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KPATKOE OMNMUCAHUE

OcHoBHag obnactb npumeHeHns R&S®FSH - TenekoMmMyHMKaLmm, HACTpOIKa 1 06CNyxmBaHne 6a30BbIX

CTaHLMI MOOUIBHON CBSA3M HA MECTE KCMnyaTaLyi.

Ananusatop cnektpa R&S®FSH — 310 ya00HbIA 1 NPOYHbIA NPOOP, NPeaHa3HAYEHHbIA Ang pabdoTbl B
noneBbix ycnosusx. HebonbLIon Bec, yanobCTBO 11 NPOCTOTA 3KCMyaTaLmuu, a Takxe 60/bLLI0e KONMYECTBO
N3MEPUTENbHBIX GYHKLMIA IENatoT 3T0T NPUOOP HE3aMEHUMbIM NS Tex, KoMy TpebyeTcs aG EKTUBHDIN

NHCTPYMEHT [1191 HapyXHbIX pabor.

R&S®FSH — 310 nopTaTUBHBI aHANM3ATOP CMEKTPa, a Takxe, B 3a-
BUCHMMOCTW OT MOLIENN U YCTAHOBNEHHbIX ONLMIA, N3MEPUTENb MOLLHO-
CTW, TecTep kabenei 1 aHTeHH 1 ABYXMOPTOBbIA BEKTOPHBI aHanu3atop
Leneit. OH obecneymnsaeT Hanbonee BaxHble GyHkuMM BY-aHanu3a,
KOTOPble HEODXOAMMBI CREeLMancTam-paamoTexHUKam uau bpuragam no
YCTAHOBKE W TEXHUYECKOMY OBCNYXMBAHMIO 191 PELLEHMS MOBCEAHEBHbIX
13MepuTeNbHbIX 3aaay. Mprbop, HanpuMep, MOXET NCNOAb30BATLCA A1
0DCNYXMBAHMS UK YCTAHOBKM NEPEAAIOLMX CUCTEM, NPOBEPKM Kabe-
NEVi N aHTEHH, OLLEHKM Ka4ecTBa CUTHaN0B B CHEPE BELLAHNS, PaamocBs-

N

311 1 0BCNYXMBAHMS, U3MEPEHIS HAMPSXKEHHOCTM 3AEKTPUYECKOrO NONS
WIn Js pellenmns NpocTbix nabopaTopHblx 3aaay. Anannsatop R&S®FSH
€nocoOeH BbINONHNTL NtOOYI0 13 3TUX 3324 BbICTPO, HAEXHO 1 C BbICO-
KO TOYHOCTBHO.

Obnapas Becom Bcero 3 kr, aHanuaatop cnektpa R&S®FSH no-Hacto-
auwemy ynobeH B pabote. Bce 4acTo Mcnonb3yemble GyHKUMM MEIT
CBOW COOCTBEHHBIE DYHKLIMOHANbHbIE KNABWLLYM U HAXOAATCS B Npeaenax
JI0CAraeMoCT nanbLeB. BennkonenHblin LBETHON AWUCHAE Nerko YuTaeTcs
Jaxe npy NNOXMX YCNOBMSIX OCBELLEHNS, OH TakXe NOAAEePXMBAET paboTy
B MOHOXPOMHOM PEXWME 1 SKCTPEMAbHBIX YCNOBUIA.

EmkocTb akkymynsitopHoii 6atapen npubopa R&S®FSH obecneunBaet ero
HenpepbIBHYt0 paboTy B TeueHne 4,5 yacos. batapes 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 aemopynsummn 20 MIy ans anannsa curdanos LTE

» Huskas norpelwHocTs u3meperni (< 1 ab)

» VI3mepuTenbHble QYHKUMA 415 BCEX BRKHENLLINX U3MEPUTESNbHBIX
3a/1a4, CBA3AHHbIX C 3anyCKOM M 00CAYXMBAHNEM NEPEAAIOLNX CUCTEM

» BcTpoeHHblii cneaswmii rereparop n KCBH-MOCT €O BCTPOEHHbBIM
WHXEKTOPOM MUTaHWS NOCTOSHHOMO TOKa

» [IByXnOpTOBbIN aHanM3aTop Lenei

» [1pOYHbIV BNAro3alyLIEHHbIA KOPNYC A9 HANPSIXEHHO! paboTh B
NONEBbIX YCNOBUSIX

» Yno6HbIit B 06paLlieHny 3a cyeT Manoro Beca (3 kr ¢ batapeeit) u
NEerkoaoCTyNHbIX KNasuw Bbibopa GyHKUmiA

» Yno6c¢TBo paboThl ¢ Nprbopom Baaroaaps noNb30BaTeNbCKUM
npeaHacTponkam (Mactep HaCTPOWNKN U3MEPEHWIA)



NPEUMYLLECTBA U OCHOBHbIE

XAPAKTEPUCTUKI

vvyyvyy
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N3mepeHne MOLWHOCTY UMNYNbCHBIX CUTHAN0B
A3MepeHne MOLLHOCTY B KaHane

N3mepeHns MOWHOCTN B COCEIHEM KaHane

N3mepeHne napasuTHbIX N3NYYEHNIA (CNekTpanbHas Macka
N3nyyeHus)

I/IsmepeHme cnekTpa Moaynauun nMnyNbCHbIX CUTHANOB C MOMOLLbIO

CTPobMpyeMoit pa3BepTku

AHanu3 nepeaaBaeMblx CUrHaNOB (C NOAKAYEHNEM K Ha30BOI
cTaHuun uny 6ecnpoBOAHbBIM CNOCOOOM)

- 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 MCNoNb3oBaHneM GPS-npuemHmka
BbICOKOTOYHbIE M3MEPEHNS MOLLHOCTK Ha YacToTax Ao 110 M ¢
1CNOJb30BAHMEM [ATHMKOB MOTOLWAEMOI MOLHOCTH
HanpasneHHble U3MEepEeHNs MOLLHOCTY B Anana3ore a0 4 I
N3mepuTenb MOLLHOCTY B KaHane

AHann3 uMnyabCOB C NOMOLLbIO WIMPOKONONOCHbBIX AATYNKOB
MOLLHOCTY

N3mepeHne oNTUYECKO MOLLHOCTH C MOMOLLIO ONTUYECKOTr0
[aTynka MOLLHOCTK

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
KaptorpaduposaHue 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 1 ckaHMpOBaHUE KaHanos
N3mepeHune koadduunenta AM-moaynaumumn

N3mepeHne 1ckaxeHnit curHana, Bbi3BaHHbIX rapMOHMKaMN
Jlokanusauns NCTOYHNKOB NMOMEX

MO R&S®InstrumentView ans 4OKYyMEHTUPOBAHNS PE3YLTATOB
N3MepeHus
[incTaHumorHoe ynpaBneHne yepes nitepdeinc USB nnn LAN

BbiCTpbIN BHIOOP QYHKLIAIA C MOMOLLbIO KaBMaTypbl M NOBOPOTHOM
PYYKM

OnTMManbHOE CYUTHIBAHNE PE3YNLTATOB U3MEPEHNIA B N0
cuTyaummn

®opmMmpoBaHMe NPOTOKONA UCTbITAHMIA BCETO 3@ HECKOMBKO LUIAroB
¢ nomoubio Mactepa R&S®FSH

HacTpoiika 4acToTbl C MOMOLLb0 TabauL, KaHaNoB

PaboTa Ha pa3Hbix S3blkax

JlerkogoCTynHele, XOPOLLO 3alMLIEHHbIE Pa3beMbl

Rohde & Schwarz lMopratveHblii aHanuaatop cnektpa R&S®FSH 3



MOHTAX U TEXHUYECKOE
OBCNY)XWBAHUE NEPEJAIOLLNX

CTAHUNI

Anxanusatop cnektpa R&S®FSH npefHasHayeH A5 NpOBEAEHUS MOHTaxa b
1 o6cnyxuBanms nepegaolmx cuctem. OH 06ecneynBaeT creayiolme
M3MepUTENbHbIE QYHKLINN:

» [lpoBepka kayecTsa curHana B CNeKTpanbHOM 1 BPEMEHHOI 06nacTH >
C 1CMOMb30BAHNEM U3MEPEHMI MOLLHOCTY KaHana 1 M3MepeHni >
napameTpoB NMNYAbCHBIX CUTHANOB

» AHanus nepenasaembix curHanos GSM/GPRS/EDGE, WCDMA/
HSDPA/HSPA+, LTE FDD/TDD, TD-SCDMA/HSDPA, CDMA2000®
1xEV-DO >

v

Bce namepenus Ha nepeaasaemMblx CUrHanax MOMyT ObiTb BbINOMHEHI
KaK ¢ NoAKIoYeHneM kK 6a30BOI CTaHLMK, Tak U N0 paanouHTepdency
(OTA)

CnekTporpaMMHbIil aHanM3 NPepbIBUCTbIX CO0EB

M3mepenne paccTosiHng 40 NOBPEXAEHMS 1 OLHOMOPTOBbIE
N3MEepeHNs NoTepb B kabensix

M3mepeHne kayecTBa COrnacoBaHus aHTEHH W TECTUPOBaHNE
ycunuTeneil MOLHOCTA C NCMONb30BaHNEM BEKTOPHOIO aHanuaa Lenei
Onpenenexnne MOLWHOCTI Nepeaayn ¢ NOMOLLBI0 AATYNKOB MOLLHOCTM

Anannsatop R&S®FSH, ncnonbayemblil Ha aTane MoHTaxa

1 06CNYXMBaHNA NEPeAAoLMX CTAHLIWIA



09/06/08 14:33 -B-—
Trace: Clear/Write

» Detect: Sample
Burst Length: 470 ps

Ref: -20.0 dBm
Att: 0dB

RBW: 300 kHz
«VBW: 1 MHz

SWT: 1ms
Trig: Video

Burst Lenght:
Span: Zero Span
TUMEneElT " Burst
SWP Time Length

Center: 835.2 MHz

Measure Standard

Adjust

09/06/08 14:25 -B—

*SWT: 5s Trace: Clear/Write
Trig: Free Run = Detect RMS

Channel BW: 3.84 MHz

" Ref: -13.0 dBm «RB I 30 kHz
Att: 10 dB VBW: 300 kHz

Center: 2.1326 GHz
PETEEIEECE——
Measure

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:
" Channel = Power
Settings

Mode Adjust

N3mepeHne MOLHOCTN UMMYNLCHBIX CUTHANOB

[ namepeHns MoWHOCTY B TainMenoTe curHana TDMA (MHOXeCTBEHHbIi
[OCTYN C BPEMEHHbIM pa3feneHneM kaHanos) B aHannsatope R&S®FSH
1cnonbayetcs GyHKLMS na3mepenmns MowHoctn TDMA. Yto6bl obner-

4uTb PaboTy NONb30BATENS, BCE HEOOXOAMMbIE HACTPONKM Npubopa 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 N3MepEHNs MOLLHOCTY B KaHa-
ne. M3meperre MOWHOCTY B kaHane Ans uMdPOoBbIX CTaHAaPTOB MOOWbL-
Holt cBsian LTE, WCDMA, GSM, TD-SCDMA, cdmaOne, CDMA2000®
1XEV-DO BbINOAHAOTCS OAHUM HAXATUEM KHOMKMU.

N3mepeHUs MOLLHOCTU B COCEQHEM KaHane

®yHKUMS U3MepeHnst KOaddULMEHTA YTEYKM MOLLHOCTM B COCEAHUIA KaHan
(ACLR) no3BonsieT onpeaeauTb CTeneHb NPOHNKHOBEHMUS HECYLLErO CUT-
Hana 6a30BOIi CTAHLMN B COCEMHMIA KaHan. CANLLIKOM HW3KOE 3HaueH1e
koadduumenta ACLR yka3biBaeT Ha Nioxoe KauyecTBO CUrHana 1 BO3MOX-
HOCTb BO3HWKHOBEHUS MOMEX HAa COCEAHNX MONE3HbIX CUTHANaX.

MOLLHOCTb B COCEAHEM KaHane MOXET oTobpaxaTbcs B Buie abconior-
HOTO 3HAYEHMS NN OTHOCUTENBHO NONE3HON Hecyllei. AHanuaaTop
R&S®FSH copepxut npenonpeaeneHHble HaCTPORKM 1Sl PANINYHbIX
cTaHpapToB nepenayn, Takux kak WCDMA, CDMA2000°®, 1xEV-DO,
TD-SCDMA w LTE, Ho napameTpbl Takxe MOryT ObiTb ONpeaeneHbl nojib-
30Batenem. Hanpumep, nonb3osaTenu MOryT BBOAUTL PasnuyHbIE LUPH-
Hbl KAHAJIOB U UHTEPBAbI MEXIY HUMI MakcuMyM ang 12 kaHanos u 12
COCE[HNX KaHanoB AN U3MEePEHNs CUrHANOB C HECKONbKAMM HECYLLMMN.

Rohde & Schwarz MMopratueHblit 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: 359 %

Mag Error: 432 %

Trigger

N3mepeHne napasnTHbIX U3NYYEHWIA (CMEKTPanbHas
Macka nusny4yeHus)

Anannsarop R&S®FSH n3mepsieT napasuTHble u3nyyeHns 6a3oBoii CTak-
LMK C NOMOLLBIO CNEKTPaNbHONA Mackn n3nyderus (SEM). MapasutHble
WN31y4eHUS MOTYT BAUSITb HA COCEAHNE NEPEaABAEMbIE CUTHANbI, YTO NpU-
BOMMT K CHIXEHMIO KA4yeCcTBa CUrHana u CHUKEHMIO CKOPOCTW nepeaa-

4u naHHbIx. C nomoLupio GpyHkumn SEM aHanusatop cnextpa R&S®FSH
NPOBEPSIET, HAXOANUTCS N CUTHAN B Npeaenax, 3afiaHHblX CTaHaapTOM
BecnposoaHoi cBs3u. B aHannaatope R&S®FSH copepxuTcs Wwinpo-

KWIA AMana3oH NpefonpeaeneHHblX Macok, B YaCTHOCTW 1S CTaHAapToB
3GPP WCDMA, CDMA2000°®, WiMAX™, LTE, TD-SCDMA, WLAN u WiBro.
Co3aaHune 1 NCnonb30BaHME HOBbIX MACOK C MOAb30BATENbCKIMM Ha-
CTPOKaMn BbICTPO W NETKO OCYLLECTBASETCS C NOMOLLBIO MPOrPaMMHOro
obecneyeHns R&S®InstrumentView.

U3mepeHue cnektpa MogynauumM MMNyNbCHbIX CUrHANOB C
MOMOLLbI0 CTPOOMPYEMOIi pa3BepTKu

®yHkums cTPOOMpPYeMOii pa3BepTki MCMONb3YeTCs NS U3MepeHus napa-
METPOB UMMNYNbCHOMO CUrHaNa TONbKO B UHTEPBA/IE ero akTMBHOCTU. JTOT
MeTOZ, NO3BONSIET, HAaNpKUMep, 0ToBpaxarb CNEeKTP MOAYNSUMM CUrHana
GSM, curnana WLAN wnn, kak noka3aHo B JaHHOM NPUMEPE, UMMYIbCHO-
ro curHana WiMAX™.

AHanu3 nepenaBaembix curHanos GSM/GPRS/EDGE
Onums R&S®FSH-K10 aemoaynupyeT curHanbl 6a3oBbix craHumii GSM,
GPRS 1 EDGE. BbinonHsietcs ObICTPbI 1 TOYHbI aHanu3 CUrHanos,
NO3BONSIOLLMIA NErko NPOBEPSITH M YCTPaHSATL HEMCNPABHOCTI 6A30BbIX
cTaHUMin. PyHkums 0630pa cnekTpa 0TobpaxaeT MOLLHOCTL PafuokaHana
11 3aHMAEMYI0 CUrHANOM MONOCY YacToT. ECan npuHMMaemas MOWHOCTb
HUXe HOPMATWUBHOTO NPefieNna, 370 YKa3blBaeT Ha HU3KYHO MPOMYCKHYt0
€nocoBHOCTL kaHana. CAuLIKOM BbICOKast MOLLHOCTb paauokaHana byaet
MeLLaTb Apyrum 6a30BbIM CTAHLIMSM.

B cBOfKe 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 ykasblBaeT, MOMyT in
npo6nembl ¢ MPOMYCKHONA CNOCOBHOCTBIO MW HU3KUE CKOPOCTH Nepe-
241 AaHHbIX ObITb CBA3aHbI C YBENMYEHMEM Tpaduka COTbl. 3mepenns
MOTPELLHOCTI MOZYASALMN B MOJYNMPOBaHHbIX nakeTax GMSK 1 8PSK
BbIMOJHSIOTCS B COOTBETCTBUM C TPEBOBAHWEM CTaHAAPTOB. Bbicokas no-
TPELUHOCTb MOAYNALMN YKa3biBaeT Ha NPOBAEMbI B KOMNOHEHTaxX Nepeaart-
yuka 0a30BOM CTAHUMM.



® Ref: -40.0 dBm RBW:
=Aw: 0dB

Center Frequency: 2.1326 GHz
Code Channel 1

Symbol Rate: 15.0 ksps
Power:

689 L1

-50.0
-60.0 -

-80.0
-80.0 -

-1000 — ¢

-1100.

1200 |

-130.0

Start Code: 0

Result " " Display ' T Lever
Adjust

Display Settings

® Center:  891.6 MHz
Channel: 4458
Band:  WCDMA(850)

Transd: ---

Preamp: On

21/04/11 14 =
Trace: Clear/Write
Ref Offset: 0.0 dB

100 kHz Sweep: Cont

Slot 0

RF Channel Power:
Composite EVM

650 dBm
081 %

Stop Code: 511
signalTT T Power
Settings Settings

01/06/11 09:14 i
Ref Level:  -10.0 dBm Sweep: Cont
Ref Offset: 0.0 dB Antenna Div: None
Att: * 10.0 dB P-CPICH Slot: 0
Preamp: off Ch Search: On
Scr Code: Auto

GPS: Lat. 48° T7'38.736"N Long. 11° 36'43.380"E Alt. 577.0 m

Global Results for Frame 0

RF Channel Power: -24.96 dBm
Carrier Freq Error: 18.4 Hz
|-0 Offset: 012 %
Gain Imbalance: 0.01 %
Composite EVM: e |

P-CPICH (15 ksps. Code 0)

Power: -34.97 dBm

Ec/lo: 1.46 dB

Symbol EVM rms: 0.48 %
P-SCH Power (Abs): -37.94 dBm

Result™ " " "Display " Level”
Adjust

Settings

BIEEN

Active Channels: 68
Scr Code Found: 0/0
Peak CDE (15 ksps): -37.73 dB
Avg RCDE (64 QAM): --- dB
P-CCPCH (15 ksps. Code 1)
Power (Abs): -34.98 dBm
Ec/lo: 1.47 dB
Symbol EVM rms: 0.54 %
§-8CH Power (Abs): -37.40 dBm

T TTsignalT T T Power
Settings Settings

3aBNCUMOCTb MOLLHOCTY OT BPEMeHU nokasbiBaeT naketol GSM/EDGE

BO BPEMEHHOI 06nacTi. OHa MCNONb3yeTCs A NPOBEPKN COOTBETCTBUS
MOLLHOCTM 11 BPEMEHHBIX NapamMeTpOB kaapa TpeboBaHusM cneuudu-
kauuy. PesynbTatbl N3MEPEHUIA, MONYYEHHBIE C MOMOLLBIO aHANU3aTopa
R&S®FSH, ocHatieHHoro onupeit R&S®FSH-K10, no3BonsioT onepatopam
CeTeil TOYHO HACTparBaTh NapameTPbl MOWHOCTM 1 YaCTOTbI Nepeaayn
0a30BbIX CTAHLWIA, yAyyLlas Ka4eCTBO CUTHana 1 yMeHblUas BHEKaHabHble
13ny4eHmus. Pe3ynbtaTom SBASETCH MeHbLLIEe KONUYeCTBO nomex, bonee
BbICOKIE CKOPOCTM Nepefayn IaHHbIX U MOBbILIEHWE NPONYCKHON CNOCO0-
HOCTW CETH.

Ananus nepepasaembix curdanos WCDMA/HSDPA/
HSPA+

Mpu BBOAE B 3KCMANyaTaUMIo 1 06CYXMBaHUM Ga30BbIX CTAHLMA NOMb-
30BateNsM Heo6xoaum BbICTPbI 0630p XapaKkTEPUCTUK MOAYAALMN,
MOLLHOCTM KOLIOBbIX KaHanoB 1 kauyecTa curdana. Onums R&S®FSH-K44
LEMOJyNMpyeT curHanbl 6a3oBblx cTaHuuii 3GPP WCDMA v BbinonHseT
VX LleTanbHblli aHanua. MomMUMo CyMMapHON MOLLHOCTM OHA 3MepsieT
MOLLHOCTb Hanbonee BaXHbIX KOOBbIX KaHaNoB, Takux kak 06LMA NUAoT-
HbiiA kaHan (CPICH), nepBryHbIin 00WwmiA Granyeckuii kaHan ynpasneHus
(P-CCPCH) n nepBmyHbIA 11 BTOPWYHbIA KaHanbl CUHXpoHu3auun (P-SCH u
S-SCH). Ona Tarke 0T06paxaeT CMELLEHUE YaCTOTbI HECYLLIE U MOAYb
BekTopa owmbok (EVM), koTopble He0OX0AUMbI ANt TOTO, Y4TOOLI CAeNaTh
BbIBO/] 0 kauecTse curtana. OTHouwieHve sxeprum ynna (E;) K nnoTHoCT!
MOLLHOCTV CUrHasa nomexy (1) NpeaocTasaset uHhopMaLmio 06 oTHoLe-
HuM curHan/nomexa. Kog ckpembnmpoBaHust MOXHO ONpeaennTb O4HAM
HaXaTnem KHOMKU 1 aBTOMATUYECKM NCNOb30BATb 191 IEKOANPOBAHMS
K0[0BbIX KaHanoB. [lns ObICTPOro 0630pa coceaHux 6a30BbIX CTAHLMIA
aHannaatop R&S®FSH o6ecneunBaeT 10 BOCbMU KOLIOB CKpeMBAMpo-
BaHMs C COOTBETCTRYtOLLEN MOLLHOCTbIO CPICH. Onums R&S®FSH-K44,
OCHalLieHHast BCeHanpaBneHHbIMW 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 TPEBYETCS BbIMOMHUTL BCEMO TPU LLAra;

» Bbibpath GyHkumio 3GPP WCDMA

» YCTaHOBUTb LIEHTPANbHYIO 4acToTy

» 3anycTutb NOMCK KOfia CKPEMBANPOBAHMS

Onups R&S®FSH-K44E 06ecneynBaeT U3MepeHns MOLHOCTI B KOA0BOM
obnacTv ans yrnybnexHoro aHannsa curHanos WCDMA/HSDPA/HSPA+.
Ona no3sonseT rpaduyecki 0To6paxaTb MOLLHOCTb B 3aHATHIX 11 HE3aHs-
ThiX KOJOBbIX kaHanax. B nToroBoii cBofke NpuBOANTCS 0630P OCHOBHbIX
napameTpoB CUrHana, Takux kak MOLIHOCTb B paauokaHane, MOLWHOCTb B
KOZOBOM KaHane 1 CBoAHbIN Mogynb EVM. Tabnauua kaHanos kofoBoii 06-
NacTh COAEPXMT LONONHUTENBHYIO MHDOPMALMIO, TaKylo Kak CUMBOSIbHAS
CKOPOCTb, HOMEp KaHana C COOTBETCTBYIOLMM KOSDOUUNEHTOM pacLun-
PeHWs N aBTOMATNYeCKUM 0BHaPYXEHEM 11 0TOBPaXEHNEM TUNa KaHana.
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18/01/11

11:27

® Center:  1.93 GHz RefLlevel:  -20.0 dBm Sweep: Cont
Channel: 0 Ref Offset: 0.0 dB Trigger: Free Run
Band: cdmaZk(1900) Att: 0.0 dB Base SF. 128
Preamp: off
PN Offset: Auto

GPS: Lat. 48° 7'38.514°N Long. 11°36'43.296"E Alt. 584.8 m

Global Results

RF Channel Powver: -25.49 dBm Peak to Average: 6.64 dB
Rho: 997 PN Found: N/A
Composite EVM: 581 % Tau: N/A
Carrier Freq Error: 11.9 Hz Active Channels: 9

Channel Results

Absolute Pwr:
-32.52 dBm
-36.41 dBm

Rel to RF Chan Pwr:  Rel to Pilot Pwr:
-7.03 dB 0.00 dB
-12.92 dB -5.89 dB

Pilot (Code 0):
Sync (Code 32):

Result™ " " 'Display ' " CRaEnRErT
Select Settings

Tsignal

Ref. -25.0 dBm Bit Reverse

= Att: 5 dB Preamp: On

GPS: Lat. 48° 7' 38.760"N Long.

Center Frequency 869.9875 MHz
Channel Number: 799

Channel Band:

Sweep: Cont

Trig: Free Run

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

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

Carrier Freq Error:
Pilot Pwr: @EFXD dBm

Composite EVM:

-25.5 dBm
-12.97 dB
-7.02 dB
11.2 Hz
6.16 %

PN Found: N/A

~ Start Code: 0
Result T " Display " Level™
Display Settings Adjust

Stop Code: 127
TUSignal” " T Power
Settings Settings

19/08/10 10:46
® Center:  1.809 GHz Ref Level: | -20.0 dBm Sweep: Cont
Channel: 80 Att: 0.0 dB Trigger: Ext. Rise
Band: cdmazk(1800) Preamp: off
PN Offset: Auto
SYNC 0K
Total Power: -23.71 dBm Traffic Activity: 75.00 % [ |
Pilot Power: -22.89 dBm PN Found: 288
MAC Power: -21.83 dBm
Data Power: -22.89 dBm
Rho Pilot: .996 Tau: 147.52 ns
EVM Pilot: 6.14 % Carrier Freq Error: 233.0 Hz
Peak to Average: 10.36 dB

Result Display
Settings

Signal
Settings

IEEN

Ananu3 nepepaBaembix curdanos CDMA2000°

Onupst R&S®FSH-K46 ocHaluaet aHanu3atop R&S®FSH BO3MOXHOCTbIO
N3MepeHns napameTpoB nepefaTynkoB 6a3oBbix ctaHuuii CDMA2000°.
MoMMMO CyMMapHOIt MOLHOCTI aHanU3aTop CnekTpa onpeaensieT MoLll-
HOCTb NuNOTHOrO kaHana (F-PICH) 1 kaHana cuHxponuaauum (F-SYNC).
Takxe U3MepstoTcs 1 0TOBPaXatoTCs 3HAYEHNS CMELLIEHNS YaCTOThl HECY-
Lweit, moayns Bektopa ownbok (EVM) n koadduunenta Rho. OHu no3so-
NAI0T 06HAPYXNTb Takne HapylueHus B paboTe nepeparynka, kak orpaHn-
YEHME UNN NHTEPMOZYNSLMS, KOTOPbIE TDYAHO PACMNO3HATb B CEKTPe.

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

Tabnuua kaHanoB KOAOBOI 00AACTM COLAEPXMT LONONHUTENBHYIO UH-
bopmaLmio, Takylo kak CUMBOMbHAS CKOPOCTb M HOMEP KaHana ¢ KOAOM
Yonwa.

Ananu3 nepepaBaemoro curiana 1xEV-DO

Onupst R&S®FSH-K47 ocHaluaet aHanu3atop R&S®FSH BO3MOXHOCTbIO
M3MEPEHUS NapamMeTpoB nepeaaTinkoB 6a3oBbix cTaHuuii 1XEV-DO.
Axannsatop n3mepsieT BCe KT0YeBble NapameTpbl, KOTOPbIE CoaepXar no-
NE3HYI0 MHGOPMALMIO O KAYECTBE CUrHaNa 1 pacnpeaeneru MOLHOCTH
Pa3NYHbIX KOOBbIX kKaHanoB. K HUM OTHOCATCS CyMMapHasi MOLLHOCTb,
OTHOLLIEHWE NUKOBOIA MOLLHOCTW K CPEAHEN, MOLIHOCTb NUAOT-CUrHana,
MAC 1 naHHble, a TakKe CMeLLEeHe YacToTbl Hecyulen, EVM n Rho. Onu
no3BONSIOT 0OHAPYXMTL Takne HapylweHns B paboTe nepeaarynka, kak
OrPaHUYEHME UM NHTEPMOZYNSALMS, KOTOPbIE TPYAHO PACMO3HATb B Crek-
Tpe. Kpome Toro otobpaxaeTcs Tekylias MHTEHCMBHOCTb Tpaduka. 310
3HaYeHNe NOKasblBaeT, CBA3aHbl I NPOBAEMbI NOAKIIOYEHNS U HU3KNE
CKOPOCTW Nepefiaiu AaHHbIX C BbICOKOI MHTEHCUBHOCTBIO Tpaduka.

Onums R&S®FSH-K47E no3sonset npoBoauTh yraybaeHHble 3MEPEHNS
curHano 1xEV-DO. [ing BbicTporo 063opa coceiHux 6a30BbIx CTAHLMIA
ananuaatop R&S®FSH obecneunaet 40 BOCbMM PN-CMeLLeHNiA C Co-
OTBETCTBYIOLLEH MOLWHOCTBI0. 3MEpeHe MOLWHOCTY NAKeTHOro CUra-
na BO BPEMEHHOIH 061acTV MCNONb3YETCs s NPOBEPKM COOTBETCTBYS
MOLLHOCTW 1 BpEMEHHbIX NapameTpoB kagpa 1xEV-DO TpeboBaHusam
cneundukaumuy.



13/05/11 14:15 -

® Center: 2.4 GHz Ref Level: 5.0 dBm Sweep: Cont
Channel: --- Ref Offset: 0.0 dB Cell [Grp/ID] Auto
Band: aee Att: = 150dB Cyclic Prefix: Auto
Ch BW: 10 MHz (50 RB) Preamp: off Antenna: 5180 /7 OTA
Subframes: 1

Global Results

Channel Power: -11.12 dBm Cell Identity [Grp/ID]: 1 [0/1]
Carrier Freq Error: 511.4 Hz Cyclic Prefix: MNormal
Sync Signal Power: -42.82 dBm Traffic Activity: 78.81 % [ |
10 Offset: -58.09 dB
Power: EVIM: Power: EVM:
Ref Signal: -38.15 dBm 0.55 % PSYNC: -42.82 dBm 0.94 %
QPSK: -42.89 dBm 121 % SSYNC: -42.82 dBm 1.28 %
16 QAM: --- dBm - % PBCH: -42.83 dBm 118 %
64 0AM: -35.25 dBm 1.03 % PCFICH: -38.16 dBm 0.89 %

LTE-FDD BTS
= Att: 5 dB
Cyclic: Auto
S Sig: Auto

02/01/18 14:26
RBW: 100 kHz Sweep: Cont
Ch BW: 10 MHz Trace: Clear/Write
Ant: 5ISO / OTA Trig: Free Run

Ref: -10.0 dBm
Ref Off. 0.0 dB
CID: Auto

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 M3MepeHnii napameTpos nepenarynkos LTE FDD

LTE TDD eNodeB. OH cnocobeH aHanu3npoBath BCE NOAOCHI 4acToT C
nuanasoHom a0 20 MIu, koTopble onpeaeneHsbl B ctanaapte LTE. O6e
OnuuMmM NOAAEPXMBAIOT BCE BaxHenlwme namepenns LTE — ot pexu-
Ma nepeaayn ¢ OAHUM BXOAOM 1 OfiHM BbIXOAOM (SISO) a0 MHOroka-
HaNbHOTO pexuma 4x4 (MIMO). MToMUMO CyMMApPHOI MOLLHOCTY, OnLMs
R&S®FSH-K50/-K51 onpeaensieT MOLWHOCTb ONOPHOTO CUrHana, MoLll-
HOCTb GM3N4ECKOro kaHana nepeaayn Gpopmara (PCFICH), dusnyecko-
ro kaHana Betwanus (PBCH) v iyx kaHanos cuHxpoHusaumm PSYNC u
SSYNC.

OHa TaKxe n3mepsieT n 0TobpaxaeT CMeLLEHe YaCTOTbl HECYLLEI 1 3Ha-
yeHne EVM 0nopHOro curHana u nofesHblx fAaHHbIX. Tenepb nosb3o-
BaTeNN CMOryT OOHAPYXWUTb Takne HapyLleHus B paboTe nepeaatimnka,
KaK OrpaHuyeHne Unnm MHTEPMOAYASLWS, KOTOPbIE TPYAHO pacno3Hath B
cnekTpe.

Ananuaatop cnektpa R&S®FSH Takxe nopaepxvBaeT arperauyio HeCyLnX
cTaHpapta LTE-Advanced. OaHoBpeMeHHO 0TobpaxaloTcs peaynsrarhbl
M3MEPEHU MakCUMyM Tpex Hecylumx LTE-curiana. lpocras uHanka-

LSt HOPMbI/HAPYLLEHMS NOMOraeT 06HapyXMBaTh OLWNOKKM, AONYLLEHHbIE
NPU MOHTAXe aHTEHHbI 1 kabens. C NOMOLLbI0 BCEHANPaBNEHHbIX aH-
TEHH U3MepuTeNnbHol cucTemsl R&S®TS-EMF onuns R&S®FSH-K50/-K51
TaKxe cnocobHa N3MepsiTb HANPSXEHHOCTb ANEKTPUYECKOrO NOAS Cur-
Hana LTE. [ins yrny6neHHoro aHanuaa LTE-CurHanos A0CTynHbI ONLmm
R&S®FSH-K50E/-K51E. Momumo otobpaxeHus 3Haverns EVM aaHHas
onuus 06ecneynBaeT NOCTPOEHNE AnarpamMmMbl CUrHANLHOTO CO3BE3-

[vs, KoTopas B rpadmyeckom Buae otobpaxaeT kayecTBo curnana LTE.
PasnnyHble TUMbI MOAYASILMN 1 KOMMOHEHTbI curHana LTE moryT otobpa-
XatbCsa No OTAEAbHOCTY. [ng n3amepeHnii no paanonHtepdency nmeercs
ckaHep 6a30BbIx CTaHLMA LTE. [laHHbIit ckaHep Noka3blBaeT MOLLHOCTb 0
BOCbMW CaMblx CUbHbIX CUrHanoB LTE 1 o6ecneunsaet BbiCTpbI 0630p
BCex 6a30BbIX CTaHUMIA LTE B OKPECTHOCTM N3MepeHus.

I [loctynHo ans npubopos R&S®FSH ¢ cepuithbimu Homepamu He Hixe 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-loT 3aHumaet nono-

cy yactot 180 kI, 4TO COOTBETCTBYET OAHOMY PECYPCHOMY BI0KY Npu
LTE-nepenaye. Moaynb BekTopa ownbok (EVM) 1 owwmbka 4acToTsl, no-
Ka3aHHbIE Ha CTPAHMLIE CBO/KM Pe3yNbTaToB, ABAAIOTCS BaXHbIMM Napa-
MeTpamu NS onpefeneHus kauecTsa nepeaaBaeMoro curHana. Takxe
M3MepATCS 1 0TOBPaxaloTcs Apyriie napameTpsl GU3NYECKOro CUrHa-
na Huexopsiero kaHana NB-loT (NPSS, NSSS u NPBCH). inarpamma
CUrHaNbHOrO CO3BE3ANS rpadmyeckn NoKasbiBaeT KaueCcTBO CUrHaNOB
NB-IoT.

Onums R&S®FSH-K56 nognepxusaet aHanu3 CUrHan0B HUCXOAALLEro Ka-
Hana NB-I0T B Tpex pexumax pasBepTbiBaHUa — B NOJOCE, B 3aLLUTHON
MnooCe 1 B aBBTOHOMHOM PEXUME.

Pexxumbl passepTbiBanusg 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 ObICTPbIi 0630p OCHOBHbIX Napa-
METPOB, HEOOXOAMMBIX 1151 BBOAA B 3KCMyaTaumio 1 06¢ayxuBaHns 6a-
30BbIx cTaHuuit TD-SCDMA/HSDPA. Oto6paxeHne CBOAHbIX Pe3yNbTaToB
JIOCTYNHO C onuyei uameputenbHoro npunoxerus R&S®FSH-K48. Onuus
noka3sblBaeT NOrpeLlHoOCTb YacToThl Hecylweit (CFE) 1 mopynb BekTopa
CUMBOAbHBIX 060K (EVM) B kaHane PCCPCH, kotopble cnyxar uHamka-
TOpPaMK KayecTBa curHana. amepsiotcs abComoTHOE 3HaYeHNe MOLLHO-
CTV B KaHane 1 OTHOLLEHNE MOLLHOCTM B KaHane K CyMMapHON MOLLHOCTM
CUrHana 4acter AaHHbIX 1 MPOMEXYTOYHBIX YacTen BbIGPAHHOrO BPEMeH-
HOTO €N0Ta. 3TV M3MEPEHUS NPESOCTaBAAIOT MHPOPMaLmio 06 OTHOLLE-
HWM curHan/nomexa.

N3meputensHoe npunoxenne R&S®FSH-K48E obecneunsaeT ObICTPbIN 1
HaAEXHbIA yrnybneHHblit ananna curHanos TD-SCDMA/HSDPA. ®yHkuus
WHANKALMAN MOLLHOCTM BO BPEMEHHOW 00AACTM NOKA3bIBAET NPUHUMAEMas
MOLLHOCTb, 0THOLeHue C/I n cBOAHbIA Moaynb EVM kaxaoro akTueBHOMO
cnota B nogkaape TD-SCDMA. PeaynbTatbl M3MepPeHnini 0AHOBPEMEHHO
otobpaxatotcs B Tabauue 1 Ha anarpaMme. JIMHN UHAMKALMN 1 HyMepa-
Lms 0BecneynBaloT NPOCTOTY NPOBEPKM COOTBETCTBUS creumdukaLmam
MOLLIHOCTW 1 BPEMEHI Kaxa0ro nofkaapa.

OyHKUMS MHAMKALUMM MOLLHOCTI B KOLOBOW 00NaCcT/ NOKa3biBAET aKTB-
Hble 11 HeakTuBHbIE kKofbl TD-SCDMA B BbIGpaHHOM 4aCTOTHOM KaHa-

ne. B tabnuue kaHanoB 0To6paxatoTcsl OCHOBHbIE NAapaMeTPbl KaHanoB
TD-SCDMA 1 HSDPA. B okHe Sync ID oToGpaxatotcst 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} -26.39dB
GHz -10.06dB
Threshold
Threshold
Threshold

RBW: 10 kHz SWT: Auto

TG Att: 10 dB

-1.00 dB
-25.00 dB

Upper Limit:
Lower Limit:
Upper Limit:

09/06/08 14:40 2|
Trace: Clear/Write
Detect Sample

SWT: 1s
Trig: Free Run

C : 2.06 GHz
TPEE— TI—
Calibrate

Span: 20 MHz

Mode/Port Format

26/06/09 11:46

@ RBW: 10kHz SWT: 1s Trace: Clear/Write
«Att: 0dB Trig: Free Run Detect: Sample

Phase
| -84.1%

(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

Onuws BEKTOPHbIX M3MePEHNI 06aBNAET BCTPOEHHbIA CReasLumii reHepa-

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

TOBbII BEKTOPHbIA aHanN3aTop anekTpuyeckux Leneii. C noMoLLblo Bee-

IO OJHOWN N3MEPUTENbHOIA YCTaHOBKM ObICTPO 1 C BbICOKON TOYHOCTbIO

MOMYT ONPeaensThCs XapakTepucTUKK COrNacoBaHus 1 nepeaadn Gunb-

TPOB, YCUAUTENEI U T. M. Kak B NPSIMOM, TaK 11 B 0OpaTHOM HanpaBneHUU.

BCTPOEHHbIN MHXEKTOP NUTaHNS NOAAET NOCTOSIHHOE CMELLEHUE Ha aKTUB-

Hble WY, Hanpumep, younutenu, yepe3 BY-kabenb. 31a yHKLMS 0COOEH-

HO NOME3Ha 11 MOHTUPYEMBIX HA MauTe yeunutenei B 6a30B0ii CTaHLMN.

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

> ameperne moyns u dpassl S-napamerpos S, 4, 5,2, S, n S,

OpnHoBpeMeHHoe 0ToBpaxeHre Mofyns u Gasbl B pexuMe

Pa3AeNEeHHOr0 3KkpaHa

OpnHOBPEMEHHOE 0TOBPAXEHME YETBIPEX PA3NNYHBIX S-NapaMeTpoB

[vnarpamma Bonbnepta-Cmuta ¢ GyHKUMelR MaciuTabupoBaHis

Moaaepxka BCex CTaHAapPTHbIX GOPMATOB MapKePOB

Bxon onopHoro umneganca ans MY ¢ uMneaaHcom, OTANYHBIM OT

50 Om

N3mepeHune anekTpuiYeckoit AnHbl

Onpepaenenne rpynnoBoro BPEMEHMN 3aAepXKM

> VI3mMepeHne napameTpoB COMNACcOBaHNS aHTEHHbI (MOTEPM Ha
oTpaxeHune, koapduumeHt otpaxeHns unu KCBH)®

vvyyvyy v

vy

% He npumeHnmo k Mmogensm R&S®FSH13 n R&S®FSH20.
9 MpuMeHMo ToNbKO k Moaensam R&S®FSH co BcTpoeHHbiM KCBH-mMocToM
(Mopenn .23/.24/.28/.30).

BekTOpHbIit BONLTMETP
Onuws BekTopHoro BonbTMeTpa R&S®FSH-K45 oTobpaxaet Moaynb
n dasy MY Ha dukcupoBaHHoi YacTote. CneaoBaTenbHo, aHanm3atop
R&S®FSH (mMonenu .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, 3atpartbl Ha Hux
9KOHOMSITCS 1 CXeMa M3MEPEHNI 3HAYNTENBHO YNPOLLAETCS, IeNas onumio
R&S®FSH-K45 npasnnbHbIM BbIGOPOM NS UCMONb30BAHMS B NONEBbIX
ycnoBusiX. [Ins BbINOAHEHUS OTHOCUTENBHBIX N3MEPEHMIA Pe3yNbTaThl 13-
MEPEHUIA 3TaNoHHOr0 MY CoXpaHsioTCs 0AHUM Haxatnem KHomnku. MoxHo
ObICTPO 1 NETKO BbIMOMHATL CPABHUTENbHBIE MBMEPEHNS, HAMPUMED.
Mexay pasnnyHbiMu BY-kabensmn 1 06pasLoBbiM kabenem (3TanoHHbIM
YCTPOMCTBOM). TUMOBbIE BAPWAHTBI MPUMEHEHMS:
» PerynupoBka anekTpruyeckoil fnHsl kabenei
» [IpoBepka aHTEHH C (Ha30BbIM YNPABNEHNEM, NCNONb3YEMbIX
B CMCTEME MHCTPYMeHTanbHOW nocapku (ILS) npu ynpasneHnm
BO3YLWHbLIM IBUXEHNEM

Rohde & Schwarz lMopratvshbiii aHanusatop cnektpa R&S®FSH 11



: 25/08/08 17:04 N
Ref: 0.0 dB Trace: Clear/Write

Art: 20 dB

SWT: 1s
Free Run

Detect: Sample

Center: 2.15 GHz

Save Recall

DTF (Cal) Cable.c od
® Ref: -50.0 dB «RBW: 100 kHz SWT: 40 ms
= Att: 20 dB VBW: 3 MHz  Trig: Free Run
1543 m

1530 m

10/06/08 12:38 -B—
Trace: Clear/Write
Detect: Sample

.Cenrer: 4.005 G-Hz - Cable L;ngth:-

— .
Calibrate Format

Mode | Length DTF List

Spectrum GPS 13/02/19 09:47 N
Ref: -20.0 dBm RBW: 1 MHz  SWT: 267 ms Trace: Clear/Write
Att: 0dB VBW. 1 MHz  Trig: Free Run Detect: Auto Peak

Position: Latitude 48° 07" 40" N Longitude 11° 36" 46" E
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OnHonopToBble M3MeEPeHUs NOTePb B kKabene

C nomolublo aHanu3atopa crnektpa R&S®FSH MoxHo 6e3 0cobbix yeunuii
OnpeaenuTb NOTEPY B NMPONOXEHHbIX kabensx. MpocTo noaknoYnNTe 0auH
KoHel, kabens k nameputensHomy nopty R&S®FSH. [pyroii koHew, kabens
Cneayet 3aKOPOTUTb UM OCTABWUTb HEHArPYXEHHbIM.

N3amepeHune paccTosiHug [0 MecTa NoBpPeXaeHus
PaccTosHMs 10 MecTa NOBPEXAEHMS, BbI3BBAHHOMO 3allieMneHeM kabens
1A ocnabnexHbIM MK 3apXaBeBLLNM pa3beMoM kabens, onpeaensieTcs
ObICTPO M TO4HO. BcTpoerHast noporoBast GyHKUMS rapaHTUpyeT, 4To OyayT
onpeaeneHsl TONbKO HACTOSILLME HECTPaBHOCTM kabens, To ecTb coou,
npesbilaloLe aonyctumblii npeaen. OHa 3HaYUTENbHO YNPOLWAET NPOBe-
OEHNE OLEHKM N3MEPEHNIA.

OnpepeneHne MeCTonoN0XeHUS U NOBbILEHHAs TOYHOCTb
u3mepeHusa ¢ ucnonb3osaHnem GPS-npuemHuka

C nomoubto GPS-npnemnmnka R&S®HA-2240 aHanuaatop R&S®FSH ocy-
LLeCTBASAET AOKYMEHTUPOBAHINE NPOBOAUMBIX M3MEPEHUiA. Ha aucnnee
0TODOPAXatTCa AOArOTa, WMPOTA U BBICOTA MECTA NPOBEAEHNS U3Me-
penuns. Mpn HeoOXOAMMOCTU KOOPANHATHI MOXHO COXPaHWUTb BMECTE C
pesynstatamu n3meperuii. Kpome toro, GPS-npuemHuk ysennunsaet
TOYHOCTb M3MEPEHNS YACTOTbI, CUHXPOHU3MPYS BHYTPEHHNI ONOPHBIN re-
HepaTop ¢ OnopHbIM curHanom GPS. Yepes MuHyTY nocne onpeaeneHus
NOMOXEHMS TOYHOCTb ONPEAieNenus 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.



Ananuaatop cnektpa R&S®FSH n HanpaBneHHbIil aatynk MowHocT R&S®FSH-244

Narunku mowHoct R&S®NRP -
i L | !ﬂ
= i = |

B ROMDE A SCHWAR 3
- i i Dioste . =
Iis!! =

4 ROHDE&SSCHWARE
NRPAS
3. Path Diode Fovwer Senwor

Hal'lpaBﬂeHHbIe n3mepeHna MoLHOCTN B Anana3oHe Ao
41Ty

HanpasneHHble aatunki motHocT R&S®FSH-Z14 n R&S®FSH-Z44 npe-
BpalwatoT aHannaarop R&S®FSH B NONHOLEHHbIA HANPaBNEHHBIA N3Me-
pUTENb MOLLHOCTM /1S YaCTOTHbIX AMana3oHoB o1 25 Ml ao 1 TTu v ot
200 My, 1o 4 ITu. C mx nomouibto aHanusatop R&S®FSH moxeT oaHo-
BPEMEHHO 13MepsITb BbIXOAHYIO MOLIHOCTb W COTNacoBaHe aHTeHH ne-
pegfatoLLei cucTeMbl B pabounx yenoBusx. Jlatimki MOLHOCTY U3MepAtT
CPEMIHIO MOLLHOCTb BennuuHol A0 120 BT 1 06bIYHO YCTPaAHSIIOT HEOOXO0-
JMMOCTb B Kakux-nnbo A0NONHUTENbHBIX aTTeHioaTopax. OHWN COBMECTUMBI
€0 BCemu 00LenpuHaTbIMI cTaHgapTamn GSM/EDGE, 3GPP WCDMA,
cdmaOne, CDMA2000® 1x, DVB-T 1 DAB. Kpome T0ro, ¢ nx nomoLLbto
MOXHO ONpeensTb NMKOBYID MOLHOCTb ornbatolweil (PEP) BennduHoii 1o
300 Br.

BbICOKOTOYHbIE N3MEPEHMSI MOLLLHOCTM Ha YacToTax 4o
110 Ty, c ucnonb3oBaHUEM AATYUKOB NOTOLLAEMON
MOLLHOCTH

Anannaatop cnektpa R&S®FSH, ocHateHHbIn USB aatumkamm MoLLHo-
¢t R&S®NRP npeBpalLaeTcs B BbICOKOTOUHbIA M3MEPUTENb MOLIHOCTH
BY-curnanos B ananasoHe no 110 L ¢ AMHAMUYECKM Anana3oHoM OT
-70 nbmBT g0 +45 nEMBT.
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11/04/19
Offset 0.0 dB

Power:

'IHIIIIIIII"IIIII

1 ]
<70 -80 -50
dBm

Freq: 8086 MHz

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

II||||||||||||||||||||||||||||||||||||||||

1 1 1 1 1
-70  -60 -50  -40 -30  -20 -10 0 10 20
dBm

\Wavelength: 1490 nm

Wavelength Unit

14

14:26 -

Channel BW: 20.00 MHz

D e

s 23:24 (¢l
Clear/Write
Detect: Average

-40.0 dB

-3.4 dBm
0.2 dBm
-32.8 dBm
0.04 dB
0.00

20:04 N

N3meputenb MOLLHOCTU B KaHane

9Ta cTaHzapTHas GyHkuma no3sonseT aHanuaartopy R&S®FSH namepatb
MOLLHOCTb B kaHasie 63 BHELIHEr0 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. A.

AHanu3 nMnynbCOB C MOMOLLbIO LULMPOKOMOAOCHbBIX
OAaTYNKOB MOLLHOCTH

OcHaleHHbIl onuyeit R&S®FSH-K29 1 1mpokononocHsIM AaT4nMKoM
MotHocTn R&S®NRP-281/-285/-286 ananuaatop cnektpa R&S®FSH cno-
C00EH 13MepsTb MUKOBYIO MOLLHOCTb M OCHOBHbIE MapaMeTpbl UMNY/bCa B
avanasoHe ao 44 M,

N3mepeHne onTMyecKoin MOLLHOCTU C MOMOLLbIO
ONTUYECKOro Aarynka MOLLHOCTHU

C NOAKNIOYEHHBIM ONTUYECKMM AaT4nkoM mMoHocTn R&S®HA-Z2360/2361
ananuaarop R&S®FSH B pexumMe n3meputens MOLHOCTW CYUTLIBAET 3Ha-
YeHMe ONTUYECKOI MOLWHOCTI B ABMBT, a Takxe OTHOCUTENbHOE 3HAYEHNE
MOLLIHOCTK B .



AHAJIU3 NMOMEX, TEONMPUBA3KA
N KAPTOTPAOUPOBAHUE

MOMELLEHWUI

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

[POYHBIA, NErknit, NOPTATUBHBIN aHAIU3ATOP CNEKTPA, TaKO Kak
R&S®FSH, siBnsetcs onTManbHbIM UHCTPYMEHTOM NS aHanu3a nomex B
MOMEBbLIX YCNOBUSIX.

OfiHOBPEMEHHOE 0TOBPAxXeHNe CrekTpa 1 CneKTPOrpammbl

06/07/10 12:29 '
Trace: Clear/Write
Detect: Max Peak

*RBW: 100 kHz
VBW: 100 kHz

SWT: 23 ms
Trig: Free Run

Ref: -30.0 dBm
Att: 0dB

{

i

Center:940 MHz

Span:45 MHz
SEE =
Spectrogram Clear

Meas
Mode

" "Spectrogram

Settings Playback

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

MpuUnoxeHre Ans U3MEePEHUs CNEKTPOrpamMm no3BONSET aHANN3aToPy
R&S®FSH peructpuposath 3aBMCUMOCTb CMEKTPA OT BpEMeHU. B pe-
3yNbTate NOSBASETCS BO3MOXHOCTb aHanM3a npepbIBUCTbIX COOEB Min
M3MEHEHNIA 4ACTOTbI U YPOBHS B 3aBUCUMOCTW OT BpeMeH. HeobxoauMble
OLYEHKM MOTYT ObITb CAENaHbI NyTEM BOCMIPON3BELEHNS 3aNMCAHHbIX AaH-
HbIX 1 YCTaHOBKM INHWIA BPEMEHW 1 MapKepoB.

Ananuzatop R&S®FSH cnocobeH 3anucatb 10 999 4acoB AaHHbIX.
NHTepBan 3anuck perynnpyetcs. Kopotkuii nHTepBan 3anucu npuBoauT
K YBEIMYEHNIO CKOPOCTI 3axBara, YTo NOAXOAMT NS 3axBaTa KpaTKoBpe-
MEHHbIX MPEPLIBUCTBIX CUTHANOB.

3anncb MoXeT ObITb MHULMMPOBAHA BPYYHYIO, C NPea0NpPeaeneHHbIMM
HayasbHbIMM 1 KOHEYHbIMM AaTaMu 11 BPEMEHEM, WK 3anycKaTbCsl MO CO-
ObiTuam. Mpu ucnonb3osanum MO R&S®InstrumentView cxaTblii BUA cnesa
no3BoAseT BbICTPO 06HAPYXMBATL NPOBAEMHBIE CUrHANbI, @ 0TOOpaxeHne
CnekTpa B NPaBOM HIXXHEM Yy MOXET ObiTb YBENNYEHO A9 fanbHeiiLle-
ro aHanm3a.

Mapkepbl BpEMEHM 1 4acToTbl MOTYT ObiTh A0OaBNEHbI HA 3Tane nocT-a-
HanM3a u JoKyMeHTaLM. BO3MOXHOCTb JONArOBPEMEHHON perncTpaLmm
CMEeKTPOrpaMMbl NO3BONSIET MPOBOANTL AaBTOHOMHYIO 3aniCh, COBUPATL
aKTUBHbIE COBLITIS B TEYEHIe ANMTENLHOMO Neprofia BpemeHu 1 obner-
4aeT MOCT-aHan3, YTo MONE3HO ANS Noucka nomex u HabnaeH!s 3a
CNEKTPOM.

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

OcHauLeHHbIl onumein R&S®FSH-K15 1 HanpasneHHOM aHTEHHOI TUNa
R&S®HE400 aHanuaatop cnektpa R&S®FSH nomoraet oneparopam ceTeit
11 PEMYAMPYIOLLMM OpraHam yCrnewHo 0DHapYXMBaTh 11 ONPEAensTb Xapak-
TEPUCTUKN CUTHANOB MOMEX 11 HaX0AUTb UCTOYHMKM NOMEX.

MoMUMO N3MEPEHNIA CNIEKTPOrPaMM 1 CTaHAAPTHLIX U3MEPEHNIA aHau-
3aropa CnekTpa, 419 NoOMex LOCTYMHbI CneumabHble BULLI USMEPEHWIA,
Takue kak OTHoLIeHNe Hecyuen K wymy (C/N), Hecyueii k nomexam (/1)
11 Matematmyeckne onepaunmn ¢ kpusoi (pexum diff), koTopsie nomoratot
NErko HaxoauTb, KOHTPOIMPOBATL 1 ONPEAENsTh XapakTePUCTHKN CUrHa-
OB MOMEX.

®yHKUMs kapTorpadKpoBaHUs MCNOAb3YET METOA TPUAHTYASUMM ANS
OnpeneneHns MECTOHAXOXAEeHNs UCTOYHNKA noMex. C NOMOLLbIO MacTe-
pa R&S®OSM moxHo ckaumsatb kapTbl Open Street Maps (OSM) st
1CNoNb30BaHNs B aHanuaatope R&S®FSH.

Anxanusatop cnektpa R&S®FSH ¢ aHTenHoit R&S®HE400
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ToHanbHas GYHKLMA NOMOraeT akyCTUYECKI HAXOANTL HANPaBNeHue, G Ko-
TOPOro NPUXOAMT NOMEXa, YTO He TpeGyeT NOCTOAHHOr MPOCMOTPA KapThl
U1 HabNIOIEHNA 33 CUrHATBHBIMU YPOBHAM.

R&S®HE400 sBnseTcs aeanbHOA NOPTATUBHOM aHTEHHON NS aHann3a-
Topa R&S®FSH. AHTeHHbIE MOfyAN OXBaTLIBAIOT YacTOTh OT 8,3 KI'L, A0

8 T 1 ocHateHbl GPS-NpuemMHUKOM 1 31eKTPOHHBIM KOMMacoM. Ha
pykosiTke aHTeHHbl R&S®HE400 umeeTcs KHoONKa BKNKOYEHUS Npeaycunm-
Tens R&S®FSH 1 kHomka 3anycka, kotopasi MOXeT 1CNosb30BaThCs A1
COXPAHEHMS CHIMKOB 3KPAHa AW KOOPANHAT MECTOMONOXEHUS N MHOOP-
mauwn o nenexre. Macca aHteHHbl R&S®HE400 coctasnset Bcero 1 kr,
OHa KOMNaKTHa, 4TO AeNaeT ee 04YeHb YA0OHON 419 Noucka NoOMeX B None-
BbIX YCNOBMSIX NPW COBMECTHOM WCMONb30BAHWM C aHaNM3aTOPOM CrekTpa
R&S®FSH.




OTo6paxeHne MMHNIA TPUAHTYASALMAK KapTbl ¢ NOMOLLbio onuyn R&S®FSH-K15

GPS: N 48° 7' 23.936" E 11° 36' 44.876" Alt. 532.8 m Comp.: 281° Sats: 0
Triang: N 48° 7' 24.324" E 11° 36" 36.470" +62m Incl.Pos: 2.3

Freq: 1,84 GH
426 LL0 E i

e,

Power:
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MHankaums peaynbTaToB ¢ reonpussaskoil ¢ noMoLpio onuun R&S®FSH-K16
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KapTorpadupoBaHue nomeLLeHuii ¢ nomoLLpto onumm R&S®FSH-K17

16:58 N
806 MHz

Indoor

Power: dBm

Mode

leonpmuesska

Ananuaatop cnektpa R&S®FSH, ocHateHHbIi onumeit R&S®FSH-K16,
GPS-npnemHnkom R&S®HA-Z240 1 aHTEHHON, MOXET aHanN3upoBarb re-
orpaduyeckoe pacnpefeneHne HanpsKeHHOCT NPUHATOMO CurHana, no-
3B0/ISIA ONepaTopam CeTei aHann3npoBaTh YCNOBHS NOKPLITUS B panoHe
30HbI NOKPbITUS 6A30BON CTaHLWK.

Onups reonpuesakn R&S®FSH-K16 MoXeT Takxe 1Mcnonb3oBatbcs cnewy-
a/IMCTaM NO TEXHUYECKOMY 0BCTYXMBaHMIO 6330BbIX CTAHLMIA ANS AOKY-
MEHTMPOBAHUS 1 0TOOPAXEHNUS Ha KapTe MEcTa PacnonoXeHus 00bekTa,
rae BbINONHANNCH N3MEPEHNS.

N3mepeHHble faHHble MOTyT 0ToBpaxatbes Ha kapTe Google Earth ang
nocneaytoLleit 06padboTku, YTo 06NEryaeT pacnoaHasatne 06nacTeit co
€nabbIM NOKPBITUEM WAL BBICOKUM YPOBHEM MOMEX.

KapTorpadupoBaHue nomeLieHuii
®yHKums kapTorpadrpoBaHNs NOMELLEHNA NOMOTaeT N3MEPSTTb NOKPbITUE
B 3aKPbITbIX NPOCTPAHCTBAX NPOCTbIM U HAAEXHbIM Crnoco6om.

C nomolubto onuum kaptorpaduposaqus nomelleHnin (R&S®FSH-K17)
No/b30BATENb MOXET N1ETKO MMMNOPTUPOBATDL KapTbl NOMELLEHWNA B NpU-
6op R&S®FSH 1 peructpupoBatb pacnpeaeneHne HanpsXeHHOCTH Cur-
Hana B YCNoBWSX HeAOCTYNHOCTY curdana GPS, Hanpumep, BHYTPW 3aa-
HWI UK TYHHENEN, NPY COXPaHEHNN MHGOPMALMIO O MECTe NPOBEAEHNS
M3MEPEHUIA.

N3mepeHHble faHHble MOryT ObiTb NPeobpa3oBaHbl B Gopmar .csv ans
aHanusa ¢ nomolupto MO Microsoft Excel. Takke BO3MOXEH 3kCnopT B
dopmar .kmz , 4To6bl NPOAHANN3NPOBATH [JaHHbIE 11 BbINOAHNTL HANOXE-
Hue kapTbl nomelenns B Google Earth.

OpenStreetMap (0SM)
OpenStreetMap (OSM) — pegakTpyemas nosb3oBaTensiMi kapta Mupa, 4OCTynHas
1o Cnefytowemy UHTepHeT-agpecy: http://www.openstreetmap.org/

OSM npeacTanset coboii BUKU-NPOEKT, B KOTOPOM MOJb30BATENM MOTYT Y4aCTBO-
BaTb, 3arpyxas 1 pefakTupys Takylo reorpadmyeckyio nHGopmaumio, kak AaHHble
otcnexusanus GPS nin koHdUrypaumio fopor uav pek. 3Ta kapta Mrupa pacTeT exe-

[TIHEBHO.

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

NONEN

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

BbI3BaHHbIX Nnepeaatowmm CnCcTteMamu.

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

Ananuzarop R&S®FSH naeansHbiM 06pa3om NOAONAET Ans CReayoLmX

13MEPEHUIA:

» Onpepenexne MakcuManbHOA HaMPSKEHHOCTY MOAS C MOMOLLbIO
HanpaB/eHHbIX aHTEHH

» HesaBucuMble OT HaNpPaBNeHUs N3MEPEHUS HANPSKEHHOCTI NOAS C
MOMOLLbK0 BCEHANPaBNEHHON aHTEHHbI

» Onpeaenexne HanpsXeHHOCTN ANEKTPUYECKOro Nofst B kaHane
nepefiayu ¢ 3afaHHOM NONOCOI NPONyckaHus (M3MepeHIe MOLWHOCTY
B kaHane)

Ananusatop R&S®FSH ¢ BceHanpasneHHbIMY aHTEHHaMM

18

N3mepeHune HanpsHXXEHHOCTU NOAS C NOMOLLbIO
HanpaeNeHHbIX aHTEHH

Mpun n3MepeHnn HanPSXEHHOCTM ANEKTPUYECKOTO NONS aHaAM3aTop
R&S®FSH yunTbiBaeT KOIQOULMEHTBI KOHKPETHOM NOAKMOYEHHOI aHTEH-
Hbl. HanpsxeHHOCTb NoAs 0T06paxaeTcs HeNOCPEACTBEHHO B ABMKB/M.
Ecnun BbIGpaHbl efnHuLbl BT/M?, BbluMCASETCs M 0TOBpaxaeTcst MOTHOCTb
noToka MOWHOCTM. Kpome Toro, MoryT ObiTb CKOPPEKTMPOBAHDI YaCTOT-
HO-3aBMCHMbIE NOTEPW UK YCUAEHIE, HAaNpUMep, Kabens unn yeuautens.
[ns npocToro aHanu3a pe3ynbtatos B npubope R&AS®FSH uveetcs age
onpefensieMble NoNb30BaTeNeM NpefenbHble AMHUA C aBTOMATUYECKMM
KOHTPONEM Npe/eNbHbIX 3HAYEHNIA.

N3mepeHune HaNpsHXXEHHOCTU NOAS C NOMOLLbIO
BCEHanpasJ/ieHHbIX aHTEHH

Anannsatop cnektpa R&S®FSH, ocHalleHHbI BCEHanpaBAeHHbIMU aH-
TeHHaMK u3mepuTenbHoit cuctembl R&S®TS-EMF, moxeT onpeaensitb He-
3aBMCALLYIO OT HaNPaBNEeHUs HAMPSHKEHHOCTb PE3YNLTUPYIOLLETO MO B
amanasoHe 4actoT 0T 9 k' 10 6 ITu. AHTEHHA MMEET TPU OPTOTOHANBHO
PACMONOXEHHbIX aHTEHHBIX ANIEMEHTA [/ N3MEPEHIUS HANMPSKEHHOCTU pe-
3ynbTupytoLero nons. Mpubop R&S®FSH nocneaoBatenbHO akTMBUPYET
TPW HTEHHBIX 3NEMEHTA W BbIYMCASET HAMPSXEHHOCTb PE3YALTUPYIOLLETO
nons € Y4TOM KO3Q®OULMEHTOB aHTEHHBI 191 KaX/A0r0 aHTEHHOrO ane-
MEHTa, a Takxe NOTEPb B COEANHUTENBHOM Kabene.

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



MSMepI/ITeJ'IbeIe nocnefoBaTeNibHoCTV B NPUNOXEHUN Ang n3mMepeHns aMnN

EMF

Measurement Definition EMF Measurement

Description New installation check
User NP

Site Name Munich-East
Comments

GPS Position [GPS: N 48° 7'32.837" E 11° 36' 45.148" Alt. 5709 m ]
Measurements Duration Instruction Next Step

LTE_FDD_800 1800 0 I No Aurto

UMTS 2100

Load Start
Meas Set

Meas Set

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

MpunoxeHue pns namepeHus MM

(onums R&S®FSH-K105)

Onums R&S®FSH-K105 noaaepxuBaeT aBToOMaTU3MPOBAHHbIE TECTOBbIE
noCNeaoBaTenbHOCTY 41 BbINONHEHNUS YaCTOTHO-M30MPATENbHBIX U3Me-
peHuii. 3Meperme yaoBHO KOHGUIYpUPYETCS C MOMOLLBI0 MPOTrPaMMHOTO
obecneyeHns R&S®InstrumentView. HacTpoiika KoHGUrypaumun oxsatbl-
BAET OJHO WMIN HECKObKO MOAM3MEPEHNI HA PA3NIMYHBIX YACcTOTaX UK
kaHanax. OHa MOXeT BKAOYaTh B CEOS YCTAHOBKY NPEAENbHbIX 3HAYEHMIA
n3nyyeHns MM B COOTBETCTBIM C HALMOHANBHBIMM 1 MEXYHAPOAHBIMM
CTaHAapTamu Ha aTane KoHOUrypauum uiam no OKOHYaHUM MBMEPEHNS.
Takum 06pa3om MOXHO ObICTPO OLEHUTb, COOTBETCTBYET M NepeaatoLLas
cMcTeMa NPUMEHUMbIM Npeaenam 06e30nacHoro BO3LEHCTBHUS.

MpenpaputenbHas HacTPOIKa NPeAenoB BbINOAHAETCS B NabopaTopuy.
370 3KOHOMUT BPEMS W YCUANS B NOAEBbIX YCOBUSIX. BCEro HECKONbKMMM
LenyKamm MblliM MOXHO 3anyCTUTb aBTOMATUYECKOE BbIMONHEHNE BCEX
HeoOX0AMMbIX TECTOBbIX NOCNEA0BATENLHOCTEN. Pe3ynbTaT MOXHO npes-
BapUTENBLHO MPOCMOTPETL HA aHANM3ATOPE WK CAENATb 3T0 C MOMOLLBIO
nporpamMmmHoro obecneyerns R&S®InstrumentView, B kKOTOpOM peaynbTa-
Tbl MOXHO NPOAHaNN3MPOBaTh 1 3a[J0KyMEHTUPOBATb.

--- Maximum
Start Time 13:44
Stop Time 14:10
I= Frequency  CelllD Field Strength Limmit 1 (Wfm)
2 756,0000 MHz 347 113 mVfm 0.0
3 7960000 MHz 375 864,05 pVim o0
4 796,0000 MHz 376 182,58 pVfm oo
5 796,0000 MHz 446 172,91 wfm 0,00
& BOB,0000 MHz 372 290,29 uVfm 0,m
7 06,0000 MHz 386 120,17 uVfm 0.0
& B0G,0000 MHz 106 113,30 uW/m om
9 BOG,0000 MHz 42 105,65 p\fm 0.0
10 BOG,0000 MHz 374 50,53 uM/m 0.0
Subtotal: 287 m\fm
Vi gseg 4535 858

100 mym =

Field Strength

10 mViim =

1 mvfm=

Duration 00.00:25:36

Limnit 2 {Wfm) Exposure 1 (%) Exposure 2 (%) Cycles
0,02 768 5,65 25
0,02 588 432 25
0,02 1,24 05 5
0,02 118 0,86 25
0,02 1,97 1,45 19
0,02 0,82 0,60 19
0,02 0,81 0,60 19
002 0,72 053 19
0,02 0,62 0,45 19

19,51 % 1434 %

100 uv/m

10 uvim~

1 uvifm
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AUATHOCTUKA B YCIIOBUAX
JIABOPATOPUU WUJIN B XOLE

OBCNY)XUBAHUY

PacknagHas noacraska npespatiaeT R&S®FSH B HacTONbHbIN aHanM3aTop ans paboTbl B flabopatopum nam B

CEPBNUCHOM LEHTPE.

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

U3MEPEHUIA:

» VI3mepeHne 4acToTbl U YPOBHS CUrHana

» 3mepeHne molwHocTh B Ananasore Ao 110 T ¢ TO4HOCTbIO
N3MEPUTENS MOLLHOCTH

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

» ABTOMaTM3NPOBaHHOE HOPMUPOBAHIE TECTOBLIX MOCNEA0BATENLHO-
CTeit C NOMOLLBIO ANCTAHLMOHHOTO ynpaBneHns yepes LAN nan USB

Anannsatop R&S®FSH ¢ pa3noxeHHoi NoACTaBKON Afis HACTONLHOMO MCMONb30BaHMS

MpengaputensHoe IMC-u3mepeHme Ha GUKCMPOBAHHOI 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

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

Freq:

Level:

Meas Time:

Scan Trigger
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MpepBaputenbHble n3amepeHnst Ha AMC 1 ckaHMpoBaHue
KaHaoB

OcHateHHbli onumeit R&S®FSH-K43 anannsatop R&S®FSH moxet pabo-
TaTb B KQ4ECTBE NPUEMHMKA /st NPOBEEHNS NPeaBapNTENbHBIX M3Mepe-
Huii Ha AMC n 3aaay MOHUTOPUHTA. MI3Meperus BbINOMHSIKOTCS HA Npeq-
BAPUTESIbHO 3a/1aHHOI YaCTOTE C PerynmpyemMbiM BDEMEHEM 13MEPEHNS.

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

B Tabnnue kaHanos. Tabnnubl kaHanos GopmmupyroTes ¢ nomoLwbto MO
R&S®InstrumentView 1 3arpyxatorcs B npubop R&S®FSH. B npubope yxe
COZEPXaTCs NpeaBapuUTENbHO 3ajaHHbie Tabnnupl Ans 60MbLIOTO Yncna
CTaH#apTOB MODOWABLHON CBA3M M TENEBU3MNOHHbIX NepeaaTinkoB. Ans n3-
mepeHus uanyseHns IMIM poctynubl nonocsl yactot CISPR 200 M, 9 kT,
120 Iy, n 1 MI'u, MoryT 6biTb BbIGPaHbI MMKOBBI, CPEHEr0 3HAYEHNS,
CK3 1 kBa3NnKOBbIt TUMbI AETEKTOPOB.

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

ol Ll [ 1L
O A eIV

Start2.112 .:GHz WCDMA 12100 (Ba  Stop:2.1677 GHz
—Fid—— n T EE—

Channel



MU3mepenne koadpuumeHta AM-moaynsauum

Anannaatop R&S®FSH namepset koadduumeHt moaynaummn AM-curHana
OJHAM HaxaTnem KHonku. PyHKuns n3mepeHns koadduumeHTa amnan-
TYIHON MOZYNALMM PA3MELLAET N0 OAHOMY MapKepy Ha HECYLLEN, BEPXHE
GOKOBOVI MONOCE 1 HUXHEN BOKOBOIA NONOCE M MCMOAB3YET YPOBEHb N0AA-
BNEHMS BOKOBOI NONOCHI ANs onpeaeneHus KoadduLMeHTa MoaynsLmm.
MOXHO YCTaHOBUTb 4acTOTy MOAYASLMM NS BbIBOPOYHOTO ONPELENeHNs
K03 duLmeHTa MOLYNALMM IBYXTOHANBHOTO CUrHana, HanpuMep, Hayas

¢ 6okosoit nonockl 90 'y, 3aTem nepemecTUBLLMCH K GOKOBOI nonoce
150 Iy, curHana ILS.

N3mepeHne uckaxeHuii CUrHana, BbI3BaHHbIX
rapmMoHuKamu

Ananusatop cnektpa R&S®FSH onpenenseT rapMoHUYECKNii COCTaB
CUrHana Ha BbIXOZIE UCMbITYEMOr0 YCTPOICTBA, HANMPUMED, YCUINTENS,

C NOMOLLBI0 DYHKLMM M3MEPEHNS FAPMOHUYECKNX NCKAXEHWIA. TToMUMO
rpaduyeckoro 0TobpaxeHns rapmMonuk, aHannaatop R&S®FSH Takxe Bbl-
4UCNSIET 1 OTOBPAXAET CYMMAPHBIA KOSDOULMEHT HENMHEIHBIX NCKAXE-
Huii (KHW).

Jlokanu3sauus UCTOYHUKOB NOMEX

Mpo6Hukn 6amxHero nons R&S®HZ-15/HZ-17 ncnonb3ylotes B kayecTse
JUArHOCTUYECKIMX MHCTPYMEHTOB 1S IOKANMN3aLMN UCTOYHUKOB MOMEX,
Hanpumep, B Mnatax, HTerpabHbIx cxemax, kabensx 1 akpaHax. Habop
npoGHIKoB BnnxHero nons R&S®HZ-15/HZ-17 npganbHo noaxoauT ans
M3MEepPeHus 3nyyenus B ananasore ot 30 My go 3 ITu. Mpeaycunntens
R&S®HZ-16 nosbilaeT YyBCTBUTENBHOCTb aHANN3ATOPA Ha YacToTax [0

3 Ty 6naropaps koadduunenty yeunenus 20 ab u koahduLMeHTy wyma
4,5 nb. B coyetannm ¢ aHanusatopom R&S®FSH npenycunutens n Habop
NPOBHMKOB BAMXHEr0 NONS NPEACTABARIOT COO0I SKOHOMUYECKM IPDEK-
TWBHOE CPEACTBO aHann3a v onpeaeneHns MecTonoNoXeHUs UCTOYHNKOB
nomex Ha aTane paspaboTki.

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

Moctasnsemoe MO R&S®InstrumentView no3BONSET NErko AOKYMEHTPOBATb PE3YNbTaThl U3MEPEHNIA U

yn

PaBASATb HACTpOKKamu npubopa.

MO R&S®InstrumentView ans nokymeHTUpOBaHUS
pe3ynbTaToB M3MEPEHUS

>

>

Ananusatop R&S®FSH ¢ HoyTOykOM

22

06meH 6onbluM 06beMoM AaHHbIX Mexay R&S®FSH 1 MK yepes USB
WA NOKaNbHY0 CETb

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

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

®opmMupoBaHne NoNb30BaTENbCKMX TECTOBBIX MOCNEA0BATENbHOCTEN
(mactep)

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

lNeyatb BCex CyliecTBeHHbIX aaHHbIx ¢ MK nog ynpasnennem Windows

>

YnaneHHblii KOHTpoNb curdanos yepe3 USB/LAN B pexume
YAANEHHOrO ANCTAEs U 1abopaToPHOro Anucnes

MpocToe CpaBHEHME PE3YNLTATOB M3MEPEHNI B OAHOM paboyem
NPOCTPAHCTBE C NOMOLLBIO GyHKLMK «Add Trace» (06aBuTL KPUBYIO)
ABTOMATMYECKOE COXPaHEHNE PE3yNbTaToB U3MEPEHNIA C MOMOLLbIO
OyHKUMK «Multi Transfer» (nonyyeHne HenpepbiBHOM Pa3BePTKM C
WHTEPBAIOM) C CEaHCOBbIM aBTOCOXPAHEHNEM

Mocnepyowmin aHann3 pesynbTaTo U3MepeHuii nyTem 0ToOpaxeHns/
CKPBITUS 1 NEPEMELLEHNS MAPKEPOB

MopmupoBaHie faHHbIX Kabens ¢ NOMOLLbIO peakTopa Moaeni
kabens u nepefaya Gannos ans 3arpysku 8 npubop R&S®FSH ana
M3MEPEHUS PACCTOSHMS 10 MECTA NOBPEXAEHMS




» (10 R&S®InstrumentView noanepxuBaeT cnefyiowme BUabI JucraHumoHHOe ynpaBneHue Yepe3 uHtepdenc USB nnu

PENAKTOPOB: LAN

— T[lpeo6pasosarenu Ananuzatopom R&S®FSH MOXHO ynpaasite ANCTAHLMOHHO YEPEe3 UH-

— Mogenu kabeneit Tepdeiic USB nnm LAN 1 nHTErpupoBaTh €ro B Nofb30BaTebCkie Npo-
— KomnnekTbl 91 kannbpoBKu rpaMmbl. KomaHgpl ANCTAHLMOHHOO ynpaBnexus, CoBMecTumble ¢ SCPI,
— MpenenbHble MMHUK akTusupytoTcs onupeit R&S®FSH-K40. YaaneHHblil aucnneit, BXoAsLNiA B
— Tabauupl kaHanos cocTas nporpamMmHoro o6ecneyeHust R&S®InstrumentView, otobpaxaet
— Cranpaptbl akpaH npnbopa R&S®FSH B peanbHoM MacLTabe BPEMEHN 11 NO3BOASET
— Tabnuupl GbICTPOro HaMMEHOBAHMS yOaNeHHo ynpasnaTtb npubopom yepes uHtepdeitc USB nam LAN ¢ uenbio
— [penens AM/YM 06y4eHUs K NPe3eHTaumum.

— Habopbl MacTepos
— Kaptel (nomeLueHnin)
» CoBMECTMO C
— Windows Vista (32/64-pasp.)
— Windows 7 (32/64-pasp.)
— Windows 8 (32/64-pasp.)
— Windows 10 (32/64-pa3p.)

MporpammHoe obecneyenne R&S®InstrumentView

InstrumentView = = x
Connected Report Generator X ‘;‘, Remote Display X ﬁ) Channel Table X I’% Transducers X ?S Limit Line 3 ‘;‘g FSHA Wizard X
Datasets on PC Report Settings

C\Users\Public\Documents\Rohde-Schwarz l:\ m I~

Name Date Time
p' Show General Information P! Show Measurement Results

Dataset001.set 23/6/2016 411 PM . B
o set 2/10/2017 Fre E Show Marker Data Ei Show Measurement Settings
Lisa-test1.set 1/6/2016 3:24 PM

Frontpage Logo User logo Select
Get Trace ROHDE&ZSCHWARZ

Footer Logo  No logo ¥,

Instrument Report Language  English ;4 Format PDF v

Preparation

Datasets in Report

vy Analysis dvbl.set

Options

[7' Open after Generation

Generate
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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.

BbICTPbIN 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, MCMOAb3YS KHOMKY Enter, BCTPOEHHYIO B MOBOPOTHYIO
pyuKy. BepTukansHas koHCTpyKums npubopa 06ecneymBaeT nanbLeBbIi
LOCTyN KO BCeM anemenTam ynpasnexus. Knasuwa MODE ucnons3ayetcs
INS NEPEKNIOYEHNS MEXAY PA3AUYHBIMK pexumMami paboTbl, TaKUMIA Kak
«@HaNIN3aTop CMekTpa», «BeKTOPHbIM aHaNN3arTop Lenem», «aHanms umopo-
BOI MOZYASLAM» U «3MEPUTEND MOLLHOCTI>.

Bce 6a30Bble HACTPOIKI MOTYT ObITb CAENAHbI B MPOCTOM CMNCKE.
PesynbTathl N3MepeHUii, B TOM YMCAE HACTPONKM Npubopa, CoxpaHs-
I0TCS BO BHYTPEHHEI NaMsTi, Ha CMEHHOI kapTe namstu SD nin USB-
HakonuTene. MpefonpeaeneHHble HacTPONKN Npubopa MOXHO 3a6a0Ku-
poBaTb, 4T0ObI NPEAOTBPATUTL UX HEMPEAHAMEPEHHOE N3MEHEHNE. Tem
CaMbIM CHIXAETCS PUCK HEMPABUIbHBIX U3MEPEHNIA.

Bce aneMeHTbl ynpaBsneHns HaxoAsTes B npeaenax AocaraeMocTi nanbLes
|l Ee
- -
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Knasuwa USER nossonseT cobpatb 4acTo Tpebylowmecs namepeHns
B OZHOM MeHI0. [0Nb30BaTeNbCKMe HACTPOIiKK Npnbopa HasHavatTCs
(bYHKUMOHANBHBIM KIABULLAM C UIMEHEM, ONPedeniemMbiM NONb30BATENEM.

B uensx [oKyMEHTMPOBAHMS COAEPXMUMOE CHUMKA SKpaHa MOXHO COXpa-
HWTb B BUAE rpadnyeckoro daina BCero OHNM HaxaTueM KaBuLIn.

OnTUManbHoe CYMTbIBaHUE PE3yNbTATOB U3MEPEHWUI B
no6oii cutyauum

Pesynbtatbl U3MepEHuit NErko YATAKOTCS Ha BENWUKONENHOM, XOPOLIO
CKOMMOHOBaHHOM 6,5-atoiiMoBoM LBeTHOM VGA-gucnnee. MoacseTka
Jucnnes MOXET ObiTb OTPEryAMpPOBaHa MO, YCA0BUS OKPYXaIOLIEro 0CBe-
weHus. [ins ncnonb30BaHns B YCNOBHSIX SPKOTO COMTHEYHOrO CBETA ONTU-
MaJlbHbI KOHTPACT 0BeCNeYNBAET CELMaNbHBIA MOHOXPOMHBIA PEXIM.



MpocToTa KoHOUMrypauum HacTpoek npubopa

Instrument Setup

27/05/2008
14:07:14

Set Date
Set Time

Auto Backlight Off enabled
Backlight Timeout 15 min
Auto Power Off enabled
Power Timeout 20 min
Current Power Source hattery
Battery Level 0%
LAN Port
DHCP off
IP Address 172.76.68.24
S CESTTCA Instrument User HW / SW Installed
| Setup Setup Preference Info Options
Bbi6op Tabnuupl kaHanos
Select Channel Table 10/06/08 09:48
Stat | Name Size Date Time
=] \Public\. d
(=] Screen Shots o
3GPP.chntab 1kB 10/06./2008 03:15
GSM 900 UL chntab 1kB 10/06/2008 09:43
PCS DL.chntab 1kB 10/06./2008 09:17
PCS UL.chntab 1kB 10/06,/2008 09:18
TV Australia.chntab 1kB 10/06./2008 09:12
TV China.chntab 1kB 10/06./2008 09:12
TV DK_OIRT.chntab 1kB 10/06./2008 09:21
TV Europe.chntab 1kB 10/06./2008 09.22
TV France.chntah 1kB 10/06./2008 09:08
TV French Overs.chntab 1kB 10/06./2008 09:14
TV Ireland.chntab 1kB 10/06./2008 09:13
TV Italy.chntab 1kB 10/06./2008 09:13
TV Japan.chntab 1kB 10/06./2008 09:10
TV New Zealand.chntab 1kB 10/06./2008 09:13
TV South Africa.chntab 1kB 10/06./2008 09:12
TV USA Air.chntab 1kB 10/06./2008 09:14 =
TV USA CATV.chntah 1kB 10/06./2008 09:14 bt

Free: 26 MB

TMOHATHbIE MEHIO ANS YA0OHOMO BbIGOpa GyHKLMI

25/07/08 17:24 /0l
Ref: -20.0 dBm RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
Att: 0dB Trig: Free Run = Detect: RMS

Preamp On

RF Impedance

75 0 RAZ

Center: 2.1 GHz 75 01 FSH-Z38

Level

®opmupoBaHue NpoToKONa UCTbITAHUIA BCErO 3a
HECKONbKO LwaroB ¢ nomouibo Mmactepa R&S®FSH

Mpu MOHTAXe aHTEHHbI AW CAAYe B AKCMyaTaLMIO NepeaatoLLet CTaHUmMK
KnneHT 06bIYHO 3anpallMBaeT NPOTOKON UCNbITaHuit. Heobxoanmble uame-
PEHMS OMPeeneHbl B UHCTPYKLMSX MO NPOBEAEHUIO UCTIbiTaHui. MacTep
R&S®FSH ynpowaet aty npoueaypy Ans nonsL30BaTens 1 ycTpaHsieT Heob-
XOZMMOCTb KOHCYbTaLK C MHCTPYKLMSIMM MO ycTaHoBke. MacTep Ha 6a3e
[NanoroBbIX OKOH BEET N0Mb30BaTeNs MO U3MEPEHUSIM 11 aBTOMATUYECKM
COXPaHsIeT pesynbTars.

O6ecneynBaemble 191 NONb30BATENS MPEMMYLLIECTRA:

» [IpocToe Co3aaHme NOCNef0BaTENbHOCTEN UCTbITAHNIA C MOMOLLBHO
Mactepa

» [lpenoTBpalleHie HEKOPPEKTHBIX M3MEPEHNIA Braroaaps
npenBapuTeNbHO 3afaHHbIM NOCAEL0BATENBHOCTAM UCTbITAHMIA

» OTCyTCTBIE HEODXOAMMOCTM KOHCYNbTALMIA C MHCTPYKLMSMIA MO
NPOBEAEHNIO UCTbITAHNIA

» Bocnpou3soammble pesynbTatbl U3MEPEHNI

> OKOHOMMS BDEMEHM 3a CYET YCKOPEHUS MPOLIECCa YCTaHOBKM

» Bce uneHbl MOHTaXHON Bpurajibl UCNOb3YIOT OAHY U Ty Xe
NoCNeaoBaTeNbHOCTb UCTbITAHNIA

» EnuHbiil dopmar npoTokona UCrbITaHni

HacTpoiika 4acToThl C NOMOLLbIO TabuL, KaHaNoB

B kayecTBe anbTepHaTvBbl BBOAA 4acTOThl Npnoop R&S®FSH moxHo
HaCTPOMUTb Ha UCNOb30BaHNE HOMEPOB KaHanoB. BMECTO LIGHTPaNbHOIA
4acToThl 0TOOpaxaeTcs Homep kaHana. Monb30BaTENsIM, 3HAKOMbIM C
Ha3HaYeHnem KaHanoB, 00bIY4HO UCNONb3YEMbIX B BECNPOBOAHON CBS3N
unu TB/paanoseltanum, padotatb ¢ R&S®FSH GyneT ewle npolue. Bmecte
¢ aHann3atopomM R&S®FSH noctasnstoTcs Tabnuupl TB-kaHanoB ans 60nb-
LLIOrO KONUYECTBA CTPaH.

Pab6oTta Ha pa3Hbix 3blKax

Monb3oBatenbckuit MHTepdeic npubopa R&S®FSH aocTyneH Ha pasHbix
A3bikax. ouTn Bce GYHKUMOHANbHBIE KNaBULLK, MHCTPYKLUMM NO 3KCMya-
Taumm 1 coobLLeHns dyayT oTodpaxaTbCs Ha BbIOpaHHOM S3blke. B aHa-
nn3atope R&S®FSH nopaepXmBaioTcs cneayiolwme A3biku: aHMACKNA,
HEMELIKWIA, KOPEACKNIA, ANOHCKIIA, KUTANCKMIA, PYCCKIIA, UTANbSHCKNA,
MCNAHCKMIA, MOPTYranbCkuii, GPaHL3CKMIA 11 BEHTEPCKNIA.
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JlerkopgoCTynHble, XOPOLIO 3aLLMLLEHHbIE Pa3beMbl
JlononHuTeNbHbIE BXOAbI/BbIXOAI, TAKME KaK HAaNPsKEHUe NUTaHus NocTo-
AHHOrO TOKa (MHXekTop), nHTepderickl LAN n USB v kapTa namstn SD,
NErko A0CTYNHbI MOA NbINE3aLLUTHBIMIA OTKUAHBIMI KPbILIKAMW C OOKOBOW
CTOPOHbI Mpnbopa.

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

BY-Bxop, Pasbem gatymka MOLLHOCTM

Pasbem HaylwHnKoB Bbixoz cnepsiero reHeparopa

Nutepdeiic USB, Tun A4

» BHelwwHui BXOA CurHana sanycka
» BHewwHuii BXof, ONOPHOro curHana
» Boixoa M4 @, Fer 13048m xREW 30wne - o7V LieTHoit XK-aucnneit

¥ Am 1048 VBW: 300 kHz ig: Fras Run = o
» Bxon uHxekTopa nutaHus : han AT (640 x 480 nukceneit), MoxeT
» Pasbem 15 npuHaanexHocTel [ NepekoyaTbCs B BbICOKOKOH-
TPACTHBIA MOHOXPOMHBINA PEXUM
NPy SIPKOM COSIHEYHOM CBETE

Kapra namstn SD

BbiGop mMexay pasnuyHbimu pabo-
YMMM PEXMMAMK (aHANM3aTop Crek-
TPpa, BEKTOPHbI aHanM3aTop Leneil,
M3MEPUTEND MOLLHOCTY 1 T.1.)

Wutepdeiic LAN/USB

MpOCTOE ynpaBneHne Ha 6ase MeHIo ¢
NOMOLLbIO C])yHKLlI/IOHaﬂbeIX KnaBuLl

BbiGop namepuTensHoi dyHKLMY
(mMoLwHoCTb B KaHane, 3aHnMaemas

BULIN QYHKLMIA
Kna pyHku nonoca 4acTor u T.4.)

O61was HacTpoiika npubopa

KEHCUHITOHCKMIN 3aMOK

CHWMOK 3kpaHa

MNoBopoTHas pyyka ¢
BbI30B 3aaHHbIX N0Mb30BATENEM byHKUMen BBOAA

HaCTpOeK

Knasuwwu kypcopa

4 WNHTepdeiic nHTerpupoBaH B npubopsl ¢ cepuitHbiMu Homepamu He Hixe 105000.
[Ons noaknoyeHus atunukoB MowHocTn R&S®NRP-Zxx u USB-HocuTeneii.
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onuun U NPUNOXEHNUA ON4
KOHOUTYPALUN CUCTEMBDI

Bcero poctynHo aecsitb moaeneit R&S®FSH ang pasnnyHbIx NpuMeHeHni
W [nana3oHos yactot (mogen .04/.08/.14/.18/.24/.28/.13/.23/.20/.30)
. AHanu3aatopel cnektpa R&S®FSH MOryT BhINONHATL U3MEPEHUs 10 BEpX-
Hero npeaena Yactotsl 3,6 Mu, 8 Mu, 13,6 My, v 20 My, Mogenn co

BCTPOEHHBIM CNEeAsLM reHEpaTopOM TakKe MOTYT UCMOb30BATLCA A

ONpefeneHs xapakTepucTuk nepeaadn kabenei, GuibTPOB, yeunnuTtenei
nT.0.

JlononHuTeNbHbIE MOAEAM CO BCTPOEHHBIM CNEAALLMM reHepaTopoM 1
BHyTpeHHUM KCBH-MOCTOM A0CTYNHbI ANt UI3MEPEHNIA PACCTOSHMS 10 Me-
cra nospexaenus (DTF), cornacoBaHHbIX U3MEPEHNiA U BEKTOPHOTO aHa-
n13a Lenen.

Bce mogenm ocHaleHbl perynnpyembiM npepycunuTenem, 4to aenaet ux
NPUTOAHBIMM 15 U3MEPEHNS O4YEHb MasbIX CUrHaNOoB. B kayecTse npu-
HaNEeXHOCTEN JOCTYMHbI ABa LaT41Ka MOLLHOCTW — [/1S1 BbICOKOTOYHbIX

= o o A
G & —',-:7 J B cnenyiowyx Tabnniiax npuBefeHsI BOSMOXHbIE KORDUIypaLm ans pas-
el _/_./3 J NNYHBIX CTAHAAPTHBIX GYHKLAA N NPUAOXEHUIA, & Takke 0630p JOCTYMHbIX

/) 2=y
_.l._l_l

mogJeneil.

Jlerko 3aMeHsieMblil IUTUIA-MOHHBIA akKyMynsTop,
obecneynBatoLLil 10 4,5 4acoB aBTOHOMHOI paboThI

Mopenn
. = MCTOYHMK NOCTOSAHHOTO
[lnanasoH yactot Mpepycunutenn CReAALMIE HEEITT HanpsHXeHus (MHXeK-
reHeparop KCBH-mocT Top) Ans nopa 1,2

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

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

R&S®FSH4, mopens .24 ot 100 Ky, o 3,6 Iy,

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

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

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

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

R&S®FSH20, mopens .30 ot 9 kI o 20 M, . . . -
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CraHgapTHbie GyHKUMK

(Mogenw ____________________]04/.08/.13

M3meperus mowHocT TDMA
13MepeHust MOLLHOCTY B kaHane

/13mepeHus HanpsKeHHOCTH nons/
3MEpPEHIst C BCEHANPaBEHHbIMY aHTEHHAMN

13MepeHve 3aH1MMaeMoli NonoCkl 4acToT
HacTpoitkin 4acToThl ¢ MOMOLLBIO TabANL, KaHanoB
CkansipHble N3MepeHIs napamMeTpoB nepefayy

CKHJ’IFIprIe U3MEPEeHNs napameTpoB OTPaXeHUs

BekropHble n3mepetus napameTpos nepedayn (S,,) u otpaxenus (S,,)

0aHONOPTOBOE M3MepeHIe NOTeps B kabene

/3mepuTenb MOLWHOCTY kaHana

Onuun

/.20 24/.28 23/.30

Mogenw 04081920 |.14/.18 24/.2 23/.30

3mepenus cnektporpamm

AHanua nomex

'eonpuBsi3ka

KaptorpaduposaHie nomeLleHni

Pexum npuemHIKa 1 CkaHMPOBaHNE KaHanoB

Ananns nepenasaembix curtanos GSM/GPRS/EDGE
Ananna nepenasaembix curtanos WCDMA/HSDPA/HSPA+

Ananus curnanos CDMA2000®
Ananus curHanos 1xEV-DO

Ananus curHanos TD-SCDMA/HSDPA
Ananus curnanos LTE FDD

Ananns curianos LTE TDD

Ananns Huexoaswmx curHanos NB-loT

3mepeHue paccTositna Jo mecta nospexaens (DTF)
BekTopHble 3MEPEeHNst napamMeTpOB OTPaXeHUs 1 nepeaaym
(SH’ 822’ 821’ 812)

0aHONOPTOBOE M3MepeHHe NoTeps B kabene

BekTopHblIit BOSLTMETP

3mepeHus MolHocTY B Anana3oHe ao 110 MMy
HanpasneHHble 13Meperus MOWHOCTY B avanasote no 11T,
HanpasneHHble M3Meperus MOLWHOCTY B avanasoHe 4o 4 I,
MMNyNbCHbIE M3MEPEHNS C NOMOLLBIO AaT4MKa MOLLHOCTI ®
[lucTaHumoHHoe ynpasneHue Yepe3 uHtepdeitc USB nan LAN

TpunoxeHue s N3MEPEHHsi ANEKTPOMArHUTHOrO NoAst

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10
R&S®FSH-K44,
R&S®FSH-K44E
R&S®FSH-K46,
R&S®FSH-K46E
R&S®FSH-K47,
R&S®FSH-K4TE
R&S®FSH-K48,
R&S®FSH-K48E
R&S®FSH-K509),
R&S®FSH-K50E
R&S®FSH-K519),
R&S®FSH-K51E
R&S®FSH-K56

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10
R&S®FSH-K44,
R&S®FSH-K44E
R&S®FSH-K46,
R&S®FSH-K46E
R&S®FSH-K47,
R&S®FSH-K47E
R&S®FSH-K48,
R&S®FSH-K48E
R&S®FSH-K509),
R&S®FSH-K50E
R&S®FSH-K519),
R&S®FSH-K51E
R&S®FSH-K56

CM. JaT4MK1 MOLHOCTY Ha CTp. 33

R&S®FSH-Z14
R&S®FSH-244
R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K105

9 [loctynHo ans aHann3atopos R&S®FSH ¢ cepuitHbiMu Homepamu He Huxe 105000.
o Tpebyetcs onuns R&S®FSH-Z129 ans mopeneit R&S®FSH4/8/13/20 ¢ cepuitHbiMi HOMEPaMK, YKA3aHHBIMU B TEXHUYECKUX AAHHbIX.

R&S®FSH-Z14
R&S®FSH-244
R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K105

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10

R&S®FSH-K44,
R&S®FSH-K44E
R&S®FSH-K46,
R&S®FSH-K46E
R&S®FSH-K47,
R&S®FSH-K4TE
R&S®FSH-K48,
R&S®FSH-K48E
R&S®FSH-K509),
R&S®FSH-K50E
R&S®FSH-K519),
R&S®FSH-K51E
R&S®FSH-K56
R&S®FSH-K41

R&S®FSH-K42

R&S®FSH-K42
R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-244
R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K105

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10

R&S®FSH-K44,
R&S®FSH-K44E
R&S®FSH-K46,
R&S®FSH-K46E
R&S®FSH-K47,
R&S®FSH-K47E
R&S®FSH-K48,
R&S®FSH-K48E
R&S®FSH-K509),
R&S®FSH-K50E
R&S®FSH-K519),
R&S®FSH-K51E
R&S®FSH-K56

R&S®FSH-K41

* (TonbK0 S, S,,)

R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-744
R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K105
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KPATKUE TEXHUHECKUE
XAPAKTEPUCTUKI

AHanu3 cnektpa

[nanasoH yactot

Monock! paspeLueHms

CpenHuii ypoBeHb COBCTBEH-
HOTO LWyma

Toyka nepeceyeHmns TPETLErO
nopsaka (IP3)

Da308blit WyM

LletexTopbl

[MorpeLwHoCTb M3mepenns
YPOBHS

[Oucnnei

Bpems pabotbl 0T akkymynstopa

(6e3 cnensuero 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 9Kk 1o 3,6 My ot 9klymo 8 Iy, ot 9kly mo 13,6 My ot 9 «ly mo 20 Iy,

ot 100 kl'u, o 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 Kkl
(Tonbko Mogenu .04/.14/ .08/.18)
ot 100 KMy o 1 MIL,

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

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 (TMn.)
< -138 nbmBr, -143 nbMmBT (TWn.)

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

™mn

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

¢ npeaycunutenem, RBW = 1 T (Hopmmp.)

o1 100 KMy o 1 MIy,
or 1 MI'y, mo 10 Ml
or 10 My po 2 Ty,
ot 2w po 3,6 M,
o7 3,6 Iy mo 51w,
ot 5Ty 80 6,5 My,
01 6,5 My go 81y,
ot 8Ty o 13,6 M,
01 13,6 MMy po 18 M
ot 18 I, go 20 Iy,

o1 300 My po 3,6 I,

ot 3,6 Iy go 20 Iy

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

0TCTpOiKa OT Hecyler 1 MIy

10 My << 3,6 My

36Mu<f<200my

R&S®HA-2204, 4,2 Ay

R&S®HA-Z206, 6,3 Ay

< -133 pbwmBr, -143 nbMmBT (Tvn.)
< -157 pbmBT, =161 gbMBT (Tvn.)
< -161 nbmBT, =165 gbMBT (T1n.)
< -159 nbmBT, -163 nBbMBT (Tvn.) -

- < -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 nbMmBT,
-155 gbmBT (Tvn.)

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

> 10 pbmBT, +15 nbMBT (T1N.)

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

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

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

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

0TCYETOB, MAKC. NMIUKOBbIA, MUH. NKOBbIIA, aBTONKUKOBbIN, CK3
<1pb,0,5a6 (n.)

- <1516, 186 (mn.)
6,5-1t0imoBbIi LBeTHOM XK-aucnneit ¢ paspelwenrem VGA
1034

0045y
194 mMm 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 mopenn .24/.28/.23/.30 ot 300 k'y, 8o 3,6 My, ot 300 kTy, 8o 8 My, ot 100 k', 10 8 Ty
BbixoaHas MOLWHOCTL (nopT 1) ot 0 1o -40 nbmBT -
BbixofiHast MOWHOCTb (MOpPT 2) ot 0 1o -40 abmBT o1 0 no -40 nbmBT
N3mepeHue napameTpoB OTPaXeHus
KoaddunumeHT HanpasaeHHOCTH 01300 k' ao 3 My, > 43 ab (Hom.) > 43 b (Hom.) > 43 nb (Hom.)Y
ot 31Ty o 3,6 My, > 37 b (Howm.) > 37 b (Hom.) > 37 nb (Hom. )"
ot 3,6 I, 1o 6 M, - > 37 nb (Hom.) > 37 ab (Hom.)¥
oT6 My ao 8 MMy - > 31 1b (Hom.) > 31 ab (Hom.)¥
Pexumbl 0T0OpaxeHus BEKTOPHbIE 13MepeHus napa- Mopynb, dasa, Mogynb + dasa, anarpamma Bonsnepra-Cmuta, KCBH, kKoahdULMEHT OTpaxeHns, m , OfHO-
METPOB OTPAXEHUs N nepesayn MopTOBbIE NOTEPY B Kabenu, 3NeKTpUieckas AnHa, rpynnoBoe Bpems 3afepxKu
(R&S®FSH-K42)
BEKTOPHbIA BONBTMETD mogynb + pasa, KCBH + koadduumeHT otpaxenus
(R&S®FSH-K45)
S-napamerp S, Sy S5, Sy

N3mepeHure napameTpoB nepesaum

[MHamMuyeckmii ananasoH (821) ot 100 k', go 300 kI, 70 ob (Tvn.) 70 b (Tvn.) -
01300 k' oo 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.) -
[lnHamuyecknii ananasoH (S,,) ot 100 k'u 2o 300 KTy 80 ab (Tvn.) 80 ab (Tvn.) 80 ab (tvn.)
07300 k', go 3,6 My, >80 nb, 100 b (mn.) >80 nb, 100 ab (mn.) >80 ab, 100 gb (tvn.)
ot 3,6 MMy 8o 6 My, - >80 gb, 100 g6 (mn.) >80 g6, 100 gb (tvn.)
oT6 My po 8 My - 60 b (tvn.) 60 b (tvn.)
Pexumbl 0ToBpaxeHms BEKTOPHbIE M3MEPeHUs napa- MOZynb (0cnabnetue, yeunenue), Gasa, Mofynb + $asa, anekTpuyeckas AanHa, rpynnosoe Bpems 3aaepxku

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

BEKTOPHbI BONLTMETD moaynb + (pasa
(R&S®FSH-K45)
S-napametp S, S, Sy S, S,

[locTynHo Tonbko Ans moaeneii .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 ANd 3AKA3A

Haumenosanune Kop 3akasa

ba3oBblii 610k

MopTaTuBHbIii aHanuaatop cnekTpa, ot 9 k' 1o 3,6 T, ¢ NpeaBapuTENbHBIM yeunuTenem R&S®FSH4 1309.6000.04
TMopTaTuBHbIii aHanuaatop cnekTpa, ot 9 k'y 1o 3,6 T, ¢ NpeaBapuTENbHBIM YCUAUTENEM W CEAALLM FeHepaTopom R&S®FSH4 1309.6000.14
MopratuBHblit aHanu3atop cnektpa, o1 100 k' fo 3,6 ITw, ¢ NpeaBapuUTENbHBIM YCUANTENEM, CREAALLAM reHEPaTOPOM U BCTPOEHHbIM R&S®FSH4 1309.6000.24
KCBH-mocTom

MopTaTuBHblit aHanu3atop cnektpa, ot 9 k't fo 8 ITL, ¢ npeaBapuUTENbHBIM YCUAUTENEM R&S®FSH8 1309.6000.08
MoptaTueHbIl aHanuaatop cnekTpa, ot 9 kI 4o 8 L, ¢ NpeaBapuTENbHbIM YCUANTENEM W CEAALUMM FeHePaTopoM R&S®FSH8 1309.6000.18
MopTtatuBHbIiA aHanuaatop cnekTpa, ot 100 Iy Ao 8 [Tu, ¢ NpeaABapUTENbHBIM YCUAUTENEM, CEASLIMM FEHEPATOPOM W BCTPOEHHbBIM R&S®FSH8 1309.6000.28
KCBH-mocTtom

MopTtaTuBHbINA aHanu3atop cnekTpa, ot 9 kI fo 13,6 ITu, ¢ npeaBapUTENbHbIM yCUAUTENEM R&S®FSH13 1314.2000.13
MopTaTusHbIii aHanuaatop cnekTpa, ot 9 k' 1o 13,6 Mu, ¢ npeasapuTenbHbIM yeunutenem, cneasim revepatopom ot 300 My 2o 8 My n  R&S®FSH13 1314.2000.23
BCTpOeHHbIM KCBH-MocTOoM

lMopTaTuBHbIi aHanuaatop cnekTpa, ot 9 k' 1o 20 Mu, ¢ npeABapUTENbHBIM YCUAUTENEM R&S®FSH20 1314.2000.20
MopTaTuBHblit aHanu3atop cnektpa, ot 9 k' fo 20 Tu, ¢ npeasapuTenbHbIM yeuautenem, cneaawmm resepatopom ot 300 ky 2o 8 MM un R&S®FSH20 1314.2000.30

BCTpOeHHbIM KCBH-MocToM
MocTaBnsemMbie NPMHAANEXHOCTN

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

AnnapatHas onuus

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

Mpunoxenue Ans UI3MEPEHNS CNEKTPOrpamMbl R&S®FSH-K14 1304.5770.02
MpunoxeHue ans aHanmaa noMex (NporpaMmHas onuns) R&S®FSH-K15 1309.7488.02
N3meputensHoe Npunoxenue fis reonpussasky (MporpamMmHas MMLEHans) R&S®FSH-K16 1309.7494.02
N3meputensHoe npunoxenue fns kaptorpadupoBanusg NOMeLLEHN (MporpamMmHas MNLEH3Ns) R&S®FSH-K17 1304.5893.02
/IMNynbCHbIE M3MEPEHUS C NOMOLLBIO aT4MKa MOLLHOCTY (MPOrpaMMHas NLEH3NS), 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 paccTosiHma 40 MecTa NoBpexaeHns (Tonbko ans mogenei .24/.28/.23/.30, pekomenayiotcs onumun R&S®FSH-Z320 nnm R&S®FSH-K41 1304.5612.02
R&S®FSH-Z321 1 R&S®FSH-Z28 nnu R&S®FSH-229)

BekTopHble 13MepeHIst mapamMeTpoB 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 Mopeneli .24/.28/.23/.30, Tpebyetcs onums R&S®FSH-Z28 unn R&S®FSH-229) R&S®FSH-K45 1304.5658.02
MpunoxeHue ans U3MEPEHNs 3NEKTPOMArHUTHOrO NoNs R&S®FSH-K105 1318.6200.02
Mpunoxenne ans namepenns GSM n EDGE R&S®FSH-K10 1304.5864.02
MpunoxeHne Ang M3MePeHns MUAOTHOO kaHana v 3HaveHus EVM curhanos 3GPP WCDMA BTS/NodeB R&S®FSH-K44 1304.5641.02
TMpunoxeHne Ans U3MEPEHN MOLHOCTI B K0A0BOI 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
TMpUnoxeHne Ans UI3MEPEHNs MOLHOCTY B KoaoBoi obnacti curHanos BC CDMA2000® (tpebyetcs onuns R&S®FSH-K46) R&S®FSH-K46E 1304.5764.02
MpunoxeHue ans M3MEPEHNs MUOTHOTO kaHana 1 3HayeHns EVM curxanos 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
3mepeHue MoLHOCTI 1 3HaveHns EVM curanos 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
MpunoxeHne Ans u3MepeHns aHaveHns EVM 1 HUCXoagLLero nunotHoro kaHana LTE FDD ! R&S®FSH-K50 1304.5735.02
TMpuUnoxeHne Ans U3MEPEHNs MOLYNALN U HUCXOAALLEro paclumpenHoro kaHana LTE FDD ! (tpebyetcs onumst R&S®FSH-K50) R&S®FSH-K50E 1304.5793.02
Mpunoxetue ans uameperns 3Havexns EVM n Hucxogsiuero nunotHoro kaxana LTE TDD ! R&S®FSH-K51 1304.5812.02
MpunoxeHue Ans M3MEPEHNs MOZYNSLUN U HUCXOASLLETO paclumMperHoro kaxana LTE TDD " (tpeGyetcs 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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PekomeHayemble AOMONHEHUS: JATYUKU MOLLHOCTU

HanpaBneHHbIit gat4mk MowwHocTy, o1 25 My, go 11T R&S®FSH-Z14 1120.6001.02
HanpasnerHbiii jatank MowwHocty, ot 200 My go 4 My, R&S®FSH-z44 1165.2305.02
YHuBEpCabHbIi fatyuk MowHocty, ot 1 HBT 1o 100 MBT, ot 10 My ao 8 Iy ™2 R&S®NRP-7211 1417.0409.02
YHUBEPCANbHbIA AaT4uK MowwHocTH, oT 1 HBT fo 100 MBT, ot 10 MI'y fo 18 Iy, ™2 R&S®NRP-2221 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 Aatymk MowwHocTh, o1 1 HBT 10 100 MBT, ot 50 My Ao 40 T (2,40 mm) 72 R&S®NRP-Z86 1417.0109.40
LLInpokononocHbIi aatumk mowwHocTi, o1 1 HBT Ao 100 MBT, o1 50 MI'y fo 44 T, (2,40 mm) -2 R&S®NRP-Z86 1417.0109.44
TpexkaHanbHbIi AMOAHBIA AaTumk MowHocTh, ot 100 nBT o 200 MBT, ot 10 My, oo 8 Ty, R&S®NRP8S 1419.0006.02
TpexkaHanbHbIA AMOAHBIA AaTYMK MoLwHOCTH, 0T 100 nBT o 200 MBT, o1 10 My ao 18 My, R&S®NRP18S 1419.0029.02
TpexkaHanbHbli ANOAHBIA AaTymk MowHocT, o1 100 nBt go 200 mBT, ot 10 My no 33 My R&S®NRP33S 1419.0064.02
TpexkaHanbHblii ANOAHBIA AaTymk MotHocT, ot 100 nBT go 200 mBT, ot 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 gat4mk 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 Iy R&S®NRP40T 1424.6150.02
Tennosoii aaruuk MowwHoctu, o1 300 BT go 100 mBT, ot 0 8o 50 My, R&S®NRP50T 1424.6173.02
Tennosoit aatynk motHocTi, ot 300 HBT 1o 100 MBT, o1 0 f0 67 [T, R&S®NRP67T 1424.6196.02
Tennogoit patumk MoHocTi, o1 300 HBT go 100 mBT, o1 0 1o 110 My, R&S®NRP110T 1424.6215.02
[atuuk cpepHeit motHocTu, ot 100 nBT go 200 MBT, ot 8 k' 10 6 T, R&S®NRP6A 1424.6796.02
[latunk cpepneit mowwHocty, o1 100 nBt go 200 mBT, ot 8 k', go 18 My, R&S®NRP18A 1424.6815.02
PekomeHayeMble 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
KabGenb-apantep ans garynkos mowwHocTn R&S®NRP-Z8x v 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 MOLLHOCTM U NPUHaANEeXHoCcTn

Ontuyeckuit nameputens MowHoctn USB OEM (repmaHuit) R&S®HA-Z360 1334.5162.00
OnTuyeckuit nameputens mowHocT USB OEM (04MLLEHHBI apceHns, ranamusi-nHans) R&S®HA-Z361 1334.5179.00
SC-agantep s ONTUYECKOTO U3MEPUTENS MOLIHOCTH R&S®HA-Z362 1334.5185.00
LC-amantep Ans ONTMYECKOr0 N3MEPUTENs MOLLHOCTM R&S®HA-2363 1334.5191.00
YHuBEpCabHbIA 2,5-MM aaanTep Ans ONTUYECKOro N3MEPUTENS MOLHOCTY R&S®HA-Z364 1334.5204.00
YHuBepcanbHbli 1,25-MM apantep s OnTMYECKOr0 MMEPUTENS MOLLHOCTY R&S®HA-7365 1334.5210.00
Mary-kopa, 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 ana kanubposku (ana mopeneii R&S®FSH .23/.24/.28/.30)

Kom6uHmMpoBarHas kannbposoutas 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, ot 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
KannbpoBouHbIit koMnnekT, Bunka 3,5 MM, kombuHnposanHas Mepa XX/K3/50-omHas Harpyska/nepembiuka, o1 0 1o 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, kombuHMpoBaHHas 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

Cornacyiowmii atreHioatop, 50/75 Om, aByHanpaenerHbii, o1 0 fo 2,7 Mu, posetka N-tuna/sunka N-Tuna, LonycTumas Harpyska 2 Bt R&S®RAZ 0358.5714.02
Cornacylowmii atrenioatop, 50/75 Om, aByHanpaenerHbiit, o1 0 fo 2,7 Iu, posetka N-tuna/sunka N-Tuna, fonyctiumas Harpyska 2 Bt R&S®RAM 0358.5414.02
Cornacylowmit atrenioatop, 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
Apantep, Bunka BNC/rHeano tuna "6aHan" 0017.6742.00
Arrenioatop, 50 BT, 20 ab, 50 Om, ot 0 10 6 ITu, poseTka N-Tuna/sunka N-tna R&S®RDL50 1035.1700.52
Arrenioatop, 100 Br, 20 ab, 50 Om, o1 0 go 2 ITu, poseTka N-tuna/Bunka N-tuna R&S®RBU100 1073.8495.20
Arrenioatop, 100 Bt, 30 ab, 50 Om, ot 0 go 2 ITu, po3eTka 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, ot 0 oo 8 Ty, R&S®FSH-7320 1309.6600.00
BY-kabenb (3 m), Bunka N-tna/poaetka N-tuna, ans onumm R&S®FSH-K41, ot 0 oo 8 Iy, R&S®FSH-Z321 1309.6617.00
PekomeHayeMble LONOSHEHNS: aHTEHHA AN TECTUPOBaHUS MOOUNLHON CBA3N 1 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 komMnakTHbIX NPOBHUKOB NSt U3MEPEHNS ANEKTPUYECKOI 11 MArHUTHOM cocTansioLLmx BanxHero nons, ot 30 My ao 3 My R&S®HZ-15 1147.2736.02
Mpeaycunutens Ha 20 ab, 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&SCHE400MW 4104.6000.03
Ha6op kabeneii 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 pns R&S®HE400BC R&S®HE400-KB 4104.7770.04
Moaynb BY-aHTeHHbI, 0T 8,3 k', a0 30 MIy R&S®HE400HF 4104.8002.02
Moaynb OBY-aHTeHHbI, o1 20 My, o 200 MIy, R&S®HE400VHF 4104.8202.02
Mogynb CBEPXLUMPOKOMNOAOCHOI aHTeHHBI, 0T 30 MIy a0 6 T, R&S®HE400UWB 4104.6900.02
Mogynb nOronepuoanyeckoil aHTeHHsl, ot 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 aHTeHHbl ananasoda 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 (pekomeHayeTcs Ana OAHOTO UK ABYX aHTEHHbIX MOZynei) R&S®HE400Z2 4104.9050.02
Cymka ans TpaHcnopTuposku (6onblas) s R&S®HEA00 (pekomeHayeTcs ans Tpex Unn YeTbipex aHTEHHbIX MOZyneit) R&S®HE400Z3 4104.9080.02
Tpetora ans R&SCHE400 R&S®HE400Z4 4104.9109.02
PekomeHayembie JONONHEHNS A1l NCTOYHUKA NUTAHMS

JINTniA-NoHHBIN akkymynsTop, 4,2 A=y R&S®HA-Z204 1309.6130.00
JIMTiA-noHHBIRA akkymynsTop, 6,3 A+y R&S®HA-Z206 1309.6146.00
3apsiaHoe YCTPONCTBO, ANS IUTUIA-MOHHOTO akkymynsTopa, 4,2 A4/6,3 Ay® R&S®HA-Z203 1309.6123.00
ABTOMOOUNLHBIA apantep, 12 B R&S®HA-7202 1309.6117.00
PekomeHayeMble AONOHEHUS AN TPAHCMOPTMPOBKM NOPTATUBHOTO aHanu3artopa cnektpa R&S®FSH

Msirkast cymka ans nepeHocku (LU x B x T 260 Mm x 360 mm x 280 mMm) R&S®HA-2220 1309.6175.00
TpOYHbIA TPAHCMOPTHbIA KENC R&S®HA-2321 1321.1357.02
Yexon 4ns NepeHoCKy, BKYas rPYAHYI0 06BS3KY U LOXAEBUK R&S®HA-2222 1309.6198.00
MneyeBoli pemeHb AnS Yexna NepeHocku R&S®HA-Z223 1309.6075.00
PekomeHzyemble [LOMONIHEHNS: NpoYee

Kapra namsitn SD, 8 I'6aiir 4 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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3anacHble YacTu

3anacHoit USB-kabenb R&S®HA-2211 1309.6169.00
3anacHoii kabens LAN R&S®HA-2210 1309.6152.00
3anacHoil afantep nepemMeHHoro Toka R&S®HA-Z201 1309.6100.00
3anacHoit komnakT-auck, ¢ M0 R&S®InstrumentView n gokymenTaumein Ha R&S®FSH R&S®FSH-745 1309.6246.00
Kpatkoe pykoBoacTBo no akcnnyaraumu anst R&S®FSH, neyatHas Bepeus, Ha aHrNIACKOM A3bike R&S®FSH-746 1309.6269.12

R&S®FSH-747 1309.6269.11

Kpatkoe pykoBoacTso no akcnnyaraumu ans R&S®FSH, neyatHas Bepcus, Ha HEMELKOM A3blke

" JloctynHo ans aHanu3atopos R&S®FSH ¢ cepuitHbiMu Homepamun He Huxe 105000.

2 Jinq patymkos mowHoct R&SONRP-Zxx, Takxe Tpebyetca USB-apantep R&S®NRP-Z4.

3 Tpebyetcs Ans 3apsna akkymynsaTopHoi 6atapen Hezasucumo ot R&S®FSH.

4 Ananuaatopbl R&S®FSH ¢ cepuitbiMu Homepamu He Boiwe 105000 TpeGyioT Hannyre kapTbl namatn SD ansa 06HosneHns BcTpoeHHoro MO.

FapanTtus
ba3oBblit 610K

3ropa

Bce octanbHble npeameTs! 1ron

Onuum

PaclumpeHme rapaHTUitHOTO CPOKa Ha OfMH rog, R&S®WET1 O6patutech B MECTHbIN 0drC Nposax dupmbl
PaclumpeHue rapaHTUitHOro Cpoka Ha figa roa R&S®WE2 Rohde & Schwarz.

PaclumpeHie rapaHTUitHOrO CpoKa Ha OfWH rof, BKII04Yas eXeroaHyto kanubpoBky R&S®CW1

PaclumpeHue rapaHTUIHOMO Cpoka Ha fiBa rofia, BKIYas eXerofHyto kanubposky R&S®CW2

PaclumpeHie rapaHTUItHOTO CpOKa Ha OfMH rof, BKII0Yas eXErofHyo kanmbposky B akkpe-  R&SCAW1
JMTOBAHHOM METPONOTMYECKOM LIEHTPE
PaclumpeHie rapaHTUItHOTO CpoKa Ha f1Ba roa, BKIIoYast eXErofHylo kannbposky B akkpe-  R&SCAW2
INTOBAHHOM METPONOTMYECKOM LIEHTPE

CnoBecHlit 3Hak 1 norotunel Bluetooth® npuxapnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnanneit Rohde & Schwarz Ha 0cHOBaHWM nLEH3MM.
CDMA2000® aBnsieTcs 3aperncTpupoBaHHbiM TOBApHbIM 3Hakom opraHu3aiim Telecommunications Industry Association (TIA-USA).
«WiMAX Forum» siBnsieTcst 3aperucTpyupoBaHHbiM ToBapHbIM 3Hakom opranudauuu WiMAX Forum. «WiMAX», norotun WiMAX Forum, «WiMAX Forum Certified» u norotun WiMAX Forum Certified

— TOBapHble 3Haku opranuauun WiMAX Forum.
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bonblue yem cepBuc
» 110 BCEMy MUpy

» Ha MecTe 1 INYHO

» VHAVBUAYaNbHO U TMOKO

» ¢ 6ECKOMMPOMUCCHBIM KaYeCTBOM
» Ha [MTENbHYIO NepCneKTusy

Rohde & Schwarz

loynna komnannit Rohde & Schwarz, cneunanuaupytowlascs Ha npo-
3BOACTBE ANEKTPOHHOrO 0O0PYA0BAHMS, NpeaiaraeT MHHOBALMOH-

HbE PELIEeHNs B CREAYIOLWMX 00AaCTAX: KOHTPOAb W N3MEPEHMS, Tene- 1
pafMOBELLaHME, 3aLMLLEHHAS CBA3b, KNOEPOE30MacHOCTb, MOHUTOPUHT 1
TecTupoBaHue ceteit cea3u. OcHoBaHHas 6onee 80 net Hasan, aTa He3a-
BUCMMAs KOMNaHKS, WTab-KBapTMPa KOTOPOI pacnonoxeHa B r. MioHxeHe
(FepmaHms), IMEEeT LUMPOKYI0 TOProBO-CEPBUCHYIO CETb W MPELCTaBIeHa
Gonee vem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperatowme MeToabl NPOEKTMPOBaHUS

> Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTMYECKMiA Cneq

> IHeproapdeKTUBHOCTb 1 HU3KMIA YPOBEHb BHIBPOCOB

» Jlonruii cpok cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHBIE
pacxofpl

Certified Quality Management Certified Environmental Management

1SO 9001 1SO 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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