACKW U3NyYeHUs aBTOMaTUYeCKH
nepeMeLLaeT Nosy4YeHHy KpUBYH Tak, 4Tobbl MUK MOAY-
JINPOBAHHOrO CUrHana CooTBETCTBOBaN O6WMM CTaHAapTaM
Macku.

AHanusaTop cnekrtpa
LMR Master — 3TO CaMblii MOLLHbIA B CBOEM
KJflacce NepeHOCHOW aHanmM3aTop CrnekTpa,
MMELWNI HenpeB30oNnAeHHbIE XapaKTepUCTUKN:
® YyBCTBUTENBHOCTM N AMHAMUYECKOro Ana-
rnasoHa
e ®asoBoOro WwyMa 1 TOUKM nepecedeHns
TpeTbero nopsiaka
e OunbTpa MY Ha ocHoBe DSP
e [orpeLwHoCTM YacToTbl
e [Tonockl nponyckaHus (RBW)

Llenbto namMepeHni, BbIMOSHAEMbIX C MOMOLLbIO
aHanusaTtopa crekTpa, sIBAsSeTCS BO3MOXHOCTb
NpoBOAUTbL C 60/bLUOM TOYHOCTbIO MOHUTOPWHT,
n3MepeHune n aHanus PY curHanos v nx okpy-
XKeHus. AHanu3aTop cnekTpa No3BossieT 0bHa-
py>XuBaTb Napa3suTHble CUrHasbl, U3MepPsTb Na-
paMeTpbl HECYLUEN N UCKAXKEHUS, @ TaKXKe Bbl-
NoOsTHATbL NPOBEPKY KayecTBa curHana 6asoBoi
cTaHumu. Mpubop no3eonseT NoATBEPAUTb Yac-
TOTY HecyLlel 1 onpeaennTb NnonesHble n Me-
LatoLme curHanbl.

MpocToii, HO MOLWHbIA
LMR Master ocHalleH BO3MOXHOCTbIO npoBeje-
HUS Cneumanmn3npoBaHHbIX U3MEPEHUI HaXa-
TUEeM oaHOM KHonkwu. Ans 6onee rnyb6okoro
aHanm3sa npmbop ocHalleH HacTponKamm u
GYHKUMAMN, HEAOCTYMHBLIMW AaXe B HaCcTOsb-
HbIX aHanusaTtopax cnekTpa nabopatopHoro
ypoBHs. Hanpumep, LMR Master umeet cne-
Ayloume BO3MOXHOCTU:

® MeToAbl AETEKTUPOBAHUSA AT HECKOSIbKNX
KPUBbIX — MUK, OTpULATENbHbIA, NCTUHHOE
CcpefHeKkBagpaTUYHOe, KBa3n-nuk, Bbibopka
MpoaBMHYTbIe hYHKLNM Mapkepa — Mapkep
WwyMa, cneaslwnii Mapkep, nNomck nuka, no-
cnefoBaTesNbHbIA MOUCK NUKa, AeNnbTa-
Mapkepbl
MpoaBMHYTbIE DYHKLNW OrpaHUYnUTENbHbIX
JIMHWI — aBTOMAaTUYECKOe Co3aaHue oru-
6atowen, oTHOCUTENbHbIE OrpaHNYeHns,
3epKajibHOe OTpa)keHue orpaHnyeHus, pe-
ry7iMpoBKa TOYKM/CermeHTa/nmMHnm
CoxpaHeHune nNpu HacTynaeHun cobbITns —
aBTOMaTMyeckKoe CoXpaHeHne KpuBon npwm
nepeceyeHnmn orpaHNYNTENbHOM NTMHUN
LMR Master no3BonsieT B NOJIHOM obbeMe
yNpaBnsiTb HAaCTPOMKaMM LUMPUHbI MOJIOCHI
NponyckaHus 1 pasBepTKN UIN UCNOSb30BaTb
aBTOMaTU4YeCKU pexuM Bbibopa ONTMManbHOIro
COOTHOLWEHUSA TOYHOCTU U CKOPOCTH.

MoBbllleHne TOYHOCTU YacToTbl C MOMO-
Wb NpueMHuka GPS

Onuwnsa 31 «MprneMHnK GPS» no3BoseT NoBbl-
CUTb TOYHOCTb YacTOTbl A0 <50-10°. MomMumo
3TOro, BCE U3MEPEHUSI MOXHO NPOBOAUTL C
NPUBS3KOM K AAHHbIM, NOMYYEHHbIM C MOMO-
wbko GPS, Ang 3KcrnopTa B KapThbl.

MpoBepka ypoBHSA WyMa NpUeMHUKa
AHanusaTtop LMR Master no3BosisieT n3Mepsitb
YPOBEHb LyMa NPUEMHMKA Ha BOCXOASALLEM Ka-
Hane 6a30BOW CTaHLWM C NOMOLLbIO hyHKLMMK
M3MepeHMs MOLHOCTU B KaHane. lNoBbiweHne
YPOBHS LWYyMa yKa3blBaeT Ha Haanyume romexu,
KOTOpasi MOXeT NpUBECTU K 6/I0KMPOBaHMIO
BbI30BOB, OTKa3y B 06CnyxuBaHuu, obpbiBam
BbI30BOB, CHMXXEHWIO CKOPOCTU nepeaadn AaH-
HbIX WIN MOLLHOCTU CUCTEMBI.

U3mepeHus
e I3MepeHns HaxaTneM OAHOW KHOMKMN
o HanpskeHHOCTb nons — B ABM/M? nnn
ABMB/M
e 3aHumaemas nonoca — oT 1% 1o 99%
OT MOLLHOCTU
e Macka usny4yenus
e MOLIHOCTb KaHana — B yKa3aHHOW no-
noce
o KoathdULUMEHT MOLLHOCTM COCEAHEro
KaHana
o [emogynsuma AM/YM/OBI — TonbKo
ayAano BbIXos,
o OTHOLIEHME Hecyllei K nomexe

DYHKUUN pa3BepPTKMU
e PassepTka
o OpHOKpaTHasi/HernpepbiBHas, py4HoOI
3anyck
e C6poC, MVHUMaNbHOE BPeMs pa3BepT-
Ku
o O6HapyxeHne
o Muk, CK3, oTpuuaTenbHsblii, BbiGOpKa,
KBasu-nuk
e 3anyck
o CBO6OAHbBIN X0, BHELIHWUIA UCTOYHUK,
BWAEO CUrHas, U3MEHEHUe NoJsioxe-
HUSi, py4HOM

DYyHKLUNM KPUBOM

e Kpusble
e Kpusble 1- 3 (A, B, C), MNpo-
cmoTp/MycToi, 3anuck/YaepxuBaHue
e Onepauwuu c kpusoi A
e HopManbHbIil pexwuM, Hakonnexrue
MaKCMMasibHOro 3Ha4YeHus, Hakonse-
HWe MUHWManbHOro 3HaYeHWs, cpea-
Hee, YUNCNOo U3MEpPEHUI ANst ycpeaHe-
HUS (TONbKO ANS aKTUBHOW KPUBOW)
e Onepauun c kKpusoi B
e A 2B, B&->C, HakonneHme Makcu-
MasibHOro 3HaYeHWs, HakonieHne
MWHWMabHOrO 3HaYeHus,
e Onepauwuu c kpusoi C
e A >C, B&>C, HakonieHme Makcu-
MasibHOro 3Ha4YeHus, HakonieHue
MWHUMasIbHOrO 3HayeHus, A - B
> C,
e B-A-> C, OTHocMTeNbHOE ONopHOoe
3HayeHue (ab), wkana

DyHKUMMN MapKepa
e Mapkepbl
e Mapkepbl 1-6, kaxablli C AenbTa-
MapKepoM WK OMOpHbI Mapkep 1 n
6 paenbTa-Mapkepos
e Tunbl MapkepoB
o DUKCMPOBaHHbLIN, Cneasilunii, WyMo-
BOW Mapkep, YacTtoTomep
* ABTOMaTUYecKoe pasMelleHne Mapkepa
e [owuck nuka, Cneayrowmii Nuk
(cnpaBa/cnesa), Mopor nuka %, Me-
pexoa K kaHany, Mepexoa K LeHTpy,
Mepexos K ONMOpHOMY YPOBHIO,
[lenbTa-mMapkep Ha nosnocy o63opa
o Tabnvua Mapkepos
e YacroTta n amnauTyna mapkepos 1-6
NIOC CMELeHNe YacToTbl U aMnin-
TyAa AenbTa-Mapkepos

DYHKLUNN OFPaHUYUTENbHbIX JIMHUA
o OrpaHuyuTeNibHble NNMHUN
o BepxHAS/HWXHSASA, CUrHanusaums,
orpaHu4eHune no yMonyaHuto
e PepakTupoBaHve orpaHuyUTENbHbIX TUHUIA
e YacToTa, aMnnuTyaa, BCTaB-
Ka/ynaneHuve Toukn, fobasneHuve
BEPTVKANbHOW NIMHWUW, crneaytolas
Touka cnesa/cnpasa
o [NepeMelleHne orpaHnIUTENbHOW NUHUK
e Ha TeKkyLlyto LUeHTpasbHYo 4acToTy,
Ha yncno Ab wnu 'y, Ha Mapkep 1,
cmelleHune oT Mapkepa 1
e Orubatolas orpaHuynTENbHaAA MUHUS
o Co3faHue, U3MEHEHWNE aMNanTyabl,
uymncrno Touek (41), cmeleHune, dop-
Ma KBajpaTHasi/HakNoHHast
o [lononHuTenbHble hyHKLUM
e A6CON0THOE/0THOCUTENBHOE 3HaYe-
HWe, OTpaxkeHWe, coxpaHeHne/BbI30B
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Onumsa 509 «M3mMepeHne napameTpoB moaynsumm AM/YM/DOM»
oTo6paxaeT CrnekTp AeMOAYIMPOBAHHOIO ayAnoCcurHana oTHO-
CcUTenbHO YacToTbl ¢ AM (%), AeBnauuneii (k) v aesmaumeit
(pan) ans AM/YM/®M, cooTBETCTBEHHO.
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Onuusa 509 «M3mepeHue napameTpoB Moaynsuun AM/YM/OM»
oTO6paXxaeT CreKTp AeMOAYMPOBAHHOIO ayAnOCUrHana oTHO-

cuTenbHo BpeMeHu ¢ AM (%), aeBnaumeir (kL) wnm aesnaumnein
(pan) ans AM/YM/®M, cooTBETCTBEHHO.
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Onuusa 0431 «KapTorpacdwmpoBaHue 30Hbl MOKPbLITUS» obecne-
yMBaeT BbiNofiHeHNe namepeHna RSSI n ACPR ogHoro KkaHana c
MCMNOb30BaHMEM MO/Nb30BaTENbCKON KapTbl U NPUBS3KON AaH-
HbIX GPS.

[Arritsa 1zzven pssia g 5]

-591.00 dBm

462 680 MHz

Frequency:;

Powear(CW): 794.00 fW

Tum 5ig-Gan OFF
LMR Master cTaHAapTHO OCHalLeH reHepaTopoM CUMrHasoB C Mo-
kpbiTem ot 500 kl'y go 1,6 MMy n Agnanas3oHOM ynpasBneHus
MouHocTbio B 120 aB.

U3MmepeHne napameTpoB MoaynaLum
AM/YM/®M

Onuwmsa 509 «M3mMepeHne napamMeTpoB MOAyNALMK
AM/YM/OM» obecrneymBaeT BbINOJIHEHME aHaNN-
3a v rpaduyeckoe npeacrabneHne cTaHaapTHbIX
aHanorosbIX Moaynaumn. ®yHkumua RF Spectrum
View nossonsieTt otobpasuTb cnektp BY curHana
C MOLLHOCTbIO HecyLeln (MOLWHOCTb B Ab oTHOCK-
TeNbHO YacToTbl), @ TaKXe LEeHTPasibHY 4acToTy
M 3aHUMAEMYIO LUMPUHY NOAOCHI MPOMYCKaHMWS.
®dyHkums Audio Spectrum oTobpaxaeT crnekTp
AEeMOAYIMPOBaHHOIO ayaMoCurHana, a Takxe
yacTtoTy ayanocurHana, CK3 gesnauumm, gesma-
umio mexay nukamu (UM/OM) nnu rnybuny (AM),
OTHOLUEHWE CUTHana K WyMy U UCKaXeEHUAMMU
(SINAD), cyMMapHoe 3HauyeHue KoadduruneHTa
HeNMHeWHbIX nckaxeHui (THD) 1 obuwee ncka-
XeHue. [insg Kaxaoro BapvaHTa AeMoaynaumm
TaKXe MMeeTcsa pexum akpaHa Audio Waveform,
B KOTOPOM OTOb6pa)aeTcs AeMOAYIMPOBAHHbIN
curHan Bo BpeMeHHon obnactu. CeBogHasa Tabnu-
Lla COAEpPXUT CMUCOK BCeX pe3ynbtaTtoB PY un3-
MepeHun n gemoaynsaumnm.

KaptorpacdmnpoBaHue 30Hbl NOKPbITUS
Onuus 431 «KapTorpadupoBaHue 30Hbl NOKpPbI-
TUA» NO3BOIIET HAHOCUTb Ha KapTy Ha 3KpaHe
AaHHble O MOLHOCTWN NpUHATOro curHana (RSSI)
N KO3 PULUMEHTE MOLLHOCTHN COCEAHEro KaHana
(ACPR).

C nomouwbto MO Map Master n3 KomniaekTa no-
CTaBKW MOMb30BaTENN UMEKOT BO3MOXHOCTb KOH-
BEpTUPOBaTb MMeLmMecs nsobpaxeHust ¢ Kap-
Tamu B hopMaT, coBMecTuMbIn ¢ LMR Master.
Mocne npeobpasoBaHusl, Ha KapTy MOXHO HaHec-
TN AaHHble 06 MHANKaTope MOLWHOCTU NPUHATOrO
cuMrHana u koadduumeHTe MOLWHOCTM N0 cocea-
HeMy KaHany, noslyyeHHble C noMoLbio LMR
Master. [Npu HanuumMm KapT C KOoOpANHaTaMm
GPS MO>XHO BOCMO/1b30BaTbCA OMUMOHAaNbHbIM
npueMHMKoM GPS Ansa NpuBA3KK pe3ybTaToB
M3MepeHUs K MeCcTy ux nony4vyeHus. B cnyyae uns-
MepeHuii B noMeLLeHunsx, 6e3 ncnonb3oBaHus
GPS, npuBsa3Ka pe3y/nbTaToB U3MEPEHUSA K KOH-
KPETHOMY MECTY OCYLUECTBASETCHA NPOCTbIM NpuU-
KOCHOBEHMEM K 3KpaHy. KapTbl ¢ pe3ynbTaTamu
M3MepEeHM MOXHO 3KCMOPTUPOBATb Yepe3
BCTPOEHHbIN USB nopT Kak ¢annbl JPEG unm
GoogleEarth™ KML.

FeHepaTop curHanos

LMR Master oCHalleH peXXnMOM reHepaTtopa cur-
HanoB AN UCNOSIb30BaHUsS B KA4YeCTBE TECTOBOIro
curHana obuwiero HasHayeHus. FeHepaTop MoOXeT
BblAaBaTb HEMOAY/IMPOBaHHbIE curHanbl (CW),
MOAYyMpOBaHHble CUrHanbl AM n MoaynMpoBaH-
Hble curHanbl YM. PerynmpoBka 4acTOTbl MOXET
BbINO/IHATLCA B AnanasoHe oT 500 kl'y go 1,6
[Ty c warom 1 'y. PerynMpoBka MOLHOCTN — B
ananasoHe ot 1 go -120 abm c warom 0,1 ab.
TOYHOCTb YacCTOTbl COOTBETCTBYET PEXUMY aHa-
nu3aTopa crneKkTpa u MoxeT 6biTb MeHee 50-107°
npuv CUHXPOHU3aLUMU CO CNyTHUKaMn GPS.

U3mepeHus

e VI3MepeHUsi HaXaTUeM OAHOW KHOMKM

o HanpsixeHHOCTb nons — B

nbm/M? unn aBMB/M
3aHnMaemas nonoca — ot 1% go
99% OT MOLIHOCTK
MoLHOCTb KaHana — B yKkasaH-
HOW nosoce
KoadduumeHT MowHOCTH co-
cefjHero kaHana
Oemoaynauns AM/YM/OBIM —
TOMbKO ayAno BbIXOA,
OTHOLUEHME HecyLlel K nomexe

DYHKUUN pa3BepPTKHU
e PasBepTka
* Pa3BepTka ofHOKpaT-
Has/HenpepbiBHas, py4HoN 3a-
nyck, cbpoc, MMHMManbHoe
BpeMs pa3BepTku
o OO6HapyxeHune
e MMuk, CK3, oTpuuaTenbHblii, Bbl-
6opka, KBasn-numk
e 3anyck
e CBO6OAHbIN X0, BHELWHWNIR nc-
TOYHWK, BUAEO CUTHAM, U3MeHe-
HUWE MOJIOXKEHNS, pyYHOM

MapameTpbl HAaCTPOKKN
e [eHepaTop
e Bkn./Bbikn.
. ypOBeHb Ha BbIX04€e nepeaatyuka
e OT-130 abm no 0 abm
o LLabnoHbl curHanos Tx

BY xapaKTepucTMKM HeMOAY/IMPpOBaH-
HOro cuMrHana
e TOYHOCTb YPOBHSI MOLLHOCTU
e 2,0 ob (CW, TeMnepaTypHblii Ana-
nasoH ot 15 °C go 35 °C, o1 -130
abm pgo 0 gbm) Tun.
e YacToTHbIV AnanasoH
e OT500kMNu no 1,6 My
e TOYHOCTb YacToThbl
e AHanorvyHasi TO4HOCTU aHanmsa-
Topa cnekTtpa
e PerynupoBka mMoaynsuuu
e [ny6buHa AM
e [esBuauus UM
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N3mMeputesb MOLHOCTH

MpeunsnoHHbIiA u3MepuTesib MOWHOCTU (Onuua 19)

—
mei

[t avawaon saseor m

BCTpOEHHbI U3MepUTesib MOLLLHOCTH

BennunHa MOLHOCTM O0TO6paxaeTcs Ha AuCniee, UMELOLEM
B/ @HanoroBoro, M MOXET BbIBOAWUTLCS KaK B BaTTax Tak U B
ABM. Ansi cpeAHEKBaApaTUYHOIO YCPEAHEHWS MOXHO Bbl-
6paTb HACTPOWKY «HU3KOE», «CPefHee» UMM «BbICOKOE».

[y oeaivs 1emmar o

np 3UOHHbIN 1 pUTENb MOLWHOCTN

[ins paboTbl TpebyeTCs BHEWHWA AaTUNK MOLYHOCTM, NMOAKIIIO-
YaeMblli ¢ nomoLbio kabensa USB/mini-B. ns TeCTMpoBaHus Ha
COOTBETCTBME TPe6OBaAHUAM UCMONb3YHTe DYHKLUMIO aKTUBU3a-
LMW BEPXHErO/HWXHEro orpaHuyeHus.

[laTynKM MOLLHOCTH C nNoAakJitoueHneM no USB

Anritsu npeanaraeT ceMeincTBO AaTYMKOB MOLLHOCTU 415 U3Me-
peHMs MOLWHOCTM. KOMNaKTHbIN pasMep AaTymka No3BosseT emy
YMECTUTbCSA B KapMaHe py6allku.

&g 8 Anritsu

— = e

-40;’;';' dBm N

Crr T O O e T

AaTunku MowHoOCTH ana pa6otbl c MK

MNpefnaraemble AaTYMKKU MOLLHOCTU MOXHO Mcnonb3oBaThb ¢ MK,
Ha KOTOpoM ycTaHoBneHa OC Windows®, yepes nogkioyeHne

no USB. Ha akpaH MK BbiBOAMTCS U3obpaxeHne, 6narogaps Ko-
TopoMy MK BbIFNSANUT Kak TPAAWULMOHHbIN AaTUYMK MOLLHOCTY.

N3MepuTenn MOLWHOCTHN

LMR Master ocHalleH CTaHAAPTHbIM BCTPOEH-
HbIM U3MEPUTENEM MOLHOCTU, UCMOMb3YIOLWNM
BY Bxoa (RF In), n MOXeT 6bITb 4OYKOMM/IEK-
TOBaH Mpeun3noHHbIM N3MEPUTENEM MOLLHOCTU
NpW UCMNOSIb30BaHUM C OMNLUMOHAaNbHbIMW BHELL-
HUMKU faTYMKaMWN MOLLHOCTW.

YcTaHOBKa NpaBUIbHOM BbIXOAHOW MOLLHOCTU
nepegatynka 6a3oBol CTaHUUN UMEET OrpoM-
Hoe 3Ha4yeHue 414 oblero MyHKLMOHMpPOBaHUS
6ecnpoBogHol ceTn. M3aMeHeHne B ypPOBHAX
MolHocTn Ha 1,5 ob o3HavaeT nsmeHeHune B
30He NoKkpbITMA Ha 15%. Cnuwkom 6onblias
MOLLHOCTb O3HayaeT nepekpbiBaHME 30H Mo-
KpbITUS, 4TO NPUBOAUT K B3aUMHOW UHTepde-
peHuumn mexay cotamu. CAULLIKOM Manas MoLL-
HOCTb, HEAOCTAaTOYHOE NOKPbITUE, CO3AAET OCT-
POBHbI€ 30HbI C HEMNEPEKPbIBAIOLWMMUCS COTaMu
N NPUBOAUT K CHUXXEHUIO 30HbI MOKPbITUA B
34aHuAX. MoBbIWEHHbIE WU NMOHUXEHHbIE 3Ha-
YeHuns 6yayT NPUYMHON BO3HUKHOBEHUSA MepT-
BbIX 30H/06pbIBa BbI30BOB, CHUXEHWNS CKOPOCTH
nepeaavu AaHHbIX/CHUXEHMUS eMKOCTU Ha rpa-
HULAX COTbl, @ TaKXXe HepaBHOMEPHOCTU 3a-
rpy3Kun coTbl U 6SIOKMPOBAHMIO BbI30BOB.

MpeunsnoHHbI U3MepuUTesb MOLLHOCTHU
(Onums 19)
MpeunsnoHHbIA M3MepuTeNb MOLLHOCTM MO3BO-
nseT BbINOMHATE n3MepeHns ¢ HambonbLuen
TOYHOCTbI C MOMOLLbIO pa3HO0bpasHbIX AaTyu-
KOB MOLLHOCTM, UMeoLWMX cneayolme xapak-
TEPUCTUKMN:
e HacToTHblE AManas3oHbl:
10 My — 26 Iyt
e [InanasoHbl MOLLHOCTH:
oT —40 abm 0o +51,76 abm*
« MorpeLlHocTs uamepennin: < = 0,18 abB?
1B 3aBUCUMOCTUN OT Bbl6paHHOI’O AaTynKa
2Mpn HOPMUPYEMbBIX YCIOBUSAX

3TW AaTUYMKKU NO3BOSAIOT NoSyyaTb TOYHbIE pe-
3yNbTaTbl U3MEPEHUI HEMOAY/TMPOBAHHbIX KO-
nebaHunii U cMrHanos C UM@pPoBON Moaynsumnen
B Ha3eMHbIX MOBUbHbIX pagnocMcTeMax u
6ecnpoBOAHbIX CETSX.

[JaTunK MOLLHOCTM Nnerko nogknyaerca K LMR
Master ¢ nomMolubto kabens USB A/mini-B. [o-
MONHUTENbHOE NPENMYLLECTBO UCMONb30BaHNS
USB-NoAK/I0YEHUA COCTOUT B TOM, YTO He Tpe-
byeTcsa oTAeNbHOE NUTaHMe OT UCTOYHMKA Mo-
CTOSIHHOrO ToKa (MM akKkyMmynsTopa), no-
CKOMbKYy HeobxoanMoe nNuTaHue nogaeTcs ye-
pe3 nopt USB.

AaTtunkn MmowHocTu ansa pa6otbl ¢ MK

OTW AATYUKWN MOLLHOCTM MOXHO MCMOJIb30BaTh C
MK, Ha koTopoM yctaHoBfieHa OC Microsoft
Windows ®, C nogk/to4eHneM yepes nopt
USB. [laTynKu rnocTaBnaoTCs C NMpUNOXKEHNEM
PowerXpert™ - MO ans aHanusa AaHHbIX U
ynpasneHus. MNpunoxeHne nmeeT pasHoobpas-
Hble MYHKLWKU, KaK TO: 3anucb AaHHbIX, OTO-
6paXkeHne MOLLHOCTM Mo BpeMeHu, 6onbLuom
undpoBoK ANUCNIEN, a TaK)Ke MHOXECTBO ApY-
X, NO3BOMSIOWNX BbIMOMHATL N3MepeHuns bbi-
CTPO U TOYHO.

AWUCTaHLUMOHHbIW MOHUTOPUHI C UCMNOJIL30-
BaHueM LAN

KoHBepTep USB-B-LAN obecneunBaeT npu He-
06X0AMMOCTM ANCTAHUMOHHbIA MOHUTOPUHT
MOLLHOCTU MO ceTu Internet.

[AaT4MKN MOLLHOCTH
PSN50
o [peuunsmoHHbIi aaTunk BY mowHocTn
. 50 My ... 6 My,
. Tun N(m), 50 Om
. -30 ... +20 abm
(0,001 mMBT...100 MBT)
. WcTuHHOe cpeaHeks.

MA24105A
o [pOXOAHOW AaTUMK NUKOBOKN MOLLHOCTU
. 350 My ... 4 My,
. +3 abmM... +51,76 abm (2 MBT ..
150 BT)
- UcTHHOe cpefHeks. (B nps-
MOM 1 06paTHOM HanpasieHun
. +33 abM... +54,77 nbm (2 BT ..
300 BT)
- Muk (B NpSIMOM HanpaBneHuv
. Mpoune dyHKUUKN n3Mepe-
HUSA/BbIYMCNEHNS: KO3D. aM-
nautyabl (nuk-daktop), CCDF,
obpaTHble notepu/KCB

MA24106A
o [peuunsmoHHbIli aaTunk BY mowHocTn
. 50 My ... 6 My,
. -40 ... +23 pbm (0,1 MKBT ...
200 MBT)
. McTUHHOE cpeaHeKB.

MA24108A
e USB-aatunk CBY-mouwHoCTH
. 10 Mly ... 8 Ty,

. -40 ... +20 gbm (0,1 MKBT ...
100 MmBT)
. WcTuHHOe cpeaHeks.
. MoLHOCTb B NakeTe
. CpeaHas MOWHOCTb UMMynbca
MA24118A

e USB-aatunk CBY-MoLyHOCTH
. 10 My ... 18 Iy

. -40 ... +20 gbm (0,1 MKBT ...
100 mBT)
. McTUHHOE cpeaHekB.
. MoLHOCTb B nakeTe,
. CpeaHas MOLWHOCTb UMMynbca
MA24126A

e USB-aatunk CBY-MouwHoCTH
. 10 MMy — 26 Ty
. -404B6m ...+20 abm (0,1 mkBT

— 100 mBT)
. WNcTuHHOe cpeaHeks.
o MolyHoCTb B nakete,
o CpesiHss MOLHOCTb UMMy /bca
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Iﬂl fAHanuaaTop nHrepdepeHumn (Onuma 25)

CkaHep kaHanos (Onuus 27) .Imlulif

i i

Anitsy oazeon e @ NIETFwIIEa

CkaHep kaHanos

CkaHep kaHanoB paboTaer ¢ No6bIMM TUMNAMU CUFHANOB U
yCnewHo ucnonb3yercs Ans noucka IM unu rapMoHuk. Cka-
Hep KaHanoB TakXe MOXET MOMOYb /TOKannN30BaTb CUrHasbl C
60MbLUNM PA3HOCOM MO YacTOTE, KOTOPbIE BKOYAOTCS U Bbl-
K/OYAKTCS OAHOBPEMEHHO.

[nitsy swewcon 1o @ NIcTEWRIS

CnekTtporpamma
Wcnonb3yetcs Ans MAEHTUDUKALNKM KPaTKOBPEMEHHbIX MOMEX
1 OTCNEXMBaHWS YPOBHEN CUTHana B TedeHue uHTepeana
BpeMeHu [0 72 4acoB C UCNonb30BaHMeM BHewHero USB
dnew-Hakonurtens.

Snitsy svzarsns N e @ NIETEwIIeI

WU3MepuTenb ypoBHA CUrHana

Jlokanusaumsi curHana noMexm C NOMOLLbIO HarnpaBfieHHOM
@HTEHHbI M U3MEPEHUS YPOBHS CUIHaNa co 3ByKOBOM MHAW-
Kauueii, NPONopLMOHaNbHON YPOBHIO NMOMEXH.

[Anfitsy mrscnanesitm @ Worvarw e — s gy
R . < 1

KaprorpadmpoBaHue nHtepdepeHumm

DYHKUNA OTMeHAeT Heo6X0AMMOCTb B UCNO/Ib30BaHUM neyaT-
HbIX KapT U HAHECEHUW NNHUIA ANS TPUAHTYNALMU MecTomno-
NIOXeEHUs. Mcnonb3yiiTe KapTbl Ha 3KpaHe, co3AaHHbIe C Mo-
MOLLbLIO MHCTPYMeHTa Map Master™ u ¢ Mcnonb3oBaHWeM Ko-
opauHat GPS.

WU3MepeHus C Ucnonb3oBaHMEM aHa-
nusaTtopa MHTepdepeHunn

. CnekTporpamma
NHTepdepeHuns npeactaBnser cobor NOCTOSAHHO  «  WamepuTens ypoBHs CurHana
pacTywyto npobnemy Ans onepatoposB 6€CrNpoOBOA- «  VHAWKATOP yPOBHS MPUHSATOrO
HOM cBA3Kn. COCTaBNAOWNMM NPo6eMbl ABASIOTCS curHana (RSSI)

pa3fIMUHbIE UCTOYHUKM, KOTOPbIE MOFYT FreHepupo- * Z'vf‘fH“aT;‘i;”‘a““” curHana (ao 12
BaTb NOMEXM, Takne Kak:

AHanusatop nHTepdepeHuumn (Onuusa 25)
CkaHep kaHanoB (Onuumsa 27)

o FM
e /ICTOYHMKM NpeaHaMepPeHHbIX NoMex o GSM/GPRS/EDGE
NCTOYHMKM HenpegHaMepeHHbIX NoMex * W-CDMA/HSDPA
® e CDMA/EV-DO
e CobBCTBEHHbIE NOMEXU o Wi-Fi
CnekTp

NHTepdepeHLUMsi CTAHOBUTCS MPUUUHON Aerpaaa-
UMK KaHana, NpuBoas K CHUXEHUIO EMKOCTM CETHU.

HanpsixeHHOCTb nons — B
ABM/M? unu ABMB/M

Bo MHOrMx cnyvasix MHTepdepeHLMs MOXeT npu- « 3anumaemas nonoca — ot 1%

BOAWTb K BbIXOAY W3 CTPOSi CeKTopa, CoTbl U/Unn £0 99% OT MOLHOCTY

cocefiHMX COT. Llenbio AaHHbIX N3MepeHWii aBnseT- * MolwHOCTb kaHana — B ykasaH-
HOW nonoce

€Sl ornepaTMBHOE peLIEHNE BONPOCOB, CBA3AHHbIX C
B/IMSIHWEM UHTEpPdEPEHLUN.

KoaddurumeHT MoLHOCTH co-
cefHero kaHana

LMR Master noaaepxusaeT paboTy c cucremom Ayavomonutop AM/4M/OBN
MA2700A InterferenceHunter Handheld Direction o OTHOLLIEHME HecyLlelt K nomexe
Finding System (npogaeTcsi OTAEeNbHO).

CkaHep kaHanos
. CkaHupoBaHue

e 20 KkaHasloB OAHOBPEMEHHO, MO
YyacToTe uam KaHany

e HecMexHble KaHanbl

e [Monockl MponycKaHusa ¢ pasnny-
HOW LUMPUHOI B OHOM CKaHu-
poBaHuK

. Oucnnen

o Tekyluee + yAepXuBaHUe MaK-
CUMMasnbHOro

o Mpaduk

e Tabnuua

Script Master™

[o 1200 kaHanos
ABTOMaTUYeECKOe NOBTOPeHne
rpynn u3 20 kaHan u obLee
ABTOMaTUYeECKOe CoXxpaHeHue ¢
AaHHbIMKU GPS

MOHUTOPUHIr uHTepdepeHunmn

AHanusaTtop LMR Master ocHalleH pa3iinyHbiMK
WHCTPYMEHTaMn A1 MOHUTOPUHTa HeperynsapHbIX
MCTOYHMKOB NMOMEX B TeYeHMe NPOMeEXYTKa BpeMe-
HU ANns onpeaeneHnsa 3aKoOHOMEPHOCTU:

e CnekTporpaMMa
e MHAMKATOp MOLLHOCTU NMPUHSATOrO CMrHana
o [INCTAHUMOHHbINA MOHUTOPUHT MO ceTu Internet

o  DYHKUMSA COXpPaAHEHMUS NPU HACTyMNJeHnn onpe-
AeNleHHOro cobbITUs — nepecevyeHmne orpaHnumn- e
TENbHOM NUHUNK

MporpamMmMHoe obecneyeHune ana NK Master Soft-
ware Tools coaepXuT AnarHoCTMYeckmne NHCTpy-
MeHTbI Ans 3HEKTUBHOIO aHanm3a AaHHbIX, cob6-
paHHbIX B npoLecce MOHUTOPUHIra MHTepdepeH-
UMK, BKIOYas cneayolme:

e [pynnoBas crekTporpamMMa — co3aaHue CBOA-
Horo darina c HeCKObKMMU KPUBbIMU Ans 6bl-
CTpOro npocMoTpa

e [lpovrpbiBaHMe — BOCMPOM3BEAEHNE 3arnMCaHHbIX
ZaHHbIX B NMPUBbLIYHOM BMAE YaCTOTHOW obnactu

e [uncTorpamMma — dunbTpaums AaHHbIX U MNOUCK
ymcna coBnageHui un BpEMEHN AHA

e 3D cnekTporpamMma — ans 6onee rny6okoro aHa-
NIn3a C BO3MOXXHOCTbIO MOBOPOTA MO TPEM 0CAM

Upentudukaumna nurepdepeHumnm

AHanusaTtop LMR Master ocHalleH HeCKOJIbKUMM
WHCTPYMEHTaMu ANs naeHtudukaummn nHrtepde-
peHuumn, 6yab To OT cocenHel 6ecnpoBOAHON CeTH,
HECaHKLUMOHNPOBAHHOIo nNepeaaTymka, CTaHuum
paganonomex unm co6CTBEHHbIE NMOMEXM:

e UMaeHTudukaumsa curHana (Ao 12 curHanos oa-
HOBpPEMEHHO)

e CkaHepbl 3ch1pa B pexume aHanmsaTopa curHana

e CkaHep kaHanos (go 1200 kaHanos, 20 kaHa-
JI0B OZJHOBPEMEHHO)

JlokanuMsaumsi ICTOYHUKA UHTepdepeHun

Mocne onpeaeneHnst HaM4YMUs NOMEX UCTOYHMK
MOXHO 0B6HapyXWTb C MOMOLLbLIO U3MepUTENS
YPOBHS CMTHana, oCHalleHHoro dyHKLUWen BbiBoAa
3BYKOBOMO CMrHana v HanpasfeHHOW aHTEHHOMN.

7 n3 28



Xapaktepuctukum LMR Master™ S412E

' @ | AHanu3 B 0611aCTU paccToAHUM

-

AnarHocTtuka kabesnbHbIX CBA30K Ha BO3-
AYLWHDbIX U MOPCKUX cyaax
MHHOBaUWOHHaa MeToAMKa onpefesieHus pac-
CTOSIHUSI A0 HEUCMPABHOCTX NO3BOJISIET 06Ha-
pPYXWUTb noBpexaeHne KabenbHbIX CBSA30K Ha
pacnpenennTenbHbIX WUTax Uan B Apyrux
yS3BUMbIX ToYkax. cnonb3dysa onumio «Bpe-
MeHHas obnactb» n «PednekToMeTp B Yac-
TOTHOWM 06nacTu» co cneumanbHbIMXU NPUCHO-
cobneHnsiMK, Nosib3oBaTeNlb MOXET 3anyCTUTb
CUrHasnbl BbICOKOYACTOTHOW pa3BEPTKMU B Xry-
Tbl NpoBOAOB. MNoapobHee CM. B JOKYMEHTE
Anritsu «Troubleshoot Wire Cable Assemblies
with Frequency-Domain-Reflectometry”, Ap-
plication Note 11410-00565.

3akopauqvBaloLmil
3nemeHT

OnpeaeneHve pacCTosHUA A0 NOBpeXXAeHUs I"3M‘=P‘="""

OnpeneneHne pacCcTosiHUA A0 NOBPEXAEHUs — 3TO
MOLLHbIA MHCTPYMEHT ANs aHanusa kabenen B no-

JIeBbIX YCNOBUSAX C Liefblo 06Hapy»XeHUs Henc-

npaBHOCTEN, BKOYAsa He3HaunTesbHble HEOAHO-
poAHOCTH, NodABUBLUNECA BCNeaCcTBUeE cnaboro co-

€VHEHWS, KOPPO3UW WU APYTUX MPOABAEHU

cTapeHuns obopyaoBaHus. Micnonb3lys meton ped-

nekToMeTpum B YactoTHom obnactu (FDR), LMR

Master BbINOMIHAET Ka4yaHWe YacToTbl B YKa3aHHOM
AvanasoHe paboynx 4acToT Ha MOJIHOW MOLLHOCTH
(B oTnnumne oT 6bICTPbIX KOPOTKUX UMMYIbCOB MNP
MCNOJIb30BaHWUM BPEMEHHOro pedneKToMeTpa) Ans
6onee TOUHOro onpeaeneHMss HEOAHOPOAHOCTEN.

LMR Master BbINosHSET Nnpeobpa3oBaHue S-

napamMeTpoB M3 4acTOTHOW 061aCTV BO BPEMEHHYIO
Nno ropu3oHTasbHOM OCK 0TO6pPaXxeHus, UCMOosb3ys

MaTeMaTU4eCKoe BblYNUCNEHNE, Ha3biBaeMoe 06-

paTHoe npeobpasoBaHune ®ypbe. Mocne noaksto-

YEHMNA OTpaXakLwero afleMeHTa Ha NPOTUBONO-

JIOXKHOM KOHLe kabens Ha akpaH npubopa BbIBO-
antcs rpadumk, Ha KOTOpoM oTobpaxaeTcs UHdop-
MauuMs O MECTOMNOJIOXKEHUN HEOAHOPOAHOCTEN, UTO

Mo3BONSET IOKANN30BaTb NOTEHUMaNbHbIE NPO-
6nemsl.

Pexxum obnactn paccrtosiHus (Distance Domain)

MO3BONSET MOBbLICUTb MPOU3BOAUTENBHOCTbL, 6na-
rogaps BbiBoAy rpacdunyeckon nHpopmaummn o Ka-

6ene, a MEHHO MHHOPMaUMN O PACNOSIOKEHUN

HeoAHopoaHOCTeN. Mony4YeHHble AaHHbIE MOXHO
CpaBHWUTb C pe3ynbTaTaMu NpeablayLmx namepe-
HWIA (COXpaHEHHbIe AaHHbIe), YTOObI onpeaenuTb,
NMpOoM30LWLI0 N Kakoe-nnmbo yxyalweHne C MOMeHTa

MHCTannsumm (Mnu nocnegHero Texobcnyxumsa-
Hus). YT0 ewe 6onee BaxHo, Bbl ByaeTe TOYHO

3HaTb, B KakoM MecTe TpebyeTcsi yCTpaHUTb npo-

6nemy, 4yTO NO3BONSAET MUHMMU3NPOBATL BPEMS
MpoCTOA CUCTEMDI.

A,qanTep' j
11T

"fw i IHWM

|.||.; TR3:

.

ob.

L

AHanus paccTtosHMsA A0 HEUCNPABHOCTN
Ha pucyHke npounntoCcTpMpoBaHo TUMNOBOE U3MepeHue kabens ¢
afjantepoM (NepexonoM), YCTaHOBMIEHHbIM MexXay 6AMXKHUM U
AanbHUM KOHUOM Kabens. Mpu Hann4MM 3aKopadynBatoLLero asne-
MeHTa Ha AanbHeM KoHue LMR Master MOXeT KOHBEepTUpOBaTb
pe3ynbTaTbl U3MEPEHUSI B YAaCTOTHOW 06/1acTh B COOTBETCTBYHO-
lmMe nokasaHusa B opMaTe o6nacTu paccTosHus. Mepemellasice
crneBa HanpaBo, MOXHO YBMAETb NepBOHaYabHbIN 3anyck
(MK1), npoMexyTo4HbI agantep (MK2) n 3akopaunBaroLimm
3/1IEMEHT Ha AafibHeM KoHue kabens (MK3). Monb3oBaTenb Mo-
xeT 6e3 TpyZa onpeaenunTb, ABASETCS M HEOAHOPOAHOCTb HOP-
MOV MM NPU3HAKOM HEWCMNPaBHOCTW, NOCPEACTBOM paccMoTpe-
HUS MECTOMOJIOXKEHUS U aMNAUTYAbl NMUKOB. MOCKONbKY 3akopa-
yMBalOLWNIA INEMEHT MHAMUMPYeTCs Ha -20 ab, 3To o3HavaerT,
4yTO NoTepu B kabene B 04HOM HanpaBieHUU A0MXKHbI 6biTb 10

PaccTosiHne [0 HencnpaBHOCTU
— O6paTtHble noTepu
PaccTosiHne A0 HencnpaBHOCTH
— BHocuMble noTepu

MonHas noaaepxka n3MepeHus
paccTosiHUS A0 HEMCNPaBHOCTU
B pexumax BAL

HacTtpauBaeMble napaMeTpbl

HauanbHoe paccTtosiHue
KoHeyHoe paccTosiHue
HavanbHas yactota (FDR)
KoHeuyHas vactota (FDR)
O6paboTka METOAOM OKHa: npsi-
MOYrO/IbHbI PEXWUM, HOMUHAIb-
HbIi 6OKOBOW NenecTok, HU3KKI
60KOBOW NenecTok, MMHUManb-
Hblli 6OKOBOI NenecTok
CKOpOCTb pacnpocTpaHeHus
MoTepu B kabene

EAVHWLBI M3MepeHus: MeTpbl
unu @yTbl

WNHdOpMaUMOHHBIN 3KpaH
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Xapaktepuctukum LMR Master™ S412E

AHanusartopbl curHasios - BBegeHue

AHanunsaTopbl CUrHanos Auanusaropnl curianos
e Y3konosnocHas UM
LMR Master oCHalleH pexnMamMmu pasinyHbIx e P25 FDMA Phase 1 n TDMA Phase 2
aHann3aTopoB CUrHaNOB, UCMOMb3YEMbIX B OC- o NXDN™
6 e DMR Tier 2 / MotoTRBO™
HOBHbIX 6eCnNpOBOAHLIX CTaHAApTax B Mupe. « ITC-R Positive Train Control (PTC)
AHanusaTopbl CUrHasnoB rnpegHa3HadeHbl Ans o TETRA
MPOBEPKU CNEeAYOWMX NapaMeTpoB: e FirstNet Public Safety LTE
o WIMAX (IEEE 802.16,
e YpoBeHb 1 KayecTBo BY curHana Fixed 1 Mobile)

e KauecTtBo Moaynsaumm
o [oKpbITME ANns HUcxoaswero kaHana (Talk-Out)
e 3aHATOCTb HUCXOASLLErO KaHana

e YyBCTBUTENIbHOCTb MpUeMHUKa (MCKtoYas
TETRA, WIMAX n LTE)

MpuemHuk NMNOP Ha 6ase LICM gnsa acupHbIX
U3MepeHUN 30Hbl NOKPbITUSA

TexHonorusa NOP (nporpamMMHo-onpeaensiemMas
paanocuctema) Ha 6ase LICIM, ncnonbsyemasn B
aHanusaTtope LMR Master, no3sonasieT 6bICTpo m
TOYHO U3MepATb KavyecTBo Moaynaummn BY cur-
Hana ANns Ha3zeMHbIX MOOBUNbHbBIX PaANOCUCTEM, a
6narogaps NOBbILEHHON YYBCTBUTENbHOCTM
MOXHO MOJSTyUYUTb PeaNnUCTUYHbIE AaHHble O Mo-
KpblTun. MNMpumeHeHne dunbtpa MY B LUCH ra-
paHTMpyeT OTCYyTCTBUE OWNOOK BCNeACTBME BO3-
[AeNCTBUS CUIHaNoB B COCEAHUX KaHanax npwu
n3MepeHusax B kaHane. OnuMoHanbHbIA BCTPO-
€HHbIN NpueMHUK GPS obecrneynBaeT nony4vyeHume
nHdbOpMaunm 0 MecTe U3MepeHuns Ans KapTo-
rpapmMpoBaHMNs 30HbI MOKPbLITUSA, @ TaKXe yniyy-
LwaeT nokasartenu cobcTeeHHon 6a3oBol no-
rpewHocT npubopa Ao meHee 50-107°.

OnunoHanbHble MHCTPYMEHTbI KapTorpaduposa-
HWS 30HbI NOKPbLITUSA CAYXaT AN NMpoBeAeHUS
n3MepeHuin cuctem FM, P25, NXDN, DMR un PTC
B aKTMBHOM M MACCUBHOM COCTOAHWU. LMR Mas-
ter No3BonseT N3MepAaTb BaXHelLwmne nokasare-
I NPON3BOAUTENBHOCTU KakK B MOMeLLeHnn (1c-
Mosnib3ys 3KpaHHble METKWN), TaK U CHapyxwu (uc-
nonb3ys MeTkn GPS). lnanasoH ynpaeneHus
TECTMpOBaHVIe C ucnonb3oBaHMeM aHanusatopa LMR Master B MallnHe MOU.I,HOCTbI‘O I’eHepaTOpa CMrHanos B 130 'U‘E no-
TEXHWYECKOro 06CyXMUBaHNS 3BONIAET UBMEPATb YYBCTBUTE/IbHOCTb NMPUEMHUN-
Ka, UCMNosib3ys HEMOAY/TMPOBAHHbIE CUTHabI,
MOAYNMpOBaHHble curHasnbl UM, MmoaynmMpoBaH-
Hble curHanbl AM n undpoByto Moaynaumio. Am-
nnuTyna reHepaTtopa CUrHasos, 4yacroTta, AeBua-
umsa/rnybuHa n wabnoHbl curHanos (LUndposbie)
MOryT perympoBaTbCs HE3aBMCUMMO, YTO MO3BO-
NaeT oTNpaBnsaTb TECTOBbIE CUMHANbI HA BXOA
NMPUEMHMKA N OAHOBPEMEHHO CNeauTb 3a CUrHa-
JIOM Ha BbIX0oZe rnepegaTyuka.

BbICOKOUYYBCTBUTENbHbIV MPUEMHUK aHanmM3aTopa
LMR Master B coyeTaHuUu C onumoHanbHbIMU
aHanusaTopamu curHanos FirstNet LTE, WIMAX u
TETRA obecneunBaeT 6eCnpoBOAHY0 NPOBEPKY
1 KapTorpadupoBaHue NoayYeHHbIX AaHHbIX O
CUTHane B HACXOASILLEM KaHane, a MOLLHbI
dunbTp Ha 6a3e L|CIM rapaHTUpyeET, 4TO Ha U3-
MEpEHUs B KaHasie He BAMSET WYM UAN CUrHanbl
B COCEIHEM KaHane.
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AHann3aTop y3KOMNoJIOCHOM YacToTHon moaynauun (NBFM)

[Anrits zovzss: 1zaas

ey o " T -0 Do
Mpu NoAKMIOYEHUN K paanocucTeMe dyHKUMs AutoScan
No3BONSIET aBTOMATUYECKMN OMpeAennTb YacToTy HeW3BeCT-
HOro nepeaartymka U HaCTPOUTLCS Ha Hee.

[Anritsy 1zeves tsrimem

11.5dB

13318 nV

CneuunanuampoBaHHble MHCTpyMeHTbl 20 dB Quieting (no-
AasnieHve WwyMoB Ha 20 AB) n SINAD (oTHOLeHMe curHana
K WYMY 1 UCKaXEHWUAM) NO3BONSIIOT 6bICTPO U TOYHO OLe-
HUBaTb KayecTBO dYHKLMOHUPOBAHUS aHANOroBoOro npu-
eMHuKa.

[Anritsu oest oiseia

. . Tiww il DY
AHanusaTop y3KonosiocHoi YM MoxeT reHepupoBaTb He-
CYLLYIO C HEMOAYNMPOBaHHbLIM curHanom (CW) wnm c UM c
perynupyemoit Aesnaument Ans CXeM MOAYNALMK, BKIOYas
1 klu, CTCSS/DCS n DTMF.

AHanunsaTop y3konosnocHou UYM

AHanusaTop y3KonosiocHon YM BxoamT B 6a30BytO
KoMmnnekTauuto Bcex npnbopos LMR Master 1 npegHa-
3HayeH Ana aHanmsa PYHKUMOHUPOBAHUA KakK rnpuem-
HMKOB, TaK U NepeaaTyMKoB B COOTBETCTBUM CO CTaH-
paptom TIA-603-D.

DyHKUUS aBTOMaTMYeCKOro ckaHupoBaHust AutoScan
ncnonb3lyeTcs Ans naeHTudUKaumm LeHTpanbHOM Yyac-
TOTbl (M @BTOMATUYECKOM HACTPOMKWN Ha HeE) Heuns-
BECTHOro nepeaartymka. locne 3axBaTta LeHTpanbHOM
4acToTbl HA CBOAHOM 3KpaHe oTobpakaeTcst MHdopMa-
LUMst O MOLLHOCTWN MPUHMMAEMOro CUrHana, NorpeLwHo-

CTW 4acToTbl, AEBMALMN, HaCTOTE MOAYISALUNN, WNPUHE o o

3aHMMaeMOoW NMonoChl YacToT U CYMMapHOM KO3 durun-
€HTe rapMOHUYECKNX UCKaXeHNN. Takxe Aekoanpy-
OTCS M 3aNUCbIBAOTCA CTaHAapTHbIE 3HAaYeHUs ANs
CTCSS, DCS (HOpMasbHbIl 1 MUHBEPTUPOBAHHbIW) 1
DTMF. Ins HacTpOMKK NMPUEMHMKA UMEIKOTCS PEXUMbI

BY nsmepenuns

MpuHATas MOLWHOCTL B KaHane
YacToTa HecylueWn

MorpelwHocTb YacToThl
3aHuMaemas nonoca yactoT (% oT
MOLLHOCTU unn >ab)

WU3MepeHus Moaynaunm

[esnauuns

YacroTta Moaynsuum

SINAD c BY Bxoga

SINAD c ayavo Bxoaa
MNopasneHve wyma

CTCSS / DCS / Inverted DCS /
DTMF

KapTtorpacdwuposaHue RSSI / THD /
SINAD

cdhunbTpoB

MpeabickaxxeHnit 750 mMkc
KomneHcaumu npeabickaxeHuii 750
MKC

BepxHux vactoT: 300 My, 3 klu, HeT
HwxHux yactot: 300 Ny, 3 klMy, 15
Kly, HeT

nozasnieHns wyma Ha 20 Ab (20 dB Quieting) v U3Me- Hacrpoiiku ananusaropa

pPeHUs OTHOLLEHMS CUTHaNa K LWyMy U UCKaXeHUSaM
(SINAD). EanMHuua namepeHns MoXeT BbiTb yCTaHOB-
NleHa Ha ABM, BONbTbl UK BaTTbl B 3aBUCMMOCTU OT
noTpebHoCTEN Nonb3oBaTens.

OUNbTPbI (BEPXHUX YACTOT, HUXHUX YacTOT, Npeabic-
KaX>XeHWN 1 KOMNeHcaLun npeabiCKaXeHuii) no3Bons-
0T BbI6MpPaTb KOMMOHEHTbI @yAMO MOJSIOCkl NMPOnycKa-
HUSI AN NPOBeAEHNSI MPELN3UOHHbBIX U3MEPEHUIA.

BcTpoeHHbIli reHepaTop crnocobeH obecneynts Becb
CMEeKTp CUrHasoB: OT YNCTOro HEMOAYIMPOBAHHOIO A0
MOAYNMPOBaHHOro YM C TeCTOBbIM TOHOM W 3aLLMTOMN

Auto Scan (10 My - 1.6 y)
YacToTa npuemHuka

YacroTta nepepatymka

PasBsizka 4acToT NpUeMHMKa U ne-
pesaTymka

[lynnekcHoe cMeLleHne npuemMHuKa
1 nepenaTunka

Monoca o63opa kaHana

Monoca o63opa ayavo

Bpemsi pa3BepTku ayavo

EAVHMLBI U3M. ANS NPUEMHUKE
EAVHMUBI U3M. ANs nepefaTyuka
Yucnosoe 3HaYeHWe ypoBHS Nnoaas-
NeHns Wwyma

OT HECaHKLMOHMPOBAHHOTO AOCTYMA MPU U3MEHSEMBIX Tecropbie wabnoHs ans reseparopa

3Ha4YeHunax aesnauunn.

DyHKUNS KapTorpadrpoBaHnsl 30Hbl MOKPbLITUA B pe-
XMMe aHanmsaTopa y3KonoaocHon YM Takxxe BXOAUT B
6a3oByto komMnnekTaumo S412E LMR Master. Mpu Ha-
nuynmn curHanos GPS onuMoHasnbHbIi NpueMHnk GPS
(onums 31) no3BonsieT yCTaHOBUTb MECTOMOJIOXKEHME
Toyek RSSI, THD u SINAD, oTobpaxaeMbliX Npuioxe-
HMEeM MpocMOoTpa KapT Ha S412E. Pe3ynbTaTbl 3aT€M
MOryT 6bITb 3KCMOPTMPOBaHbl Kak AaHHble C pasaene-
HueMm Tabynsumen, nsobpaxerHune B dopmate JPEG mnm
B hopmaTe KML Ass nocneayrowero aHanmsa B npu-
noxxeHmm Google Earth™ unu nHom npunoxxeHun ans
paboTbl c kapTaMu. LMR Master npegnaraeTt equHCT-
BEHHOE Ha pblHKE aBTOHOMHOE pelleHne ans paboTbl C
KapTamu B NOMeLLUeHUN ANS Ha3eMHbIX MOBWbHbIX pa-
ANOCUCTEM — MPOCTO 3arpy3uTe NO3TaXHbI NiaH 3aa-
HMUS U HAYMHaWTe NpoLLecC U3MepeHUs, yKasbiBas ToY-
KW NPsSIMO Ha CEHCOPHOM 3KpaHe nNpubopa, UMetoLLeM
BbICOKOE pa3peLleHune.

CUrHanos

Cw

FM + CTCSS

FM + DCS

FM + DTMF

FM + 1 kHz + CTCSS

FM + 1 kHz + DCS

AM ot 10 'y go 10 kl'y, ot 1 Ao
100%
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[AnritSt saavess mension @ WEr &4z w izl v on

cdi ]
Symbol Dev 179955 He
MNAC 233h

‘Sym Rate Em 0.54 mHz

Ha akpaH aHanusatopa P25 BbIBOAWUTCS NosiHast MHdoOpMa-
ums o Kayectse BY.

[Anritsis 1zomcemn s @ Wi rarwizs v

Bacateed et Frog firer [=1r]
-058 S [y amen

Froquescy e e [ Tiam Sig-Gan QFF
Ha akpaHe kaHana ynpasneHus P25 otobpaxatoTcs aaH-
Hbleé B HUCXOASILLEM KaHasie TPAHKUHIOBOW CUCTEMbI B Le-
cTHaguaTepuyHoM dopmaTe. KomnaHus Anritsu npeanaraet
6ecnnaTtHbIN ckpUnT Ans npeobpasoBaHust UHbopMaumm B

LwecTHaauaTepuyHoM (opmaTe B TEKCTOBbIE COOBLLEHNS.

OKkpaH 3axBaTa 6uToOB P25 cnyXuT ANns otobpaxeHus Tpa-
duKka B BOCXOAsLEM KaHase M 3KcrnopTa B namMsaTs USB.

AHanusartop curHanos P25

AHanusatop curHanos P25, onuusa 521, npeaHa-
3HayeH Ana TeCTUPOBaHMS U NPoOBepPKU (PyHKLMO-
HUPOBAHUS TPAAMLMOHHBIX N TPAHKUHIOBbIX pa-
anocuctem ctaHgapta P25. AHanmsatop cMrHanos
P25 nossonseT NnpoBoANTb U3MEPEHUS rnepeaasae-
MbIX CMrHanoB P25 npu HenocpeACTBEHHOM MNOA-
KJIIOYEHUM K nepeaaTymky (Yepes aTTeHiaTop
MOLLHOCTM) nnun B 6€CnpoBOAHOM pexume C uc-
Nnosb30BaHMEM aHTEHHbI. Bxoa aHanusatopa cur-
HasioB MMEET YYBCTBUTENIbHOCTb, AOCTAaTOYHYIO ANS
n3mepeHusa curHanos P25 ¢ yposHem ao -115 abm,
4YTO MO3BOMISIET @aHaNM3MpoBaTb Npobnembl C nepe-
Aadvel Ha pacCTOSIHUU HECKOSIbKUX KUIOMETPOB.

Ons CAFM (cuctembl Phase 1 P25) n m()/4 DQPSK
(cucTtembl LSM n Phase 2 P25) nmetoTcst otaenb-
Hble AeMoAynATopbl. TeCToBble CXeMbl MPUEMHMKA
BK/ItOYatOT WwabnoHbl 1011 Hz BER ans ctaHgapTa
P25, 0.153 PN9 BER, yHUKanbHY cxeMy paboTbl C
rON0COBbLIMW AAHHBIMU ANA OLEeHKN Ko3dduumneHta
61TOBbIX OWMOOK NpU Nepesave ayanocurHana, a
TaKXXe CXeMy KaHasja yrnpasfieHus, NO3BONSAIOLLYIO0
N3MepsaTb YacToTy OWMOOK B COOBLLEHNN KaHana
ynpaBfieHMs U OLeHMBaTb BENNYNHY KO3IPPULMNEH-
Ta 6MTOBbIX OWMOOK B KaHane yrnpaBieHns Ha oc-
HOBaHMM 6UTOB KOppeKLUUM OWNOOK B NPSIMOM Ha-
npaBiaeHUN.

[eHepaTop curHanoB P25 npepnaraer HECKObKO
TeCToBbIX WabnoHoB P25, Bkoyas ctaHaapTHbIE
1011 Hz (Phase 1), 1031 Hz (Phase 1), wabnoH
BER ans paboTbl C rofloCOBbIMU AAaHHLIMU U Wab-
noH 0.153 PN9 BER. YpoBeHb MOLWHOCTW FreHepa-
TOopa MOXeT yCTaHaBNuBaTbCs B AnanasoHe ot 0 ao
-130 abM, yTo OobecneumBaeT NOAAEPXKKY n3Mepe-
HWIN YyBCTBUTENBHOCTM NMpPUEMHUKA. YPOBEHb CUr-
Hana 0 abm moxeT 6bITb ycuneH Ao 6onee BbiCO-
KNX YPOBHEWN C MOMOLLbIO BHELLIHEro YCUNUTens
ANs NCnonb3oBaHWA B KayecTBe BPEMEHHOIO ne-
penatynka BER-TecTa 411 OLEHKU 30Hbl MOKPbI-
Tns. YacTtoTa reHepaTopa CMrHanoB MOXeT 6bITb
npuBs3aHa K 4acToTe nepegartymka Unm KOHTponu-
poBaTbCs HE3aBUCUMO.

CoobLeHns KaHana ynpasieHns B TPaHKUHIOBbIX
cucteMax P25 MoryT 6biTb BbiBeAeHbl Ha akpaH
npubopa n aKcnopTupoBaHbl B NamMsaTb USB ans
npeobpasoBaHus B CTaHAAPTHbIE TECTOBbIE CO06-
LeHMS C ucnonb3oBaHWeM ckpunta Python, aoc-
TynHoro 6ecnnaTtHo Ha Beb-calTe KOMNaHUM An-
ritsu. [laHHble KaHana ynpasneHns MoryT 6biTb 3a-
XBa4yeHbl Nn60 B cBOOGOAHOM pexume unm no 3a-
Npocy Ha OCHOBaHMM NOJIb30BaTE/IbCKUX LUECTHa-
AUaTepUYHbIX 3HaYeHNn ANS 3axBaTa KOHKPETHbIX
coobLieHunit No Mepe ux nosieneHus. OyHkuus Bit
Capture No3BOSSIET 3axBaTbiBaTb, 0OTOH6paxaTtb 1
COXPaHATb TpauK AaHHbIX B BOCXOASILLEM KaHane.

Takxe gocTynHa PyHKUMUSA 3axBaTa curHanos 1-Q B
KaHane 12,5 kl'y, ncnonb3syemas ansa 3anucu gaH-
HbIX OCHOBHOW MOJiOCkl KaHana B namsTe USB B
BUAE AaHHbIX C pasrpaHmyeHvem Tabynauven ans
AanbHelLWwero aHanansa n BoCrnpon3BeaeHus.

e Kavectso BY

e KayecTtBo Moaynaunu

e [okpbiTWe B HUCXOASWEM KaHane (Talk-
Out)

. 3axBaT AaHHbIX 1-Q B OCHOBHOW Mosnoce

e CoobueHuns kaHana ynpaeneHus TpaH-
KWHFOBOW CUCTEMbI

e [eHepaTop TecToBbIX CUrHanos P25 ans
M3MepeHUsa YyBCTBUTENbLHOCTU NMPUEMHUKA
M 30HbI MOKpPbLITUSA

BY nsmepeHuns

e [IpMHATas MOLWHOCTb B KaHane
MorpeLHocTb YacToThl
CnekTp KaHana
naskosas Avarpamma
KoHcTennsaumn

WU3MepeHusa moaynauum

. Tunbl Mmogynsuum (P25 Phase 2):
6asoBasi ctaHuusi (BS) 1 mobunbHas
cTtaHuus (MS)
KauecTso mMoaynsuum
CuMBONIbHOE OTK/IOHEHME
YacroTa owmnbok cMMBONOB
MMcTorpaMma cMMBOOB

U3MmepeHnsa npotokona
. BER v ModFid Ha 1011 Iy, 1031 Hz
0.153, Voice nnu Control Channel
. NAC
. LiBeToBasa koamposka (P25 Phase 2)
. Mpodunb mowHocTn (P25 Phase 2)

LWa6noHbl aHanusaTopa P25
. 1011 Hz (P25 Phase 1)
. 1031 Hz (P25 Phase 2)
e 0.153 (V.52, PN9)
. Voice
. Control Channel
TecToBble curHanbl reHepartopa P25
e p25_1011
p25_511 (0.153/v.52)
p25_1011_cal
p25_intfr
p25_silence
p25_busy
p25_idle
p25_high_dev
p25_low_dev
p25_fidelity
p25_Ism_1011
p25_Ism_511 (0.153/v.52)
p25_Ism_1011_cal
p25_Ism_intfr
p25_Ism_silence
p25_Ism_busy
p25_Ism_idle
p25_Ism_fidelity
p252_bs 1031
p252_bs_1031_cal
p252_bs_silence
p252_ms_1031_0
p252_ms_1031_1
p252_ms_1031_2
p252_ms_1031_cal_0O
p252_ms_1031_cal_1
p252_ms_silence_0
p252_ms_silence_1
cw
am_1khz_audio
fm_1khz_audio
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%_ﬁ AHanusatop curHanos DMR2 (Onuusa 591)

[Anritsis saeacen mzaston @B 4o rar win o AHanusaTop curHanos DMR2 BY usmepeHus
e [lpMHATas MOLWHOCTb B KaHane

MorpelHocTb YacToTbl
CnekTp kaHana
naskoBas Avarpamma
KoHcTennsaumn

AHanusatop curHanos DMR, onuusa 591, npegHa-
3HayeH Ana TeCTMpOBaHMS U NpoBepku paboTocno-
cobHocTn pagnocuctem DMR Tier 2. AHanusaTtop
DMR noaaep>xxnuBaeT nsMepeHne CUrHanaos B Buae
BPEMeHHbIX C/I0TOB, NepeaBaeMbIx Mo ceTm DMR, Vismepenna MOy nA: 62305351 CTaHLY
npuv HeNoCpeACTBEHHOM MOAKOYEHUN K nepeaaTym- (BS) v MOBunbHas cTaHums (MS)
Ky (4epes3 aTTeHaTop MOLLHOCTM) unun B becnpo- Kauecrso moaynsiumm
BOJHOM peXmnMe C UCMOSb30BaHNEM aHTeHHbI. Bxoa SZZTBO"T’;"SSJGMg;i”c"m”:::neoB
aHanusaTtopa CUrHanoB UMeeT YyYBCTBUTENbHOCTb, TMCTOrpaMMa cUMBOsoB
[OCTAaTOYHYO ANs U3MepeHmsa curHanos DMR B ava-

U3MmepeHnsa npotokona
nasoHe Ao -115 abM, 4To NO3BONAET aHaIM3MpPOBaTb e BER M EVM Ha 1031 My, 0.135,

3 W noaTBepxaaTb npobnembl B paboTe nepeaaTymka, Voice, unm Control Channel
Ha akpaHe aHanu3aTopa curHanos DMR oTo6paxaeTcs . LiBeToBas KOANPOBKa
nonHasa VIHd)OpMaLLVIﬂ 0 KayectBe BY curHana u mMoaynsa- HaXO,ﬂ,ﬂLlJ,erOCﬂ 3a MHOro KMHOMeTPOB OT noJib30Ba-
umn. Tens. Ans cuctem «basosas ctaHuns» (BS) n «Mo-  Wa6nonb ananusatopa DMR
6unbHasa ctaHums» (MS) npeanaratoTcs oTAesbHble . éofés”zv 5 Pro
AeMoaynAaATopbl. TeCTOBble CXEMbl MPUEMHUKA BKJ1HO- . Voice (¢ )
[t oo @D W v o — et yatoT wabnoHbl ctaHaapTa DMR 1031 Hz BER, wab- «  Control Channel
L] o .
R noH 0.153 PN9 BER, yHUMKanbHy cxemy ans pabo- . Sélleﬂce
o Tbl C FONIOCOBbLIM CUIFHANIOM, KOTOpas rno3BONSET oue- © dle
=y HUTb KO3 dULUMEHT owmnbok no 6utam (BER) B ay- Tec‘r(:jablebl.uaﬁnoribl 6a3soBoii cTaHUMK
St H e dmr_bs_1031
e n.:. AVo nepepadvax, wabnoHbl «Silence» n «ldle», a « dmr_bs_511(0.153)
S JEL 4 TaKXXe CXeMy ynpassolWero KaHana, no3BosisoLwyto - dmr_bs_silence
D = M3MepsTb YacTOTy OWNBOK B COOBLLEHNN yrpaB- = dmr_bs_1031_1_pcnt_ber
== & = & NSAOLEro KaHana v oLeHMBaTb KO3hMdULMEHT 6UTo- - mrbs S11(0.159) 1_pent_ber
Hie BbIX owmnbok (BER) Ha ocHOBaHUM 6UTOB KOppeKLumn ecw
1 B NMPSAMOM HanpaB/IEHUN. = am_1khz_audio
1 . « fm_1khz_audio
= B B B o E BcTpoeHHbI reHepaTop curHanos DMR npepnaraet .
ecetied Pt Freaor 1] RTEn C TectoBble WabsoHbl MO6MNBbHOW
g i sars o s e HECKONbKO TecToBbIX WwabnoHoB DMR, Bkatoyas craHumMmn
ety ey s re—— R CTaHAapTHbINM 1031 Hz BER 1 wabnoH 0.153 PN9 - dmr_ms_1031
DKpaH KaHana ynpasneHust DMR cofepXxuT nHdopmauuio B BER ypOBeHb MOLLHOCTW FeHepaTopa MOXEeT ycTa- e dmr_ms_511(0.153)
LecTHajLaTepuyHoM popMaTte 0 JaHHbIX HUCXOASLLEro i = dmr_ms_silence
KaHana TPaHKUHIroBoi cuctembl. Komnauus Anritsu npea- HaBn“BaTbCs B AvanasoHe ot 0 Ao -130 AbM, uTo e dmr_ms_1031_1_pcnt_ber
naraet 6ecnnaTHbli NPOrpaMMHbIi CKPUNT A1 KOHBEPTU- obecneunBaeT noaaepXKy M3MepeHMl71 YyBCTBUTENb- e dmr_ms_511(0.153)_1_pcnt_ber
POBaHMWS A@HHbIX B LWECTHaALATEPUYHOM copMaTe B TeK- HOCTM NpMEeMHMKa. YPOBEHb curHana 0 agbm mMoxeT . cwW
cToBble COObLIEeHNS. o * am_1khz_audio
6bITb ycuneH ao 6onee BbICOKMX YPOBHEN C MOMO- - fm_1khz_audio
[t oot @ e i LWblO BHELWHEro ycunuTensa A7 UCnosib30BaHnsa B

KayecTBe BpeMEeHHOro nepepatymka BER-Tecta and
OLLEHKM 30Hbl NOKPbLITUA. YacToTa reHepaTopa cur-
HasfioB MOXET 6bITb NpUBsA3aHa K YacToTe aHanusa-
Topa curHanos DMR wn KOHTPO/IMPOBATLCA HE3aBN-
CUMO.

CoobLeHns kaHana ynpasieHus B TPaHKUHIOBbIX
cuctemax DMR MoryT 6biTb BbiBEAEHbI HA 3KpaH
npubopa n 3KCNopTUpoBaHbl B NamMaTb USB ans npe-
obpa3oBaHus B CTaHAAPTHblE TeCcToBble coobLieHns ¢
MCMonb30BaHneM ckpunta Python, goctynHoro 6ec-
nnaTHo Ha Beb-cariTe KkoMnaHmn Anritsu. [laHHble
KaHana ynpasfneHus MoryT 6biTb 3axBadeHbl Mbo B
cBob60oaHOM pexunme, nmbo No 3anNpocy Ha OCHOBAHUMU

Ha akpaHe DMR Bit Capture oTobpaxaeTcs Tpaduk B BOC-

XOAALEM KaHane U BbIMNOJIHAETCA 3KCNOPT AaHHbIX B USB- o
namaThb. Nnonb30BaTENbCKUX WEeCTHaAUATEPUYHBIX 3HAYEHNUN

ANS 3axBaTa KOHKPETHbIX COObLEeHnI No Mepe nx
nosenenuns. ®yHkums Bit Capture no3BonseT 3axsa-
TbiBaTb, OTO6paxaTb U COXPaHATb TpaduK AaHHbIX B

BOCXOoAdLllEM KaHane.

Takxe AocTynHa PyHKUNUSA 3axBaTa AaHHbIX 1-Q B
KaHane 12,5 kl'y, ncnonb3syemas ansa 3anucu gaH-
HbIX OCHOBHOW Mosiocbl KaHana B namsTe USB B Buae
OaHHbIX C pasrpaHuyeHneM Tabynsauven ans aanb-
Helwero aHann3sa n BOCNpou3BeAEHMS.

e Kavectso BY

e KayecTtBo Moaynsauum

e [okpbiTWe B HUCXOASLWeEM KaHane (Talk-Out)
. 3axBaT AaHHbIX 1-Q B OCHOBHOW nosnoce

e CooblleHns KaHana ynpaBfieHUst TPaHKUHIo-
BOW CUCTEMDI

. [eHepaTOp TecToBbIX cMrHasioB DMR ans us-
MepeHnsa YyBCTBUTENbHOCTU NPUEMHUKE U
30Hbl MOKPbLITUA
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AHanusatop curHanos NXDN (Onuusa 531)

[Anritsu ssesesn pansspn @ War war wize v e Lo

Ha akpaHe aHanusaTopa curHanos NXDN oTobpaxaeTtcs
nonHas uHdopmauumsa o kavectse BY curHana.

[Anrits ssever cesoapm @ War Eam Wi ar e

B B B e

-
i

pp———
SKkpaH kaHana ynpasneHus NXDN coaepXxuT uHbopMaLumio
B LWWeCTHajuaTepuyHoM popMaTe 0 AaHHbIX HUCXOASILLEro
KaHana TPaHKWHIroBoi cucteMbl. KoMmnanus Anritsu npeana-
raeTt 6ecniaTHbIi MPOrpaMMHbI CKPUNT AN KOHBEPTUPO-
BaHWA AaHHbIX B LWECTHaauaTepuyHom dopmaTte B TEKCTO-
Bble CO06LUeHUs.

[Anritsu ovaszen cavnzipn @B 4ar war wize v

-
" n DR w D o B —
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TP T Fag-Gem GFF
Ha akpaHe NXDN Bit Capture oTobpaxxaetcs Tpacduk B BOC-
XOASLLEM KaHase U BbIMOMHAETCS 3KCMOPT AaHHbIX B USB-
namsTb.

AHanusaTtop curHanos NXDN

AHanusatop curHanos NXDN, onuusa 531, npeaHa-
3Ha4yeH Ana TeCTUpOBaHMS 1 NpoBepku paboTocno-
CO6HOCTU TPAaAMLMOHHbBIX U TPAHKUHIOBbIX paano-
cucteM NXDN. AHanmnzatop NXDN no3sosisieT npo-
BOAUTb U3MepeHUs nepeaaBaeMbiX curHasios NXDN
npwn HenocpeaCcTBEHHOM MOAK/IIOYEHUN K rnepeaaT-
UMKy (4Yepes aTTeHaTop MOLLHOCTM) unun B Becnpo-
BOAHOM peXuMe C UCMOJIb30BaHMEM aHTeHHbI. Bxoa
aHanusaTtopa CUMrHasioB MMEET YyBCTBUTE/IbHOCTb,
[OCTaTOYHY0 AN nsmepennsa curHanos NXDN o -
115 abM, 4TO NO3BOMISIET aHANN3NPOBaATb U NOA-
TBepxaaTb Npobnembl B paboTe nepepatynka, Ha-
XOASLWEerocs 3a MHOro KMJIOMETPOB OT nosib3oBaTe-
nsa. Ana cuctem NXDN 12.5 kHz n 6.25 kHz nmetot-
CS OTAEeNbHble AeMOAYNATOPbl. CXeMbl NMpoBepKu
nepegaTymka BKIOYalOT WabnoHbl 1031 “Tone” BER
ctaHgapta NXDN n 0.153 PN9 BER. [1ng npoBepku
KoadduumneHTa 6mutoBbix owmnbok (BER) 6€3 oTkt0-
yeHus obopynoBaHMs npeanaraeTcs yHukanbHas
cxeMa, paboTatoLas ¢ rosioCoBbIMU AaHHbIMK, A5
oueHKkM kKo durumeHTa 6UTOBLIX OWMOOK Ha OCHO-
BaHWN 6GUTOB KOPPEKLMM NOrPELLHOCTN B MPSIMOM
HanpaBfeHUK, a TaKXe CXemMa KaHana yrnpasfeHus,
No3BoNsAoLLAA U3MEPSTb YacToTy OWNOOK B CO06-
LeHUN KaHana ynpasieHnsa 1 OLueHUBaTb BEIUYNHY
BER B KaHasne yrnpasfieHus Ha OCHOBaHUW 61MToB
KoppeKunmn owmnboK B NpSMOM HanpaBieHUu.
BcTpoeHHbIV reHepaTop curHana NXDN npeanaraet
cBbilWwe 7 wabnoHoB curHanos TectnpoBaHmns NXDN
Ha CKOpOCTAX kak 9600 (12.5 kHz), Tak n 4800
(6.25 kHz), Bkntoyas ctaHgapTHble 1031 “Tone”
BER 1 511 (0.153) BER.

YpoBeHb MOLLHOCTM reHepaTopa MOXeT yCTaHaBAn-
BaTbCsa B agnanasoHe oT 0 go -130 abMm, 4yTto obecne-
YmMBaeT NoAAEPXKY U3MEPEHUI YYBCTBUTENTbHOCTMU
npuemMHumka. YposeHb curHana 0 abm gonyckaet
ycuneHue go 6onee BbICOKUX YPOBHEN C MOMOLLbIO
BHELWHEro ycunuTens Ans ucnonb3oBaHWs B Kade-
CTBE BPEMEHHOro nepeaatynka BER-TecTa and
OLIeHKM 30HbI MOKpbITUSA. YacToTa reHepaTopa cur-
HanoB yCTaHaBNMBaEeTCA HE3aBUCMMO OT YacToTbl
aHanusaTtopa NXDN.

CoobueHns KaHana ynpasneHus B TPAaHKNHIOBbIX
cuctemax NXDN MOryT 6biTb 3axBayeHbl Kak AaHHble
B LWeCTHaauaTepu4yHoM cdopmate 1 BbiBeAEHbl Ha
3KpaH npmnbopa 1 aKCNopTMpoBaHbl B NamsaTb USB
ANs npeobpa3oBaHUs B CTaHAapTHbIE TEKCTOBbIE
coobLieHmnsa ¢ ncnonbloBaHmMeM ckpunta Python,
AoctynHoro 6ecnnaTHo Ha Beb-caliTe KoMnaHMM An-
ritsu. ®yHKkumMa Bit Capture No3BONSET 3axBaTbl-
BaTb, 0TO6paxaTb M COXpPaHATb TpamK AaHHbIX B
BOCXOASILLEM KaHane.

Takxe AOCTynHa PyHKUMS 3axBaTa AaHHbIX 1-Q B
KaHane 12,5 kl'u, ucnonblyemas ans 3anuvcu AaH-
HbIX OCHOBHOW MOMOChLI KaHana B NamMsTb USB B BU-
Ae AaHHbIX C pasrpaHuyeHuem Tabynaumen ans
AanbHeWLwero aHanmsa n BOCNpon3BeaeHus.

e KayectBo BY curHana

e KayectBo Moaynsuum

e [lokpbiTne B HUCxoAsILEM kaHane (Talk-
Out)

e  3axBaT AaHHbIX 1-Q B OCHOBHOW nosnoce

e CoobuleHuna KaHana ynpaBieHnst TPaHKUH-
roBOM CUCTEMBbI

. FeHepaTop TecToBbiX curHanoB NXDN ans
M3MepeHUs YyBCTBUTENBHOCTU NMPUEMHKKA
M 30Hbl MOKpPbITUSA

BY namepeHnusn

MpuHsATas MOLWHOCTb B KaHane
MorpewHocTb YacToTbl
CnekTp KaHana

[na3skoBas gvarpamMma
KoHcTennsummn

N3MepeHusa moaynaumm
e  KauecTBo Moaynauuu
e  CWMBONbHOE OTK/IOHEHUE
e  YacroTa ownBOK CUMBOJSIOB
e [wncTOrpaMmma cvMBOJIOB

WU3MepeHus npoTtokona
. BER v EVM Ha 1031 I'u, Voice,
nnn Control Channel
e RAN

LWa6noHbl aHanusatopa NXDN
. 1031 Hz
e 0.153 (V.52, PN9)
. Voice
. Control Channel

TecToBble Wa6NOHbI FreHepaTopa cur-
Hanos NXDN

. nxdn_1031_9600
nxdn_511(0.153)_9600
nxdn_high_dev_9600
nxdn_low_dev_9600
nxdn_udch_pat_10_9600
nxdn_cac_9600
cw
am_1khz_audio
fm_1khz_audio

13 u3 28



Xapaktepuctukum LMR Master™ S412E

HacTtpanBaeMbliii YeTblpexCeKLUMOHHbIW 3KpaH
Monb3oBaTesb MOXET HAaCTPOWUTb 3KPaH B COOTBETCTBUM C
Tpeb0oBaHUSMU U3MEPEHWUIA.

[Anritst svassors ssm i o

Mobile CC

Mobile NC 08257
Base CC a2 ittt
LAC 12282
MS Max Tx Pwr 40dBm

CBoAHbIN 3kpaH TETRA
NHdopmaLms 0 KoHdUIrypaLuum CoTbl U MakCMMasibHas MOLL-
HOCTb, NMojaBaeMasi K MO6UIbHbIM CTaHLMUSAM.

[ ——

FnaskoBas anarpamma

BennumnHbl UCKaXeHWsl, oTo6paxaeMble C MOMOLLbIO r1a3ko-
BOV AMarpaMmMbl, No3BONSOT HarNsAHO NoKasaTh U3MeHe-
HWSA B amMnanTyAe, hase U MEeXCUMBOJbHON CUHXPOHM3a-
ummn. O6NacTb CBOAHbLIX AAHHbIX UCMOSb3YeTcs ANs BbiBOAA
YNCNOBOrO BbIPAXEHWS OLWNGKH.

Sunritsu e 24 pm

KoHcTennsaumoHHas agmarpamMmma

OTobpaxeHne nckaxeHuii B hopme KOHCTENIALMOHHOM
AvarpaMMbl No3BoNAIOT BbISBUTL MPO6IEMbI, BO3MOXHOWM
NPUYNHON KOTOPbIX SBASETCS CHUXEHUE KadyecTBa dyHK-
LMOHMPOBAHUS NepeAaTynka, MHOroly4eBOCTb UM UHTEp-
depeHuuns.

AHanusaTop curHanos TETRA

AHanusaTtop curHanos TETRA, onuusa 581,
npeaHasHadeH Ans TeCTMpoBaHUsS U NoATBEp-
XAeHNS 3PUPHOro PyHKLMOHNPOBAHUSA CUCTEM
LM@pPOBOV TPAHKUHIOBOW paanocsasn TETRA.
AHanusaTtop TETRA NpoBOAUT OLEHKY (DYHKLNO-
HMPOBaHMSA Kak (PU3MYECKOro ypoBHS, Tak U Co-
Tbl N8 NoApo6HOro nlyyeHns GakTMyeckoro
cocTtosiHus. Bnarogapsi BbICOKOW 4yBCTBUTENb-
HOCTW NpUeMHKKa, aHanmsaTop TETRA cnocobeH
NpoBOAUTb aHaNM3 PYHKLMOHUPOBAHUS CUCTEMBI
PMR B nto6oM mecTte. TeXHUYECKU nepcoHasn
o6bekTa UM nHxeHepobl No pabote ¢ BY obopy-
[OBaHWeM MOryT NpoBoanTb 6ecnpoBoaHble U3-
MepeHnsa ANns NpoBEpPKM Ha MecTe 30Hbl NOKPbI-
TUS nepepaTynka U Kavyectsa curHana 6es or-
K/OYEeHUs CcOTbl. B cnyyae nonyyeHns COMHU-
TenbHbIX pe3ynbTaToB B 6€CNpoBOAHOM pexume
CNeumManmcT MOXET HaMpsMY NOAKIOYNTLCS K
6a30BoOM CTaHUMM ANa NPOBEPKU KayecTBa Cur-
Hana v MOLLHOCTU rnepeaaTyuka.

Mopaynb BekTOopa owmnbkm (EVM)

Moaynb BekTOpa OWNBKM MOAYNSLUMN — 3TO OTHO-
LeHMe ymcna owmnboK, NN UCKaxXeHui, B hpakTn-
UEeCKOM CUrHane B CpaBHEHWUN C naeanbHbIM CUr-
HanoM. 3HadyeHus EVM, Bbixogsiune 3a npeaensbl
[OMYCTUMBbIX, MPUBOASAT K YXYALIEHUIO KavyecTBa
CUrHana ans Bcex nosb30BaTeNlbCKUX YCTPOMUCTB.
Bbicokue 3HaveHuss EVM MoryT ykasbiBaTb Ha
MHOIO/1ly4€BOCTb, BbI3BAHHY AECTPYKTUBHbIM CO-
yeTaHWEM OTpaXeHHbIX CUTHANOoB.

1Q-ancbanaHc n OTKIOHEHUE N0 aMIJIUTY-
ae/dase

OuncbanaHc aaHHbIX 1Q nokasbiBaeT pasHULY Mex-
Ay $a30BbIMM COCTOSAHUAMM. OWNBKKM aMnAnUTyabl
1 asbl yKasbiBalOT Ha NpUUMHY owmnbok 1Q.

CBoaHaa uHdopmaums no cetm TETRA

DKpaH co cBoAHOM nHdopmMaumen no cetn TETRA,
MoNy4YeHHOW Mo KaHany ynpasneHus 6a3oBoi
CTaHUMK, COAEPXKUT MHDOPMALMIO O LLBETOBOW KO-
AvpoBke 6a30BOM CTaHUUM U MOBUBbHbBIX YCT-
POWMCTB, KOAY CETU U KOAY 30Hbl PACMOIOXKEHNS.
Takxxe Ha 3KpaHe BbIBOAUTCS MHPOpMaLMs O MaK-
CMMasnbHOM NepeaaBaeMoit MOLWLHOCTM MOBUNBHOM
CTaHUWKM B HanpasneHuu, onpeaeneHHoM 6a3oBom
CTaHumen. N3yueHune gaHHbIX NoKasaTenen MoxeT
noMoYb B OnpeaeneHnn NpuYmMH Henonagok, o Ko-
TOpbIX coobLatoT nonb3oBatenun, un ybeamTbes,
4YTO HOBbIE€ CUCTEMbI FOTOBbI K MCMOMIb30BaHMIO MO
Ha3Ha4YeHWIo A0 TOro, Kak oHu ByayT yctaHoBne-
Hbl MOBCEMECTHO.

BY usmepeHus

. MpuHATas MOLWWHOCTb B KaHane
MorpeLHocTb YacToTbl
CnekTp KaHana
KoHcTrennauus
JInHeWHas KOHCTeNnnsums
McTorpamma
[naskoBasl AvarpamMmma

U3mepeHunsa moaynauum

e  Mopaynb BekTOpa OWNBKU MOAYNsi-
umun
KoadduumneHT 6MTOBBIX OWNO6OK
1Q-aucbanaHc
Owwunbka no amnnutyae/dase
YactoTa ownbok cMmMBONOB

WU3MepeHus npotokona

. PaclumpeHHas uBeToBasi KOAVPOB-
ka 6a30BOW CTaHUMKn

. MobunbHas uBeToBas KOAMPOBKa

. KoavpoBka MobunbHoOW ceTu

. LiBeToBas koavMpoBka 6a3oBoi
cTaHumn

. KoavpoBKa 30Hbl pacnosiokeHus

. MakcuManbHas MOLHOCTb nepe-
Aauv MOBUBbHON CTaHUuUn

TecToBble Wa6a0HbI 623080 CTaH-
uum

. tetra_bs_idle_unallocPCH

. tetra_bs_busy_allocPCH
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' @ AHanunsatop curHanos PTC (Onuua 721)

[Anritsu eanaent casraspn @B wor warw e

Tum Sig-Gan OFF

OCHOBHOM 3KpaH aﬁanmaTopé' curnanos PTC ¢ DQPSK

BY usmepeHus
o [pUHATas MOLWHOCTL B KaHane
o [lOrpewHoCTb 4acToTbl
o CnekTp kaHana
.
.

AHanunsaTtop curHanos PTC

AHanusaTtop curHanos PTC, onumnsa 721, npea-
Ha3HayeH ANns NpoBepKN 1 NOATBEPXAEHUS
KayecTBa PYHKLMOHMPOBaAHUSA pagnocucTem
Positive Train Control B COOTBETCTBUWN CO CTaH-

napTom ITC-R ANs enesHbIx A0pOr ynpaBne- /e b -
HunA FRA knacca 1. AHanu3saTtop curHanos PTC unn

Mo3BOJIAET NPOBOAUTL U3MEPEHUS nepesaBae- KoadpduumeHT 6uTosbIX OWMEOK
MbIX cUMrHanos PTC npu HenocpeaCcTBEHHOM :Doulﬁgiga;::ﬁmyubl/d)a%l
MOAK/IOYEHNN K NepesaTumnky (uepes atre- YacToTa oWwMEoK CMMBONOB
HIOATOp MOLWHOCTK) UM B 6ecnpoBOAHOM pe-

XKMMe C UCMONb30BaHNEM aHTEHHbI. Bxog aHa-
nn3aTopa CUrHanoB UMeeT YyBCTBUTENbHOCTb,
AOCTaTOYHYIO A1 USMEPEHUS YPOBHS CUrHa-
nos PTC go -115 abM, 4To No3BoNsieT aHann-
31poBaTb M NoATBepXAaTb Npobnembl B paboTte
nepepaTymka, HaxXoOASLErocst 3a MHOrO Kuio-
MeTpOB OT Mnosib3oBaTens. Takxe obecneuynsa-
€TCa aHanu3 HenpepbIBHbIX U UMMNYNbCHbIX/
nakeTHbIX AaHHbIX DQPSK ckopoCTu nepenayu
«Half Rate» (8 ksps) n «Full Rate» (16 ksps).

BcTpoeHHbI reHepaTop curHanos PTC npea-

naraet Tpu TeCTOBbIX WAaBoHa C pasfnyHbiMy - Pno-normal_4 16000
* pn9_normal_seq_16000

KOMBUHauusamm, oT npocTbix 0.153 (PN9) no -cw

wabnoHos O.153 ¢ pa3nuuHbiMu npeambyna- = am_lkhz_audio

Mu (B COOTBETCTBUM C ITCR v1.0 RO2). = fm_1khz_audio

naskoBas Avarpamma
KoHcTennsaums

LWa6noHbl aHanusatopa PTC
* 0153_cont_1_8000

= 0153_cont_2_8000

* 0153_cont_3_8000

= pn9_normal_1_8000

* pn9_normal_2_ 8000

= pn9_normal_3_8000

* pn9_normal_4 8000

* pn9_normal_seq_8000
* 0153_cont_1_16000

= 0153_cont_2_16000

* 0153_cont_3_16000

* pn9_normal_1_16000
* pn9_normal_2_ 16000
* pn9_normal_3_16000

YpoBeHb MOLLHOCTM reHepaTopa MOXEeT KOH-
TponupoBaTbCcs B AnanasoHe ot 0 go -130
AbM, uyTo obecneumBaeT NoadepXKY naMepe-
HUW YyBCTBUTENbHOCTM NPUEMHMKA. YPOBEHb
curHana 0 abm gonyckaet ycuneHune no 6onee
BbICOKMX YPOBHEW C MOMOLLbIO BHELIHEro ycu-
NnnTensa Ang UCrnosb30BaHUSA B KayecTBe Bpe-
MeHHOro nepegatymka BER-TecTta Ang oueHkun
30Hbl NOKPbLITUA. YacToTa reHepaTopa cuUrHa-
nos PTC ycTaHaBnnBaeTCs HE3aBUCMMO OT
yacToTbl aHanusaTopa PTC.

AHanu3aTop No3BOJISIET BbIMOHATb OLEHKY
cnefyrwmnx XapakTepucTuk:

. KauvecTtso BY
. KauecTtso Moaynsuum
. KauecTtBo KaHana
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MN3MepeHue 30Hbl NOKPbITUA Ha3eMHbIX MO6UJIbHbIX paanocucteM (LMR)
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OnuuoHanbHas dyHKUMS KapTorpadupoBaHNs 30HbI MOKPbLITUS
no3BonsieT 0To6pasnTb pe3ynbTaTbl U3MEPEHUS Ha KapTe C yKa-
3aHuWeM nHdopMaummM, NonyyYeHHon oT npuemMHuka GPS. Touku
AaHHbIX 0TO6PaXarTCs C UCMONb30BAHNEM LIBETOBOW KOAMPOB-
KW Ha OCHOBaHWW NapaMeTpoB COPTUPOBKM, ONpeaeneHHbIX
nosnb3osaTenem Ans BbIGPAHHOrO TUNa U3MepeHuns.

C nomoLublo onumoHanbHol dyHKUMKM kapTorpadupoBaHuns 30-
Hbl MOKPbITUSi LMR Master no3BonsieT reHepupoBaTtb daitn
Google Earth B popmaTe KML ¢ ykasaHueM BenmunH BER, Mod-
ulation Fidelity unn EVM, RSSI, THD nnu SINAD, oTobpaxae-
MbIX C MOMOLLbIO LIBETHbIX KHOMOK.

[T e
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Pani] Pilei TIEREI FIEE 301 DET B@H QESFS Tbr
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Wrwl] S50k CERT FIGU 20 DAY BOY LRERE
(WPt it VER FIER N3 203 B AT
[Pt ik DGR §1E5 VB BRQ B0 LI
[P ik CLERE MR WO NOE B UANPE
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TIEU 3T D03 B LANPS ;1
i D16 W3 Dol 0 LAERS WAl 1% i
[GPaeie S50 GLEM TAEE BB DOE BON QONRS  BGe IDWEGY IBERN Oiw
Onuus «KapTtorpadvpoBaHue 30Hbl NOKPbLITUS» obecrneunsaeT
nonyyeHve TekCToBoro daiina c pasaeneHnem Tabynsuven ans
NpoCMOTpa B 3NEKTPOHHbIX Tabnaunuax, ¢ UCMoNb30BaHNEM
Nonb30BaTENbCKUX CKPUMTOB UAM AN UMNOPTa B NPOrpaMMHoe
obecneyeHne Ans pacyeTa paAMONoOKpPbLITUS, NpeAoCcTaBnseMoe

CTOPOHHUMM paspaboTymKamu.

GRREBECRRRRRRERIRRERNEGE

N3MepeHUs 30HblI NOKPbITUA Ha3€MHbIX
MO6M/IbHBbIX pagunocucTtem

Onuuun Ans U3MepeHuns 30Hbl MOKPbITUSA HaseM-
HbIX MOB6UbHbBIX PaANOCUCTEM B COYETAHUMU C
onumen 31 «MNpneMHUK GPS»N03BONSIIOT n3Me-
pATb M 3anncbiBaTb KOYEBbLIE NapaMeTpbl Ka-
yecTBa CMrHasa HaseMHbIX MOBUAbHbIX paano-
cucteM. [ins aHanoroBbIX CUCTEM C YACTOTHOM
MoAynsiuMen Ha KapTy MOryT 6biTb HAHECEHbI
Takue napameTpbl KaK MHAWKATOP MOLLHOCTH
npuHaToro curHana (RSSI1), cyMMapHbIn KO3g-
(PUUNEHT rapMOHMYECKMX UCKaxeHuh (THD) u
OTHOLIEHME CUrHana K WyMy U UCKaXKEHUsaM ne-
peaatyunka (SINAD). Ans undpoBbIX HAa3EMHbIX
MOB6UNbHBIX PAaANOCUCTEM Ha KapTy HaHOCATCS
AaHHble 0 KoadduLmMeHTe 6UTOBbLIX OLWNBOK
(BER), kauecTBo Moaynsaumm (Mamn Moaynb Bek-
Topa oWwmnbKM MoAYyNSLUUM) U UHANKATOP MOLLHO-
CTU npuHaToro curHana (RSSI). Bce Toukn aaH-
HbIX COMPOBOXAAKTCA KOOpAMHATaMu, Nony-
YEHHbIMK C NMOMOLWbIO NpueMHuKa GPS, nHoop-
Maumen 0 BpEMEHWN 1N COXPAHSIOTCA B NaMsATb
npMMepHO Kaxkable ABe ceKyHAbl. [1Ba danna
MOryT 6bITb 9KCMOPTMPOBaHbI; TEKCTOBbIV hann
C pa3geneHvem Tabynsaumern ana mmnopTa B
3/1eKTPOHHblE Tabnumubl U Nob30BaTeNbCKNE
CKpuNTbI ANa aHanusa, unu dann B ctaHaapT-
HOM popmaTe KML ansd NpocMoTpa € MOMOLLbIO
nporpamMm ansa paboTbl ¢ reorpadunyeckmmm
AaHHbIMK 1 KapTamu, HanpuMmep, Google
Earth™. B cnyuasix, Koraa curHan GPS Hegoc-
TyneH, LMR Master no3BonseT Nosb30oBaTesto
MMMNOPTUPOBATL M/1aH 3Taxa unu Apyryro KapTy
M C MOMOLLIbIO CEHCOPHOr0 3KpaHa C BbICOKUM
paspelleHneM 3anncbiBaTb TOYKN AaHHbIX.

3HayeHne NHAMKaTopa MOLLHOCTU MPUHSATOrO
curHana (RSSI), coxpaHseMoro B nNaMsTb, SB-
naetcs cpeaHum npuMmepHo 50 000 oTaenbHbIX
M3MEpEHUN B CEKYHAY, BbINOJIHAEMbIX 3@ nepu-
o[, U3BMEepEHMUS.

3HauyeHne Moayns BeKTopa oWwunbku moaynsaumm
nnu Kadectsa moaynsaummn (Modulation Fidelity)
CNTYXXWUT XOPOLIMM MHANKATOPOM YPOBHS MHOMO-
ly4eBOCTU B U3MEPSIEMOM CUrHane.

Mpu n3mepeHnn xapakTepucTuk kaHana 6es oT-
KJIIOYEHUS CXeMa KaHana ynpasieHus No3Boss-
€T N3MepsATb YacToTy OWNBOK COObLLEHUA U
oueHmBaeT KO3 PUUMEHT BUTOBbIX OLLIMOOK
(BER) Ha O0CHOBaHWK aHanun3a KoppeKumn oLn-
60K B NpSAMOM HanpaBfeHWU Ha AaHHbIX KaHana
ynpasneHus.

LLlabnoH Voice nossonseT oueHnTb BER B pe-
anbHOM peyeBOM Tpaduke Ha OCHOBAHWM aHa-
NIn3a AaHHbIX KOppPeKLnn ownboK B NPSIMOM Ha-
npaBneHnn, ycTpaHsas HeobXoaANMOCTb B OTKJIIO-
YeHun Hambornee BaXKHbIX CUCTEM ANS NpoBeae-
HUS aHanM3a 1 No3BOAA MPOBEPATbL Ka4ecTBO
nokpbiTna 6e3 nepeboes B paboTe.

MapameTpbl kapTorpacdupoBaHus
30HbI NMOKPbLITUSA

MNpuHMMaemas yacToTa KaHana
MpuHMMaeMsblit WabnoH curHana
ABTOMaTUYECKUIA AnanasoH
npvema

Tun nosTopa Ans KapTorpadu-
poBaHus B NomeleHnn (spems
VAW paccTosiHue)

Bpemsi noeTOpa

PaccTosiHne nosTopa

EanHuupbl pacctosiHua

Tunbl kapTorpacupoBaHUsA 30HbI
MOKpPbITUA

AHanorosbii YM: Analog FM:
RSSI, THD, SINAD

Ayano SINAD OT BHeLHero
npueMHuKa

Lundposoit LMR: RSSI, BER,
Mod Fid unn EVM

LiBeToBble KOAbl kapTorpadupo-
BaHus

5 ypoBHel
4 TOYKM paspbiBa
HacTpoiiku nonb3osaTtens
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AHanunsartopbl curHanos LTE (Onuuu 541, 542, 546)

KauecTtBo moaynsiumm — MowHocTb/ PecypcHbiii 6510k
BbICOKWIH YPOBEHb MCMONIb30BaHNSA PECYpPCHbIX 610KOB yKa-
3bIBaeT Ha TO, YTO coTa 6/1M3Ka K COCTOSIHMIO NEPErpysKku u,
BO3MOXHO, C/lelyeT HaunHaTb NNaHNpoBaThb yBelnyeHue
€MKOCTU CUCTEMBI.

I Forn Brve |

- ]
KauectBo moaynauum — KaHanbl ynpasneHus
Bbicokue 3HauyeHus 6yayT roBOpuUTb O HanMunM 60NbLINX
obnacreit B3aMMHON MHTEpdEPEHLMN COT, YTO SIBSIETCS
NPUYMHON CHUXXEHUSI CKOPOCTM Mepefayun AaHHbIX Ha rpa-
HMUAx CoTbl. HU3KME 3HAUYEHUS YKa3bIBaOT Ha Npo6neMbl B
MOKPbITUN B MOMELLEHUSX.

p— e | e

RS Power (All A
Average Dalta Power

Power |  (Max=Min) _
~75.9dBm

| P E )
Jomw i

e o) e
6§ e x 4

— o
L) 023

| [ | sy | |
ddmpHble n3MepeHns — TecT nepegaTumka

AHann3 onopHbIX CUrHaNo0B aHTeHH MIMO no3BonseT onpe-
AeNNTb, HAaCKONIbKO KayecTBeHHO paboTaeT MIMO. Cnuwkom
6onbluas pasHuUa B MOLYHOCTSX FOBOPUT O HAMYMK Mpo-
6nem.

[ ANRSU sicwier) monst pu @D 43P 305" W NP 15T - ver- - bt

BY nsmepenus (Onumsa 541)

e CnekTp kaHana

e MowHOCTb B KaHane

e 3aHuMMaemas nosioca 4acToT

o KoadduUumeHT MOLWHOCTM coceaHero

° KaHana
M3MepeHMH MOAYTIAUMM e CBoAHble AaHHble No BY nsmepeHuto

AHanusartop curHanos LTE
LMR Master nMeeT Tpn pexxmMma namepeHus LTE:

¢ BY usmepeHus

e DUpHbIE U3MEPEHNS "

Llenbio AaHHbIX U3MEPEHUiA SBNSETCS NoBbllleHe  542) ;
CKOPOCTV Mepefaun faHHbIX U eMKOCTU nocpeacT- ° MOWHOCTs/PecypcHbiit 6nok (RB)

e MolyHOCTb pecypcHoro 610ka
BOM TOYHbIX HaCTPOeK MOLLHOCTK, obecneunsato- (PDSCH)

LLMX HW3KWIA YPOBEHb BHEKAHANBHOTO U3NYUYEHWUSI U AKTUBHbIE pecypchbie Gnoky,
Xopollee KayeCTBO CUrHana. T XapaKTepUCTUKn 3arpyska s %

. MOLLLHOCTb B KaHane, naeHTun-
NMO3BOJIAOT CHU3UTbL KOIMUYECTBO CllydyaeB 06pbiBa BUKaLUR COTbI

€BA3K, 6I0KMPOBaHNS BbI30BOB U MOBbLICUTbL YPO- » OSTP, EVM dpeiiMa no Moayns-

BEHb 06CNYXUBAHUS KIINEHTOB. i
e KoHcTennsumoHHas Anarpamma

MepcoHan, 06CNy>KMBAKOLWMIA COTbI, UK UHXeHepbl * QPSK, 16 QAM, 64 QAM

e PesynbTaThl MOAyNALMK
no BY cBsi3an MOryT BbINOAHATL USMEPEHMSA MO 3PU- e MOLWHOCTL ONOPHOrO CUrHana

pYy 4S5 MPOBEPKM MOKPLITUS 1 KAa4ecTBa curHana o+ MOWHOCTL CMrHaNa CUHXPO-
nepeaatuvka 6e3 OTKIOUEHUS COTbl. B cnydyae He- Hu3aumm (SS)

o Moaynb BekTopa owmbKu Mo-
OAHO3HAYHOCTMN PE3ybTaToB 3MUPHBLIX M3MEPEHMUI

. aynsunn (EVM) — cK3, nuK,
MOXHO HENnocpeaCTBEHHO MOAKNHYNUTLCA K 6a3zoBoli HaKoraeHne Makc.

CTaHUMKM ANs NPOBEPKMN KayecTBa CUrHana m MoL- * Ouwnbka no vacrore — 'y, ppm

e YacToTa Hecylen
HOCTU nepeaaTtyuka. e VaeHTudukauma cotbl

e MoOLWHOCTb KaHana ynpasieHus

e TabnuuyHoe u rpaduyeckoe
npeacrasnexHne
RS, P-SS, S-SS,
PBCH, PCFICH PHICH, PDCCH
O6Lwas MowHocTb (Tabnuua)
Mogaynb BekTOpa OWWGKN MoAy-
nsaumm (EVM)
e BpeMeHHasi CUHXPOHU3aLMs nepe-

[aTynKoB
e CBOAHblE A@HHbIE MO MOAYNALMMN
EVM no moaynsaummn

peHue moaynsuum (Onuus

MowHocTb/PecypcHbiii 6710k

Hauny4ywwnm cnocobom onpeneneHns eMKoCTu Cuc-
TEeMbl YacTo SBASIETCS aHasM3 MOLLHOCTM C NOMO- .
Wbt pecypcHbIx 610k0B. CucTeMbl LTE C BbICOKOM
3arpy3Koi MoryT 6biTb Ha FpaHn CBOEN EMKOCTMU. .
MoHnMMaHne dyHKLMOHMPOBaAHMSA pecypcHbIxX 610-
KOB MO3BOJISIET NNAHUPOBLUMKAM CUCTEMbI 0XUAATb
60NbLUYIO 3arpy>eHHOCTb M Co34aBaTb CUCTEMbI C
YYETOM paclumMpeHus B 6yayLiem.

UpeHTudmnkaumsa cotbl (MaeHTUDUKALIUA CEK- DdupHbie nsmepenns (Onumus 546)

Topa, naeHTudmMKauma rpynnbl) : C-KaH;EeHde)wKaum coTbl (rpynna
MaeHTuduUKaTop coTbl NOKa3bIBaeT, kakas 6a3oBas cexTop) !

CTaHUMS U3MepseTcs No 3pupy B AAHHbIA MOMEHT. e S-SS, RSRP, RSRQ, SINR
[ns n3MepeHns Bbibupaetca Hanbonee cunbHas §§;"y";11";2$:|a;';'§ynwm B
6a30Bas CTaHUMS B MECTe, B KOTOPOM Bbl HAaX0AM-

TE€Cb B MOMEHT U3MepeHusi. HenpasuibHble 3Have- . /?E%Eg;'(;aﬂeﬂwe — Bkn/Bbikn
HUA naeHTUdKUKaTopa coTbl HE NO3BONAOT BbiNoA- ° ”_DOBCe'EgjegeDeﬂaT””Ka

HUTb perncTpaumnio. Ecnm npuumHoi aBnseTcsa us- e MolWHOCTb RS aHTeHH MIMO
6bITOUYHOE MEPEKPbLIBAOLLEECS MOKPbLITUE, TO 3TO o MpeHTuduKaLms CoTbl, CpeaHss
TaKXe NpuBedeT K MNJIOXMM nokasaTensaMm EVM u . Eg}f;‘;ﬁ;"owomb (MaKc-muH)
HU3KUM CKOPOCTAM Mepefayun AaHHbIX. o TPacdMK MOWHOCTM AHTEHHI
Owwun6Ka no yacrore * gi?;g:f;"' MOAYNIALAN =

Owmnbka no yactoTe NO3BONSET npoBEPUTb, YCTa- « KapTorpaduposaHue
HOBJIEHA /1M YacToTa HecyLlelr abCoNTHO TOYHO. * Ha kpane
o e S-SS, RSRP, RSRQ unu SINR
LMR Master no3sonsieT ¢ 60/1bLION TOYHOCTBIO U3~ | Cyanep
MEpPUTb OWNBKY 4acToTbl HecyLlen no achupy, ecnu e PesynbTaTbl MOAYNSLNM — BbIKN.
Ha npubope pexunMm GPS BKJIHOYEH UM HAXoAUTCS B " .
B _ Npowén/ He npowén
PEXNME yAEPXKaHNA. B CllyHae NoBbIWEHNS CKOPO- " fpocuorp orpaHueHui
CTW NepeMeLlleHns abOHEHTCKOro yCTponcTea 6yaeT  «  Bce, BY, mopynauus
nponcxoanTb 06pbIB coeanHeHusi. B HekoTopbIx * Wsmepenns
e MowHoCTb B KaHane
CNy4yasx HeBO3MOXHa NsaBHas nepegaya aboHEHT-

e 3aHuMMaemas nosioca yacrot
CKOro obopyaoBaHust U3 O4HOWM COTbl B APYrYHO. e ACLR

e Owwubka no yacrtoTe
Kaprorpacbuposarme CUrHasioB CUHXpPOHMU3a- e YacToTa Hecyluei
umm e [loMuHUpoBaHue
CKaHep CUrHanoB CUMHXPOHU3ALNU MOXET UCMOSb- angﬂggsHFf;eHwe EVM, ck3.
30BaTbCca ¢ GPS Ana coxpaHeHus pe3ynbTaToB e MowHocTb SS, P-SS, S-SS
CKaHWPOBaHMA 1 nocneayolero otobpaxeHns Ha ¢ MouwHocts PBCH

e MowHocTb PCFICH
KapTe. Takxe 3anucbiBaeTcsa BennynHa EVM camoro | MAEHTUGUKALMS COTHI, Fpy MBI
CUNBbHOrO CMrHasa CMHXpOHU3aUumn, 4OCTYMNHOro B cekTopa
[aHHOM Touke. KpoMe 3TOro coxpaHsieTcsl UaeHTU- . gSTP

. pPeMeHHasas CUMHXPOHM3aums ne-
¢puumpytowas nHbopmaumus o coTe, CEKTOpe U PeaATIMKOE

rpynne Ans ynpoweHus MHTepnpeTupoBaHus pe-
3ynbTaToB. HaHeceHne cMrHanoB CMHXPOHM3aLMK
Ha KapTy CyLeCTBEHHO ynpoLaeT NoHMMaHne U
yCTpaHeHue npobnem, CBA3aHHbIX C UHTepdepeH-
unen nam NoKpbITUEM.
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[Pwritsus arwooer atsas pm

Feeq | Ampltusa 1 Sabg 1
BY namepeHuns — MouwHocTb npeam6ynbl
CnuLWKOM 60/bLUME UNKU HU3KUE 3HAYEHWS SBASIOTCS Npu-
YMHOWN BO3HWMKHOBEHUS 6onblueli B3auMHOW MHTepdepeH-
UMM MeXay COTaMu U NPUBOAST K CHUXEHUIO CKOPOCTY
nepeaaun AaHHbIX Ha rpaHMuUax coTbl. HU3Kue 3HaueHus
0Ka3bIBalOT BVSHWE HA Ka4YeCTBO MOKPbITUS B 3AaHUSAX.

prever= |

e sy v e |
Aemoaynsauma — Ownbka no yacrore

Mpu ABMXEHUN MOGUNBbHBIX YCTPOMCTB C 6OsblUeit CKOpo-
CTbiO MPOUCXOAUT O6PbIB BbI3OBOB. B HEKOTOPLIX Cyyasx
aboHeHTCKMe TepMUHanbl He MOryT 6biTb NepefaHbl U3 o4-
HOI COTbI B APYrYt0 Npu Nt060i CKOPOCTH, CO3a4aBast, TakuM

06pasoM, OCTPOBHbIE 30HbI.

vam | wam | em | mam |
|

1
|
" 1 n m 0 1
| |
= T ]
L) | e300 AU B 00 - a
Ampatide T sty T
3dupHbie usmepenus - PCINR
Hu3koe 3HayeHue OTHOLUEHUS YPOBHS Hecyluel dusuue-
CKOro KaHana K ypoBHIo nomex u wymy (PCINR) ykasbiBaeT
Ha NNoxoe KayecTBO CUrHasa, HU3KYH CKOpOCTb nepesayu
AaHHbIX U COKpaLleHMe eMKOCTU ceKkTopa.

e T |

[Aaneits oaviwsass 583717

PASS_FAIL_ALL

| 7

TecT B pe)xuMe «npoLwén/He npowen>»

[lns KaX[oro TEpMMUHaNa MoXHO yCTaHOBUTbL obLime orpa-
HWYEHUS WX TPYNMbl OrpaHnUyYeHnit. HecornacoBaHHOCTb
HacTpoek 6a30BbIX CTAHLUMIN NPUBOAUT K HEYCTOWYMBOMY
YHKLUMOHMPOBAHMIO CETH

AHanusaTtop curHanos Fixed un Mobile
WiMAX

AHanusatop LMR Master nmeet ABa pexuma us-
MepeHus Fixed WIMAX 1 Tpu pexnma namepeHums
Mobile WiMAX:

e BY namepeHus
e [lemoaynaums (ao 10 Mly)
e DdupHble naMepeHuns (Tonbko Mobile)

Llenbto AaHHbIX U3MEPEHUIN SBASETCS NOoBbILLIe-
HWEe CKOPOCTU nepenayun AaHHbIX U eMKOCTU Mo-
CPeACTBOM TOYHbIX HAacTPOEK MOLHOCTH, obec-
neynBaoLWNX HU3KMA YPOBEHb BHEKAHANIbHOIO
M3/Ty4EHUS N XOpoLlee KavyecTBo CUrHana. 3t
XapaKTEPUCTUKN NO3BOJSAOT CHU3UTb KOJINYECT-
BO cny4yaeB obpbiBa CBSA3M, 6/10KMpOBaAHUS Bbl-
30BOB W NOBbLICUTb YPOBEHb 06CNYXMBAHUSA KIN-
eHToB. [lepcoHan, ob6cny>KmBaroLWwmnii coTbl, Un
MHXeHepbl Mo BY cBA3M MOryT BbINO/IHATL U3Me-
peHuns Ha MecTe B 6ecnpoBOAHOM pexume Ans
MPOBEPKMN MOKPbLITUS N KadecTBa curHana rnepe-
Aatyuka 6e3 oTkoYeHus coTel. B cnyyae Heoa-
HO3HAYHOCTU pe3ynbTaToB 3UPHbLIX U3MEPeHUi
MOXHO HENnoCpeACTBEHHO NOAK/IOUYNTLCS K 6a30-
BOW CTaHUWUW ANA NPOBEPKU KavyecTBa cUrHana v
MOLLHOCTN nepejartymka.

UpeHtudmnkaumna corTbl, CEKTOpa U npeam-
6yna (Mobile WiMAX)

NpeHTndmkaumsa coTbl, cekTopa u npeambyna
nokasbIBatoT, AJ1S KaKoW COTbl, CeKTopa unu
CcerMeHTa B AaHHbIA MOMEHT NpoBoAATCS 3bup-
Hble u3MepeHusi. Hanbonee cUbHbIN cUrHan
BblIbMpaeTcs aBTOMaTUYECKN AN NpoBeAeHUs
AOMOSTHUTENIbHOrO N3MEPEHNSI OTHOLLIEHUS YPOB-
HS HecyLen pU3NYecKoro kaHana K ypoBHIO Mo-
Mex n wymy (PCINR) v ngeHtndmkaumm 6asoBoin
CcTaHuuu. HenpaBuibHble 3HAYEHUS 4115 NAEH-
TUdMKaLMM COTbl, CEKTOpPa U CerMeHTa NpMBOAST
K HEBO3MOXHOCTU nepeaayn MobunbHOro ycr-
pPOWMCTBa U3 0O4HOWM COTbl B APYTYHO («X3HAOM») M
MOSIBNIEHMIO OCTPOBHbIX 30H. ECnn npnynHoii sB-
nsieTcsl 36bITOYHOE MOKPLITUE, TO 3TO TaKXe
npuBeAET K pacnpoCTpaHEHMI0 30H C HU3KOM
CKOPOCTbIO Nepefayn AaHHbIX.

Moaynb BekTOopa ownbku moaynaumm (EVM)
OTHOcCHUTeNnbHaA ownbka KOHCTEeNNAUnmn
(RCE)

EVM 1 RCE no3BONA0T USMEPUTL pa3HULY Mex-
Ay dakTU4YeckuM 1 naeanbHbIM cMrHanoMm. RCE
n3mepsietcs B 4b, a EVM — B npoueHTax. Ans
BbIMO/IHEHUS 3TUX U3MepPeHUI TpebyeTcs Hann-
yme M3BECTHOM MOAYNSAUMU. BbiCOKMe 3HavyeHus
RCE 1 EVM ABASIOTCA NPUYNHON YXyALUEHUS Ka-
YecTBa CUrHasna, CHMKEHNS CKOPOCTM nepenayu
AAHHbIX U COKpalLleHUs eMKOCTU cekTopa. [aH-
HOE M3MepeHne ABASETCH HanBaXHeWLWnM n3me-
peHneM Ansa OueHKM KayecTBa curHana.

HaHeceHue paHHbIX O NpeaMbyne Ha KapTy
(Mobile WiIMAX)

CkaHep npeambynbl MOXHO MCNoNb3oBaTb ¢ GPS
ONSa COXpaHeHUs pe3y/bTaTOB CKAHWPOBAHUS C
Luenblo nocneaytouero otobpaxeHns Ha KapTe.
KpomMme 3Toro otobpaxaetcs KoahdbuuneHT
PCINR ans cunbHenwen npeambynol WiMAX,
MMerLwencs B AaHHON Touke. Takxe B OTYeT
BK/ItOYaeTcs nHpopmaums 06 naeHTudbukaunm

6230801 CTaHLMK U CeKTopa ANS YNpoLIeHNs UH- i

TeprnpeTaunn pesynbTaTtoB. HaHeceHne AaHHbIX
PCINR Ha KapTy 3HauYuUTe/IbHO YNPOLLAET MOHN-
MaHue N ycTpaHeHune nHTepdepeHumm nnmn pe-

weHue npobnem c NOKpbITUEM.

BY usmepeHus
(Onumna 46/66, Fixed/Mobile)
e CnekTp kaHana

MolyHoCTb B KaHane
3aHnMaemas nosioca 4actot

e MolHoCTb/BpemMs

MowHoCTb B KaHane

MolHocTb npeamby bl

MOLLHOCTb UMMY/IbCa HUCXOAsLLE-
ro kaHana (Tonbko Mobile)
MOLLHOCTb UMMY/IbCa BOCXOAALLEro
kaHana (Tonbko Mobile)
MOLLUHOCTb UMMYbCa AAHHBIX
(Tonbko Fixed)

Muk-dakTop (Tonbko Fixed)

o Koachd1UMEHT MOLLHOCTM MO coceaHe-
My KaHany

Aemoaynsaumua (10 My MakCcMMyM)
(Onuua 47 /67, Fixed/Mobile)
* KoHcTennsaumsa

RCE (RMS/Muk)

EVM (RMS/Iuk)

Owwnbka no vacrote

YacTtoTa HecylueWn

OTHOLIEHNe YPOBHSA HecyLlen K
YPOBHIO NMoMex U WwyMy (ToNbKO
Mobile)

NpeHTudukaumsa 6a3oBoit cTaHUUK
NpaeHTudukaumsa cektopa (Tonbko
Mobile)

e CnekTpanbHasi HepaBHOMEPHOCTb

HepaBHOMEPHOCTbL COCeAHEN MoA-
HecyLen

o COOTHOLIEHWE MOAY /S BEKTOpa OWMBOK
(EVM) v nogHecyLeli/cumMBona

RCE (RMS/MNuk)

EVM (RMS/Iuk)

Owwnbka no yactoTe

OTHOLIEHNe YPOBHSA HecyLuen K
YPOBHIO NOMeX U WyMy (TOIbKO
Mobile)

NpeHTndurkaums 6a3oBoi cTaHUMK
NpeHTndurkaums cektopa (TONbKO
Mobile)

e DL-MAP (nepapxuueckoe npeacrasne-
Hue) (Tonbko Mobile)

3d¢dupHble nsmepenus (Onuma 37,
TOoNbKO Mobile)
e KOHTpO/b MOLIHOCTM B KaHane

CkaHep npeambybl (6)
Mpeambyna
OTHOCUTENbHas MOLLHOCTb
NaeHTndukaumsa cotbl
NpaeHTudukaumsa cektopa
PCINR
[omuHaHTHasa npeambyna
e WpeHntudukaumnsa 6azosoit
cTaHumu

e ABTOCOXpaHeHue € AaHHbIMKU GPS u 3a-
NUCbIO pPesynbTaToB
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Xapakrepuctukm LMR Master™

S412E

Mporpammsl Line Sweep Tools™ un

Master Software Tools™ (ans MK)

MoaTBep>kAeHNe NPaBUIbHOCTU KPUBbIX

®YHKUMN MapKepa U OrpaHUYUTENbHbIX JIMHUI NO3BONSIOT 6bl-
CTPO OLeHUTb COOTBETCTBME MOSTyHYEHHbIX Pe3ybTaToB ycTa-
HOBJIEHHBIM TPEBOBaAHMAM.

Lins Swesp Repart

Anritsu

oy fimams N G s
v 4 ot N s P

[

wiurn Loss
A R LA R R TR SR

i, KTV draias

Sl
']

FeHepauunsa oTyeToB

Co3aaHue OTYETOB C BK/IOYEHUEM fIOroTuUna KoMnaHum, Koop-
AvHaT GPS, MHGpOopMaLun 0 COCTOSIHUKN KanmbpoBKK U cepuii-
HOro HoMmepa.

3D CnekTporpamMmma

Bonee rny6okuii aHanus ¢ BO3MOXHOCTbIO NOBOPOTa MO TpeM
0CsIM, YCT@HOBKW MOpOra, ONOpHOro YPOBHS W YNpaB/ieHns
MapkepaMu. BkntoyeHne dyHkumm Signal ID no3BonsieT yBu-
AeTb TUMbl CUrHANoB.

Line Sweep Tools™
Line Sweep Tools (LST) — 3To npunoxeHne Ans

noMouwun cneunanmncrtam, MMeOWNM eno C 6onb-

LUUM KONIMYECTBOM aHTEHHO-(MUAEPHbIX Tpaccu-

pPOBOK WM TPACCUPOBOK MACCUMBHOW MHTEPMOAY-

NAUMK KaXabli AeHb.

UHTepdeiic nonb3oBaTens
Line Sweep Tools uMeeT uHTepdeiic, NpuBbIY-

HbIK ans nonb3oBaTteneit MO Hand Held Softwar

Tools nponsBoACTBa Anritsu, YTO MO3BOSISET C3-
KOHOMMWTb BpeMsi, Heo6XxoaAnMoe A1l OCBOEHMS
HOBOI NPOrpaMMbl.

MpeaycTtaHOBNEHHbIE MapKepbl U OrpaHUYn-

TeJibHbl€ JIMHUN

XapakTepucTtukm Line Sweep Tools

MpepycraHoBkm

7 HabopoB 13 6 MapkepoB ¥ 1 orpaHu-
YUTENbHOW NNHUK

Mepexoa K cneaytoLlelt KpuBoin

Tunbl daiinos

Beoa: V3mepeHnss HHST DAT, MNA un
VNA BALl: MNoTepwn Ha oTpaxkeHne
(KCBH), notepu B kabene, PaccTosiHue

@ A0 HeuncnpasHocTy — MoTepy Ha oTpa-

XeHue, PaccTosiHne A0 HEUCNPABHOCTU —
KCBH, MM

BbiBoa: LS DAT, MNA, VNA, CSV, PNG,
BMP, JPG, PDF

FeHepaTop oT4yeToB
Jlorotun, 3arofioBoK, HavMeHoBaHue
KOMMaHW1, HaMMeHoBaHWe 3aKasunka,

BO3MOXHOCTb MpeayCTaHOBKM MO3BONSET NpuMe- MECTO, AaTa 1 BpeMs, HasBaHue daiina,

HATb MapKepbl U OrpaHNU4YnTENbHbIE JIMHUKU K O4-

HOTUMHbLIM TPACCUPOBKaM, a TaKXe BbINMOJIHATb

NoATBEPXAEHWE TPACCMPOBOK, 6bICTPO M NPOCTO

MaTpuua nepeMMeHOBaHUA
Mcnonb3oBaHne MaTpuLbl NepenMeHoBaHNs no-
3BOJSISIET N3MeHATb paboune HasBaHus ¢alinos,

PDF, HTML, BCe OTKpbITble TPACCMPOBKN

NHCTpYMEHTbI

PepakTop kabenei

PaccTosiHue 0 HencnpaBHOCTU
Kanbkynstop usmMepeHuii
PefakTop CTaHAapTOB CUTHaNoB
MaTpuua nepemmMeHoBaHus

WHTepdeiicbl

3aronoBKM 1 NOoA3arosIoBKN TpaCCUPOBOK B COOT- MocnenosaTtenbHblii, Ethernet, USB

BETCTBUK C TpeboBaHMAMM 3aKka3unka bbicTpee,

4yeM Npu pyyHOM BBOZAE, U C MeHbLUEl BEPOSTHO-

CTbtOo OWNBOK.

FeHepaToOp OoTYUETOB
FeHepaTop OTYETOB MO3BOJISET CO34aBaTb OTYe-
Tbl Ha NpodeccroHanbLHOM ypoBHe B (opmare

PDF ¢ BK/IlOYEHMEM BCEX OTKPbITbIX TPACCUPOBOK

M C yKa3aHWeM [LOMONHUTENbHON MHdOopMaumm,
TakoM Kak JIoroTun noapsaaymka u KOHTakTHas
MHdOopMaums.

MpunoxxeHune Master Software

Tools™

MpunoxxeHne Master Software Tools (MST) —
3TO MOLLHbI NPOrpaMMHbIA UHCTPYMEHT ANs
06paboTkun NoNy4YeHHbIX pe3ynbTaToB U3Mepe-
HWIA, pa3paboTaHHbIli C Lesblo MOBbICUTL NPO-
M3BOAWUTENbHOCTb TEXHMYECKOro nepcoHana
npu aHanuse AaHHbIX U aBToMaTU3aunmn Npo-
Lecca TeCTUpOBaHUS.

FpynnoBas cnekTporpamMma

OyHKUMA Folder Spectrogram no3BonseT co3-
AaTb CBOAHbLIN dalin ¢ ucnonb3osaHnem A0
15000 cnekTpoB ans 66ICTPOro NpocMoTpa.
KpoMme 3Toro @pyHKUMS MCNoNb3yeTca ANS Bbl-
NONIHEHUNS CcneayLWwnx onepaumii:

e [locTpoeHue rpadmnKoB NMMKOBOM MOLLHOCTM,
obLien MOLWHOCTM M NMMKOBOW 4acToTbl MO
OTHOLUEHWIO KO BPEMEHU

e Co3aaHue ructorpaMmmbl — punbTpauus
AaHHbIX 1 oTobpaxeHne B rpadnyeckom
BMAe uncna cobblTUii 3a MHTEepBan BpeMeHu

e OTO6paxeHue B rpamyeckoM BUAE MUHUN-
MasibHOW, MaKCMManbHOM N cpeaHen MoLy-
HOCTM MO OTHOLLEHMIO K YacToTe

e pourpbiBaHWe - NPOCMOTP AaHHbIX B Npu-
BbI4HOM (hopMaTe 4acToTHOM obnactu

o Co3paHue 3D-cnekTporpammbl — anst 6onee
rny6boKoro aHanmsa C BO3MOXHOCTbIO MO-
BOpPOTa MO TPEM OCSIM

3axsart rpacdmkoB

OkpaH, 6a3a gaHHbIX, dannbl DAT,
JPEG, npu6op

XapakTepucTtukm Master Software
Tools

YnpasneHue 6asamMmn AaHHbIX
MonHoe n3BneyeHune dainos
KaTtanor ¢ainos nsamepeHui
[pynnoBoe pesakTupoBaHue
PefakTupoBaHue KpuBbIX

AHanu3 paHHbIX

MaTemaTnyeckue onepaummn co cnekTpa-
MU U CrnaxuBaHue

KoHBepTep AaHHbIX

KanbKkynsaTop usmepeHui

KapTtorpadwupoBaHue (Tpebyetcs GPS)
PeXxuM aHanusaTopa crnekTpa

Onuusa «3dupHble nsmepeHus Mobile
WiMAX>»

Oonuus «3dupHble nsmepeHusa TS-
SCDMA>»

Oonuun Ans U3MepeHus curHanos LTE
(FDD v TDD)

FpynnoBas cnekTporpamMma
[pynnosas cnekTporpamma — sua 2D
Buaeo rpynnosas cnekTporpamMma — BUA
2D

I'pynnoBsas crnekTporpamma — sug 3D

PepakTopbl cnUckoB/ nNapaMeTpoB
CnekTpbl

AHTEHHbI, Kabenu, cTaHAapTbl CUrHaNoB
O6HoBNEHNA

3arpyska MO

MpoBepka Ha coOTBETCTBUE

KoHBepTep wabnoHos VSG

A3bIkK

Mobile WiMAX

SkpaH
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Xapaktepuctukum LMR Master™ S412E

BBog onopHOA 4acToOThl BBon BHEWIHErO
OT BHEIIHENO NCTOYHWKa CUrHana sanycka BUY Bxoa USB Mini-B

GPS

BHewHee
nuTaHue

Mopt BAL| 2 MNMoprt BAL| 1 Ayauo Bbixopg 3.5mm USB A-Type
BXOoA reHeparopa HaYILHUKK
CUrHanoB

Bce pasbeMbl yAo6HO pacnonioXeHbl HA BepXHeW naHenu, 6narogaps yeMy 60KkoBble NaHENN OCTalOTCA CBO60AHbIMM,
UYTO NO3BOJISIET UCNOJIb30BaTb NPUGOP B NONEBbIX YC/IOBUSAX.

ZInritsu: (5412E | aste ¥ NAnHamMmuk

BoixogHoe BxonHoe OTBEPCTHE
OTBEPCTHE BEHTUNALIMK
BEHTUNALIMH

MoBopoTHan
KHOMKa

= CEHCOPHbIA JKpaH
KnaBuwmn nogmMeHo

= Knaeuia Shift

Received Pwr  -20.10 dBm
Freq Error 0.26 Hz
2.00%
0.000%
2279.71 Hz
001h
2.62 mHz

UncnoBan

— KnaBuatTypa/

" KnaBuium meHto Shift
ronybbim wpudTom

~BxoaHoe oTBEpCTHE
BEHTUNMALMH

CeHCOpHbIA 3KpaH KHonka BkmoueHun/
KnaBuiuy rmaBHOro MeH BbIK/TIOUEHWA

Fa6aputHblie pasMmepbl: 273 x 199 x 91 MM, Bec: 3.6 Kr

20 n3 28



Xapaktepuctukum LMR Master™ S412E

CeHCOPpHbIi 3KpaH

Knasuwwa Menu CnyXuT ANs akTMBU3aLMM MEHIO CEHCOPHOro 3Kpa-
Ha, 6narogapst KOTOPOMY CTAHOBMUTCS BO3MOXHbIM AOCTYN KO BCEM
aHanusaTopaM HaXaTueM OAHOW KHOMKMU.

Ons 6bicTporo goctyna Kk Hanbonee 4acTo UCMOsb3yeMbIM YHKUUAM
Nnosib30BaTesNlb MOXET CO3AaTb SIP/IbIKMU.

Iﬁnl"lsl.lawwran-ns::n. @ - H =

LOCHoa Al MemoryE

-

Tishpe qu.:mﬂ j

mRDOooRoaDEEl |
I35 63 3 3 3 A
[ _Dempnonom |

[T

Cwich Mawn § " Sk Fme 1 |

I D Kme U ” LK, Mg || AT P 2 I

Knasuatypa Ha cCEHCOpPHOM 3KpaHe

KpynHasi BCTpoeHHas BCM/biBaloLWas KnaBmaTtypa 3KOHO-
MWUT CTONb Heobxoamnmoe npu paboTe Ha obbekTe BpeMms,
3aTpayMBaeMoe Ha BBOJ Ha3BaHWIN MOyYEHHbIX
TpaccMpoBOK.

B pexxmme aHanusaTtopa A®Y nosb3oBaTeNlb MOXET Ha-
CTPOUTb MaTpuLy HbICTPOro HaMMEHOBaHUS NMOTYYEHHbIX
TPacCcMpOBOK C YYETOM CBOUX HYXA.

Kopnyc npub6opa n MArkasi nepeHoCHasi CyMKa OCHAallleHbl CMeunasibHbIMU HAaK/IOHHbIMU NOACTaBKaMM
Ana yao6cTBa NnpocMoTpa aKpaHa
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NHdopmauna ana 3akaza LMR Master™ S412E

NHdopmauma ana 3akasa - Onuyumn

S412E

500 kf'u—1,6 Ty

9klu—1,6TTu

10 MMy —-1,6 Ty

500 kf'u—1,6 Ty

10 MMy — 1,6 Iy

onuumn
S412E-0010
S412E-0031

S412E-0019

S412E-0025

S412E-0027

S412E-0006
S412E-0016

S412E-0015
S412E-0431
S412E-0509

S412E-0521
S412E-0522
S412E-0531
S412E-0532
S412E-0581
S412E-0582
S412E-0591
S412E-0592
S412E-0721
S412E-0722

S412E-0541
S412E-0542
S412E-0546

S412E-0046
S412E-0047
S412E-0066

S412E-0067
S412E-0037
S412E-0098

S412E-0099

OnucaHune

BeKkTopHbI aHanusaTop uenen

AHanusaTop crnekTpa

M3mepuTens MOWHOCTU

[eHepaToOp HEMOAYNNPOBAHHbIX CUIFHANO0B

AHanusaTop y3KOMoSIOCHOM YacToTHON Moaynsaunn (NBFM)

BCTPOEHHbIN MCTOYHWUK MOCTOSIHHOTO HamnpsiXeHUs
MpueMHuk GPS (TpebyeTcs cooTBeTCTBYtOWas aHTeHHa GPS)

MpeunsnoHHbIit U3MepuTenb MOLLHOCTU (HEO6X0ANMBI U3MepUTeNbHble NpeobpasoBaTenu
MOLLHOCTH)

AHanusaTtop nHTepdepeHumn (pekomeHayetcsa onumsa 0031)

CkaHep KaHanos

PacwmnpeHne yacTtoTHoro AnanasoHa Ao 6 'y Ans aHanusaTopa cnekTpa
PacwunpeHune yacToTHOro AnManasoHa Ao 6 My Ans BEeKTOPHOro aHanusaTopa uenew

BeKTOpHbI BONbTMETP
KapTtorpacdupoBaHue 30HbI NOKpbITUS (Heobxoanma onums 0031)
N3mepeHune napameTpos moaynsaumn AM, UM, ®M

AHanusatop curHanos P25/P25p2

N3MepeHune 30Hbl MOKPbLITUSA AN curHanos P25/P25p2 (Heobxoammbl onummn 0031 n 0521)
AHanusatop curHanos NXDN

N3MepeHune 30Hbl NOKPbITUS ANnsi curHanoB NXDN (Heo6xoammbl onunn 0031 1 0531)
AHanusartop curHanos TETRA

N3MepeHune 30Hbl NOKPbITUSA ANs curHanos TETRA (Heob6xoammel onumn 0031 1 0581)
AHanusatop curHanos DMR2

N3MepeHne 30Hbl NOKPbITUSA ANs curHanos DMR2 (Heo6xoanmel onunn 0031 1 0591)
AHanusatop curHanos PTC

N3MepeHne 30Hbl NOKPbLITUSA ANs curHanos PTC (Heobxoanmbl onuun 0031 n 0721)
BblcoKkOYacTOTHble M3MepeHus curHanos LTE (Heobxoanma onums 0031)

N3MepeHus kayectBa Mmoaynsaumm LTE (Heobxoamma onuus 0031)

SdupHble nsmepeHns curHanos LTE (Heobxoamma onums 0031)

BbicokoyacToTHble usMmepeHunst curHanos IEEE 802.16 Fixed WiMAX (Heobxoanma onuums
0031)

Aemopynaumnsa curHanos IEEE 802.16 Fixed WiMAX (Heobxoanma onuusa 0031)

Bblcoko4acToTHble M3MepeHus curHanos IEEE 802.16 Mobile WiMAX (Heobxoanma onuus
0031)

Aemopynaumnsa curHanos IEEE 802.16 Mobile WiMAX (Heobxoanma onumsa 0031)
SdupHble n3mepenusa curHanos IEEE 802.16 Mobile WiMAX (Heobxoauma onumsa 0031)
CraHpapTHas kanubposka (ANSI 2540-1-1994)

Kannbposka knacca npemnym (ANSI Z540-1-1994) nntoc pe3ynbTaTbl UCMbITAHUI B neyaT-
HOM BUAe

22 13 28



NHdopmauna ana 3akaza LMR Master™ S412E

CTaHAapTHbIE NPUHAANEXXHOCTHU (MOCTaBNATCA C NPUGopPoM)

Homep uspenus OnucaHue

10920-00060 [nck ¢ AOKyMeHTauuel Ha nopTaTuBHble NpUBopbI
2000-1961-R CTunyc Ha NpyxwuHke
2000-1654-R Msarkas nepeHocHasi cymka

2300-577 Anritsu Software Tool Box

633-75 JINTNEBO-MOHHBIW akkyMynsTop 7500 MAY
40-187-R Apantep AC-DC
806-141-R Apantep ana aBToMob6unbHOro Npukypusatens 12 VDC, 60 BT

3-2000-1498 Kabenb USB A/ MMHU-B, 10 ¢dyToB/305 cM

CraHaapTHas TpexneTHsas rapaHTus (1 roa Ha akkyMynsTop)
CepTuduKkaT cOOTBETCTBUSA

AaTuyMKM MOLHOCTM (MOJHbIE AaHHbIE ANS 3aKa3a CM. B bykieTtax Ha KaXKabli AaTYMK MOLHOCTU)

Homep nspenua Onwucanune

PSN50 MpeunsnoHHbIi aatumk BY mowHoctn, 50 My, ... 6 I, -30 ... +20 abm

MA24105A MpoxoAHOW AaT4MK NMMKOBOWM MoLHOCTM, 350 Ml ... 4 TTw,
+3 abM ... +51.76 aobM (RMS), +33 aBM ... +54.77 nbm (Peak)

MA24106A [aTunk Ans perucrpauunn cpeaHekBafpaTUYHbIX 3HAYEeHWIA MOLLHOCTM C NOAKII0Ye-
Huem no USB, 50 Mly ... 6 My, -40 ... +23 abm

MA24108A [aTunk Ans perucrpaunn cpeaHekBafpaTUYHbIX 3HAYEeHWIA MOLLHOCTM C NOAKII0Ye-
Huem no USB, 10 MIy ... 8 My, -40 ... +20 abm

MA24118A [aTunk ans perncrpaumm cpeaHekBaapaTUYHbIX 3HaYEHMI MOLHOCTU C NOAKAYe-
HueM no USB, 10 MIy ... 18 Iy, -40 ... +20 abm

MA24126A [aTuunk ans perncrpauumn cpeaHekBaapaTUYHbIX 3HaYEHMI MOLHOCTU C NOAKAYe-
HueM no USB, 10 MI'y ... 26 Ty, -40 ... +20 abm

PykoBoacTBa (3/1EKTPOHHbIE BEPCMM AOCTYMHbI HA KOMMAaKTe-AMCKE C AOKYMEHTAUMEN U Ha www.anritsu.com)

Homep nspenua Onwucanune

—— Anriksu 10920-00060 [MCK C AOKyMEHTaumMe Ha nopTaTUBHbIE NpMEopbI

10580-00318 PykoBoacTBoO nonb3osatens LMR Master

- 'YKOBOZCTBO MO M3MEPEHUIO C MOMOLLbIO BEKTOPHOro aHanunsartopa Leneu

I:F_:‘IIIR M'E’Ster 10580-00289 P n
e e e —— 10580-00243 PyKOBOACTBO MO U3MEPEHUNIO Ha3eMHbIX MOBU/IbHBIX PaANOCUCTEM

10580-00241 PyKkoBOACTBO MO U3MEPEHUIO C MOMOLLbIO aHanmsatopa ADY

10580-00244 PyKOBOACTBO MO U3MEPEHMIO C MOMOLLbIO aHanu3aTopa cnekrpa

- AHanusaTop MHTepdepeHLUMN, CKaHEP KaHanos, xayluas passepTka, reHepaTop
HEMOAY/IMPOBaHHbIX CUrHanoB, AHanusaTop napamerpos AM/YM/®M, kapTorpa-
durpoBaHue nHTepdepeHummn, kapTorpadmpoBaHne NoKpbITUA

10580-00240 PykoBOACTBO MO U3MEPEHMIO C MNOMOLLLIO U3MEPUTENS MOLLHOCTH
- MpeumnsNoHHbI N3MepUTENb MOLLHOCTU
10580-00234 PyKoBOACTBO MO U3MEPEHUIO aHann3aTopoM curHanos 3GPP

- GSM/EDGE, W-CDMA/HSDPA, TD-SCDMA/HSDPA, LTE

10580-00236 PyKOBOACTBO MO U3MEPEHMIO aHANM3AaTOPOM CurHanos WiMAX
- Fixed WiMAX, Mobile WiMAX

10580-00319 PykoBOACTBO MO MPOrpaMMUpPOBaHUIO

PykoBoACTBa NO NOUCKY U YCTPAHEHUIO HEeUCNpPaBHOCTEMN (3/1eKTPOHHbIE BEPCUM AOCTYMHbI Ha canTe
www.anritsu.com)

Homep nspenua Onwucanune
11410-00551  AHanu3aTtopbl cnekTpa
11410-00472  WHTepdepeHuus
11410-00566  TectnposaHue LTE eNode
11410-00473 Mowuck HencnpasBHocTel B kabensx, aHTeHHaX U KOMMOHEeHTax
11410-00427  TexHU4Yeckoe onucaHue npoLeaypbl aHanusa AGY
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NHdopmauna ana 3akaza LMR Master™ S412E

AononHuTtesibHble NpUHaANEeXHOCTHU

HanpaBneHHble aHTEeHHb!
Homep uspenusa
MA2700A
2000-1812-R
2000-1411-R
2000-1412-R
2000-1413-R
2000-1414-R
2000-1415-R
2000-1416-R
2000-1747-R
2000-1748-R

OnucaHue

InterferenceHunter™

450 Ml'y — 512 Mru, N(f), 5 aba, Yagi

824 Mry -896 Mrru, N(f), 10 aba, Yagi

885 Ml'y -975 Mru, N(f), 10 aba, Yagi

1710 MIy -1880 Mru, N(f), 10 aba. Yagi

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

2400 Mruy -2500 Mru, N(f), 10 aba, Yagi

1920 Mruy -2170 Mru, N(f), 10 aba, Yagi

MepeHocHas noronepuoanyeckas aHteHHa, 5,1 abu, Tun., N(f), 0.30 - 51Ty
MepeHocHas noronepuoanyeckas aHtenHa, 6 abu, Tun., N(f), 1 - 18 'y,

MepeHOCHbIE aHTEHHbI
Homep uspgenusa

2000-1200-R
2000-1473-R
2000-1035-R
2000-1030-R
2000-1474-R

2000-1031-R
2000-1475-R
2000-1032-R
2000-1361-R
2000-1636-R

2000-1487

OnucaHue

806 Mry -866 Mr, SMA(m), 50 Q*

870 Ml'y -960 Mly, SMA(m), 50 Q*

896 My -941 Mry, SMA (m), 50 Q. (1/2 BonHbI)™*

1710 My — 1880 MIy, SMA(m), 50 Q (1/2 BoAHbI)™*

1710 Mly — 1880 Mry ¢ yrnoBbiM M3rnéom (1/2 BosHbI)*

1850 MIy — 1990 Mlry, SMA(m), 50 Q (1/2 BonHbI)*

1920 MIy — 1980 My 1 2110 — 2170 Mry, SMA(m), 50 Q*

2400 My — 2500 Mry, SMA(m), 50 Q (1/2 BonHbI)™

2400 Mrry — 2500 Mlu, 5000 Ml — 6000 My, SMA(m), 50 Q*
KomnnekT aHTeHH (Coctas: 2000-1030-R, 2000-1031-R, 2000-1032-R,
2000-1200-R, 2000-1035-R, 2000-1361-R, cyMKa A5t MEPeHOCKM)
BblABMXHasA WTbipeBas aHTeHHa, BNC**

*Heobxoanm nepexos 1091-27-R SMA(f) B N(m)

**Heobxoanm nepexog 1091-172-R BNC(f) B N(m)

DOuUnbTpbl
Homep uspenusa Onwucanune
1030-114-R 806 Mlu - 869 MI'u, N(m) - SMA(f), 50 Q
1030-109-R 824 Mru - 849 Mru, N(m) - SMA (f), 50 Q
1030-110-R 880 Ml'y - 915 Mly, N(m) - SMA (f), 50 Q
1030-105-R 890 My -915 Mru, N(m) - N(f), 50 Q
= 1030-111-R 1850 Mry - 1910 M, N(m) - SMA (f), 50 Q

1030-106-R 1710 MIy -1790 Mru, N(m) - N(f), 50 Q
1030-107-R 1910 My -1990 Mru, N(m) - N(f), 50 Q
1030-112-R 2400 Mry - 2484 Mru, N(m) - SMA (f), 50 Q
1030-149-R BepxHux vacToT, 150 Mr'y, N(m) B N(f), 50 Q
1030-150-R BepxHux yactot, 400 My, N(m) B N(f), 50 Q
1030-151-R BepxHux yactot, 700 My, N(m) B N(f), 50 Q
1030-152-R HwxHux yactot, 200 MI'y, N(m) B N(f), 50 Q
1030-153-R HwxHux yactoT, 550 My, N(m) B N(f), 50 Q
1030-155-R 2500 Mry -2700 My, N(m) - N(f), 50 Q

ATTeHI0aTOPbI Homep uspenus OnucaHue
3-1010-122 20 ab, 5 BT, DC — 12.4 ITu, N(m)-N(f)

42N50-20 20 aB, 5 BT, DC — 18 ITu, N(m) - N(f)
42N50A-30 30 aB, 50 BT, DC — 18 1, N(m) - N(f)
3-1010-123 30 ab, 50 BT, DC — 8.5 Iw, N(m)-N(f)
1010-127-R 30 4B, 150 BT, DC — 3 'y, N(m) - N(f)
3-1010-124 40 pb, 100 BT, DC — 8.5 'y, N(m)-N(f), ogHOHanpaBneHHbI%
1010-121 40 ab, 100 Bt, DC — 18 T, N(m)-N(f), oAHOHanpaBneHHbIN

1010-128-R 40 ab, 150 BT, DC — 3 Ty, N(m) - N(f)

CrabunbHble no ase TecToBble kabenu, aKp p iHble C yCK M 32)KMMOM (pekoMeHAyeTCs AN MPOBEPKU aHTEHHO-KabeslbHbIX CUCTeM)

15RNFN50-3.0-R
15RDN50-3.0-R
15RDFN50-3.0-R

Homep uspenus

f = ) 15RNFN50-1.5-R

' 15RDFN50-1.5-R

& 15RDN50-1.5-R

_—

OnucaHue

1,5 M, DC — 6 Tu, N(m) - N(f), 50 Q

1,5m, DC -6 Ty, N(m) - 7/16 DIN(f), 50 Q.
1,5m, DC -6 u, N(m) - 7/16 DIN(m), 50 Q
3,0 M, DC — 6 I, N(m) - N(f), 50 Q

3,0 M, DC — 6 I, N(m) - 7/16 DIN(m), 50 Q
3,0 M, DC — 6 I, N(m) - 7/16 DIN(f), 50 Q
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[ononHuTenbHble NPUHAAJIEXHOCTU (NPOAOCIKEHMUE)

CrabunbHble no ase TecToBble kabenun, 3KpaHMPOBaHHbIE (PEKOMEHAYIOTCS AN UCMOMb30BaHWs C 6/1M3KOPACMONOXKEHHbIMW pa3beMaMu U ApYrux 06LWMX NMPUMEHEHWI)

Homep uspenus
15NNF50-1.5C

15NN50-1.5C
15NDF50-1.5C
15ND50-1.5C
15NNF50-3.0C

15NN50-3.0C
15NNF50-5.0C
15NN50-5.0C

OnucaHue

1,5m, DC — 6 Ty, N(m) - N(f), 50 Q

1,5m, DC —6 Ty, N(m) - N(m), 50 Q

1,5m, DC — 6 Ty, N(m) - 7/16 DIN(f), 50 Q
1,5m, DC—6 Ty, N(m) - 7/16 DIN(m), 50 Q
3,0 M, DC — 6 ITu, N(m) - N(f), 50 Q

3,0 M, DC — 6 Tu, N(m) - N(m), 50 Q

5,0 M, DC — 6 I, N(m) - N(f), 50 Q

5,0 M, DC — 6 I, N(m) - N(f), 50 Q

Mepexoabl

Homep uspenusa
1091-26-R

1091-27-R
1091-80-R
1091-81-R
1091-172-R
510-90-R
510-91-R
510-92-R
510-93-R
510-96-R
510-97-R
510-102-R

OnucaHue

SMA(m) - N(m), DC — 18 I, 50 Q

SMA(f) - N(m), DC — 18 'Tu, 50 Q

SMA(m) - N(f), DC — 18 T, 50 Q

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

7/16 DIN(m) - N(f), DC — 7,5 T, 50 Q

7/16 DIN(m) - 7/16 DIN (m), DC — 7,5 Ty, 50 Q
7/16 DIN(f) - 7/16 DIN (f), DC — 7,5 Ty, 50 Q
N(m) - N(m), DC — 11 'y, 50 Q, npsamoii yron 90 rpagycos

MpeunsmoHHble Nnepexoabl

Homep uspenus
34NN50A

34NFNF50

OnucaHue
MpeuunsnoHHbIn nepexoad, N(m) - N(m), DC — 18 I'Tw, 50 Q

MpeuunsnoHHbIn nepexoa, N(f) - N(f), DC — 18 I'Tw, 50 Q

Kann6poBouHble 3/1leMeHTbl, 50 Q

-

Homep uspenusa
OSLN50-1
OSLNF50-1
OSLN50A-08
OSLNF50-08
22N50

22NF50

SM/PL-1
SM/PLNF-1

OnucaHwue

MpeLmn3noHHbIN KOMMNOHEHT «XX/K3/CH», N(m), 42 ab, 6,0 Iy, 50 Q.
MpeLmn3noHHbIN KOMMNOHEHT «XX/K3/CHx», N(f), 42 ab, 6,0 Ty, 50 Q
MpeLmn3noHHbIN KOMMNOHEHT «XX/K3/CHx», N(m), 42 ab, 8,0 Ty, 50 Q
MpeLmn3noHHbIN KOMNOHEHT «XX/K3/CHx», N(f), 42 ab, 8,0 I'Twu, 50 Q
IneMeHT «XX/K3», N(m), DC — 18 T, 50 Q

AnemeHT «XX/K3», N(f), DC — 18 Ty, 50 Q.

MpeuunsnoHHas Harpyska, N(m), 42 ab, 6,0 I'Tu, 50 Q.
MpeuunsnoHHas Harpyska, N(f), 42 ab, 6,0 I'Tu, 50 Q.

Mpoune npuHapne>xxHocTn

Homep uspenus
2000-1528-R
2000-1652-R

633-75
2000-1374
2000-1653

66864

Onucaxnue

AHTeHHa GPS, SMA(m) c kabenem 15 ¢dyToB

AHTeHHa GPS, SMA(m) c kabenem 1 ¢yt

JINTMEBO-NOHHbIA akkyMynsTop 7500 MAY NOBbILLEHHOW eMKOCTH
BHelUHee 3apsiiHOE YCTPOMCTBO ANS IMTUEBO-MOHHBIX aKKYMYSTOPOB
AHTW6NMKOBasA Haknagka Ha 3kpaH (B KOMMiekTe 2 WT.)

KOMMNNeKT Ans yCTaHOBKW B CTOMKY
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[ononHuTenbHble NPUHAAIEXHOCTU (NPOAO0IXKEHMUE)

PlOK3aK U TPAHCMOPTUPOBOYHbBIN Keic

Homep uspenus OnucaHue
67135 Piok3ak (Ana noptaTtueHoro npubopa u MK)

760-243-R BosbLUOl TPAaHCMOPTUPOBOYHbIN KEC Ha Koslecukax u C pyukow

CrabunbHble no dase kabenu n3MepuTeNbHOro NOpTa Co CMEHHbIM afanTepoM, SKPaHUPOBaHHbIE C YCUJIEHHBIM 32)KMMOM (PEKOMEHAYIOTCS AS TeCTUPOBaHUS
A®Y. Mcnonb3yloTcs Te Xe YCUNEHHbIE 3aXWUMbl, YTO U B Cepum Kabenel C yCUIEHHbIM 3aKMMOM. Tenepb Nosib30BaTeNb MOXET MEHATb aAanTep ANns paboTbl C YETbIPbMS pas-
JIMYHBIMU TUNAMKU Pa3beMOB)

Homep uspenusa  OnucaHue
15RCN50-1.5-R 1.5 M, DC — 6 Ty, N(m), N(f), 7/16 DIN(m), 7/16 DIN(f), 50 Q
15RCN50-3.0-R 3.0 M, DC — 6 Ty, N(m), N(f), 7/16 DIN(m), 7/16 DIN(f), 50 Q

KoMnnekTbl aganTepos Ans pa6oTbl C BbICOKOW MOLLHOCTbIO ( PEKOMEHAYIOTCS /1S aHanv3a nepefaTymka C aHTEHHOM, B HACTO/IbHOM U MOBUNBHOM peXuME UCMOMb30BaHMs!)
KomnnekTt apantepos Ha 50 Bt
Homep uspenna  OnucaHue
1091-420-R  [iBOliHOI HanpaBfieHHblI1 oTBeTBUTENb 40 AB
3-1010-123 AtTeHtoatop 50 BT, 30 ab
SM/PL-1  Harpyska 50 Q
15NN50-1.5C  CtabwunbHblilii no dase kabenb (Ans KoMmnnekta Tpebyetcs 2 wr.)

KomnnekTt apantepos Ha 150 Bt

Homep uspenna  OnucaHue

1091-420-R  [iBOliHOI HanpaBfieHHblI1 oTBeTBUTENL 40 AB
1010-127-R AtTeHtoaTop 150 BT, 30 b
SM/PL-1  Harpyska 50 Q
15NN50-1.5C  CrabunbHbiii no dase kabenb N(m) B N(m), 1.5 ™M
15NNF50-1.5C  CrabunbHblii no ¢ase kabenb N(m) B N(f), 1.5 M
15NN50-1.0B  CrabunbHbiii no dase kabenb N(m) B N(m), 1 m
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Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fan: +91-80-4058-1301

* P. R. China (Shanghai)

Anritsu (China) Co., Ltd.
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New Cachejing International Business Center

MNo. 391 Gui Ping Road Shanghai, Xu Hui Di District,
Shanghai 200233, PR. China

Phone: +86-21-6237-0698
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200 Capakility Green, Luton, Bedfordshire LU1 3LU, UK.

Phone: +852-2301-4980
Faw: +852-2301-3545

+ Japan

Anritsu Corporation
B-5, Tamura-cho, Atsugi-shi,
Kanagawa, 243-0016 Japan
Phone: +81-46-286-1221
Fax: +51-46-296-1238
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MASTER
USERS GROUP

Master Users Group — 3To opraHv3auvsi, NpefocTaBnsioLas ycryr no obyveHuto,
TEXHWUYECKOI NOAAEPXKKE, MOCTPOEHUIO CETEN U KOHTaKTbI C pa3paboTymkamm npo-
AyKumn cepum Master. Kaxxaplii KBapTan yneHbl rpynnbl NonyyatT UHOPMaLMOH-
Hble NMCbMa C OTYeTaMmy MNonb3oBaTeNen, COBETaMu Mo NPOBEAEHUIO M3MEPEHUN,
HOBOCTSIMU O HOBbIX M3OeNusX 1 T.M.

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

/S hE__)?’Anritsu

[ins nonyyeHWst LLEHOBOro NPEASIOKEHNS Ha Hally NMPOAYKUMIO UnK 3akasaTb 4Oo-
NOMHUTENbHbIE NMPUCMNOCOBNEHNST MOXHO Ha HalleM CalTe 3MIeKTPOHHBIX 3aKas3oB:
www.ShopAnritsu.com

OGyuyeHue B Anritsu

Komnanua Anritsu npegnaraet obydatowme Kypcbl, KOTOpble MO3BOMAT Bam MNoa-
[epXu1BaTh BbICOKUIA YPOBEHb BNafleHUs1 TEXHONOTMSIMU B Ballen ccepe.
WHdopmMaumio 0 npegnaraeMbix  Kypcax MOXHO —MOMyYuTb Ha  CTpaHuue
www.anritsu.com/training

[okymeHTauums komnaHum Anritsu neyataeTcst Ha Gymare BTOpuYHOW nepepaboTku ¢
1Cnonb3oBaHMeM YepHU U3 macna coeBblx 60608

Anritsu Pty Ltd.

Unit 217270 Ferntree Gully Road,

Notting Hill, Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

* Taiwan

Anritsu Company Inc.

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

Fax: +886-2-8751-1817
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