ApxaHrenbck (8182)63-90-72
Actana (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropon (4722)40-23-64
BpsaHck (4832)59-03-52
BnaguBoctok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHOGypr (343)384-55-89
MBaHoBo (4932)77-34-06

NOPTATUBHbIW
AHAJIN3ATOP CIMNEKTPA

WxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanunuurpaa (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47

FSH

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
Hwxnun HoBropoa (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
OMcKk  (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16

Poccua (495)268-04-70

Mepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Pasanb (4912)46-61-64
Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coum (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcrtaH (772)734-952-31

https:/[rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru

Cypryt (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TioMeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
Yda (347)229-48-12
XabapoBck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosey (8202)49-02-64
ApocnaBnb (4852)69-52-93
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KPATKOE OMNMUCAHUE

OcHoBHas obnactb npumeHeHns R&S®FSH - TenekoMmMyHMKaLmm, HaCTpoiKa 1 06CnyxmBaHne 6a3oBbIx

CTaHLMI MOOUbHOI CBS3M HA MECTE JKCMayaTaLuu.

Ananusatop cnektpa R&S®FSH — 310 ya00HbIA 1 NPOYHbIA NpMOOP, NpeaHa3HAYEHHbIA Ansg pabdoTbl B
nonesbix ycnosusx. HebonbLIon Bec, ynobCTBO 11 NPOCTOTA 3KCMyaTaLmuu, a Takxe 60/bLLIOE KONNYECTBO
N3MEPUTENbHbBIX QYHKLMIA AenaloT 3TOT NPUOOP HE3aAMEHUMBIM [/151 TEX, KOMY TpelyeTes aQdEKTUBHBbIN

NHCTPYMEHT 191 HapYXXHbIX padoT.

R&S®FSH — 310 NoOpTaTUBHBIV aHAM3ATOP CMEKTPa, a Takxe, B 3a-
BUCKMMOCTW OT MOLIENN U YCTAHOBNEHHbIX ONLNIA, N3MEPUTENb MOLLHO-
CTW, TecTep kabenei 1 aHTeHH 1 ABYXMOPTOBbIA BEKTOPHBI aHanu3atop
ueneit. OH obecneymnsaeT Hanbonee BaxHble GyHkuuM BY-aHanu3a,
KOTOpble HEOOXOAMMbI CrieLuan1cTaM-paguoTexHikam uan bpuragam no
YCTAHOBKE W TEXHUYECKOMY OBCNYXMBAHMIO 191 PELLEHUS MOBCEHEBHbIX
13MepuTeNbHbIX 3aaay. Mprbop, HanpuMep, MOXET NCNOAb30BATLCA A1
0DCNYXMBAHMS UK YCTAHOBKM NEPEAAIOLMX CUCTEM, NPOBEPKM Kabe-
NEW 1 aHTEHH, OLIEHKM Ka4eCTBa CUTHANO0B B CHEPE BELLAHNS, PaamoCBs-

311 1 0BCNYXMBAHMS, U3MEPEHIS HAMPSKEHHOCTM 3AEKTPUYECKOrO NONS
WIn As pellenms NpocTbix nabopaTopHblx 3aaay. Anannsatop R&S®FSH
cnoco6eH BbINOMHUTL MoByIo 13 3TuX 3aay BbICTPO, HAEXHO 1 C BbICO-
KOW TOYHOCTBIO.

Obnapas Becom Bcero 3 kr, aHanuaatop cnektpa R&S®FSH no-Hacto-
auemy ynobeH B pabote. Bce 4acTo Mcnonb3yemble GyHKUMM UMEIT
CBOW COOCTBEHHBIE DYHKLIMOHANbHbIE KNABWLLYM U HAXOAATCS B Npefenax
[I0CAraeMoCT nanbLeB. BennkonenHblin LBETHON AWUCNAEi Nerko YuTaeTcs
Jaxe npu NNOXMX YCNOBMSIX OCBELLEHNS, OH TakXe NOAAepXMBAET paboTy
B MOHOXPOMHOM PEXWME [N SKCTPEMAbHBIX YCNOBUIA.

EmkocTb akkymynsiopHoit 6atapen npuéopa R&S®FSH obecneunBaet ero
HenpepbIBHYt0 paboTy B TeueHne 4,5 yacoB. baTtapes 3aMeHseTCs B Teye-
HMe HeCKOMbKMX CekyHA,. Bce pasbeMbl npubopa 3allpileHbl T BpbI3r.

KnioyeBble akTbl

» [lnanasoH vactor: ot 9 kl'u go 3,6/8/13,6/20 Ty,

» Bbicokas 4yBCTBUTENbHOCTb < —141 gbMBT (1 '),
¢ npeaycunutenem < -161 nbmBT (1 ')

» [lonoca aemopynsumm 20 MIy ans anannsa curdanos LTE

» Huskas norpelwHocTs u3mepernii (< 1 ab)

» VI3MepuTenbHble QYHKUMA 115 BCEX BKHENLLINX U3MEPUTESNbHBIX
3314, CBA3AHHbIX C 3aMyCKOM W 00CYXNBaHMEM NEPEAOLLNX CUCTEM

» BcTpoeHhblii cneaswmii rereparop n KCBH-MOCT €O BCTPOEHHbIM
WHXEKTOPOM MUTaHNS NOCTOSHHOMO TOKa

» [IByXnOpTOBbI aHanM3aTop Lenei

» [1pOYHbIV BNAro3alyLIEHHbIA KOPNYC A9 HANPSIXEHHOR paboThl B
NONEBbIX YCNOBUSIX

» Yno6HbIil B 06paLlieHny 3a cyeT Manoro Beca (3 kr ¢ barapeeit) u
NEerkoaoCTyNHbIX KNasuLw Bbibopa GyHKUmiA

» Yno6cTBo paboThl ¢ NprBopoM Baaroaaps noNb30BaTeNbCKUM
npeaHacTponkam (MacTep HaCTPOWNKN U3MEPEHWI)



NPEUMYLLECTBA U OCHOBHbIE

XAPAKTEPUCTUKI

vvyyvyy
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N3mepeHne MOLWHOCTY UMMYNbCHBIX CUTHAN0B
A3MepeHne MOLLHOCTY B KaHane

N3mepeHns MOWHOCTN B COCEIHEM KaHane

N3mepeHne napasuTHbIX N3NYYEHNIT (CNekTpanbHas macka
N3nyyeHus)

I/IsmepeHme cnekTpa Moaynauun nMnyNbCHbIX CUTHANOB C MOMOLLbIO

CTpoBMpyeMoii pasBepTku

AHanu3 nepeaaBaeMblx CUrHaNOB (C NOAKAYEHNEM K 6a30BOIA
cTaHuun Uiy 6ecnpoBOAHbBIM CNOCOBOM)

- GSM/GPRS/EDGE

- WCDMA/HSDPA/HSPA+

- CDMA2000®

- 1xEV-DO

- LTE FDD/TDD

— NB-loT

- TD-SCDMA/HSDPA

BekTOpHbI aHann3 uenei

OnHOMOPTOBLIE M3MEPEHMS NOTEPb B kabene

3mepeHne paccTosHNS 10 MeCTa NOBPEXAEHMS

BekTopHbIi BONGTMETP

Onpenenexne MECTOMONOXEHNS 1 NOBbILLEHHAS TOYHOCTb
N3MEPEHNS C MCnoNb3oBaHnemM GPS-npuemHmka
BbICOKOTOYHbIE M3MEPEHNS MOLLHOCTK Ha YacToTax Ao 110 M ¢
MCNOJb30BAHMEM [ATHMKOB MOTOLWAEMOII MOLHOCTM
HanpasneHHble M3MEepPEeHNs MOLLHOCTY B Anana3ore a0 4 Iy
N3mepuTenb MOLLHOCTY B KaHane

AHann3 uMnyabCOB C NOMOLLbIO WIMPOKONONOCHbBIX AATYNKOB
MOLLHOCTY

N3mepeHne oNTUYECKOM MOLLHOCTY C MOMOLLBIO ONTUYECKOr0
[aTynka MOLLHOCTH

N3mepeHne cnekTporpamMm ¢ nomolbio onumii R&S®FSH-K14 1
R&S®FSH-K15

Ananua nomex ¢ nomolbio onuun R&S®FSH-K15 1 HanpaBneHHbIX

AHTEHH
leonpuesska
KapTtorpaduposaHue nomeLLeHni

vvyyvyy

v

JIerkogocTynHbIe, XOPOLLO 3alMLLEHHbIE PasbeMbl

N3mepeHne HanpsKEHHOCTY NOAS C MOMOLLbIO BCEHANPABAEHHBIX
aHTEHH

Mpunoxexne ans namepexus IMI (onumus R&S®FSH-K105)

MpeagapuTenbHble nameperns Ha IMC n ckaHMpOBaHUE KaHanoB
N3mepeHue koadduunenta AM-moaynaumumn

N3mepeHne ckaxeHnit CurHana, Bbi3BaHHbIX rapMOHMKaMN
Jlokanusauns NCTOYHNKOB NMOMEX

MO R&S®InstrumentView ang 4OKYyMEHTUPOBAHNS PE3YLTATOB
N3MepeHus
[incTaHumoHHoe ynpaBneHune Yepes nitepdeinc USB nnn LAN

BbiCTpbIN BHIOOP QYHKLIMIA C MOMOLLbIO K1aBMaTypbl M NOBOPOTHOM
PYYKM

OnTUManbHOE CYUTHIBAHNE PE3YNLTATOB U3MEPEHNIA B N0
cuTyaumum

®opmMmpoBaHne NPOTOKONA UCTbITAHWIA BCETO 3@ HECKOMBKO LUIAroB
¢ nomoubio Mactepa R&S®FSH

HacTpoiika 4acToTbl C MOMOLLb0 TabauL, KaHaNoB

PaboTa Ha pa3Hbix S3blkax

JlerkofoCTynHele, XOpOLLO 3alMLIEHHbIE Pa3beMbl

MoptatuBHblit aHanuaatop cnektpa R&S®FSH 3



MOHTAX U TEXHUHECKOE
OBCNY)XUBAHUE NEPEJAIOLLNX

CTAHUUI

Anannsatop cnektpa R&S®FSH npepHasHayeH Ans npoBeAeHUs MOHTaxa — »

1 obcnyxuBanmus nepeaolmx cuctem. OH 06ecneynBaeT creayiolme

N3MEpPUTENbHBIE BYHKLNN:

» [lpoBepka kayecTsa curHana B CNeKTpanbHOM U BPEMEHHOI 06nacTH >
C 1CMONb30BAHNEM U3MEPEHMI MOLLHOCTY KaHana 1 M3MepeHnii >
napameTpoB NMNYAbCHBIX CUTHANOB

» AHanu3 nepepaBaembix curdanos GSM/GPRS/EDGE, WCDMA/ >
HSDPA/HSPA+, LTE FDD/TDD, TD-SCDMA/HSDPA, CDMA2000® 1
1xEV-DO >

Bce u3mepeHus Ha nepeaaBaeMblx CUrHanax MOryT ObiTb BbINOHEHI
KaK ¢ NoAKIoYeHneM K 6a30BOI CTaHLMK, Tak U N0 paanouHTepdency
(OTA)

CnekTporpaMMHbIil aHanM3 NPepbIBUCTbIX CO0EB

N3mepeHmre paccTosiHNs A0 NOBPEXAEHUS 1 OLHONOPTOBbIE
N3MepeHmns noTepb B kabensx

3mepeHme KayecTBa COrNaCcoBaHNS aHTEHH U TECTUPOBAHME
YCWINTENIEN MOLLHOCTYW C UCMONb30BAHWEM BEKTOPHOIO aHanu3a Lienei
Onpenenexne MOLWHOCTI Nepeaayn ¢ NOMOLLBI0 AATYNKOB MOLHOCTM

Anannsatop R&S®FSH, ncnonbayemblil Ha aTane MoHTaxa

1 06CAYXMBaHNA NEPeAAOLMX CTAHLIWIA



09/06/08

14:33

RBW: 300 kHz SWT:
«VBW: 1 MHz  Trig:

| urst Lenlqht:
Center: 835.2 MHz Span:

e Standard

Zero Span
T Borst
Length

Adjust SWP Time

14/10/09 16:17 Z®—
» SWT: 500ms Trace: Clear/Write
Att: 5dB VBW: 100 kHz Trig: Free Run = Detect: RMS
TX Pwr 1(r) -14.0 dBm TX Pwr 2 -344 dBm TX Pwr 3 -19.1 dBm
TX Pwr 4 -24.4 dBm Total -125 dBm
Adj Chn Lower Upper Adj Chn Lower Upper
Adj -579 Altl -68.1 -582 dB

Ref. -18.1 dBm *RBW: 30 kHz

Center: 2.1 GHz
Standard

Span:
Settings lay

Mode Adjust

N3mepeHne MOLHOCTN UMMYNAbCHBIX CUTHANOB

[ namepeHns MoLWHOCTY B TainMenoTe curHana TDMA (MHOXeCTBEHHbIi
[OCTYN C BPEMEHHbIM pa3feneHneM kaHanos) B aHannsatope R&S®FSH
1cnonb3yetcs GyHKLMS namepenmns mowHoct TDMA. Yto6bl obner-

4uTb paboTy NoNb3oBaTENSs, BCE HEODXOAMMbIE HACTPOIIKI Nprubopa yxe
npefycTaHoBAeHbl Ans ctaHaaptos GSM v EDGE.

N3mepeHne MOLLHOCTM B KaHase

[ng onpefeneHns MOLWHOCTV ONPeaenseMoro kaHana nepeaayn B aHam-
3atope R&S®FSH ncnonbayetcs GyHKUMs N3MepEHN MOLLHOCTY B KaHa-
ne. M3meperre MOWHOCTY B kaHane Ans UMdPOBbIX CTaHAAPTOB MOOWbL-
Holt cBsian LTE, WCDMA, GSM, TD-SCDMA, cdmaOne, CDMA2000®
1XEV-DO BbINOAHAOTCS OJHUM HAXATUEM KHOMKMU.

Vlamepeva MOLLHOCTN B COCeaHEM KaHae

®yHKUMS U3MepeHnst KOaddULMEHTA YTEYKM MOLLHOCTM B COCEAHUIA kaHan
(ACLR) no3BonsieT onpeagauTb CTeneHb NPOHNKHOBEHMUS HECYLLErO CUr-
Hana 6a30BOIi CTaHLMW B COCEMHMIA KaHan. CANLLIKOM HW3KOE 3HaYeHIe
koadpuumenta ACLR yka3biBaeT Ha Nioxoe KayecTBO CUrHana 1 BO3MOX-
HOCTb BO3HWKHOBEHUS MOMEX Ha COCEAHNX MONE3HbIX CUTHANaX.

MOLLHOCTb B COCEAHEM KaHane MOXET oTobpaxaTbcs B Buie abconior-
HOTO 3HAYEHMS NN OTHOCUTENBHO NONE3HON Hecyllei. AHanuaatop
R&S®FSH copepxut npenonpeaeneHHble HaCTPOAKM 1Sl PANINYHbIX
CcTaHOapToB nepenayn, Takux kak WCDMA, CDMA2000%®, 1xEV-DO,
TD-SCDMA n LTE, Ho napameTpbl Takxe MOryT BbiTb ONpeaeneHbl nofib-
30Batenem. Hanpumep, nonb3osaTenu MOryT BBOAUTL Pa3nuyHbIE LUPH-
Hbl KAHAJIOB M UHTEPBAbI MEXIY HUMI MakcuMyM Ing 12 kaHanos v 12
COCE[HNX KaHanoB AN U3MEePEHNs CUrHANOB C HECKONbKAMM HECYLLMMN.

MopTatuBHblit aHanuaatop cnektpa R&S®FSH 5



100 ms Trace: Clear/Write
Free Run = Detect: RMS

Ref. -29.8 dBm
Att: 0dB
TxPower -26.3dBm Tx Bw
Range [Hz] RBW [Hz]
-17.500 M -15.500 M 1M
-15.050 M -10.050 M 100 k
-10.050 M -5.050 M 100 k
5.050 M 10.050 M 100 k

* SWT:
- 300 kHz  Trig:

Freq [Hz]
2.0939444 G
2.0981111 G
2.1048889 G
2.1150856 G

Power Rel
-56.89 dB
-65.97 dB
-48.07 dB
-47.63 dB

Power Abs
-83.15 dBm
-92.24 dBm
-74.33 dBm
-73.90 dBm

LTE(B 1) Ch: O

Standard

Mode Settings

02/02/10
Trace: Clear/'
Detect: Auto Peak

Ref: -20.0 dBm RBW:

VBW:

100 kHz SWT: 20 ms
100 kHz Trig: Ext. Rise

b
| T T T

Center:2.4 GHz

SWP Time Trigger

12/10/12

06:52 ZI—

® Center: 943 MHz Ref Level:  -40.0 dBm Sweep: Single
Channel: --- Ref Offset: 0.0 dB Trigger: Free Run
Band: --- Att: g 0.0 dB BCC(TSC): Auto
Preamp: On

GPS: Lat. 48° 7' 39.420"N Long. 11° 36'39.378"E Alt. 525.2 m
Glohal Results

RF Channel Power: -52.27 dBm Burst Types: /N NDENETE

Burst Power: -51.79 dBm BSIC (NCC. BCC): -1

Carrier Freq Error: -46.48 Hz Traffic Activity: 87.50 % _:|
GMSK 8-PSK

Slot Analyzed: 0 Slot Analyzed: 4

Phase Error: 224 ° Slot EVM: 3.59 %

Mag Error: 432 %

Trigger

N3mepeHune napasnTHbIX U3NYYEHWIA (CNEKTPanbHas
Macka nusny4yeHus)

Anannsatop R&S®FSH n3mepsieT napasuTHble u3nyyeHns 6a3oBoii CTak-
LMK C NOMOLLBIO CEKTPaNbHONA Mackn n3nyserus (SEM). MapasutHble
WN31y4eHUs MOTYT BAUSITb HA COCEAHNE NEPeaaBaeMble CUrHabl, YT0 Npu-
BOMMT K CHIXEHMIO KA4eCcTBa CUrHana u CHUKEHMIO CKOPOCTW nepeaa-

4u naHHbIx. C nomoLpio GpyHkumu SEM aHanusatop cnextpa R&S®FSH
NPOBEPSIET, HAXOANUTCS N CUTHAN B Npeaenax, 3afiaHHblX CTaHaapTOM
BecnposoaHoi cs3u. B aHannaatope R&S®FSH copepxuTcs Wwinpo-

KWi AMana3oH NpefonpeaeneHHblX Macok, B YaCTHOCTW 1S CTaHAapTOoB
3GPP WCDMA, CDMA2000°®, WiMAX™, LTE, TD-SCDMA, WLAN u WiBro.
Co3aaHune 1 NCnonb30BaHWE HOBbIX MACOK C MOb30BATENbCKIMM Ha-
CTPOKaMn BbICTPO W NETKO OCYLLECTBASETCS C NOMOLLBIO MPOrPaMMHOro
obecneyeHns R&S®InstrumentView.

U3mepeHue cnektpa MOaynaLumM MMNYNbCHbIX CUrHANOB C
MOMOLLbI0 CTPOOMPYEMOIi pa3BepTKu

®yHkums cTPOOMpPYeMoii pa3BepTki MCMONb3YeTCs ANs U3MepeHus napa-
METPOB UMMNYbCHOMO CUrHaNa TONbKO B UHTEPBA/IE ero akTMBHOCTU. JTOT
MeTOZ, NO3BONISIET, HAaNpUMep, 0ToBpaxaTb CNeKTP MOAYNSUMM CUrHana
GSM, curnana WLAN wnn, kak noka3aHo B JaHHOM NPUMEPE, UMMYbCHO-
ro curHana WiMAX™.

AHanu3 nepegaBaembix curHanos GSM/GPRS/EDGE
Onums R&S®FSH-K10 nemoaynupyeT curHanbl 6a3oBbix craHumii GSM,
GPRS 1 EDGE. BbinonHsietcs ObICTPbIi 1 TOYHbI aHanu3 CUrHanos,
No3BONSIOLLMIA NErko NPOBEPSITb M YCTPaHSATL HEMCNPABHOCTI 6A30BbIX
cTaHUuin. PyHkums 0630pa cnekTpa 0TobpaxaeT MOLLHOCTL PafuokaHana
11 3aHMAEMYI0 CUrHANOM MONOCY YacToT. ECan npuHMMaemas MOWHOCTb
HUXe HOPMATWUBHOTO NPefieNna, 370 YKa3blBaeT Ha HU3KYHO MPOMYCKHYHO
€nocoBHOCTb kaHana. ChuLIKOM BbICOKast MOLLHOCTb paauokaHana byaet
MeLLaTb Apyrum 6a30BbIM CTAHLIMSM.

B cBoAKe pesynbTatoB 0T06paxaloTcs 0CHOBHbIE MApaMeTpbl CUrHa-

na, Takne Kak MOLHOCTb pajmokaHana, MOLWHOCTb MAKETHOrO CUrHana,
MNOrPELIHOCTb YaCTOThl HECYLLEN, MOLYAALMS W naeHTUdYKaTop 6a3oBoM
ctaHuum (BSIC). Tekylias MHTEHCUBHOCTL Tpaduka ykasbiBaeT, MOTyT in
npo6nembl ¢ MPOMYCKHONA CNOCOBHOCTBIO MW HU3KUE CKOPOCTH Nepe-
241 AaHHbIX ObITb CBA3aHbI C YBENMUYEHMEM Tpaduka COTbl. 3mepenns
MOrPELUHOCTY MOLYISLMN B MOZYNMPOBaHHbIX naketax GMSK n 8PSK
BbIMOJHSAIOTCS B COOTBETCTBUM C TPEBOBAHWEM CTaHAAPTOB. Bbicokas no-
PELHOCTb MOLYNALMN YKa3biBAET HA NPOOAEMbI B KOMNOHEHTaxX Nepeaar-
yuka 0a30BOM CTAHUMM.



100 kHz Trace: Clear/Write
On Ref Offset: 0.0 dB

RBW:
ter Frequency 2.1326 GHz

Code Channel 1
Symbal Rate: 15.0 kaps

Slot 0
RF Channel Power: -65.0 dBm

Power: Composite EVM 0.61

dBm

Stop Code: 511
—gigrar—" e

Settings Settings

01706711 0914 AN

Center: Ref Level:

891.6 MHz -10.0 dBm Sweep: Cont
Channel: 4458 Ref Dffset: 0.0 dB Antenna Div: None
Band: WCDMA(850) At ®  10.0 dB P-CPICH Slot: 0
Transd: Preamp: o Ch Search: Dn
Scr Code: Auto

GPS: Lat. 48° 7 38.736"N Long. 11°36'43.380°E Al 577.0 m

Global Results for Frame 0

RF Channel Power: -24.96 dBm Active Channels: 68
Carrier Freq Error: 18.4 Hz Ser Code Found: o/0
1-Q Offset: 0.12 % Peak CDE (15 ksps): -31.73 dB
Gain Imbalance: 0.01 % Avg RCDE (64 QAM): === dB
Composite EVM: --- %

Channel Results

P-CPICH (15 ksps. Code 0) P-CCPCH (15 ksps. Code 1)

Power: -34.97 dBm Power (Abs): -34.98 dBm

Ec/lo: 1.45 dB Ec/lo: 1.47 dB

Eymbol EVM rms; 0.48 % Symbol EVM rma: 0.54 %
P-3CH Power (Abs): -37.93 dBm 3-3CH Power (Abs): -37.40 dBm

TTUResoit T Display T T LEvel T T T Signal T T Power
Settings Adjust Settings Settings

Display

3aBNCUMOCTb MOLLIHOCTY OT BPEMEHU NokasbiBaeT naketol GSM/EDGE

BO BpeMeHHOiA 06nacTin. OHa MCNoNb3yeTcst AN NPOBEPKM COOTBETCTBUS
MOLLHOCTYW 11 BPEMEHHbIX NapaMeTpoB kazpa TpeboBaHnaM cneundn-
kauun. PesynbTatbl N3MEPEHUIA, MONYYEHHBIE C MOMOLLBIO aHaNU3aTopa
R&S®FSH, ocHatieHHoro onupeit R&S®FSH-K10, no3BonsioT onepatopam
ceTel TOYHO HacTpamBaTh NapaMeTpbl MOLLHOCTM 1 YacTOThl epeaayn
0a30BbIX CTAHLWIA, yAyyLlas KA4eCTBO CUrHana 1 yMeHblLas BHeKaHabHble
13ny4eHmus. Pe3ynbtaTom SBNSETCH MEHbLLIEe KONUYEeCTBO nomex, bonee
BbICOKME CKOPOCTM Nepefadi laHHbIX 11 MOBbILLIEHNE NPONYCKHOI CNOCOD-
HOCTU CETH.

Ananus nepepasaembix curdanos WCDMA/HSDPA/
HSPA+

Mpu BBOAE B 3KCMNyaTaLMIO 1 0O6CYXMBAHM GA30BbIX CTAHLMA NOMb-
30BaTeNsM Heo6xoaum BbICTPbI 0630p XapaKkTEPUCTUK MOAYAALMN,
MOLLHOCTM KOLLOBbIX KaHanoB 1 kayecTa curdana. Onums R&S®FSH-K44
LEeMOayNMpyeT curHanbl 6a3osblx cTaHumii 3GPP WCDMA v BbinonHseT
VX LleTanbHbll aHanua. MomMUMo CyMMapHON MOLLHOCTM OHA 3MepsieT
MOLLHOCTb Hanbonee BaXHbIX KOOBbIX KaHaNoB, Takux kak 06LIMA NUAOT-
HbiiA kaHan (CPICH), nepBryHbIin 00WwmiA Granyeckuii kaHan ynpasneHus
(P-CCPCH) v nepBuyHbIA 11 BTOPWYHbIA kKaHanbl CUHXpoHU3auun (P-SCH 1
S-SCH). Ona Tarkke 0T06paxaeT CMELLEHUE YaCTOTbI HECYLLE U MOaYb
BekTopa owmbok (EVM), koTopble He0OX0AUMbI ANt TOTO, Y4TOOLI CAeNaTh
BbIBO/] 0 kauecTse curtana. OTHouwleHve sxeprum unna (E;) K nnotHocT!
MOLLHOCTV CUrHasa nomexy (1) NpeaocTasaset uHhopMaLmio 06 oTHoLe-
HuK curHan/nomexa. Kog ckpembnmpoBaHust MOXHO ONPeennTs OAHAM
HaxaTnem KHOMKM 1 aBTOMATUYECKM NCNONb30BATb 191 IEKOANPOBAHMS
K0[0BbIX KaHanoB. [lns BbICTPOro 0630pa coceaHux 6a30BbIx CTaHLMIA
aHanuaatop R&S®FSH o6ecneunBaeT 10 BOCbMU KOLIOB CKpeMBAMpo-
BaHMS C COOTBETCTBYtOLLEN MOLLHOCTbIO CPICH. Onums R&S®FSH-K44,
OCHalLieHHast BCeHanpaBneHHbIMU aHTEHHAMMW N3MEPUTENbHON CUCTEMBI
R&S®TS-EMF, Takxe MOXET M3MEPSTb HANPSXXEHHOCTb ANEKTPUYECKOTO
nons curHana WCDMA.

Onuus R&S®FSH-K44 poctatoyHo npocTa B ucnonb3osanuu. [ns otobpa-
XEHMS PE3yNbTAaTOB M3MEPEHMIA TPEOYETCS BbIMOMHUTL BCEMO TPU LLIAra;

» Bbibpath GyHkumio 3GPP WCDMA

» YCTaHOBUTb LIEHTPANbHYIO 4acToTy

» 3anycTutb NOMCK KOfiA CKPEMBANPOBAHMS

Onups R&S®FSH-K44E 0b6ecneynBaeT U3MepeHns MOLHOCTI B KOA0BOM
obnacTv ans yrnybnexHoro aHannsa curHanos WCDMA/HSDPA/HSPA+.
Ona no3sonseT rpaduyecki 0To6paxaTb MOLLHOCTb B 3aHATHIX 11 HE3aHs-
ThiX KOJOBbIX kKaHanax. B ntoroBoii cBoake NpuBOANTCS 0630P OCHOBHbIX
napameTpoB CUrHana, Takux kak MOLIHOCTb B paaMokaHane, MOLWHOCTb B
KOJ0BOM KaHane v cBoAHbIA Moaynb EVM. Tabnuua kaHanos kofoBoi 06-
NacT! COAEPXMT AONONHUTENBHYIO MHDOPMAUMIO, TaKyl0 Kak CUMBOSbHAS
CKOPOCTb, HOMEp KaHana C COOTBETCTBYIOLMM KOSDOUUNEHTOM pacLun-
PEHWs N aBTOMATUYECKUM 0BHAPYXEHEM 11 0TOOPaXEHNEM TUNa KaHana.

MopTatuBHblit aHann3atop cnektpa R&S®FSH 7



lezult 5 y | 18/01/11 11:27 i
0’3 Center: | 1.93 GHz Reflevel: -20.0 dBm Sweep: Cont
" Channe: 0 Ref Dffset: 0.0 dB Trigger: Free Run
Band: cdmalk{1300) At 0.0 dB Base SF: 128
Preamp: of
PN Offset: Auto
GPS: Lat. 48° 7'38514"N Long. 11° 36' 43.296"E Alt 5848 m
Global Results
RF Channel Power: -2549 dBm Peak 1o Average: 6.64 dB
Rho: 097 PN Found: N/A
Composite EVM: 581 % Taw N/A
Carrier Freq Error: 11.9 Hz Active Channels: 9

Channel Results

Absolute Pwr:  Rel to RF Chan Pwr:  Rel to Pilot Pwr:
Pilot (Code 0): -3252 dBm -7.02 dB 0.00 dB
Sync (Code 32): -38.41 dBm -12.92 dB -5.89 dB

RIS DRI OIS FR—_—— S!ﬂ'rTa
Display Settings :

Bit Reverse
z Preamp:
GPS: Lat. 48° 7' 38.760"N Lang
Center Frequency 869.9875 MHz
Channel Number: 799
Channel Band:

11° 36" 43.338"E Alt. 5759 m
RF Channel Pawer (RFCP):
Sync Power Rel to RFCP:

cdma2k{JTACS) CO (0.64) Rel to RFCP:

Carrier Freq Error:
Pilot Pwrm dBm

Composite EVM:
F y
-5.0

=10.0 -
-15.0 -
<200 -
=250 —
-30.0
-35.0 —
-30.0
=450

255dBm
12.97 dB
7. U" dB

Start C
TTRestlt
Display

Stop rch 'I""Ir
- ‘S’iﬁ'nar‘""
Settings

“DisplayT T Level™

Settings Adjust Settings

5 nmsa EV : 19/08/10 1046

0-‘!', Center: | 1.809 GHz Ref Level:  -20.0 dBm Sweep: Cont
" Channel: 80 Att: 0.0 08 Trigger:  Ext Rise
Band: cdmaZk(1800) Preamp: 0ff
PN Offset: Auto
SYNC OK

Total Power: -23.71 dBm Traffic Activity: 76.00 % [ |
Pilot Power: -22 89 dBm PN Found: 288
MAC Power: -21.83 dBm
Data Power: -22.89 dBm

Signal Quality

Rho Pilat:
EVM Pilot:

“Result

986
6.14 %

" Display

Tau: 147.52 ns
Carrier Freq Error: 233.0 Hz
Peak to Average: 10.36 dB

T Signal T

Display

Settings

Settings

Ananu3 nepepaBsaembix curdanos CDMA2000°

Onupst R&S®FSH-K46 ocHaluaet aHanu3atop R&S®FSH BO3MOXHOCTbIO
N3MepeHns napameTpOB nepefaTynkoB 6a3oBbix ctaHuuii COMA2000°.
MoMMMO CyMMapHOIt MOLLIHOCTI aHanU3aTop CnekTpa onpeaensieT MoLll-
HOCTb NuNOTHOrO kaHana (F-PICH) 1 kaHana cuHxpoHuaauum (F-SYNC).
Takxe U3MepstoTcs 1 0TOBPaXatoTCs 3HAYEHINS CMELLIEHNS YaCTOThl HECy-
Lweit, moayns Bektopa ownbok (EVM) n koadduunenta Rho. OHu no3so-
NS0T 0BHAPYXMTb Takue HapyleHus B paboTe nepeaaTtymka, kak orpaHu-
YEHME NN NHTEPMOAYNSLMS, KOTOPbIE TPYAHO PACMO3HATb B CEKTPE.

s yrnybneHHoro aHannaa JOCTYMHA ONLMs U3MEPEHIA MOLLIHOCTY B KO-
noBoit o6nactn R&S®FSH-K46E. Onuus no3sonset rpaduyeckn otobpa-
XaTb MOLHOCTb B 3aHATbIX 1 HE3AHSTBIX KaHanax. B 1ToroBoii CBOake npu-
BOANTCS 0630p OCHOBHbIX MapaMeTPOB CUrHana, Takux kak MOLLHOCTb B
paanokaHane, MOWHOCTb B kaHane, KoadduumeHt Rho v BennymHa EVM.
MoLLHOCTb B KaHane 0TobpaxaeTcst OTHOCUTENBHO CYMMApPHON MOLWHOCTM
AN OTHOCUTENbHO MOLLHOCTM NAOTHOMO KaHana.

Tabnuua kaHanoB KOAOBOI 00AACTM COAEPXMT LONONHUTENBHYIO UH-
bopmaLmio, Takylo kak CUMBOMbHAS CKOPOCTb 1 HOMEP KaHana ¢ KOAOM
Yanwa.

Ananu3 nepegaBaemoro curiana 1xEV-DO

Onupst R&S®FSH-K47 ocHaluaet aHanu3atop R&S®FSH BO3MOXHOCTbIO
M3MEPEHUs NapamMeTpoB nepeaaTinkoB 6a3oBbix cTaHumii 1XEV-DO.
Axannsatop n3mepsieT BCe KT0YeBble NapameTpbl, KOTOPbIE CoaepXar no-
NE3HYI0 MHAOPMALMIO O KAYECTBE CUrHaNa 1 pacnpeaeneru MOLHOCTH
Pa3NNyHbIX KOOBbIX KaHanoB. K HM OTHOCATCS CyMMapHasi MOLLHOCTb,
OTHOLLIEHWE NUKOBOIA MOLLHOCTY K CPEAHEN, MOLIHOCTb NUAOT-CUrHana,
MAC 1 naHHbIE, a TaKKe CMeLLEeHIe YacToTbl Hecyulen, EVM n Rho. Oxu
no3BONSIOT 0OHAPYXMTL Takne HapylweHns B paboTe nepeaatynka, kak
OrPaHUYEHME MM NHTEPMOZYNSLMS, KOTOPbIE TPYAHO PACMO3HATb B Crek-
Tpe. Kpome Toro 0to6paxaeTcs Tekylias MHTEHCMBHOCTL Tpaduka. 310
3HaYeHNe NoKasblBaeT, CBA3aHbI I NPOBAEMbI NOAKMIOYEHNS U HU3KIE
CKOPOCTY Nepefiain AaHHbIX C BbICOKOI UHTEHCUBHOCTBIO Tpaduka.

Onums R&S®FSH-K47E no3sonset npoBoauTh yraybaeHHble 3MEPEHNS
curHano 1xEV-DO. [ing BbicTporo 063opa coceiHMx 6a30Bbix CTAHLMIA
ananuaatop R&S®FSH obecneunaet 40 BOCbMM PN-CMeLLeHNiA C CO-
OTBETCTBYIOLLEH MOLIHOCTBI0. 3MEepeHe MOLWHOCTY NAKeTHOro CurHa-
na BO BPEMEHHOIH 061acTi MCNONb3YeTCs s NPOBEPKM COOTBETCTBYS
MOLLHOCTW 1 BpEMEHHbIX NapameTpoB kagpa 1xEV-DO TpeboBaHusam
cneunoukaumm.



] t Summa -FOD B 13705/11 1415 -
B Center: 24GHz Ref Level: 5.0 dBm Sweep: Cont
Channel:  --- Ref Dffset: 0.0 dB Cell [Grp/1D] Auto
Band: - At * 15.0 dB Cyclic Prefix: Auto
Ch EW: | 10 MHz (50 RB) Preamp: oft Antenna: 8IS0 / OTA
Subframes: |1
Global Results
Channel Power: -11.12 dBm Cell Identity [Crp/ID]): 1 [0/1]
Carrier Freq Error: 5114 Hz Cyclic Prefix: Normal
Sync Signal Power: -42.82 dBm Traffic Activity: 78.81 %[
10 Offget: -58.09 dB
Power: EVM: Power: EVM:
Ref Signal: -38.15 dBm 055 % PSYNC: -42.82 dBm 0.4 %
aPsSK: -42.89 dBm 121 % 8SYNC: -42.82 dBm 1.28 %
16 QAM: === dBm - % PBCH: -42.83 dBm 1.18 %
€4 QAM: -36.25 dBm 1.03 % PCFICH: -38.16 dBm 0.88 %

Constellation Diagram LTE-FDD BTS 02/01/18 14:26 il
Ref: -10.0 dBm = Att: 5 dB RBW: 100 kHz Sweep: Cont
Ref Off: 0.0 dB Cyclic: Auto Ch BW: 10 MHz Trace: Clear/Write

CID: Auto S Sig: Auto Ant: 5ISO / OTA Trig: Free Run

RF GChannel Pwr:
-30.96 dBm

Overall EVM:
2.03%

Cell Identity:
0 [0/0]

Center:806 MHz
" Result

EEN Settings Adjust Settings Settings

Ananus nepepasaembix curdanos LTE FDD/TDD

Onups R&S®FSH-K50/-K51" ocHauaet aHanusatop R&S®FSH Bo3-
MOXHOCTbIO M3MepeHnid napameTpos nepeaarynkos LTE FDD u

LTE TDD eNodeB. OH cnocobeH aHanu3npoBath BCE NOAOCHI 4acToT C
nuanasonom a0 20 MIu, koTopble onpeaeneHsbl B ctanaapte LTE. O6e
OnuyMmn NOAAEPXMBAIOT BCE BaxHenlwme namepenns LTE — ot pexu-
Ma nepeaayn ¢ OAHUM BXOAOM 1 OfiHWM BbIX0AOM (SISO) a0 MHOroka-
HanbHOro pexuma 4x4 (MIMO). lMToMuMO CyMMApPHOI MOLLHOCTY, OnLMs
R&S®FSH-K50/-K51 onpeaensieT MOLWHOCTb ONOPHOTO CUrHana, MoLll-
HOCTb (u3mnyeckoro kaHana nepepaqn popmara (PCFICH), dpusunyecko-
ro kaHana Betwanus (PBCH) v iyx kaHanos cuHxpoHusaumm PSYNC u
SSYNC.

OHa TaKxe n3mepsieT n 0TobpaxaeT CMeLLEeHe YacTOTbl HECYLLEHA 1 3Ha-
YeHne EVM onopHOro curHana v nonesHbix AaHHbix. Tenepb nonb3o-
BaTeN CMOryT OOHAPYXWUTb Takue HapyLleHus B paboTe nepeaartimka,
KaK OrpaHuyeHne Unn MHTEPMOAYAALMS, KOTOPbIE TPYAHO Pacno3Hath B
cnekTpe.

Ananuaatop cnektpa R&S®FSH Takxe nopaepxvBaeT arperaupio HeCyLnX
cTaHpapta LTE-Advanced. OaHoBpeMeHHO 0TobpaxaloTcs peaynbrathbl
M3MEPEHUI MakCUMyM Tpex Hecylumx LTE-curhana. lpocras uHanka-

LISt HOPMbI/HAPYLLEHUS NOMOTraeT 06HApyXMBaTh OLWNOKKM, AONYLIEHHbIE
MPK MOHTaXe aHTeHHbI 1 kabensi. C NOMOLLbI0 BCEHAaNPaBAEHHbIX aH-
TEHH U3MepuTenbHoi cucTemsl R&S®TS-EMF onuns R&S®FSH-K50/-K51
TaKxe cnoco6Ha N3MepsiTb HANPSXKEHHOCTb 3EKTPUYECKOrO NOAS Cur-
Hana LTE. [ing yrny6neHHoro aHanuaa LTE-CurHanos A0CTyMHbI ONLymm
R&S®FSH-K50E/-K51E. Momumo otobpaxeHus 3Haverns EVM aaHHas
onuus 06ecneynBaeT NOCTPOEHUE AnarpamMmMbl CUrHANLHOTO CO3BE3-

[vs, KoTopas B rpadmyeckom Buae otobpaxaeT kayecTBo curnana LTE.
PasnnyHble TUMbI MOAYASILMN 1 KOMMOHEHTbI curHana LTE moryT otobpa-
XaTbCsl MO OTAENBHOCTY. [N5 U3MEPEHNI N0 paamouHTepdeincy umeeTcs
ckaHep 6a30BbIx CTaHLMA LTE. [laHHbIit ckaHep Noka3blBaeT MOLLHOCTb 10
BOCbMW CaMblx CUbHbIX CurHanoB LTE 1 o6ecneunsaet BbiCTpbIi 0630p
BCex 6a30BbIX CTaHLMIA LTE B OKPECTHOCTI M3MEPEHNS.

I [loctynHo ansi npubopos R&S®FSH ¢ cepuithbimu Homepamu He Hinxe 105000.
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Result Summary LTE-FDD NB-leT 02/01/18 14:19
® Center: 806 MHz Ref Level: = -20.0 dBm Sweep: Cont
Channel: 6300 Ref Dffset: 0.0 dB Trigger: Free Run
Band: LTE(B 20) Att: * 100dB +PA SEQ/PRB: 19/4
Transd: | --- Antenna: | SIS0 / OTA 10T Freq Offs: -3.6975 MHz
LTE BW: 10 MHz (50 RB) Deploymt:  In Band Subframes: | 10
Global Results
loT Channel Power: -50.86 dBm Cell Identity [Grp/ID]: 0 [0/0] (Auto)
Overall EVM: 1.76 %
Carrier Freq Error: 130.62 Hz Traffic Activity: 14.29 %D:|
Sync Signal Power: -68.44 dBm SINR: 35.68 dB
0S8TP: -51.72 dBm RSSI: -52.16 dBm
Frame Offset: --- §
Allocation Summary
Power: EVM: Power: EVM:
NRS: -59.42 dBm 0.77 % NPSS: -58.44 dBm 1.54 %
QPSK: -61.46 dBm 221 % NSSS: -58.45 dBm 164 %
NPBCH: -58.44 dBm 1.66 %

25/09/12

Carrier Freq Error:

Data Power:
Data 1 Power:
Data 2 Power:

Midamble Power:

Freq

Ref: -10.0 dBm
Ref Off. 0.0 dB

Slot Power
(dBm)
0 -20.44
DwPTS -25.03
-89.44
-89.67

10

Global Slot Results
RF Channel Power:

® Center:  2.015 GHz Ref Level: *
Channel:  --- Ref Offset:
Band: --- Att: g
Transd:  --- Preamp:
Scr Code:

10.58 dBm
-18.75 Hz

Ahsolute Power:
10.58 dBm
10.58 dBm
10.59 dBm
10.56 dBm

" Center =~ CF
Stepsize

s Att: 0dB
Preamp: Off
c/l
(dB)
150.44
402
N/A

Sweep

10.2 dBm
40.2 dB
40.0 dB

On
0

P-CCPCH Symhol EVM:

0.00 dB
-0.00 dB
0.01 dB
-0.02 dB

RBW: 30 kHz

Power
{(dBm)
-26.95
-29.96
-23.19
-29.96

Tim

Sweep:
Sw Pat:

Cont
6

Slot Number: 0

Max Users:

1.05 % rms (Slot 0)

Slot Power Results

Rel to RF Chan Pwr:

14:40 ZB—

Swee: Single
Trace: Clear/Write

C/1

(dB)
147.39
146.23
153.64
149.58

e:5.42 ms

" Save
1Q Data

Comp.EVM
(%)
0.68
0.68
0.65
0.67

Ananus nepepasaembix curHanos NB-loT

Onups R&S®FSH-K56 nossonset aHannaatopy R&S®FSH namepsts
nepenasaemble curdanbl NB-loT. CurHan NB-IoT 3aHumaet nono-

cy yactot 180 kI, 4TO COOTBETCTBYET OAHOMY PECYPCHOMY BIOKY Npu
LTE-nepenaye. Moaynb BekTopa owwnbok (EVM) 1 owwmbka 4acToTsl, no-
Ka3aHHbIe Ha CTPAHMLIE CBO/KM PE3yNbTaToB, ABAAIOTCS BaXHbIMM Napa-
MeTpamu NS OnpefeneHus kauecTsa nepeaaBaeMoro curHana. Takxe
M3MepAITCS 1 0TODPaxXaloTCs Apyrie napameTpbl GU3NYECKOro CUrHa-
na Huexopsiero kaHana NB-loT (NPSS, NSSS u NPBCH). narpamma
CUrHaNbHOrO CO3BE3ANS rpadmyeckn NoKasblBaeT KauecTBO CUrHaN0B
NB-IoT.

Onums R&S®FSH-K56 nognepxusaet aHanu3 CUrHan0B HUCXOAALLEro Ka-
Hana NB-I0T B Tpex pexumax pasBepTbiBaHUa — B NONOCE, B 3aLLUTHON
MoN0OCE 1 B aBTOHOMHOM PEXMME.

Pexxumbl passeptbiBanug ans NB-loT

BHyTpu nonocel B 3awwmTHol nonoce

B aBTOHOMHOM pexume

Hecywas LTE-curHana Hecywas LTE-curHana Hecywwe GSM-curHanos
AHanu3 nepegaBaembix curHanos TD-SCDMA/HSDPA
Ananuzatop R&S®FSH, oCHaLLEHHbI M3MEPUTENbHBIMI MPUNOXEHNAMU
R&S®FSH-K48/-K48E, o6ecneunsaet ObICTPbI 0630p OCHOBHbIX Napa-
METPOB, HEOOXOAMMBIX 1151 BBOAA B 3KCMAyaTaumio 1 06CayxuBanns 6a-
30BbIx cTaHuuit TD-SCDMA/HSDPA. Oto6paxeHune CBOAHbIX Pe3yNbTaToB
JIOCTYINHO C onuyei uameputenbHoro npunoxerns R&S®FSH-K48. Onuus
noka3blBaeT NOrpeLlHoOCTb YacToThl Hecylweit (CFE) 1 mopynb BekTopa
CUMBOAbHBIX OGOk (EVM) B kaHane PCCPCH, kotopble cnyxar uHamka-
TOpPaMK Ka4yecTBa curHana. amepsiotcs abComoTHOE 3Ha4YeHNe MOLLHO-
CTV B KaHane 1 OTHOLLEHNE MOLLHOCTM B KaHane K CyMMapHON MOLLHOCTM
CUrHana 4acter AaHHbIX 1 MPOMEXYTOYHBIX YacTel BbIGPAHHOrO BPEMeH-
HOTO CN0Ta. 3TV M3MEPEHUs NPESOCTaBNSIOT MHPOPMaLMIo 06 OTHOLLE-
HWKM curHan/momexa.

N3meputensHoe npunoxenne R&S®FSH-K48E obecneunsaeT ObICTPbINA 1
HaAEXHbIN yrnybneHHblit ananna curHanos TD-SCDMA/HSDPA. ®yHkuus
WHANKALMAN MOLLHOCTM BO BPEMEHHOW 00AACTM NOKA3bIBAET NPUHUMAEMas
MOLLHOCTb, OTHOLeHue C/I n cBoaHbIA Moaynb EVM kaxaoro akTneBHOMO
cnota B noakaape TD-SCDMA. PeaynbTatbl 3MePEHNin 0AHOBPEMEHHO
otobpaxatoTcs B Tabauue 1 Ha anarpaMme. JIMHAN UHAMKALMN 1 HyMepa-
Lums 0BecneynBaloT NPOCTOTY NPOBEPKM COOTBETCTBUS creumdukaLmam
MOLLIHOCTW 1 BPEMEHI Kaxa0ro nokaapa.

OyHKUMS MHAMKALUMM MOLLHOCTM B KOLOBOW 00NacT/ NOKa3biBAET aKTB-
Hble 11 HeakTuBHbIe kKofbl TD-SCDMA B BbIGpaHHOM 4aCTOTHOM KaHa-

ne. B tabnuue kaHanoB 0T06paxatoTcs OCHOBHbIE NAPaMeTPbl KaHanoB
TD-SCDMA 1 HSDPA. B okHe Sync ID 0T0Gpaxatotcest curHansl, noctyna-
foLLMe C pasHbix 6a30BbIX CTAHLMIA.



Trace: Clear/Write
Suppr: Off
-4.77dB
-6.02dB
Trace 1
Trace 1

Ref: 1.0dB
«Att: 10dB
w1} 2.22GHz -26.39dB
Hz -10.06dB
Threshold
Threshold
Threshold

RBW: 10 kHz SWT: Auto

TG Att: 10 dB

-1.00 dB
-25.00 dB

Upper Limi
Lower Limit:
Upper Limit:

1 kHz
1 kHz

Center: 2.06 GHz

CaiE rate

Span: 20 MHz
3FErr™

. ™ TSI
Mode/Port Format Tt

26/06/09 11:46
Trace: Clear/Write
Detect: Sample

RBW:. 10kHz SWT: 1s

Trig: Free Run

@'Aﬂ: 0dB
Phase

_-84.14

(Ref: -115.0 °)

Magnitude

_1.00 L]

(Ref: -11.77 dB)

Center: 800 MHz
Calibrate

Span:  Zero Span

Format Option

Mode

Display

BekTopHbIit aHanu3 uenei

Onuwns BEKTOPHbIX M3MePEeHNI 06aBNAET BCTPOEHHbIA CReasLLmii reHepa-

TOP W BHYTPeHHNiI KCBH-MocT, npeo6pasys npubop R&S®FSH B apyxnop-

TOBbI BEKTOPHbIA aHaNN3aTop anekTpuyeckux Leneii. C noMoLLblo Bee-

rO OJHOWN N3MEPUTENbHOIA YCTaHOBKM ObICTPO 1 C BbICOKON TOYHOCTbIO

MOMYT ONPeaensThCs XapakTepucTKK COrNacoBaHus 1 nepeaadn dunb-

TPOB, YCUAUTENEN 1 T. M. Kak B NPSIMOM, TaK 11 B 0OPaTHOM HanpaBneHUU.

BCTPOEHHbIN MHXEKTOP NUTaHNs NOAAET NOCTOSIHHOE CMELLEHUE Ha aKTUB-

Hble MY, Hanpumep, younutenu, yepe3 BY-kabenb. 31a GyHKLMS 0COOEH-

HO NOMe3Ha 11 MOHTUPYEMBIX HA MauTe yeunuTenei B 6a30B0ii CTaHLNN.

» bonee BbICOKas TOYHOCTb MBMEPEHNS 3a CYET KOPPEKLMM OLLINOOK
BEKTOPHOIA CUCTEMI

> lamepenne moyns u dpassi S-napametpos S, %, S, %, S, 1S,

OpnHoBpeMeHHoe 0ToOpaxeHre Mofyns u Gasbl B pexuMe

Pa3AeNEeHHOr0 3KkpaHa

OpnHOBPEMEHHOE 0TOBPAXEHME YETBIPEX PA3NNYHBIX S-NapaMeTpoB

[varpamma Bonbnepta-Cmuta ¢ QyHKUMelR MacluTabupoBaHus

Moaaepxka BCeX CTaHAapTHbIX GOPMATOB MapKepOB

Bxon onopHoro umneganca ans MY ¢ uMneaaHcom, OTANYHBIM OT

50 Om

N3mepeHune anekTpudYeckoit AnHbI

Onpepaenenne rpynnoBoro BPEMEHM 3aAepXKM

» VI3mMepeHne napameTpoB COMNACcOBaHNS aHTEHHbI (MOTEPK Ha
oTpaxeHune, koapduumeHt otpaxeHns unu KCBH)®

vvyyvyy v

vy

% He npumennmo k Moaensm R&S®FSH13 n R&S®FSH20.
9 MpuMeHUMo ToNbKO k Moaensam R&S®FSH co BcTpoeHHbiM KCBH-MocTOM
(Mopenn .23/.24/.28/.30).

BekTOpHbIit BONLTMETP
Onups BekTopHoro BonbTMeTpa R&S®FSH-K45 oTobpaxaet Moaynb
1 dasy MY Ha dukcupoBaHHoi YacTote. CnenoBaTenbHo, aHanm3aTop
R&S®FSH (monenu .23/.24/.28/.30) MOXET 3aMeHSTb 00bIYHbI BEK-
TOPHbIIA BONLTMETP /11 MHOMX MPUAOXEHMIA. TTOCKOMbKY HEOOXOANMBIIA
MCTOYHMK CUrHana u MocT yxe copepxatcs B R&S®FSH, 3atparbl Ha Hux
9KOHOMSITCS 1 CXeMa M3MEPEHNI 3HAYNTENBHO YNPOLLAETCS, IeNas onumio
R&S®FSH-K45 npasunbHbIM BbIGOPOM NS UCMONL30BAHMS B NONEBbIX
ycnoBusiX. [Ins BbINOAHEHNS OTHOCUTENBHBIX M3MEPEHMIA PE3yNbTaThl 13-
MEPEHUiA 3TaNoHHOr0 MY CoXpaHsioTCs OAHUM Haxatnem KHomku. MoxHo
ObICTPO 1 NETKO BLIMOMHATL CPABHUTENbHBIE M3MEPEHNS, HAMPUMED.
Mexy pasnnyHbiMu BY-kabensmm 1 06pasLoBbiM kabenem (3TanoHHbIM
YCTPOMCTBOM). TUMOBbIE BAPWAHTbI MPUMEHEHMS:
» PerynupoBka anekTpruyeckoil fnHsl kabenei
» [IpoBepka aHTEHH ¢ (Ha30BbIM YNPABNEHNEM, NCNONb3YEMbIX
B CMCTEME MHCTPYMeHTanbHOW nocaaku (ILS) npu ynpasneHnm
BO3ZYLUHBIM IBUXEHUEM

MopTatuBHbIit aHanu3arop cnektpa R&S®FSH 11



Spectrum 13/02/19 09:47 N

Ref. -20.0 dBm RBW: 1MHz  SWT: 267 ms
Att: 0dB VBW. 1 MHz  Trig. Free Run
Position: Latitude 48° 07" 40" N Longitude 11° 36" 46" E

12

Trace: Clear/Write
Detect: Auto Peak

OpHONOpTOBLIE U3MEPEHUS NOTepb B kabesne

C nomotbto aHanu3atopa cnektpa R&S®FSH MoxHo 6e3 0co0bix yeunuii
ONPEeLeNnTb NOTEPU B NMPONOXEHHbIX kabensx. MpocTo noaknoyuTe OANH

KoHel, kabens k nameputensHomy nopty R&S®FSH. [pyroii koHew, kabens
Cneayet 3aKOPOTUTb UM OCTABUTb HEHArPYXEHHbIM.

N3amepeHune paccTosiHug [0 MecTa NoBpeXaeHus
PaccTosHMs 10 MecTa NOBPEXAEHMS, BbI3BBAHHOMO 3allieMneHneM kabens
1A ocnabnexHbIM MK 3apXaBeBLLUM pa3beMoM kabens, onpeaensieTcs
ObICTPO M TO4HO. BcTpoeHHas noporoBast GyHKUMS rapaHTUpYeT, 4To OyayT
onpeaeneHbl TONbKO HACTOSILLME HEMCTPaBHOCTM kabens, To ecTb coou,
npesbilaloLme fonycTuMbIii npeaen. OHa 3HAYMTENbHO YNPOLLAET NPoBe-
[IeHNE OLEHKN U3MEPEHUH.

OnpepeneHne MeCToNONOXEHMS U NOBbILIEHHAS TOYHOCTb
n3mepenuns ¢ ucnonb3osaHnem GPS-npuemHuka

C nomoubto GPS-npuemnnka R&S®HA-Z240 ananusatop R&S®FSH ocy-
LLECTBASET AOKYMEHTUPOBAHINE NPOBOAUMBIX M3MEpEeHUiA. Ha aucnnee
0TOOPAXatTCa AOArOTa, WMPOTA U BBICOTA MECTA NPOBEAEHNS U3Me-
penuns. Mpn He0BXOAMMOCTU KOOPANHATHI MOXHO COXPaHWUTb BMECTE C
pesynbTatamu n3meperuii. Kpome toro, GPS-npuemHuk ysennunsaet
TOYHOCTb M3MEPEHNS YACTOTbI, CUHXPOHM3MPYS BHYTPEHHNIA OMOPHBIN re-
HepaTop ¢ OnopHbIM curHanom GPS. Yepes MuHyTy nocne onpeneneHus
NOMOXEHMS TOYHOCTb ONPEAeNenIs YacToTbl aHannsaropa R&S®FSH co-
craensier 25 x 10-°. [ns 3akpenneqns GPS-npuemHuka, Hanpumep, Ha
KpbILLE aBTOMOOWAS, OH OCHALLEH MArHUTOM 1 5-METPOBbIM kabenem.



Anannsatop cnektpa R&S®FSH n HanpasnenHbii fatynk moluHocTn R&S®FSH-Z44

Jatynku moHocTn R&SONRP

Hal'lpaBHeHHbIe n3mepeHna MoLHOCTN B Anana3oHe A0
41Ty

HanpasneHHble gatunki motHocT R&S®FSH-Z14 n R&S®FSH-744 npe-
BpalwatoT aHannaatop R&S®FSH B NONHOLIEHHbIA HANPaBNEHHBIA N3Me-
pUTENb MOLLHOCTI ANS YaCTOTHBIX Anana3oHoB o1 25 My no 1 Ty u ot
200 Mr'u oo 4 ITu. C ux nomouwsto aHanuaatop R&S®FSH moxet ofHo-
BPEMEHHO 13MepsITb BbIXOAHYIO MOLIHOCTb W COTNacoBaH1e aHTeHH ne-
pegfatoLLei cucTeMbl B pabounx yenoBusx. Jlatimki MOLHOCTY U3MepAT
CPEaHIo MOLLHOCTb BeNnYMHOM A0 120 BT 11 06bI4HO YCTPaHSIOT HE0OXO-
JUMOCTb B Kakux-nnbo A0NONHUTENbHBIX aTTeHioaTopax. OHWN COBMECTUMBI
€0 BCemu 00LenpuHaTbIMI cTaHgapTamn GSM/EDGE, 3GPP WCDMA,
cdmaOne, CDMA2000® 1x, DVB-T 1 DAB. Kpome T0ro, ¢ ux noMoLLbto
MOXHO OMPEAENsTb MMKOBYIO MOLLHOCTL orubaioleit (PEP) BenuunHoi go
300 Br.

BbICOKOTOYHbIE U3MEPEHMSI MOLLHOCTM Ha YacToTax fo
110 Ty, c ucnonb3oBaHUEM AATYUKOB NOTOLLAEMON
MOLLHOCTH

Ananusatop cnektpa R&S®FSH, ocHateHHbIin USB patunkamm MOoLHo-
¢t R&S®NRP npeBpalLaeTcs B BbICOKOTOUHbIA U3MEPUTENb MOLLHOCTH
BY-curnanos B ananasoxe go 110 Ty, ¢ AuHaMnyeckum amanasoHom ot
-70 nbmBT g0 +45 nEMBT.

MopTatuBHblit aHanusarop cnektpa R&S®FSH 13
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Offset 0.0 dB
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Freq: 806 MHz
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Power Sensor NRP-Z81 Histogram o5
Ref: 30.0 dBm VBW: Full Trace:
Offset: 0.0 dB Trig: Positive

365.1 ps 0.2 dBm [D2]

Pulse Width 371.946 Duty Cycle 446 %

Pulse Period 833.333 Start Time 833.730 ps

Pulse Sep  461.387 Stop Time 372343 ps

Rise Time 845510 Pulse Top 0.1 dBm

Fall Time 821.106 Pulse Base -35.6 dBm

463.5 ps
Trc Avg
Trc Peak
Tre Min
Pos Ovsht
Neg Ovsht

Next Peak Minimum Marker

Power Sensor 0DM UPM 100 22/08/17

Offset: 0.0 dB
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Wavelength Unit

14

14:26 -

Channal BW: 20.00 MHz

D e

23:.24

Clear/ Write
Detect: Average
-40.0 dB

-3.4 dBm
0.2 dBm
-32.8 dBm
0.04 dB
0.00 dB

20:04 N

N3meputenb MOLLHOCTU B KaHane

JTa cTaHaapTHas GyHkuma no3sonseT aHanuaatopy R&S®FSH namepatb
MOLLHOCTb B kaHasne 6e3 BHELHEro AaT4ika MOLLHOCTM C TOW Xe ToYy-
HOCTbIO, Y4TO W B PEXMME aHann3atopa cnekTpa. luanasoH nsmepenns
amnauTyz yeenuuusaetcs 1o +30 nbMBT. [lnana3oH 4acToT 3aBMCHT OT
Mozaenu aHanuaatopa cnektpa R&S®FSH. Monoca nponyckaHus kaHana
MOXET YCTaHaBNMBaTbCs B Anana3oHe Ao 1 ITu, 4To N03BONSET N3MEPSTh
BCE TWMbl CUrHANOB, BK/IKOYas MOLYAMPOBAHHbIE CUTHaNbI, Takne kak LTE,
WCDMA 1 T. 4.

AHanu3 nMnynbCoOB C MOMOLLbIO LULMPOKOMOAOCHbBIX
OAaTYNKOB MOLLHOCTHU

OcHalgHHbIi onuyeit R&S®FSH-K29 1 1mpokononocHsIM AaT4nKoOM
MotHocTn R&S®NRP-281/-285/-286 ananuaatop cnektpa R&S®FSH cno-
C00€eH 13MepsTb MUKOBYIO MOLLHOCTb M OCHOBHbIE MapaMeTpbl UMNY/bCa B
avanasoue ao 44 M,

N3mepeHne onTMyecKoin MOLLHOCTU C MOMOLLbIO
ONTUYECKOro Aarynka MOLLHOCTHU

C NOAKNIOYEHHBIM ONTUYECKMM AaT4ikomM mMowHocTn R&S®HA-Z2360,/2361
ananuaartop R&S®FSH B pexumMe n3MepuTens MOLHOCTI CYUTLIBAET 3Ha-
YeHne ONTUYECKOI MOLWHOCTI B ABMBT, a Takxe OTHOCUTENbHOE 3HAYEHNE
MOLLIHOCTK B 1b.



AHAJIU3 NMOMEX, TEONMPUBA3KA
N KAPTOTPAOUPOBAHUE

MOMELLEHWUI

B 6ecnpoBoaHbix CUCTEMaX MOMEXI NMPUBOAAT K HU3KOI CKOPOCTI nepe-
Jlaun IaHHbIX, COPOCY BbI3OBOB 1 HU3KOMY KauecTBy Nepefayy ronoca,
3a4aCTyl0 He NMO3BONAS YCTAHOBUTb N MOAAEPXMBATD COEANHEHNE.

[POYHBIA, NErkuit, NOPTATUBHBIN aHAIU3aTOP CNEKTPA, TaKON Kak
R&S®FSH, siBnseTcs onTManbHbIM UHCTPYMEHTOM NS aHanu3a nomex B
MOMEBbLIX YCNOBUSIX.

OfiHOBPEMEHHOE 0TOBPAXeHIe CrekTpa 1 CNeKTPOrpammbl
06/07/10 '

Ref: -30.0 dBm
Att: 0 dB

Center:940 MHz

TTMess T Spect
Mode

100 kHz SWT:
100 kHz  Trig:

Trace: Clear/Virite
Detect: Max Peak

23 ms
Free Run

* RBW:
VEW:

i st ISR SR
.. Span:45 MH:

Clear

N3mepeHune cnekTporpamm ¢ NOMOLLbIO OMLMiA
R&S®FSH-K14 u R&S®FSH-K15

MpunoxeHre Ans U3MEePEHUs CNEKTPOrpamMmM no3BONSET aHANN3aToPy
R&S®FSH peructpuposath 3aBMCUMOCTb CMEKTPA OT BpEMeHU. B pe-
3yNbTate NOSBASETCS BO3MOXHOCTb aHanM3a npepbIBUCTbIX CO0EB Min
M3MEHEHNIA 4ACTOTbI U YPOBHS B 3aBUCUMOCTW OT BpeMeH. HeobxoauMble
OLYEHKM MOTYT ObITb CAENaHbI NyTEM BOCMPON3BELEHNS 3aNMCAHHbIX AaH-
HbIX 1 YCTaHOBKM INHWIA BPEMEHW 1 MapKepoB.

Ananuzatop R&S®FSH cnocobeH 3anucatb 10 999 4acoB AaHHbIX.
WNHTepBan 3anucwy perynnpyetcs. Kopotkuii nHTepBan 3anucu npuBoauT
K YBENIMYEHNIO CKOPOCTI 3axBara, YTo NOAXOAMT s 3axBaTa KpaTKoBpe-
MEHHbIX MPEPBLIBUCTBIX CUTHANOB.

3anuncb MOXeT ObiTb MHULMMPOBAHA BPYYHYIO, C NPEAONPEAENEHHbIMN
HayanbHbIMM 1 KOHEYHbIMY aTami 1 BEMEHEM, AM 3anyCKaTbCs Mo CO-
Obimusam. Mpn ncnonb3osanun MO R&S®InstrumentView cxatblit BuA cnesa
no3BoAseT BbICTPO 06HAPYXMBATL NPOBAEMHBIE CUrHANbI, @ 0TOOpaxeHue
cnekTpa B NPaBOM HUXHEM Yy MOXET ObiTb YBENNYEHO NS fanbHelile-
ro aHanmsa.

Mapkepbl BpEMEHM 1 4acToTbl MOTYT ObiTh A0OaBNEHbI HA 3Tane nocT-a-
Han13a 1 JOKyMeHTaLK. BO3MOXHOCTb JONrOBPEMEHHON perncTpaLmm
CNEeKTPOrpaMMbl NO3BONSIET MPOBOANTL ABTOHOMHYIO 3aMniCh, COOMUPATL
aKTUBHbIE COOLITIS B TEYEHIE ANUTENBHOMO Neprofia BpemeHu 1 obner-
4aeT MOCT-aHan3, YTo NONE3HO ANS noucka nomex u HabnaeHns 3a
CNEKTPOM.

AHanu3 ¢ NOMOLLBIO LONrOBPEMEHHOI 3anncy cnekTporpaMmel B 110
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AHanu3 nomex ¢ nomoubto onuun R&S®FSH-K15 u
Hanpas/ieHHbIX aHTEHH

OcHauLeHHbIl onumei R&S®FSH-K15 1 HanpasneHHOI aHTEHHOI TUNa
R&S®HE400 aHanuaatop cnektpa R&S®FSH nomoraet oneparopam ceTeit
11 PEMYAMPYIOLLMM OpraHam yCrnewHo 0BHapYXMBaTh 11 ONPEAensiTb Xapak-
TEPUCTUKN CUTHANIOB MOMEX 11 HaXOAMTb UCTOYHUKM NOMEX.

MNoMUMO M3MEPEHNIA CNIEKTPOrPaMM 1 CTaHAAPTHBIX U3MEPEHNIA aHanu-
3aropa CnekTpa, 419 NoMex LOCTYMHbI CneumabHble BULLI USMEPEHWIA,
Takue kak OTHoLIeHNe Hecylen K wymy (C/N), Hecyuieii k nomexam (C/1)
11 Matematmyeckne onepaunm ¢ Kpusoi (pexum diff), koTopsie nomoratot
NErko HaxoauTb, KOHTPOMPOBATL 1 ONPEAENSTh XapakTePUCTVKN CUrHa-
OB MOMEX.

®yHKUMs kapTorpadKUpoBaHUs MCNOAb3YET METOA TPUAHTYASUMM A9
OnpeneneHns MECTOHAXOXAEeHs UCTO4YHNKA noMex. C NOMOLLbIO MacTe-
pa R&S®OSM moxHo ckaumsatb kapTbl Open Street Maps (OSM) anst
1CnoNb30BaHNs B aHanuaatope R&S®FSH.

Axanusatop cnektpa R&S®FSH ¢ aHTenHoit R&S®HE400
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ToHanbHas GYHKLMA NOMOraeT akyCTUYECKI HAXOAUTL HANPaBNeHIe, C KO-
TOPOro NPUXOAMT NOMEXa, YTO He TpeGyeT NOCTOAHHOr MPOCMOTPA KapThl
U1 HabNIOIEHNS 33 CUTHANTBHBIMU YPOBHAMI.

R&S®HE400 sBnsieTcs aeanbHOR NOPTATUBHOM aHTEHHON 1S aHann3a-
Topa R&S®FSH. AHTeHHbIE MOAyAN OXBaTLIBAIOT YacTOTh OT 8,3 KI'L, A0

8 T 1 ocHateHbl GPS-NpuemMHUKOM 1 31eKTPOHHBIM KOMMacoM. Ha
pyKkosiTke aHTeHHbl R&S®HE400 umeeTcs KHoONKa BKKOYEHUS Npeaycuam-
Tens R&S®FSH 1 kHonka 3anycka, kotopasi MOXeT 1CNob30BaThCs A1
COXPaHEHMS CHMUMKOB 3KPAHa W KOOPANHAT MECTOMONOXEHUS N MHDOP-
mauwn o nenexre. Macca aHteHHbl R&S®HE400 coctasnset Bcero 1 kr,
OHa KOMNaKTHa, 4TO AeN1aeT ee 04YeHb yA0OHON Ans Noucka NoOMeX B None-
BbIX YCNOBMSIX NPI COBMECTHOM WCMONb30BAHNM C aHaNM3aTOPOM CrekTpa
R&S®FSH.




OTo6paxeHne MMHNIA TPUAHTYASALAK KapTbl ¢ NOMOLLbIo onumn R&S®FSH-K15

MHankaums peaynbTaToB ¢ reonpuesaskoii ¢ noMoupio onuun R&S®FSH-K16

ioum Uu‘t . S-eﬁin os

= Meas P

Mode

KapTorpadupoBaHue nomeLieHuii ¢ nomoLLpto onumm R&S®FSH-K17

leonpuesska

Ananuaatop cnektpa R&S®FSH, ocHaueHHbIi onuneit R&S®FSH-K16,
GPS-npnemnnkom R&S®HA-Z240 1 aHTEHHON, MOXET aHanN3upoBarb re-
orpaduyeckoe pacnpefeneHine HanpsKEHHOCT NPUHATOMO CurHana, no-
3B0/ISI9 ONepaTopam CeTeil aHann3npoBaTh YCNOBHS NOKPbITUS B panoHe
30HbI MOKPbITUS 6A30BON CTaHLWK.

Onuws reonpuesiakn R&S®FSH-K16 MOXeT Takxe 1Mcnonb3oBatbcs cnewy-
a/IMCTaMK NO TEXHUYECKOMY 0BCTYXNBaHMIO 6330BbIX CTAHLMIA ANS AOKY-
MEHTMPOBAHUS 1 0TOOPAXEHNUS Ha KapTe MEcTa PacnonoXeHus 00bekTa,
rae BbIMONHANNCH N3MEPEHNS.

N3mepeHHble faHHble MOTyT oToBpaxatbes Ha kapTe Google Earth ang
nocneaytoweit 06paboTku, 4To 06NEryaeT pacnoaHasatne 06nacTeit co
cnabbIM NOKPBITUEM WA BBICOKUM YPOBHEM MOMEX.

KapTorpadupoBaHue nomeLieHuii
®yHKums kapTorpadrpoBaHNs NOMELLEHNA NOMOTaeT U3MEPSTTb NOKPbITUE
B 3aKPbITbIX NPOCTPAHCTBAX NPOCTbIM U HAAEXHbIM Crnoco6om.

C nomolubto onuuu kaptorpaduposaqus nomelleHnin (R&S®FSH-K17)
No/b30BATENb MOXET 1ETKO MMMNOPTUPOBATHL KapTbl NOMELLEHNIA B NpU-
6op R&S®FSH 1 peructpuposatb pacnpeaeneHne HanpsXeHHOCTH Cur-
Hana B YCNoBUSX HeAOCTYNHOCTY curdana GPS, Hanpumep, BHYTPW 3aa-
HWI UAK TYHHENEN, NPY COXPaHEHNN MHGOPMALMIO O MECTE NPOBEAEHNS
M3MEPEHUIA.

N3mepeHHble faHHble MOryT ObiTb NPeobpa3oBaHbl B Gopmar .csv ans
aHanusa ¢ nomolupto MO Microsoft Excel. Takke BO3MOXEH 3KCMOpT B
dopmar .kmz , 406kl NPOAHANN3NPOBATL [JaHHbIE 1 BbINOAHNTL HANOXe-
Hue kapTbl nomelenns B Google Earth.

OpenStreetMap (0SM)
OpenStreetMap (OSM) — pegakTpyemas nosb30BaTensiMi kapta M1pa, 4OCTynHas
10 Cnefytowemy UHTepHeT-aapecy: http://www.openstreetmap.org/

OSM npezcTaBnseT coboii BUKU-NPOEKT, B KOTOPOM MOJb30BATENM MOTYT Y4aCTBO-
BaTb, 3arpyxas 1 peaakTupys Takylo reorpadmyeckyio nHGopmaLmio, kak AaHHble
otcnexusanus GPS nin koHdurypauuio fopor uav pek. 31a kapta Mupa pacTet exe-
[JHEBHO.

[JlanHbie OpenStreetMap MOryT MCNONb30BaTLCS CBOGOAHO B COOTBETCTBIV C YCNOBU-
amu nnueHsum Creative Commons Attribution-ShareAlike 2.0.
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N3SMEPEHUA SNNEKTPOMAIHUTHbIX

NONEN

Ananunsatop R&S®FSH cnocobeH HaaexHo onpenensTb BAusHUe anekTpoMarHutHbix noneit (3/1C),

BbI3BaHHbIX Nepeaaiowmm CncteMamu.

3a CyeT CBOEro OrpOMHOr0 4acToTHOro ananasoHa o 20 My, aHanu3a-
Top R&S®FSH 0xBaTbIBAET BCE PACMPOCTPAHEHHbIE YCAYTN GECMPOBOAHOIA
cBa3u, Bkoyas GSM, CDMA, WCDMA, LTE, DECT, Bluetooth®, WLAN
(IEEE802.11a, b, g, n), WIMAX™, Tene- n paamoBeLiaHme.

Ananunzatop R&S®FSH naeansHbiM 06pa3om NOLOMALT Ans CReaytoLmX

13MEPEHUIA:

» OnpeaeneHne MakcMManbHON HANPSXXEHHOCTI NOAS G MOMOLLbHO
HaNPaBNEHHbIX aHTEHH

» He3aBucyMble OT HaNpaBNEHNS N3MEPEHNS HANPSHKEHHOCTU NONS C
MOMOLLbIO BCEHANPABNEHHOM aHTEHHbI

» OnpeaeneHne HaNpsXEHHOCTN ANEKTPUYECKOrO NONS B KaHane
nepefayn ¢ 3aaHHo NOAOCON NPONYCKaHUS (MIBMEPEHNE MOLLHOCTY
B KaHane)

Ananusatop R&S®FSH ¢ BceHanpasneHHbIMY aHTeHHaMM

18

N3mepeHune HaNnpsHXXEHHOCTU NOAS C NOMOLLbIO
HanpaBNeHHbIX aHTEHH

Mpyn n3mepeHnn HanNPSXEHHOCTU 3NEKTPUYECKOTO NONS aHaAM3aTop
R&S®FSH yunTbiBaeT KOIQOULMEHTBI KOHKPETHOM NOAKMOYEHHO aHTEH-
Hbl. HanpsxeHHOCTb N0As 0T06paxaeTcs HeNOCPEACTBEHHO B ABMKB/M.
Ecnu BblGpaHbl eauHmMLbl BT/M2, BBIMMCASETCS N OTOOPAXAETCS NNOTHOCTb
noToka MOWHOCTM. Kpome Toro, MoryT ObiTb CKOPPEKTMPOBAHDI YaCTOT-
HO-3aBUCHMbIE NOTEPW UK YCUAEHIE, HAaNpUMep, Kabens unn yeuautens.
[ns npocToro aHann3a pe3ynbtatos B npubope R&AS®FSH uveetcs e
onpenenseMble noab30BaTeNemM NpPeaesbHbIE TUHAN C aBTOMATUYECKIM
KOHTPONEM NMPEMENbHbIX 3HAYEHNIA.

N3mepeHune HaNpsHXXEHHOCTU NOAS C NOMOLLbIO
BCEHanpasJ/ieHHbIX aHTEHH

Anannsatop cnektpa R&S®FSH, ocHalleHHbIi BCEHaNpPaBAeHHbIMU aH-
TEeHHaMK u3mepuTenbHoil cuctembl R&S®TS-EMF, moxeT onpeaensitb He-
3aBUCSILLYIO OT HANPaBAEHNS HANPSKEHHOCTb PE3YALTUPYIOLLErO NONs B
amanasoHe 4actoT 0T 9 k' 10 6 ITu. AHTEHHA MMEET TPU OPTOTOHANBHO
PACMONOXEHHbIX aHTEHHBIX ANIEMEHTA /1S N3MEPEHIUS HANMPSKEHHOCTU pe-
3ynbTupytoLero nons. Mpubop R&S®FSH nocneaoBatenbHO akTMBUPYET
TPW HTEHHBIX 3NEMEHTA W BbIYMCASET HAMPSXEHHOCTb PE3YALTUPYIOLLETO
nons C Y4TOM KO3Q®OULMEHTOB aHTEHHbI 191 KaX/A0r0 aHTEHHOTO ane-
MEHTa, a Takxe NOTEPb B COEANHUTENLHOM Kabene.

Anannsatop R&S®FSH ¢ aHteHroit R&S®HE400



3MepuTenbHbIE NOCNE0BATENLHOCTI B MPUNOXEHUN AN 3meperins SMI
R&S®FSH-K105

PeaynbTatbl paboThl npunoxetns ans uamepexns IMM R&S®FSH-K105

MpunoxeHue ans uameperHus MM

(onums R&S®FSH-K105)

Onums R&S®FSH-K105 noaaepxuBaeT aBTOMaTU3MPOBAHHbIE TECTOBbIE
nocnefoBaTeNbHOCTY AN BbINOAHEHWS YaCTOTHO-M3BMPATENbHBIX M3ME-
peHuii. 3meperme yaoBHO KOHGUIYpUPYETCS C MOMOLLBI0 MPOTrPaMMHOT0
obecneyenns R&S®InstrumentView. Hactpoiika KoHGUrypauumn oxaatbl-
BAET O/IHO MK HECKONbKO NOAM3MEPEHMIA Ha PasInyHbIX YacToTax Uan
kaHanax. OHa MOXeT BK/OYaTh B CEOS YCTAHOBKY NPEAENbHbIX 3HAYEHMIA
n3ny4erns IMIT B COOTBETCTBUM C HALMOHANbHBIMW 1 MEXAYHAPOAHBIMM
CTaHAapTamu Ha aTane KoHOUrypauum uiam no OKOHYaHUM MBMEPEHNS.
Takum 06pasom MOXHO ObICTPO OLEHUTb, COOTBETCTBYET I NepeaatoLLas
cucTeMa NPUMEHUMBIM Npeaenam 6e30nacHoro BO3AECTBHUS.

MpeagapuTenbHas HacTPOlika NPEAEN0B BbINONHAETCS B 1abopaTopuy.
970 3KOHOMUT BPEMS W yCUAKS B MOAEBLIX YCNOBUSX. BCero Heckonbkumu
LENYKaMK MbILIM MOXHO 3anyCTUTb aBTOMaTU4YECKOE BBINONHEHNE BCEX
HEeOOXOAMMbIX TECTOBBIX NOCAEA0BATENLHOCTEN. PesynbTar MOXHO npes-
BApUTENbHO MPOCMOTPETL HA aHANM3aTOPe UK CAENATh 3TO C MOMOLLBIO
nporpammHoro obecneyenns R&S®InstrumentView, B koTopom pesynbTa-
Thl MOXHO NPOAHANN3NPOBATH U 33J0KYMEHTUPOBATD.
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AUATHOCTUKA B YCIIOBUAX
JIABOPATOPUU UJIN B XOLE

OBCNY)XUBAHUY

PacknagHas noacraska npespatiaeT R&S®FSH B HacTONbHbIN aHanM3aTop ans paboTtbl B fabopatopum nam B

CEPBNUCHOM LEHTPE.

Ananuzatop R&S®FSH naeanbHbIM 00pa3omM NOKOMAET s CAEAYIOLNX

U3MEPEHUIA:

» VI3mepeHne 4acToTbl U YPOBHS CUrHana

» 3mepenne molwHocTy B Ananasore 1o 110 T ¢ TO4HOCTbIO
N3MEPUTENS MOLLHOCTH

» 13mepeHns napameTpoB yeunuteneit, GuabTpoB W T. M. ¢ NOMOLLbBIO
(bYHKLMM BEKTOPHOTO aHanuaa Lenen

» ABTOMaTM3NPOBaHHOE HOPMUPOBAHIE TECTOBLIX MOCNEN0BATENLHO-
CTEi1 C NOMOLLBIO ANCTAHLMOHHOTO ynpaBneHns yepes LAN nan USB

Ananuzatop R&S®FSH ¢ pasnoxeHHoi NoACTaBKOM A HACTOALHOIO UCMOb30BAHNS

MpengaputensHoe IMC-u3mepeHme Ha GUKCMPOBAHHO YacTOTe C PEryanpyembiM
BPEMEHEM 13MepeHns
13:38
cRBW: 120 kHz MT: 100ms Trace: Clear/Write
Trig: Free Run Detect: Average

Ref: 87.0 dBuV
Att: 0 dB

98.500 MHz

dByY

Freq:

Level:

1 ] 1 1 1 l
-13.0 -30 7.0 170 27.0 37.0 47.0 57.0 67.0 710

Meas Time:

L100ms
single

Scan Trigger
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MpepBaputenbHble n3amepeHnst Ha AMC 1 ckaHMpoBaHue
KaHasnoB

OcHatueHHbIi onumeit R&S®FSH-K43 anannaatop R&S®FSH moxet pabo-
TaTh B KAYECTBE NPUEMHIKA AN NPOBEAEHNS NPeaBapUTENbHbIX 3Mepe-
Huii Ha AMC v 3aaay MOHUTOPMHTA. MI3MepeHUs BbINOMHSIKOTCS HA Npeq-
BAPUTEJIbHO 3a/1aHHOI YaCTOTE C PErynnmpyemMbiM BDEMEHEM U3MEPEHNS.

B pexume ckaHMpoBaHua kaHanos aHanusarop R&S®FSH nocneposa-
TENbHO M3MEPSIET YPOBHI CUTHANOB HA Pa3NNYHbIX YACTOTAX, 3aAaHHbIX

B Tabnnue kaHanos. Tabnnubl kaHanos GopmupyroTes ¢ nomoLwbto MO
R&S®InstrumentView 1 3arpyxatorcs B npubop R&S®FSH. B npubope yxe
COZEPXaTCs NpeaBapuUTENbHO 3ajaHHbie Tabnuubl Ans 60MbLIOTO Yncna
CTaH#apTOB MODWABLHON CBS3M M TENEBU3MNOHHbIX NepeaaTinkoB. Ans n3-
mepeHus uanyyenns MM poctynubl nonocsl yactot CISPR 200 M, 9 kT,
120 Iy, n 1 MI'u, MoryT 6biTb BbIGPaHbI MUKOBBIA, CPEHEr0 3HAYEHNS,
CK3 1 kBa3NnMKOBbIt TUMbI AETEKTOPOB.

CkaHupoBaHue kaHanos B AnanasoHe yactor 3GPP WCDMA
07:35 I
Ref: 87.0 dBpV cRBW: 1TMHz MT: 100ms Trace: Clear/Write
Att: 0 dB Trig: Free Run Detect: Average

[N N N I

[N N D I I
[N N I

[N N D I I

[N N D O ey
TP A T RO AP

100 ) M
0 A0 A
LT e T e
LU |“\I\\I\\\I“I\\\INIHININIHINIHI\\INI\HIHI\HI\HIH\\\\I\\|\“I\HI“I\HI\HI“I\HINIHI\ LT AT

Start 2.1123 GHz WCDMA 12100 (Ba  Stop:2.1677 GHz

Channel



U3mepeHue koadpoduumnenta AM-mogynaumm

Anannaatop R&S®FSH namepset koadduumeHt moaynaummn AM-curHana
O[IHUM HaxaTneM KHOMKW. DyHKums n3mepenns koadduunenta amnam-
TYHON MOAYNSALMM PA3MELLAET N0 OAHOMY MapKepy Ha HECYLLEN, BEPXHE
BOKOBOVI MONOCE 1 HUXHEN BOKOBOA NONOCE M MCMOAB3YET YPOBEHb N0AA-
BNEHMS BOKOBO NONOCKI ANt ONpeaeneHus KoadGUUMEHTa MOYNALMN.
MOXHO YCTaHOBUTb 4acTOTy MOAYASLMM NS BbIBOPOYHOTO ONPEAENeHNS
K03bdUUMEHTA MOTYNALMY ABYXTOHANBHOMO CUrHaNa, Hanpumep, Havas

¢ 6okoBoit nonockl 90 I, 3aTeM NepeMecTMBLIMCH K HOKOBOW NOnoce
150 Iy, curHana ILS.

N3mepeHne nckaxeHuii curHana, Bbl3BaHHbIX
rapmMoHuKamu

Ananusatop cnektpa R&S®FSH onpenenseT rapMoHMYECKNii CocTaB
CUrHana Ha BbIXOZE UCMbITYEMOr0 YCTPOICTBA, HAMPUMED, YCUINTENS,

C NOMOLLBI0 DYHKLMM M3MEPEHNS FAPMOHUYECKNX NCKAXEHWIA. TToMUMO
rpaduyeckoro 0TobpaxeHns rapmMonuk, aHannaatop R&S®FSH Takxe Bbl-
YUCNSET 1 OTOBPAXAET CyMMAPHBIA KOSDOULMEHT HENMHEIHBIX NCKAXE-
Huin (KHIA).

Jlokanu3sauus UCTOYHUKOB NOMEX

Mpo6Hukn 6amxHero nons R&S®HZ-15/HZ-17 ncnonb3yioTes B kayecTse
JMArHOCTMYECKIX MHCTPYMEHTOB 1S IOKANN3aLMN UCTOYHUKOB MOMEX,
Hanpumep, B Mnatax, HTerpabHbIx cxemax, kabensx 1 akpaHax. Habop
npoGHKKkoB BnnxHero nons R&S®HZ-15/HZ-17 npganbHo noaxoauT ans
13Mepenus u3nyyenus B ananasore ot 30 My o 3 ITu. Mpeaycunntens
R&S®HZ-16 noBbILLIAET YyBCTBUTENbHOCTb aHANN3aTOpa Ha YacToTax [0

3 Ty 6naropaps koadduunenty yeunenuns 20 ab u koahduLMeHTy wyma
4,5 nb. B coyetannm ¢ aHanusatopom R&S®FSH npenycunutens n Habop
nPoGHNKOB BAKHETO NONS NPEACTaBASOT COOOI SKOHOMUYECKN Addek-
TWBHOE CPEACTBO aHann3a v onpeaeneHns MecTonoNoXeHUs UCTOYHNKOB
nomex Ha aTane paspadoTku.

Ananusatop cnektpa R&S®FSH ¢ npobHukamu 6amxHero nons n Ny
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NOKYMEHTUPOBAHUE W
ANCTAHUWUOHHOE YNPABJIEHME

Moctasnsemoe MO R&S®InstrumentView no3BoNSET NErko AOKYMEHTUPOBATb PE3YNbTaThl N3MEPEHNIA U

yn

PaBASATb HACTpOKKamu npubopa.

MO R&S®InstrumentView ona nokymeHTUpOBaHMS
pe3ynbTaToB U3MEpPEeHUs

>

>

06meH 6onbluM 06beMoM AaHHbIX Mexay R&S®FSH 1 MK yepes USB
NI NOKaNbHYIO CETb

MpocToTa 06paboTky Pe3yNnbTaToB M3MEPEHNI Bnarofaps akCnopTy
[NlaHHbIX B popmar Excel (.csv)

CoxpaHeHne rpaduyecknx faHHbIx B hopmare .jpg, -tiff, .jpg, .png n
Jomp

®opmMnpoBaHne NoNb30BaTENbCKMX TECTOBBIX MOCNEA0BATENbHOCTEN
(mactep)

MpocToe co3nanue NPOTOKONOB ucnbiTakui B hopmarte .pdf, .html n
f

lNeyaTtb BCex CyliecTBeHHbIX aaHHbIx ¢ MK nog ynpasnenmem Windows

Ananusatop R&S®FSH ¢ HoyTOyKOM
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>

YaneHHblin KOHTPONb curdanos yepe3 USB/LAN B pexume
YAANEHHOrO ANCTAEs 1 1abopaTopHOro anucnes

MpocToe CpaBHEHWE PE3YNLTATOB M3MEPEHNI B OAHOM paboyem
NPOCTPAHCTBE C NOMOLLBIO GyHKLMK «Add Trace» (806aBuTL KPUBYIO)
ABTOMATMYECKOE COXPaHEHWE PE3yNbTaToOB U3MEPEHNIA C MOMOLLBIO
OyHKUMK «Multi Transfer» (nonyyeHne HenpepbiBHOM Pa3BePTKM C
WHTEPBAIOM) C CEaHCOBbIM aBTOCOXPAHEHNEM

Mocnenytouwmin aHann3 pesynbTaToB 3MEPEHUIA MyTeM 0TOOPaXEHNSs/
CKPBITUS 1 NEPEMELLEHNS MAPKEPOB

MopmupoBaHie faHHbIX Kabens ¢ NOMOLLbIO peiakTopa Moaeni
kabens u nepefaya Gpannos ans 3arpysku B npubop R&S®FSH ana
M3MEPEHUS PACCTOSHMS 10 MECTA NOBPEXAEHMS



MO R&S®InstrumentView nopaepxvBaeT cneaytouie suapl

PEaaKTOPOB:

Mpeobpa3osatenu

Mopnenm kabeneit

KomnnexTbl At kanubpoBsku
MpeaenbHbie AMHAN

TabnuLpl kKaHanos

CraHpapTbl

Tabnnubl GbICTPOTO HAMMEHOBAHNS
Mpegenst AM/YM

Habopbl MacTepoB

Kaptbl (nomeLLeHuin)

CoBmeCTIMO C

Windows Vista (32/64-pasp.)
Windows 7 (32/64-pasp.)
Windows 8 (32/64-pas3p.)
Windows 10 (32/64-pa3p.)

MporpammHoe obecneyenne R&S®InstrumentView

JucraHumoHHOe ynpaBneHue Yepe3 uHtepdeic USB nnu
LAN

Ananuzatopom R&S®FSH MOXHO ynpasnsitb ANCTAHLMOHHO YEPE3 UH-
Tepdeitc USB unu LAN 1 nHTErpupoBath ero B noib3oBaTesbekne npo-
rpaMMbl. KomaHgpl ANCTAHLMOHHOMO ynpaBnexus, CoBMecTumble ¢ SCPI,
akTusupytoTcs onupeit R&S®FSH-K40. YaaneHHblil aucnneit, BXoAsLNiA B
cocTas nporpamMmHoro obecneveHust R&S®InstrumentView, otobpaxaet
akpaH npnbopa R&S®FSH B peanbHoM MacLTabe BPEMEHN 11 NO3BOASET
yOaneHHo ynpasnatb npubopom yepes ubtepdeitc USB nam LAN ¢ uenbio
06y4eHUs K Npe3eHTaumum.
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YOOBCTBO SKCITYATALIMI

Bce yacTo ncnonb3yemble GyHKLAK, Takne Kak OnopHbIii YpOBEHb, NOA0CA NPONYCKaHUS 11 4acToTa, MOTYT ObiTh

YCTaHOBJIEHbI HENOCPEACTBEHHO C MOMOLLBIO KJTaBULL.

BbICTPbI BbIOOP GYHKLUMIA C NOMOLLbIO KNaBUATYpbl U
NOBOPOTHOW PYYKM

YnpasneHue aHanuaatopoM R&S®FSH ocyliecTBASeTcs ¢ NOMOLLbIO Kna-
BUATYPbI 1 NOBOPOTHOM Pyyki. BbIOPaHHYIO GYHKLMIO MOXHO aKTMBMPO-
BaTb HANPSMYIO, MCMOb3YS KHOMKY Enter, BCTPOEHHYIO B MOBOPOTHYIO
pyuKy. BepTukansHas koHCTpyKums npubopa 06ecneymBaeT nanbLeBbIi
[LOCTYN KO BCEM anemeHTam ynpasnerus. Knasuwa MODE ncnonb3yetcs
INS NEPEKNIOYEHNS MEXAY Pa3ANYHbIMK pexumMami paboTbl, TaKUMIA Kak
«@HaNN3aTop CnekTpa», «BeKTOPHbIM aHaNnU3artop Lenem», «aHanms umopo-
BOI MOZYASILAM» U «3MEPUTEND MOLLHOCTI>.

Bce 6a30Bble HACTPOIKI MOTYT ObITb CAENAHbI B MPOCTOM CNCKE.
PesynbTathl N3MepeHUii, B TOM YMCAe HAaCTPONKM Npubopa, coxpaHs-
I0TCS BO BHYTPEHHEI NaMsTi, Ha CMEHHOI kapTe namstu SD nin USB-
HakonuTene. MpefonpeaeneHHble HacTPONKN Npubopa MOXHO 3a60Ku-
poBarb, YTOObI NPEAOTBPATUTL X HENPEAHAMEPEHHOE U3MEHEHNE. Tem
CaMbIM CHIXAETCS PUCK HENPABUIbHBIX U3MEPEHUIA.

Bce anemeHTbl ynpaBaeHns HaxoaaTcs B npeaenax aocaraemocTy naabLes
|
- @
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Knasuwa USER nossonseT cobpatb 4acTo Tpebylowmecs namepeHns
B OZHOM MeHI0. [10Nb30BaTeNbCKME HACTPOIIKN Nprubopa HasHavatTCs
(bYHKUMOHANBHBIM KIABULLAM C UIMEHEM, ONPEAenaemMbiM NONb30BATENEM.

B Lensx [oKyMEHTMPOBaHMS COAEPXNMOE CHIMKA SKpaHa MOXHO COXpa-
HWTb B BUAE rpadnyeckoro daina BCero OfHNM HaxaTueM KaBuLIn.

OnTUManbHoe CYMTbIBAHWE PE3yNbTaTOB U3MEPEHWUI B
no6oii cutyauum

Pesynbtatbl U3MepeHuii NErko YATaKTCS Ha BENWUKONENHOM, XOPOLLO
CKOMMOHOBaHHOM 6,5-atoiimMoBoM LBeTHOM VGA-aucnnee. MoacseTka
JUCnNes MOXET ObiTb OTPEryAMPOBaHa NOA, YCA0BUS OKPYXaIOLIEro 0CBe-
weHus. [ns ncnonb30BaHns B YCNOBHSIX SPKOTO COMTHEYHOrO CBETA OMTU-
MaslbHbIiA KOHTPACT 0BEeCNEeYNBAET CELMabHBI MOHOXPOMHBIA PEXIM.



lMpocToTa KoHUrypaLwmm HacTpoek npnbopa (DOpMI/IpOBaHI/Ie npoToKoJsa McnbITaHWUi BCEro 3a
HECKONbKO LaroB ¢ nomoubo mactepa R&S®FSH
Mpy MOHTAXE aHTEHHbI UK CAAYE B SKCMAyaTaLMIO NEPeaatoLLen CTaHumm
KMEHT 0ObIYHO 3anpalu1BaeT NPOTOKON UCMbITaHWIA. HeobxoanMble u3me-
peHus onpeaeneHbl B MHCTPYKLMAX MO NPOBEAEHNIO UCTbITaHNiA. MacTep
R&S®FSH ynpouaet aty npoueaypy Ans nonsL30BaTens 1 ycTpaHsieT Heob-
XOAMMOCTb KOHCYNIbTaLMM C UHCTPYKLMSMM MO ycTaHoBKe. MacTtep Ha 6ase
[ManoroBbIX OKOH BEAIET N0/b30BATENS MO M3MEPEHNSAM 1 aBTOMATUYECKN
COXpaHseT pesynbTarsl.

O6ecneynBaemble 191 N0Nb30BATENS MPEMMYLLIECTRA:

» [IpocToe Co3aaHme NOCNef0BaTENbHOCTEN UCTbITAHNIA C MOMOLLBHO
mactepa

» [lpenoTBpalleHie HEKOPPEKTHbIX M3MEPEHNIA Braroaaps
NPEABAPUTENBHO 3aAaHHBIM NOCNEL0BATENLHOCTAM UCTbITAHMIA

» OTCyTCTBME HEOOXOAMMOCTM KOHCYNbTALMIA C MHCTPYKLMSMIA MO
NPOBEAEHMIO UCTbITAHWI

» Bocnpou3soammble pesynbTaTbl U3MEPEHNI

> OKOHOMMS BDEMEHM 3a CYET YCKOPEHMS MPOLIECCa YCTaHOBKM

» Bce uneHbl MOHTaXHON Bpurafibl UCNONb3YIOT OAHY U Ty Xe

Bbibop Tabnuubl kaHanos NOCNEL0BATENbHOCTb UCTBITAHNNA

» EnuHbiil opmar npoTokona UCnbiTaHni
Select Channel Table 10/06/08 09:48

Stat Name Size
© \Public\.
o Screen Shots

HacTpoiika 4acToTbl C NOMOLLbIO TaGauL, KaHANoB

[+

3GPP chutah 1kB 10/08/208 0845 || B KAuecTBe anbTepHaTMBbl BBOAA YacTOThl Npubop R&S®FSH MoxHO
_ S ke HACTPOUTb Ha UCMONb30BAHME HOMEPOB KaHaN0B. BMECTO LIeHTPanbHOit

AL el el 4acTOTI OTOBPAXAETCA HOMEP KaHana. 0nb30BaTeNaM, 3HaKOMBbIM C

TV Australia.chntab 1kB 10/06/2008 09:12 M

TV Ciris s e e HasHaYeHnem KaHanoB, 00bIY4HO UCNONb3YEMbIX B BECNPOBOAHON CBSA3N

TV DK_DIRT.chntah 1kB 10706/ 2008 09:21 ®

TV Europe chatab Hs (006 /3008 482 unm TB/paanoseuiaHim, pabotats ¢ R&S®FSH Gyaer ee npolle. Bmecte

TV France.chntab 1kB 10//06/2008 08:08 ® . N

e e ooy oxs ¢ aHann3atopoM R&S®FSH noctasnstotcs Tabnuupl TB-kaHanoB ans 6onb

TV Ireland.chntah 1kB 10./06/2008 08:13

TV Italy.chntah 1k8 10//06/2008 09:13 Luoro konndectsa CTpa.

TV Japan.chntah 1kB 10/06/ 2008 09:10

TV New Zealand.chntab 1kB 10/06/2008 08:13

TV South Africa.chntab 1kB 10/06/ 2008 09:12 PaboTta Ha pa3HbIX 93bIKax

TV USA Air.chntab 1kB 10/06/2008 08:14 1= . .

TV USA CATV.chutab 1k8 10/06/2008 03:14 > [lonb30BaTenbCkuii MHTepdeiic npnbopa R&S®FSH nocTyneH Ha pasHbix

Free: 26 MB

| P R/ . —" Y TT I TVaT P R— "E’
Show C s

A3bikax. o4y Bce GYHKUMOHANbHBIE KNaBULLK, MHCTPYKLMM NO 3KCMya-
Taumm 1 coobLLeHns dyayT oTobpaxaTbCs Ha BbIOpaHHOM S3blke. B aHa-
nn3atope R&S®FSH nopaepXmBaioTcs cneayiolwme A3biku: aHMACKNA,
HEMELIKWIA, KOPEACKNIA, ANOHCKIIA, KUTANCKMIA, PYCCKIIA, UTANbSHCKNNA,
MCNAHCKMIA, MOPTYranbCkuii, GPaHL3CKMIA 1 BEHTEPCKNA.

Select

MoHsITHbIE MeHI0 A yA06HOro Bbibopa GyHKLNIA
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JlerkopgoCTynHble, XOPOLIO 3aLLMLLEHHbIE Pa3beMbl
JlononHuTenbHbIE BXOAbI/BbIXOAI, TAKME KaK HAaNPsKEHUe NUTaH1s NoCTo-
SIHHOrO TOKa (MHXekTOop), nHTepdeiickl LAN 1 USB n kapta namstu SD,
NErko AI0CTYNHbI MOA MbINE3aLLUTHBIMIA OTKUAHBIMI KPbILIKAMW C DOKOBOW
CTOPOHbI Npnbopa.

[lononHuTenbHble pasbembl (Hanpumep, LAN n USB) 3auumuieHbl OTKUAHBIMIA KpblLLKaMu
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SJIEMEHTbI YITPABJIEHUA

BY-Bx0n

Pa3bem HayllH1KOB

Pasbem gatymka MOLHOCTM

» BHewHwii Bxod curHana anycka
» BHelwHuiA BXOA, ONOPHOrO CurHana
» Beoixon MY

» Bxopn uHxekTopa nutaHus

» Pasbem 19 NpUHAANEXHOCTEN

Bbixog, cneaqLiero revepatopa

Nutepdeiic USB, Tun A%

Kapra namstn SD

Nutepdeiic LAN/USB

LIseTHON XK-pucnnei

(640 x 480 nukceneir), MoxeT
NepekyaTbes B BbICOKOKOH-
TPACTHBIA MOHOXPOMHBINA PEXUM
Mpy IPKOM CONHEYHOM CBETE

MpOCTOE yrpaBneHue Ha 6ase MeHIo ¢
MOMOLLBIO (PYHKLMOHASTbHBIX KNABMLL

BbiGop mMexay pasnuyHbimmu pabo-
YUMK PEXMMAMN (aHAN3ATOP Crek-
TPpa, BEKTOPHbI aHanM3aTop Leneil,
M3MEPUTENb MOLHOCTY 1 T.11.)

Knasuwm GyHkuumin

KEHCUHITOHCKMIN 3aMOK

BbiGop n3mepuTensbHoi yHKLMM
(mMoLwHOCTb B KaHane, 3aHnMaemas
nonoca 4acToT 1 T.4.)

O61was HacTpoiika npubopa

BbI30B 3aaHHbIX N0b30BATENEM
HacTpoeK

CHWMOK 3kpaHa

MoBopoTHas pyyka ¢
byHKUMen BBOAA

Knasuwwu kypcopa

4 WNHTepdeiic nHTerpupoBaH B npubopsl ¢ cepuitHbiMu Homepamu He Huxe 105000.
[Ins nogknoyeHns atunkoB MowHocTn R&S®NRP-Zxx u USB-HocuTeneii.
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onunun n NPUNOXXEHUA ONA
KOHOUTYPALUN CUCTEMBDI

Bcero poctynHo aecstb moaeneit R&S®FSH ang pasnnyHbIx NpuMeHeHnit
1 [nana3oHos yactot (mogen .04/.08/.14/.18/.24/.28/.13/.23/.20/.30)
. AHanuaatopel cnektpa R&S®FSH MoryT BbINONHATL U3MEPeHUs 10 BEpX-
Hero npeaena YacTotsl 3,6 Mu, 8 Mu, 13,6 My, v 20 My, Mogenu co

BCTPOEHHBIM CNEAsLM reHepaTopOM Takke MOTYT UCMOb30BATLCA A

ONpefeneHus xapakTepucTuk nepeaadn kabenei, GuAbTPOB, yeunnutenei
nT.0.

JlononHuTeNbHbIE MOAEAM CO BCTPOEHHBIM CNEAALLMM FreHepaTopoM 1
BHyTpeHHUM KCBH-MOCTOM A0CTYNHbI ANt UI3MEPEHNIA PACCTOSHMS 10 Me-
cra nospexaenus (DTF), cornacoBaHHbIX U3MEPEHUIA U BEKTOPHOTO aHa-
1132 Lenen.

Bce Mogenm ocHalleHbl perynmpyemMbiM npeaycuauTeneM, 4to enaeT ux
NPUroAHbIMU ANS U3MEPEHUS O4EHD MalblX CUrHaNoB. B kayecTse npu-
HaNEeXHOCTEN JOCTYMHbI ABA AaT4iKa MOLHOCT — A1 BbICOKOTOUHbIX
M3MEPEHUiA NOrnoLLaemoit MolHocTi B ananasote oo 110 MMy v ans ns-
MEPEHNS HaNpPaBNEHHOW MOLLHOCTW B Anana3oHe 1o 4 M.

B cnenyiolyx Tabnnuax npuseaeHs BOSMOXHbIE KOHGUIypaLm ans pas-

NNYHBIX CTAHAAPTHBIX GYHKLMA N NPUAOXEHUIA, & Takke 0630p JOCTYMHbIX
mogJeneii.

Jlerko 3aMeHsieMblil IUTUIA-MOHHBIA aKKyMynsTop,

obecneunsatowmii 10 4,5 4acoB aBTOHOMHOW PabOThl

Mogpenu
. - MCTOYHNK NOCTOSIHHOIO
[lnanasoH yactot Mpepycunutenn CRGAALMiE HEEITTT HanpsHXeHUs (MHXeK-
reHeparop KCBH-mocT Top) Ans nopa 12

R&S®FSH4, mopens .04 ot 9Ky 10 3,6 My . - - -

R&S®FSH4, mopens .14 ot 9kl mo 3,6 My ° © - -

R&S®FSH4, mopens .24 o1 100 k'u, o 3,6 Iy,

R&S®FSH8, mogens .08 ot 9kl mo 8 My, . - - -

R&S®FSH8, mopenb .18 ot 9kl mo 8 1My, . . - -

R&S®FSH8, mopmens .28 ot 100 k', oo 8 My

R&S®FSH13, mopenb .13 ot 9kl mo 13,6 MMy, . - - -
R&S®FSH13, mopenb .23 ot 9kl mo 13,6 My, . . . =
R&S®FSH20, mopens .20 ot 9kl mo 20 My, . - - -

R&S®FSH20, mogens .30 ot 9 kI mo 20 M, . . . -
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CraHpapTHbie GyHKUUK

(Mogenw _________________].04/.08/.13/.20 .24/.28 .23/.30

M3meperus mowHocT TDMA
13MepeHust MOLLHOCTY B kaHane

/13mepeHus HanpsKeHHOCTH nons/
3MEpPEHIst C BCEeHANPaBeHHbIMY aHTEHHAMN

3meperve 3aHMmaemoil noaoChl YacTot

HacTpoitkin 4acToThl ¢ MOMOLLBIO TabaNL, KaHanoB

CkansipHble U3MepeHIst napameTpoB nepeaayu - ° ° -
CkansipHble 3MepPeHUsi NapameTpoB OTPAXEHUs! - - . -
BekTopHble n3mepeHus napameTpos nepedayn (S,,) u otpaxetus (S,,) - - -

0aHONOPTOBOE M3MepeHIe NOTeps B kabene - - -

3MepuTenb MOLHOCTY kaHana

Onuum
Mogenn ———Loy.08.13/.20 1418|2428 |23/30 |
3mepenms cnektporpaMm R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14
AHanu3 nomex R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15
Teonpusaska R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16
KaprorpadupoBaHie nomeLeHuii R&S®FSH-K17 R&S®FSH-K17 R&S®FSH-K17 R&S®FSH-K17
Pexum npuemHmka u CkaHMpoBaHue kaHanos R&S®FSH-K43 R&S®FSH-K43 R&S®FSH-K43 R&S®FSH-K43
Axanua nepegasaemblx curdanos GSM/GPRS/EDGE R&S®FSH-K10 R&S®FSH-K10 R&S®FSH-K10 R&S®FSH-K10
Ananna nepenasaembix curtanos WCDMA/HSDPA/HSPA+ R&S®FSH-K44, R&S®FSH-K44, R&S®FSH-K44, R&S®FSH-K44,
R&S®FSH-K44E R&S®FSH-K44E R&S®FSH-K44E R&S®FSH-K44E
AHanu3 curHanos CDMA2000° R&S®FSH-K46, R&S®FSH-K46, R&S®FSH-K46, R&S®FSH-K46,
R&S®FSH-K46E R&S®FSH-K46E R&S®FSH-K46E R&S®FSH-K46E
AHanua curHanos 1XEV-DO R&S®FSH-K47, R&S®FSH-K47, R&S®FSH-K47, R&S®FSH-K47,
R&S®FSH-K47E R&S®FSH-K47E R&S®FSH-K47E R&S®FSH-K47E
Ananua curHanos TD-SCDMA/HSDPA R&S®FSH-K48, R&S®FSH-K48, R&S®FSH-K48, R&S®FSH-K48,
R&S®FSH-K48E R&S®FSH-K48E R&S®FSH-K48E R&S®FSH-K48E
AHanua curvanos LTE FDD R&S®FSH-K50°), R&S®FSH-K509), R&S®FSH-K50°%), R&S®FSH-K50°%),
R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E
Ananua curHanos LTE TDD R&S®FSH-K519), R&S®FSH-K519), R&S®FSH-K519), R&S®FSH-K519),
R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E
Ananns Huexogsiwmx curHanos NB-loT R&S®FSH-K56° R&S®FSH-K56° R&S®FSH-K56° R&S®FSH-K56°
/3MepeHue paccTosHisg Ao Mecta nospexaenns (DTF) - - R&S®FSH-K41 R&S®FSH-K41
BeKTopHble M3MepeHus NapameTpoB OTPaXeH!s 1 Nepefaym - - R&S®FSH-K42 * (TonbK0 S, S,,)
S0 85 850 8,)
0aHONOPTOBOE M3MepeHie NoTeps B kabene - - R&S®FSH-K42
BekTopHblIii BOLTMETP = = R&S®FSH-K45 R&S®FSH-K45
3mepeHus MolHocTY B Aivana3oHe ao 110 MMy CM. [IaT41Kn MOLLHOCTY Ha cTp. 33
HanpaeneHHble 13Meperus MOWHOCTY B avanasote ao 11T, R&S®FSH-714 R&S®FSH-714 R&S®FSH-Z14 R&S®FSH-Z14
HanpasneHHble M3Meperus MOLWHOCTY B avanasoHe 4o 4 I, R&S®FSH-Z44 R&S®FSH-Z44 R&S®FSH-Z44 R&S®FSH-Z44
MMNynbCHbIE N3MEPEHIS C MOMOLLIO aTYMKa MOLLHOCTM ®) R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29
[lvcTaHLMOoHHOE ynpaBnenue Yepes nHtepoeiic USB uam LAN R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40
TpunoxeHne Ans U3MePEHNs 3NEKTPOMArHUTHOro NoAs R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105

9 [loctynHo ans aHannsatopos R&S®FSH ¢ cepuitHbiMu Homepamu He Huxe 105000.
o Tpebyetcs onuns R&S®FSH-Z129 ans mopeneit R&S®FSH4/8/13/20 ¢ cepuitHbiMit HOMEPaMK, YKA3aHHBIMU B TEXHUYECKUX JAHHbIX.

MopTaTueHblii aHann3atop cnektpa R&S®FSH 29



KPATKUE TEXHUHECKUE
XAPAKTEPUCTUKI

AHanu3 cnektpa

[nanasoH yactot

Monockl paspeLueHms

CpenHuii ypoBeHb COBCTBEH-
HOTO LWyma

Toyka nepeceyeHmns TPETLErO
nopsaka (IP3)

Da308blit WyM

LletexTopsl

[lorpeLwHoCTb M3mepenns
YPOBHS

Jucnnei

Bpems pabotsl 0T akkymynstopa

(6e3 cnensero reHeparopa)

laGaputbl (LU x B xT)

Macca

' C pyukoi Anst nepeHocki.

30

mogenv .04/.14/.08/ .18/
.13/.23/.20/.30
moaenu .24/.28

R&S®FSH4 R&S®FSH8 R&S®FSH13 R&S®FSH20
ot 9k 1o 3,6 My ot 9klymo 8Ty, ot 9kl mo 13,6 My 0T 9 kly mo 20 Iy,

ot 100 kl'u, 0 3,6 Iy,
ot 1y mo 3 My,

ot 100 kM'u, oo 8 My,

6e3 npepycunutens, RBW = 1 T'u (Hopmup.)

ot 9 k' po 100 Kl
(Tonbko Mogenu .04/.14/ .08/.18)
o1 100 KMy o 1 MIL,

ot 1 Ml go 10 My
ot 10 Ml o 2 Iy,
ot 2 My po 3,6 My,
013,6 MMy po 51y,
ot 51T o 6,5 My,
016,51y po 13,6 My,
ot 13,6 Iy oo 18 My

ot 18 M o 20 Iy,

< -108 nbmBT, -118 nbMBT (TVn.) < -96 abmBT, 106 ABMBT (T!n.)

< -115 gbmBr, -125 nbMBT (TUn.)
< -136 nbmBT, -144 nbMmBT (TUn.)
< -141 pbmBr, -146 nbMBT (TUn.)
< -138 pbmBr, -143 nbMmBT (TWn.)

- < =142 pbmBT, -146 gbMBT (Tvn.)
- < =140 pbmBT, —144 nbMBT (Tvn.)
- < -136 nbmBT, -141 nbMBT (Tvn.)

™mn

< -134 pBwmBrT,
-139 nbmBT (Tvn.)
< -130 nbwmBT,
-135 nbmBT (Tun.)

¢ npeaycunutenem, RBW = 1 T (Hopmup.)

o1 100 KMy o 1 MIy,
or 1 MI'y, mo 10 Ml
ot 10 My o 2 Iy,
ot 2w po 3,6 M,
ot 3,6 MMy mo 51Ty,
ot 5Ty 80 6,5 My,
01 6,5 My go 81y,
ot 8Ty o 13,6 My,
01 13,6 MMy po 18 M,
ot 18 I, go 20 Iy,

o1 300 My po 3,6 I,

ot 3,6 My go 20 Iy

yactota 500 MI'y,
0TCTPOIiKa OT Hecyweit 30 kI,
oTcTpoitka ot Hecywwert 100 kI

0TCTpOiKa OT Hecywern 1 MIy

10 My << 3,6 My

36Mu<f<20Mmy

R&S®HA-2204, 4,2 Ay

R&S®HA-Z206, 6,3 Ay

< -133 pbmBr, -143 nbMmBT (TUn.)
< -157 pbmBT, =161 gbMBT (TWn.)
< -161 nbmBT, -165 gbMBT (T1n.)
< -159 nbmBT, -163 nbMBT (TWn.) -

- < -155 gbmBr, -159 nbMBT (TUn.)

= < -151 gbmBT, 155 gbmBT (Tvn.)

- < -147 pbmBT, -150 gbMBT (Tvn.)

< -158 nbmBr, -162 nbMBT (T1n.)
< -155 nbmBT, -160 gbMBT (Tvn.)

< -150 nBbMmBT,
-155 gbmBT (Tvn.)

< -155 nbmBT, -160 gbMBT (Tvn.)

> 10 pbmBT, +15 nbMBT (T1N.)

- > 3 nbmBT, +10 nbMBT (T1n.)

< =95 aBH (1 Tw), Tan. =105 abH (1 M)

< -100 gbH (1 Mw), un. =110 ABH (1 Ty)

< =120 pbH (1 Tu), Tun. =127 pbH (1 Tu)

0TCYETOB, MAKC. NUKOBbIA, MUH. NKOBbIIA, aBTONKUKOBbIN, CK3
<1p6,0,5a6 (mn.)

- <1506, 1486 (mn.)
6,5-n10imoBbIi LBeTHOM XK-aucnneit ¢ paspelwenrem VGA
1034

0045y
194 mm x 300 MM x 69 MM (144 Mm)

3kr



BekTopHbIi1 aHanu3 Leneii?/BeKTopHbIi BONbTMETP?)

R&S®FSH4 R&S®FSH8 R&S®FSH13/20
[lnanasoH yactor mopen .24/.28/.23/.30 ot 300 k'y, 8o 3,6 My, ot 300 kl'y, 8o 8 My, ot 100 k', 10 8 Ty
BbixoaHas MOLWHOCTL (nopT 1) ot 0 1o -40 nbMBT -
BbIxofiHast MOWHOCTb (MOPT 2) ot 0 1o -40 abmBT ot 0 no -40 nbmBT
N3mepeHune napameTpoB OTPaXeHus
KoaddunumeHT HanpasaeHHOCTH 01300 k' ao 3 My, > 43 b (Hom.) > 43 b (Hom.) > 43 nb (Hom.)Y
o1 31Mu o 3,6 My, > 37 b (Howm.) > 37 b (Hom.) > 37 nb (Hom. )"
ot 3,6 I, 1o 6 M, - > 37 nb (Hom.) > 37 b (Hom.)®
oT6 My ao 8 MMy > 3116 (Hom.) > 31 ab (Hom.)¥
Pexumbl 0T0OpaxeHus BEKTOPHbIE 13MepeHus napa- mopynb, dasa, Mogynb + dasa, anarpamma Bonsnepra-Cmuta, KCBH, KoapdULMEHT OTpaxeHns, m , OfHO-
METPOB OTPAXEHUs 1 Nepesayn MOpTOBbIE NOTEPY B Kabenu, 3aNeKTpU4eckas AmHa, rpynnoBoe Bpems 3afepxKu
(R&S®FSH-K42)
BEKTOPHbIIA BONBTMETP mogynb + pasa, KCBH + koadduumeHT oTpaxenus
(R&S®FSH-K45)
S-napamerp S, Sy S5, Sy

W3mepeHure napameTpoB nepesaum

[MHamunyeckuii ananasoH (821) ot 100 k', go 300 kI, 70 ob (Tvn.) 70 b (Tvn.) -
01300 k', ao 3,6 My, >70 ab, 90 ab (Tvn.) > 70 ab, 90 ab (tvn.) -
o1 3,6 I 10 6 My, - >70 ab, 90 ob (Tvn.) -
o1 6 My, no 8 M, - 50 b (tvn.) -
[lnHamuyecknit ananasoH (S,) ot 100 k'u, 2o 300 KTy 80 ab (Tvn.) 80 ab (Tun.) 80 ab (tvn.)
01300 k' go 3,6 Iy, >80 nb, 100 b (mn.) >80 nb, 100 ab (mn.) >80 ab, 100 gb (tvn.)
ot 3,6 My 8o 6 My, - >80 gb, 100 g6 (vn.) >80 gb, 100 g6 (vn.)
oT6 My po 8 My - 60 b (tvn.) 60 b (tvn.)
Pexumbl 0ToBpaxeHms BEKTOPHbIE M3MEPeHNs napa- MOoZynb (0cnabnetue, yeunenue), Gasa, Mofynb + $asa, anekTpuyeckas AanHa, rpynnosoe Bpems 3aaepxku

METPOB OTPAXEHUS 1 Nepesayn
(R&S®FSH-K42)

BEKTOPHbIV BONLTMETP moaynb + (pasa
(R&S®FSH-K45)
S-napametp S, S, S S, S,

[locTynHo Tonbko Ans moaeneit .24/.28/.23/.30; ans moaeneit .24/.28 nononunTenbHo Tpedyetcs onumns R&SCFSH-K42.
Tonbko ans mogeneit .24/.28/.23/.30, Tpebyetcs onuns R&S®FSH-K45.
Tonbko U3MepeHne napameTpa S,,.
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NHOOPMALIMA AN 3AKA3A

Haumenosanune Kop 3akasa

ba3oBblii 610k

MopTaTuBHbIii aHanuaatop cnekTpa, ot 9 k'y 1o 3,6 T, ¢ NpeaBapuTENbHBIM yeunuTenem R&S®FSH4 1309.6000.04
MopTaTuBHbIi aHanuaatop cnekTpa, ot 9 k'y, 1o 3,6 T, ¢ NpeaBapuTENbHBIM YCUAUTENEM W CEAALLM FeHepaTopom R&S®FSH4 1309.6000.14
MopratuBHblit aHanuaatop cnektpa, o1 100 k' fo 3,6 ITw, ¢ npeaBapuUTENbHBIM YCUAUTENEM, CREAALLAM reHEPaTOPOM U BCTPOEHHbIM R&S®FSH4 1309.6000.24
KCBH-mocTom

MopTaTuBHblit aHanu3atop cnektpa, ot 9 k' fo 8 ITL, ¢ npeaBapuUTENbHBIM yeunUTeNnem R&S®FSH8 1309.6000.08
MopratueHbIli aHanuaatop cnekTpa, ot 9 k' 4o 8 L, ¢ NpeaBapuTENbHbIM YCUANTENEM W CEAALUMM FeHePaTopoM R&S®FSH8 1309.6000.18
MoptatuBHbIi aHanuaatop cnekTpa, ot 100 kI'y 4o 8 T, ¢ NpeaABapUTENbHBIM YCUAUTENEM, CEASLIMM FEeHEPATOPOM W BCTPOEHHbBIM R&S®FSH8 1309.6000.28
KCBH-moctom

MopTtatuBHbINA aHanu3atop cnekTpa, ot 9 kM fo 13,6 ITu, ¢ NpeaBapuUTENbHbIM YCUAUTENEM R&S®FSH13 1314.2000.13
MopTaTusHbIii aHanuaatop cnekTpa, ot 9 k' 1o 13,6 Mu, ¢ npeasapuTenbHbIM yeunutenem, cneasim resepatopom ot 300 kM 1o 8 MMy u  R&S®FSH13 1314.2000.23
BCTpOeHHbIM KCBH-MocTOoM

MopTaTuBHbIi aHanuaatop cnekTpa, ot 9 k' 4o 20 MMu, ¢ npeABapUTENbHBIM YCUAUTENEM R&S®FSH20 1314.2000.20
MopTaTuBHblit aHanu3atop cnektpa, ot 9 k' fo 20 Tu, ¢ npeasapuTenbHbIM yeuautenem, cneaawmm resepatopom ot 300 ku 20 8 MM n R&S®FSH20 1314.2000.30

BCTpOeHHbIM KCBH-MocTOoM
MocTaBnsemMbie NPMHAANEXHOCTN

JIntnii-noHHas akkymynstopHas Gatapesi, USB-kabenb, LAN-kabenib, UCTOYHWK NUTAHUS OT CETI NepeMeHHOro Toka, koMnakT-auck ¢ MO R&S®InstrumentView u gokymeHTaumen, kpatkoe py-
KOBOZCTBO N0 3KCMyaTaLm

AnnapatHas onuus

JluTuit-noHHas akkymynstopHas 6atapes, 6,3 Ay (ycTaHaBnMBaeTCs Ha 3aBofie; MoaepHu3auus 6atapeu ¢ 4,2 Ay 1o 6,3 Ad) R&S®FSH-B106 1304.5958.02
MpeLyanOHHbI UCTOYHMK ONOPHON YACTOThI, cTapeHue: < 3,6 x 10-/rop, R&S®FSH-Z114 1304.5935.02
MporpamMmHbie onummn (00bI4HO AN BCTpoeHHoro M0)

Mpunoxenue Ans U3MEPEHNs CNEKTPOrpammbl R&S®FSH-K14 1304.5770.02
MpunoxeHue ans aHanuaa noMex (NporpaMmHas onuns) R&S®FSH-K15 1309.7488.02
N3meputensHoe Npunoxenue fis reonpussasky (MporpamMmHas MnMLEH3ns) R&S®FSH-K16 1309.7494.02
N3meputensHoe npunoxenue fns kaptorpadupoBanus NoMeLLEeHNi (MporpamMmMHas MNLEH3Ns) R&S®FSH-K17 1304.5893.02
/IMNynbCHbIE M3MEPEHMS C NOMOLLBIO IaT4MKa MOLLIHOCT (MPOrpaMMHas ULEH3NS), R&S®FSH-K29 1304.5993.02
(Tpebyetca onums R&S®FSH-Z2129 anq moneneit R&S®FSH4/8/13/20 ¢ cepuitHbiMu Homepamu Huxe 121000)

/3mepeHue paccTosiHms 40 MecTa NoBpexaeHns (Tonbko ans mogenei .24/.28/.23/.30, pekomenayiotcs onuun R&S®FSH-2320 nnm R&S®FSH-K41 1304.5612.02
R&S®FSH-Z321 1 R&S®FSH-Z28 nnu R&S®FSH-229)

BekTopHble 13MepeHIst TapamMeTpoB OTPaXeHUs ¥ Nepeaayu R&S®FSH-K42 1304.5629.02
(Tonbko ans Mopeneit .24/.28, Tpebyetcs onuus R&S®FSH-Z28 nnn R&S®FSH-229)

BekTopHblit BONBTMETP (TONbKO Ans Mogeneli .24/.28/.23/.30, Tpebyetcs onums R&S®FSH-Z228 unn R&S®FSH-729) R&S®FSH-K45 1304.5658.02
MpunoxeHue ans U3MEPEHNs 3NEKTPOMArHUTHOMO NOAs R&S®FSH-K105 1318.6200.02
Mpunoxenne ang uamepenns GSM n EDGE R&S®FSH-K10 1304.5864.02
MpunoxeHne Ans 3MePeHns NUA0THOTO kaHana v 3HaveHus EVM curianos 3GPP WCDMA BTS/NodeB R&S®FSH-K44 1304.5641.02
TMpunoxeHne Ans U3MEPEHN MOLLHOCTI B KOA0BOI o6nacT curHanos 3GPP WCDMA BTS/NodeB (tpebyetcs R&S®FSH-K44) R&S®FSH-K44E 1304.5758.02
MpunoxeHne ans U3MepeHus MUIOTHOMO kaHana v 3HayeHust EVM curianos 5C CDMA2000® R&S®FSH-K46 1304.5729.02
MpuUnoxeHne Ans UI3MEPEHNs MOLHOCTY B koAoBoi obnacti curHanos BC CDMA2000® (tpebyetcs onuns R&S®FSH-K46) R&S®FSH-K46E 1304.5764.02
MpunoxeHue ans 3MEPEHNs MUAOTHOTO kaHana 1 3HayeHns EVM curtanos BC 1xEV-DO R&S®FSH-K47 1304.5787.02
MpunoxeHue ans 3MEPEHNs MOLLHOCTI BO BpeMeHHoi obnactu 1 PN ckaHep curhanos BC 1xEV-DO (tpebyetcs onums R&S®FSH-K47) R&S®FSH-K47E 1304.5806.02
3mepeHrue MowHOCTI 1 3HaveHns EVM curianos bC TD-SCDMA R&S®FSH-K48 1304.5841.02
N3meperue mowwHocTH u 3HaveHus EVM curianos BC TD-SCDMA/HSDPA (tpebyetcs onums R&S®FSH-K48) R&S®FSH-K48E 1304.5858.02
TMpunoxeHne Ans u3aMepeHns aHaveHns EVM 1 HUCXoasLLero nunotHoro kaana LTE FDD ! R&S®FSH-K50 1304.5735.02
MpuUnoxeHne Ans U3MEPEHNs MOLYNALMN U HUCXOAALLEro paclumpenrHoro kaHana LTE FDD Y (tpebyetcs onumst R&S®FSH-K50) R&S®FSH-K50E 1304.5793.02
Mpunoxetue ans uameperns 3Havexns EVM u Hucxogsiuero nunotHoro kaxana LTE TDD ! R&S®FSH-K51 1304.5812.02
MpunoxeHue Ans 3MEPEHNs MOZYNSLUN U HUCXOASILErO pacluMperHoro kaxana LTE TDD " (tpe6yetcs onuns R&S®FSH-K51) R&S®FSH-K51E 1304.5829.02
Mpunoxenue ans uameperns NB-loT" R&S®FSH-K56 1318.6100.02
MpunoxeHne Ans U3MEPEHNS B PEXUME NPUEMHIKA 1 PEXMME CKaHMPOBAHWS KaHanos R&S®FSH-K43 1304.5635.02
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HaumeHosanve Kop, 3aka3a

PekomeHayemble AOMONHEHUS: JATYUKU MOLLHOCTU

HanpaBneHHblit gat4mk MowwHocTy, o1 25 My, go 11T R&S®FSH-Z14 1120.6001.02
HanpasnerHbiii satank MowHocty, ot 200 My go 4 My, R&S®FSH-z44 1165.2305.02
YHuBEpCabHbIN Aatyuk MowHoct, ot 1 HBT 1o 100 MBT, ot 10 My ao 8 Iy ™2 R&S®NRP-7211 1417.0409.02
YHUBEPCANbHbIA AaTyuK MowwHocTH, oT 1 HBT fo 100 MBT, ot 10 MI'y fo 18 Iy ™2 R&S®NRP-Z221 1417.0309.02
LLInpokononocHbIi gatymk MowwHoct, o1 1 HBT 1o 100 MBT, o1 50 My go 18 Ty "2 R&S®NRP-Z81 1137.9009.02
LLInpokononocHbIi AaTymk MowwHocTh, o1 1 HBT 10 100 MBT, ot 50 MTTy A0 40 T (2,92 mm) -2 R&S®NRP-785 1411.7501.02
LLInpokononocHbIi gatymk MowwHocTH, o1 1 HBT 10 100 MBT, ot 50 My g0 40 T (2,40 mm) 72 R&S®NRP-Z86 1417.0109.40
LLInpokononocHbIit aatumk mowwHocTi, o1 1 HBT a0 100 MBT, o1 50 MI'y f0 44 T, (2,40 mm) -2 R&S®NRP-Z86 1417.0109.44
TpexkaHanbHbIi AMOAHBIA AaTumk MowHocTk, ot 100 nBT o 200 MBT, ot 10 My, a0 8 Ty, R&S®NRP8S 1419.0006.02
TpexkaHanbHbIA AMOAHBIA AaTYNK MoLwHOCTH, 0T 100 nBT fo 200 MBT, o1 10 My go 18 My, R&S®NRP18S 1419.0029.02
TpexkaHanbHbl ANOAHBIA AaTymk MowHocT, o1 100 nBt go 200 mBT, ot 10 My no 33 My R&S®NRP33S 1419.0064.02
TpexkaHanbHblii ANOAHBIA AaTymk MolHocT, o1 100 nBT go 200 mBT, o1 50 My, go 40 My R&S®NRP40S 1419.0041.02
TpexkaHanbHblii AMOAHbIA aatymk MotHocT, ot 100 nBT go 200 MBT, ot 50 My no 50 My R&S®NRP50S 1419.0087.02
TennoBoit patunk mMotHocTi, ot 300 HBT 1o 100 MBT, o1 0 o 18 Ty R&S®NRP18T 1424.6115.02
Tennosoit gatunk MowHocTi, o1 300 HBT go 100 MBT, o1 0 1o 33 Ty, R&S®NRP33T 1424.6138.02
Tennosoi farunk mowHocty, ot 300 HBT go 100 mBr, ot 0 go 40 Ty R&S®NRP40T 1424.6150.02
Tennosoit aarunk MowwHoctu, o1 300 BT go 100 mBT, ot 0 8o 50 My, R&S®NRP50T 1424.6173.02
Tennosoit aatynk mMotHocTi, ot 300 HBT 1o 100 MBT, o1 0 fo 67 [T R&S®NRP67T 1424.6196.02
Tennogoit patumk MoHocTi, o1 300 HBT go 100 mBT, o1 0 1o 110 Iy, R&S®NRP110T 1424.6215.02
[atuuk cpepHeit motHocTtu, ot 100 nBT go 200 MBT, ot 8 k' 10 6 T, R&S®NRP6A 1424.6796.02
[atunk cpepneit mowwHocty, o1 100 nBt go 200 mBT, o1 8 k', go 18 My, R&S®NRP18A 1424.6815.02
PekomeHAayeMble AONOAHEHUS: Kabenu aaanTepoB Ans AaTYNKOB MOLLHOCTY

Anantep USB (naccuBHbiii), Anst noakmioyeHms 4atinkos MowHocTv R&SPNRP-Zxx k R&S®FSH R&S®NRP-24 1146.8001.02
NHtepdelichblil kabenb USB, annka: 1,5 M, ans noakntoyerns aarymko R&S®NRP k R&S®FSH R&S®NRP-ZKU 1419.0658.03
KaGenb-apantep ans garankos MowHocTn R&S®NRP-Z8x n onums R&S®FSH-229 R&S®FSH-Z129 1304.5887.00
KaGenb-apantep USB ang onumn R&S®FSH-Z14/-Z44, pnna: 1,8 m R&S®FSH-7144 1145.5909.02
OnTnyeckuii 4aT4NK MOLLHOCTH U NPUHaANEeXHoCTn

OnTtuyeckuit nameputens MowHoctn USB OEM (repmaHuit) R&S®HA-Z360 1334.5162.00
OnTuyeckuit nameputens mowHocT USB OEM (04MLLEHHBI apceHus, ranamus-nHans) R&S®HA-Z361 1334.5179.00
SC-agantep A8 ONTUYECKOTO U3MEPUTENS MOLHOCTY R&S®HA-Z362 1334.5185.00
LC-amanTep Ans ONTMYECKOr0 N3MEPUTENs MOLLHOCTM R&S®HA-Z363 1334.5191.00
YHuBEpCabHbIiA 2,5-MM aaanTep Ans ONTUYECKOro N3MEPUTENs MOLHOCTY R&S®HA-Z364 1334.5204.00
YHuBepcanbHbli 1,25-MM apantep Ans ONTMYECKOr0 MBMEPUTENS MOLLHOCTY R&S®HA-7365 1334.5210.00
Mary-kopg, SC-LC SM, SX, anvHa: 1 m R&S®HA-Z366 1334.5227.00
Maty-kopa SC-SC SM, SX, anvHa: 1 m R&S®HA-7367 1334.5233.00
PekomenayeMble fonoaHenus ansa kanubposku (ana mopeneii R&S®FSH .23/.24/.28/.30)

Kom6uHmMpoBarHas kannbposouHas mepa XX/K3/50 Om, ans kanubposku namepenuit KCBH v DTF, ot 0 go 3,6 My, R&S®FSH-729 1300.7510.03
Kom6uH1poBarHas kannbposoytas mepa XX/K3/50 Om, ans kanmbposku namepenuit KCBH n DTF, ot 0 go 8 My, R&S®FSH-728 1300.7810.03
Bnok kanubposku, o1 2 MIy ao 4 My, R&S®ZN-Z103 1321.1828.02
Bnok kanubposku, ot 1 My oo 6 My R&S®ZN-Z103 1321.1828.12
KannbpoBouHbIi koMnnekT, Bunka 3,5 MM, kombuHmnposanHas Mepa XX/K3/50-omHas Harpyska/nepembiuka, o1 0 o 15 Ty, R&S®ZV-2135 1317.7677.02
KannbposouHblit komnnekT, po3etka 3,5 MM, kom6uHupoBaHHas mepa XX/K3/50-omHas Harpyska/nepembiuka, ot 0 o 15 My, R&S®ZV-Z135 1317.7677.03
KannbposouHblit komnnekT, Bunka N-Tuna, kombuHupoBaHHas Mepa XX/K3/50-omHas Harpyaka/nepembiuka, ot 0 1o 9 My, R&S®ZV-Z170 1164.0496.02
KannbposouHblit komnnekT, posetka N-tuna, kombuH1poBaHHas Mepa XX/K3/50-omHas Harpyaka/nepembluka, ot 0 1o 9 i R&S®ZV-Z170 1164.0496.03
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PekomeHayemble fONONHEHNS ANS TECTUPOBAHUS

Cornacylowmii atreHioatop, 50/75 Om, aByHanpaenerHbii, o1 0 fo 2,7 Mu, posetka N-tuna/sunka N-Tuna, fonyctumas Harpyska 2 Bt R&S®RAZ 0358.5714.02
Cornacylowmii atrenioatop, 50/75 Om, aByHanpaenerHbiit, o1 0 fo 2,7 Mu, posetka N-tuna/sunka N-Tuna, fonyctiumas Harpyska 2 Bt R&S®RAM 0358.5414.02
Cornacylowmit atrerioatop, 50/75 Om, aByHanpasnerHbiit, ot 0 fo 1 1T, posetka BNC/sunka N-tuna, gonyctumas Harpyska 1 Bt R&S®FSH-Z38 1300.7740.02
Ananrep, Bunka N-tuna/rHe3no BNC 0118.2812.00
Anantep, Bunka N-tuna/sunka N-Tuna 0092.6581.00
Anantep, Bunka N-tuna/rHe3no SMA 4012.5837.00
Anantep, Bunka N-tuna/rte3zo 7/16 3530.6646.00
Anantep, Bunka N-tuna/sunka 7/16 3530.6630.00
Anantep, Bunka N-tuna/rieano FME 4048.9790.00
Anantep, Bunka BNC/rHeano tuna "GaHan" 0017.6742.00
Arrenioatop, 50 BT, 20 ab, 50 Om, ot 0 10 6 ITu, poseTka N-Tuna/sunka N-tuna R&S®RDL50 1035.1700.52
Arenioatop, 100 Br, 20 ab, 50 Om, o1 0 go 2 ITu, poseTka N-tvna/Bunka N-tuna R&S®RBU100 1073.8495.20
Arrenioatop, 100 Bt, 30 ab, 50 Om, o1 0 go 2 ITu, poseTka N-tna/Bunka N-tuna R&S®RBU100 1073.8495.30
BY-kabenb (1 m), Bunka N-tna/posetka N-tuna, ans onumm R&S®FSH-K41, o1 0 oo 8 Ty, R&S®FSH-7320 1309.6600.00
BY-kabenb (3 m), Bunka N-tna/poaetka N-tuna, ansi onumn R&S®FSH-K41, ot 0 oo 8 Iy, R&S®FSH-Z321 1309.6617.00
PekomeHayeMble LONOSHEHUS: aHTEHHA AN TECTUPOBaHUS MOOUNBHON CBA3N U 000PYAOBaHME ANS UCNbITAHUS

Ha 3MC

AntenHa GSM/UMTS/CDMA, ¢ marHuTHbIM KpenneHnem Ha avanasoH 850/900/1800/1900/2100, pasbem N-tuna R&S®TS95A16 1118.6943.16
BceHanpasnexHas aHterHa, ot 30 My no 3 ITu, ans R&S®TS-EMF R&S®TSEMF-B1 1074.5719.02
BceHanpaenenHas anTenHa, ot 700 My o 6 ITu, ans R&S®TS-EMF R&S®TSEMF-B2 1074.5702.02
BceHanpaeneHHas aHTenHa, ot 9 kI 1o 200 My, ans R&S®TS-EMF R&S®TSEMF-B3 1074.5690.02
Habop komnakTHbIX NPOGHUKOB ANSt U3MEPEHNS ANEKTPUYECKOI 11 MArHUTHON cocTansioLLmx BanxHero nons, ot 30 My ao 3 My R&S®HZ-15 1147.2736.02
Mpeaycunutens Ha 20 A, 3 T, ot 100 B ao 230 B, ana R&S®HZ-15 R&S®HZ-16 1147.2720.02
PekomeHayeMmble JONOJIHEHNS: HaNpPaB/ieHHAas aHTEHHA U NPUHAAJIEXHOCTH

PyyHast HanpaBneHHas aHTeHHa (PYKOSITKA aHTEHHbI) R&S®HE400 4104.6000.02
PyyHas HanpasneHHas CBY aHTeHHa (pykosTka aHTEHHbI) R&S®HE400MW 4104.6000.03
Ha6op kabeneit ans R&S®HE400 n R&S®HE400MW R&S®HE400-K 4104.7770.02
OCHOBHas py4Has HanpaBneHHas aHTEHHA (PYKOTKA aHTEHHBI) R&S®HE400BC 4104.6000.04
Habop kabeneit ans R&S®HE400BC R&S®HE400-KB 4104.7770.04
Moaynb BY-aHTeHHbI, 0T 8,3 k', Ao 30 MIy R&S®HE400HF 4104.8002.02
Moaynb OBY-aHTeHHbI, o1 20 My o 200 My, R&S®HE400VHF 4104.8202.02
Mogynb CBEPXLLNPOKOMNOAOCHOI aHTeHHBI, 0T 30 MIy, Ao 6 T, R&S®HE400UWB 4104.6900.02
Mogynb n0ronepuoanieckoil aHTeHHsl, o1 450 My go 8 My, R&S®HE400LP 4104.8402.02
Mogynb aHTeHHbI COTOBOI CBsi3u, oT 700 MI'y go 2500 MIy, R&S®HE400CEL 4104.7306.02
Mogynb CBY aHTeHHbl, 0T 5 My, 1o 20 My R&S®HE400SHF 4104.8602.02
Mogynb aHTeHHb!I ananasoqa S/C, ot 1,7 M fo 6 My, R&S®HE400SCB 4104.7606.02
TpaHcnopTHblit keiic ans R&S®HE400 R&S®HE400Z1 4104.9009.02
Cymka ang TpaHcnopTupoBku (Hebonbluas) ans R&S®HE400 (pekomeHayeTes Ana OAHOTO UK ABYX aHTEHHbIX MOynei) R&S®HE400Z2 4104.9050.02
Cymka ans TpaHcnopTuposkm (6onblast) ans R&S®HE400 (pekomeHayeTcs ans Tpex Unn YeTbipex aHTEHHbIX MOZyneit) R&S®HE400Z3 4104.9080.02
Tpetora ans R&SCHE400 R&S®HE400Z4 4104.9109.02
PekomeHayemble JONONHEHNS A1l NICTOYHUKA NUTAHMS

JINTniA-noHHBIN akkymynsTop, 4,2 A=y R&S®HA-Z204 1309.6130.00
JIMTWiA-noHHBIRA akkymynsTop, 6,3 A-y R&S®HA-Z206 1309.6146.00
3apsiaHoe YCTPOICTBO, ANS IUTUIA-MOHHOTO akkymynaTopa, 4,2 A4/6,3 Ay® R&S®HA-Z203 1309.6123.00
ABTOMOOUNBHBIA apantep, 12 B R&S®HA-7202 1309.6117.00
PekomeHayeMble AONOHEHNUS AN TPAHCMOPTMPOBKM NOPTATUBHOrO aHanu3artopa cnektpa R&S®FSH

Msirkast cymka ans nepeHocku (LU x B x I 260 Mm x 360 mm x 280 mMm) R&S®HA-2220 1309.6175.00
TpOYHbIA TPAHCMOPTHbIA KEAC R&S®HA-Z321 1321.1357.02
Yexon 4ns NepeHoCKy, BKYas rpyAHYI0 06BS3KY U LOXAEBUK R&S®HA-2222 1309.6198.00
MneyeBoli pemeHb A9 Yexna NepeHocku R&S®HA-Z223 1309.6075.00
PekomeHzyemble [LOMONIHEHNS: NpoYee

Kapra namsitn SD, 8 I'6aiir #) R&S®HA-2232 1309.6223.00
GPS-npuemHmk R&S®HA-2240 1309.6700.03
HayLuHmkn R&S®FSH-Z36 1145.5838.02
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HanmeHoeaHue Kopa 3akasa

3anacHble YacTu
3anacHoit USB-kabenb
3anacHoii kabenb LAN

3anacHoil afantep nepemMeHHoro Toka

3anacHoit komnakT-auck, ¢ M0 R&S®InstrumentView n gokymenTaumei Ha R&S®FSH

KpaTkoe pykoBoacTBo no akcnnyaraumu anst R&S®FSH, neyatHas Bepcus, Ha aHrnIACKOM A3bike

Kpatkoe pykoBoacTBo no akcnnyaraumm ans R&S®FSH, neyatHas Bepcus, Ha HEMELKOM A3blke

" JloctynHo ans aHanu3atopos R&S®FSH ¢ cepuitHbimu Homepamu He Huxe 105000.

2 Jinq patynkos mowHoctn R&SCNRP-Zxx, Takxe Tpebyetca USB-apantep R&S®NRP-Z4.
3 Tpebyetcs Ans 3apsna akkymynsaTopHol 6atapen Hezasucumo ot R&S®FSH.

4 Ananuaatopbl R&S®FSH ¢ cepuitbiMu Homepamu He Boiwe 105000 TpeGyioT Haanyre kapTbl namat SD ans 06HoBAeHns BCTpoeHHoro MO.

R&S®HA-Z211
R&S®HA-2210
R&S®HA-2201
R&S®FSH-745
R&S®FSH-746
R&S®FSH-247

1309.6169.00
1309.6152.00
1309.6100.00
1309.6246.00
1309.6269.12
1309.6269.11

Fapantns
ba3oBblit 610K

Bce octanbHble npeamets!

Onuum

PaclumpeHrue rapaHTUitHOTO CpOKa Ha OfMH rof,

PaclwumpeHme rapaHTUItHOTO CpoKa Ha Asa roga

PaciunpeHie rapaHTuitHoro cpoka Ha OauH rof, BKI04as eXerofHyio kannbpoBky
PaciunpeHine rapaHTuitHOro cpoka Ha /1Ba rofia, BKII0YAsA eXeroaHylo kanMbposky

PaciunpeHne rapaHTHitHOro cpoka Ha OZNH rof, BKIoYash eXerofHyio kannbposky B akkpe-

ANTOBAHHOM METPONIOrN4eCKOM LIEHTpEe

Paciunperne rapaHTuitHOro cpoka Ha fiBa rofia, BKIoYas eXeroaHylo kanposky B akkpe-

[NTOBAHHOM METPONIOrM4EeCKOM LIEHTPE

ApxaHrenbck (8182)63-90-72
Actana (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsaHck (4832)59-03-52
BnaguBoctok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHOGypr (343)384-55-89
MBaHoBo (4932)77-34-06

WxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KasaHb (843)206-01-48
Kanunuurpaa (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INuneuk (4742)52-20-81

Kuprusua (996)312-96-26-47

R&SCWE1
R&S®WE2
R&S®CW1
R&S®CW2
R&S®AW1

R&S®AW?2

Marnutoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHui HoBropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
OMcKk  (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16

Poccua (495)268-04-70

3ropa
1ron

O6patutech B MeCTHbI 0UC Npoaax

dupmbl .

Mepmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Pasanb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MeTepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coum (862)225-72-31
CraBpononb (8652)20-65-13

KasaxcrtaH (772)734-952-31

https:/[rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru

Cypryt (3462)77-98-35
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TioMeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
Yda (347)229-48-12
XabapoBck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosey (8202)49-02-64
ApocnaBnb (4852)69-52-93


https://rohdeschwarz.nt-rt.ru
mailto:rwz@nt-rt.ru

