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[10pTaTUBHbIN
aHanM3aTop crnekTpa
R&S®FSH

KpaTkoe onuncaHue

Anannzatop cnektpa R&S®FSH — 310 ya06HbI7 1
MPOYHbIA NPKUOOP, NPeaHa3HaYeHHbIA A5 PaboThl B
noneBbIx yCnoBuax. HebonbLomn Bec, yaobCcTBO 1 Npo-
CTOTa 3KCnayaraumu, a Takxe 60/bLLIOe KONNYECTBO
N3MEPUTENBHBIX QYHKLWIA AenatoT 3TOT NPubOp He-
3aMeHUMbIM 17151 Tex, KoMy TpelyeTcs 3P PEKTUBHbIN
NHCTPYMEHT [/ HAaPYXHbIX padoT.

R&S®FSH — 310 nopTaTiBHbI aHANM3aTop CMeKTpa, a Takke, B 3aBUCH-
MOCTM OT MOLEN W1 YCTAHOBNEHHBIX ONUMIA, U3MEPUTENb MOLHOCTH, Te-
cTep kabeneii 1 aHTeHH U ABYXNOPTOBbI BEKTOPHBIA aHAN3aTop Lenei.
OH 0becneunBaeT Hanbonee BaxHble dyHkumn BY-aHannsa, kotopble He-
00X0aUMbI CREeLManucTam-paanoTexHukaM uam bpuragam no YCTaHOBKE
TEXHUYECKOMY OBCYXMBAHMIO 1S PELLIEHIS MOBCEAHEBHBIX N3MEPUTENb-
HbIX 3a1a4. Mpubop, HanpuMep, MOXET UCNOb30BATLCS A 0BCAYXIMBA-
HUS UK YCTAHOBKM NEPefatoLMX CUCTEM, MPOBEPKM Kabenei 1 aHTeHH,
OLIEHKM KayecTBa CUrHaNoB B cepe BelaHmus, paanocesaan n 00cnyxmea-
HUS, N3MEPEHIS HAMPSKEHHOCTI ANEKTPUYECKOTO NOAS WK 1S PELLERUS
npocTbix NabopatopHbix 3aaay. AHanusatop R&S®FSH cnocobeH Bbinon-
HUTb NIOBYI0 U3 3TVX 3aaay ObICTPO, HAAEXHO U C BLICOKOHA TOYHOCTHO.

O6napnas Becom Bcero 3 kr, aHanusatop cnektpa R&S®FSH no-Hactos-
Lemy ynobeH B pabote. Bce 4acto Mcnonbayemble GYHKLIAN UMEIOT CBOW
COOCTBEHHbIE PYHKLIMOHANbHBIE KNABULLM U HAX0AATCS B Npeaenax ao-
cAraeMocTy nanblies. BennkonenHbli UBETHON AMCNAEN NETKO YATAETCA
Jaxe npu NA0XMX YCNOBUSIX OCBELLEHMS, OH Takxe NOAAepXnBaeT paboty
B MOHOXPOMHOM PEXIME /1St 3KCTPEMAbHbIX YCAOBHIA.

EmKoCTb akkymynsTopHoit 6atapeun npubopa R&S®FSH obecneunsaeT ero
HenpepbIBHyO paboTy B TeyeHue 4,5 yacos. barapesi 3aMeHseTcs B Teve-
HIE HECKOMbKIX CEKYHA. Bce pasbembl npubopa 3almiieHbl oT Bpbiar.

KnioyeBble dakTbl

1 inanasoH vacror: ot 9 kl'y g0 3,6/8/13,6/20 Iy

1 Buicokast yyBCTBUTENBHOCTE < —141 oBMBT (1 Tw),
¢ npeaycunautenem < -161 gbmBT (1 )

1 Monoca aemopynsiummn 20 My ans aHannsa curdanos LTE

1 Huskas norpewHocTs umepennin (< 1 ab)

1 i3meputenbHble QYHKLUMM A5 BCEX BAXHENLLNX M3MEPUTENbHBIX 3aaay,
CBSI3aHHbIX C 3aMyCKOM W 0BCNYXMBAHMEM NEPEAOLLMX CUCTEM

1 BetpoenHbii cnepswmin reneparop 1 KCBH-MOCT CO BCTPOEHHBIM
VHXEKTOPOM MUTAHMS MOCTOSHHOIO TOKa

1 [IByXnopTOBBIA aHaIM3aTOP LiEnei

1 MpOYHbIN BNAro3alLyLLEHHbIA KOPNYC ANs HanpsXeHHON paboThl B
MOJIEBbIX YCNOBUSX

1 Yno6HbIii B 0OpallieHum 3a c4eT Manoro Beca (3 kr ¢ batapeei) u
NErKOLOCTYMHbIX KNaBuLL BbiIGOPa BYHKLMIA

1 Yno6c¢TBO paboThl ¢ NprbopoM Baaroaaps noNb30BaTeNbCKUM NpeaHa-
CTpOJiKaM (MacTep HaCTPOVKIM M3MEPEHNA)



[10pTaTUBHBIN
aHanM3aTop cnekTpa
R&S®FSH
[lpenmyLlecTsa 1
OCHOBHbIE
XapaKTEPUCTUKN

MoHTax n TexHuyeckoe 06CcnyxmBaHme nepeaaoLLmx CTaHLuii
1 /3mMepeHe MOLWHOCTI UMMYAbCHBIX CUrHAN0B
1 /3mepeHue MOLLHOCTY B KaHane
1 /13MepeHns MOLLHOCTM B COCEHEM KaHane
1 /3mepeHue napasuTHbIX U3Ny4eHnii (CnekTpanbHas Macka uanyyeHns)
1 /3mepeHue cnekTpa MoaynsiuMu UMNYNbCHbIX CUTHANO0B C MOMOLLbHO
CTPOOMPYEMOIi Pa3BepTKM
1 AHann3 nepefaBaemMblx CUrHanoB (C NOAKMOYEHNEM K 6a30BOI CTaHLMN
1 6ecnpoBoAHbIM CNoco6oMm)
= GSM/GPRS/EDGE
- WCDMA/HSDPA/HSPA+
= CDMA2000®
+ 1XEV-DO
- LTE FDD/TDD
= NB-loT
= TD-SCDMA/HSDPA
1 BekTopHbIli aHann3 ueneii
1 OHONOPTOBbIE M3MEPEHMS NOTEPb B kabene
1 /3mepeHne paccTosHMs 40 MeCTa NOBPEXAEHMS
1 BeKTOpHbI BONLTMETP
1 Onpepnenexne MeCTONONOXEHMS U NOBbILIEHHAS TOYHOCTb M3MEPEHNS C
ncnonb3oBannem GPS-npnemnnka
1 BbICOKOTOUHbIE M3MEPEHMS MOLLHOCTY Ha YacTotax 40 110 My ¢
11CNONb30BaHIEM JaT4MKOB NOrOLLAEMON MOLLHOCTM
1 HanpasneHHble 3MepeHns MOLWHOCTI B Ananas3oHe 4o 4 Ty
1 /3mepuTens MOWHOCTY kaHana
1 AHanM3 MMNynbCOB C MOMOLLBIO LIMPOKOMOOCHBIX AAT4NKOB MOLLHOCTH
1 /3mMepeHne OnTMYeCcKoi MOLHOCTW C MOMOLLbKO OMTUYECKOrO AATYMKa
MOLLHOCTH
> page 4

AHanu3 nomex, reonpues3Ka U BHyTPEHHee

KapTorpaduposaHue

1 V13mMepeHme cnekTporpamm ¢ nomoLbto onuuit R&S®FSH-K14 1
R&S®FSH-K15

1 AHanu3 nomex ¢ noMoLbto onumn R&S®FSH-K15 u HanpaBneHHbIx
aHTEHH

1 FeonpuBs3ka

1 BHyTpeHHee kapTorpadpuposaHmne

> page 15

N3mepeHns aneKTpoMarHuTHbIX nonei

1 l/I3MepeHV|e HanpsaXeHHOCTN NoJig C NOMOLLBIO HanpaBNeHHbIX aHTEHH

1 I/I3MepeHV|e HanpPsXeHHOCTU nons ¢ NOMOLLbI0 BCEeHaNPaB/IEHHbIX
AHTEHH

1 Mpunoxenue ans nameperus IMM (onums R&S®FSH-K105)

> page 18

JuarHoctuka B yCNoBuSX n1abopaTtopuu Unm B Xoae
o0cnyXxuBaHus

1 MpenaputenbHble uamepenns Ha IMC n ckaHMpOBaHWe kaHanoBs
1 N3mepenue koapduumerta AM-moaynsumm

1 3MepeHrue CKaxeHuin curHana, Bbl3BaHHbIX rapMOHMKaMu

1 Jlokanusaumsa UCTOYHNKOB NOMEX

> page 20

[loKyMeHTUpOBaHMe U AUCTAHLMOHHOE ynpaBfieHne

1 10 R&S®InstrumentView s [OKYMEHTUPOBAHNS PE3yNbTATOB
N3MepeHus

1 [IncTaHuUMoHHOE ynpaBneHne Yepes uHtepdeitc USB mam LAN

> page 22

Yno06cTBO 3kcnyaTauuu

1 BbICTPbIN BEIGOP DYHKLMIA C MOMOLLBIO KNaBMATYPbl M MOBOPOTHON PYYKU

1 OnTMManbHOE CYUTHIBAHIME PE3YNbTATOB N3MEPEHNIA B OO0 CuTyauum

1 ®opMMpOBaHIe NPOTOKONA UCTbITAHWIA BCEMO 3@ HECKOMBKO LLAroB ¢
nomoLypto Mactepa R&S®FSH

1 HacTpolika 4acToThbl ¢ NOMOLLbIO TaBANL, KaHANO0B

1 PaboTa Ha pa3Hbix A3bIkax

1 JIerkofoCTynHble, XOPOLUO 3aLUULLEHHbIE Pa3beMbl

> page 24

KoHdurypauus cuctemsl
> page 28
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MoHTaxX u
TEXHUYECKOE
00CNYXMBAHNE
nepeaaroLLyXx
CTaHUMW

Anannsarop R&S®FSH, ncnonbayemblii Ha atane MoHTaxa i 06CyxuBaHNS

nepefatoLLnx CTaHLmi

Anannaatop cnektpa R&S®FSH npepnHasHayeH ans npoBefeHUs MOHTaxXa

1 06Cnyx1BaHUsS Nepeaatolmx cuctem. OH o6ecneymnBaeT cneayiolme

N3MePUTENbHbIE DYHKUMK:

1 [poBepka kayecTsa curHana B CnekTpaibHOM U BDEMEHHOI 06n1acTy
C 1CNONMb30BAHNEM U3MEPEHMI MOLLHOCTY KaHana 1 M3MepeHnin
napameTpOB NMMYAbCHbIX CUTHANO0B

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

1 Bce 13MepeHnst Ha nepefiaBaeMblx CUrHanax MoryT ObiTb BbINOAHEHbI
Kak C MOAKMOYEHMEM Kk 6a30BOV CTaHLMK, Tak W N0 pagnonHtepdericy
(OTA)

1 CnexTporpamMMHbIil aHanu3 NpepbIBUCTbIX CO0EB

1 V13mepeHue pacCTosiHMS 0 MOBPEXAEHNS 1 OBHONOPTOBbIE M3MEPEHMS
noTepb B kabensx

1 M3mepeHue kayecTBa COrNacoBaHNs aHTEHH 1 TECTUPOBAHWE YCunuTe-
el MOLLHOCTM C UCMONb30BaHNEM BEKTOPHOTO aHannsa Lenei

1 OnpegeneHne MOLWHOCTM Nepesayn C MOMOLLBIO AaTYMKOB MOLLHOCT




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

» Detect: Sample
Burst Length: 470 ps

TDMA Power
Ref: -20.0 dBm
Att: 0dB

GSM EDGE
RBW: 300 kHz
«VBW: 1 MHz

SWT: 1ms
Trig: Video

Burst Lenght:
Span: Zero Span
“"Manual” urst
SWP Time Length

Center: 835.2 MHz
———
Standard

Measure Adjust

09/06/08 14:25 -

sSWT: 5s Trace: Clear/Write
Trig: Free Run # Detect: RMS

Channel BW: 3.84 MHz

3GPP WCDMA
*RBW: 30 kHz
VBW: 300 kHz

Channel Power
Ref. -13.0 dBm
Att: 10 dB

3.84 MHz

Span: 4608 MHz

rLEvel™™ [ Channel ™ Power™™
Adjust BW Unit

Center: 2.1326 GHz

Measure Standard

Display

14/10/09 16:17
*RBW: 30 kHz «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
Ad) -579 Alt1 -58.1 -58.2 dB

Ref. -18.1 dBm

Center: 2.1 GHz

T
Standard

Mode Adjust Settings

MN3amepeHne MOLLHOCTM UMMYJIbCHBIX CUTHANIOB

[ 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.

MN3amepeHne MOLLHOCTM B KaHane

[ing onpenenenns MOLWHOCTV ONpeaenseMoro kaHana nepeaayn B aHa-
nn3atope R&S®FSH ncnonbayetcs GyHKUNS U3MEPEHNS MOLHOCT B
kaHane. /3meperre MOWHOCTY B kaHae Ans UMdPOBbIX CTaHAAPTOB MO-
OunbHoi cesan LTE, WCDMA, GSM, TD-SCDMA, cdmaOne, CDMA2000°®
1 1XEVDO BbINONHATCA OAHUM HaXaTUEM KHOMKM.

N3mepeHns MOLLHOCTN B COCEAHEM 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®, 1xEVDO, TD-
SCDMA n LTE, Ho napameTpbl Takxe MOryT ObiTb ONpeaeneHbl Nofib3o-
BatenieM. Hanpumep, nonb3oBateny MOryT BBOAUTb Pa3NiYHbIE LIMPUHI
KaHanoB W WHTEPBabI MEX/Y HUMI MakcUMym st 12 kaHanos 1 12 co-
CeMIHMX KaHANOB NS N3MEPEHMS CUTHANOB C HECKOMbKUMU HECYLLIMMMU.
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100 ms Trace: Clear/Write
Free Run = Detect: RMS

Ref. -29.8 dBm
Att: 0dB
Tx Power -26.3dBm
Range [Hz]
-17.500 M -15.500 M
-15.050 M -10.050 M
-10.050 M -5.050 M
5.050 M 10.050 M

* SWT:
Trig:

300 kHz

Tx Bw
REW [Hz]
1M
100 k
100 k
100 k

Freq [Hz]
2.0939444 G

20981111 G
2.1048889 G
2.1150556 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: 0 Ctr: 211 GHz

Standard

Mode Settings

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

Ref: -20.0 dBm
Att: 0dB

RBW:
VBW:

100 kHz
100 kHz

SWT: 20ms
Trig: Ext. Rise

T A \ll il

ol Il
WMWWM

[N L A I N AR
Center:2.4 GHz Span:5 MHz

SWP Time Trigger

12/10/12

® 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 % _:|

Modulation Accuracy
GMSK 8-PSK

Slot Analyzed: 0 Slot Analyzed: 4
Phase Error: 224 ° Slot EVM: 359 %
Mag Error: 432 %

Trigger

M3mepeHne napas3uTHbIX N3y4eHuin (cnekTpasbHas Macka
n3nyvyeHuns)

Anannsarop R&S®FSH n3mepsieT napasuTHble u3nyyeHns 6a3oBoii CTak-
LMK C NOMOLLBIO CNEKTPaNbHONA Mackn n3nyderus (SEM). MapasutHble
N3Ny4eHN MOTYT BANATb HA COCEAHNE NEPELaBAEMbIE CUTHANbI, YTO
MPUBOAWT K CHIKEHMIO KAYECTBA CUTHANA U CHUXEHMIO CKOPOCTY Nepe-
Aauu aaHHblx. C nomolwbio GyHkumn SEM aHannsatop cnektpa R&S®FSH
MPOBEPSIET, HAXOAMTCS N CUTHAN B NPEAeNnax, 3afiaHHblx CTaHAAPTOM
BecnposoaHoi cBs3u. B aHannaatope R&S®FSH copepxuTcs Wwinpo-

Kuii anana3oH npesonpeaeneHHblx Macok, B 4aCTHOCTU 1S CTaHAAPTOB
3GPP WCDMA, CDMA2000®, WiMAX™, LTE, TD-SCDMA, WLAN u WiBro.
Co3paHne n ncnonb3oBaHUe HOBbIX MACOK C NONb30BATENLCKMMM Ha-
CTPOViKam BbICTPO 1 NETKO OCYLLECTBASETCS C MOMOLLI MPOrPAMMHOI0
obecneyeHns R&S®InstrumentView.

U3mepeHue cnektpa MOAYASALUM UMNYAbCHBIX CUrHANOB C No-
MOLLbI0 CTPOOUPYEMOIi pa3BepTKM

®yHkums cTPOOMPOBAHHON Pa3BePTKN UCMIONL3YETCS NS UBMEPEHNS!
napamMeTpoB UMMYAbCHOIO CUrHaNa TONbKO B MHTEPBANE €ro akTMBHOCTY.
3T0T MeTO[, NO3BONSIET, HANPUMEP, 0TOBPaXaTb CNEKTP MOAYASLAN CuUr-
Hana GSM, curiana WLAN unu, kak nokasaHo B JaHHOM npuMepe, uM-
nynbcHoro curHana WiMAX™.,

AHanus nepepaBaembix curdanos GSM/GPRS/EDGE

Onums R&S®FSH-K10 aemoaynupyeT curHanbl 6a3oBbix craHumii GSM,
GPRS v EDGE. BbinonHsieTcst GbICTPbIN 11 TOYHbIA aHaU3 CUrHANO0B,
NO3BONSIOLLMIA NErko NPOBEPSITH M YCTPaHSATL HEMCNPABHOCTI 6A30BbIX
cTaHUMin. PyHkums 0630pa cnekTpa 0TobpaxaeT MOLLHOCTL PafuokaHana
11 3aHMAEMYI0 CUrHANOM MONOCY YacToT. ECan npuHMMaemas MOWHOCTb
HUXE YKa3aHHOro Npefiena, aTo YKasblBAeT Ha HI3KYI0 MPOMYCKHYO Cro-
coBHOCTb kKaHana. CnuiikoM BblCOKast MOLLHOCTb pafuokaHana byaet me-
LaTtb ApyriM 6a30BbIM CTAHLMAM.

B cBOfKe pesynbTatoB 0T06paxaloTcs OCHOBHbIE NapaMeTpbl CUrHana,
TakMe Kak MOLHOCTb pajmokaHana, MOLWHOCTb NaKeTHOro curkana, no-
FPELUHOCTb YaCTOTbl HECYLLEH, MOLyNaumMa 1 naeHTudukarop 6asosoi
ctaHuum (BSIC). Tekylias MHTEHCUBHOCTL Tpaduka ykasblBaeT, MOMyT in
NpobAeMbI C MPONYCKHON CMOCOBHOCTBIO AN HU3KME CKOPOCTY Nepeaaym
JaHHbIX ObITb CBA3aHbI C yBENMYEHMEM Tpaduka cOTbl. M3MepeHns To4Ho-
CTW MOZYASILMM B MOZYAMPOBaHHbIX naketax GMSK 1 8PSK BbinonHstoTcs
B COOTBETCTBUM C TPEOOBAHNEM CTaHAAPTOB. HU3kas TOYHOCTb MOAYAALMN
ykasblBaeT Ha Npobembl B KOMMOHEHTax nepeaatinka 6a3oBoi CTaHLNK.



-40.0 dBm
0dB

RBW: 100 kHz
Preamp: On

® Ref:
» Att:

Center Frequency: 2.1326 GHz
CGode Channel 1

15.0 ksps
-68.9 Lilii

Symbol Rate:
Power:

Start Code: 0

21/04/11 14:39 =
Trace: Clear/Write
Ref Offset: 0.0 dB

Sweep: Cont

Slot 0

RF Channel Power:
Composite EVM:

-65.0 dBm
0.61 %

Stop Code: 511

Result Display ' Level Signal P

BIEEN Settings Adjust

01/06/11 09:14 [

Settings Settings

® Center:  891.6 MHz Reflevel: -10.0 dBm Sweep: Cont
Channel: 4458 Ref Offset: 0.0 dB Antenna Div: None
Band: WCDMA(850) Att: ® 10.0 dB P-CPICH Slot: 0
Transd:  --- Preamp: off Ch Search: On
Scr Code: Auto
GPS: Lat. 48° 7' 38.736"N Long. 11° 36'43.380"E Alt. 577.0m
Global Results for Frame 0
RF Channel Power: -24.96 dBm Active Channels: 68
Carrier Freq Error: 18.4 Hz Scr Code Found: 0/0
1-Q Offset: 012 % Peak CDE (15 ksps): -37.73 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: 146 dB Ec/lo: 1.47 dB
Symbol EVM rms: 048 % Symbol EVM rms: 0.54 %
P-SCH Power (Abs): -37.94 dBm 5-SCH Power (Abs):

-37.40 dBm

Result Display ' Level Signal

Display

Settings Adjust

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
CeTV TOYHO HaCTpaumBaTh NapameTPbl MOLWHOCTY 11 4aCTOThl 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.

AHanus nepepasaembix curianos WCDMA/HSDPA/HSPA+

Mpw BBOAE B AKCNNyaTaLMIo 1 06CNYXMBAHUM BA30BbIX CTAHLMA NOMb-
30BaTensaM Heobxoaum ObICTPbIA 0630p xapakTeEPUCTIK MOAYASLWK,
MOLLHOCTM KOLLOBbIX KaHanoB 1 kayecTa curdana. Onums R&S®FSH-K44
JemMofynupyeT curdanbl 6a3osbix cTaHumit SGPP WCDMA n BbinonHseT
VX AETANbHBIA aHanu3. MoMUMO CyMMapHOW MOLLHOCTY OHa U3MEpsieT
MOLLHOCTb Hanbonee BaXHbIX KOLOBbIX KaHaN0B, Takux kak 06LLMA NUAOT-
Hblit kaHan (CPICH), nepBuyHbIii 06Wmit Gr3n4ECKnii kKaHan ynpasneHus
(P-CCPCH) v nepBu4HbIiA 1 BTOPUYHbI KaHanbl CUHXpOHKU3aumm (P-SCH un
S-SCH). Ona Takxe 0T06paxaeT CMELLEHNE YacTOTbl HECYLLEN U MOAYb
BekTopa owmbok (EVM), koTopble He0OX0AUMbI ANst TOFO, Y4TOOLI CAeNaTh
BbIBOJ, O KayecTBe curHana. OTHOLLEHME SHeprimn Yuna (E,) K nnotHoCTY
MOLLHOCTY CUrHasa nomexy (1) NpeaocTasaset uHhopmaLmio 06 oTHoLe-
HuM curHan/nomexa. Kog ckpembampoBaHus MOXHO OMPeennTs OAHAM
HaxaTnem KHOMKM 1 aBTOMaTUYeCcKn NCMob30BaTh 191 1eKOANPOBaHMS
KO[I0BbIX KaHanoB. [lng ObICTPOro 0630pa coceaHux 6a30BbIX CTAHLMIA
aHanuaatop R&S®FSH o6ecneunBaeT 10 BOCbMU KOLIOB CKpEMBAMPO-
BaHWsl ¢ COOTBETCTBYtOLLEI MOLWHOCTBIO CPICH. Onums R&S®FSH-K44,
OCHalLieHHast BCEHanpaBneHHbIMU aHTEHHAMMW N3MEPUTESbHORA CUCTEMBI
R&S®TS-EMF, Takxe MOXET M3MEPSTb HANPSXXEHHOCTb ANEKTPUYECKOTO
nons curiana WCDMA.

Onuus R&S®FSH-K44 poctatoyHo npocTa B ucnonb3osaHuu. [ns otobpa-
XEHWS! pPe3ynbTaToB N3MepeHuit TpebyeTcs BbIMOMHUTL BCEro TPY Luara:

1 BbiBpartb dyHkumio 3GPP WCDMA

1 YCTaHOBWTb LIEHTPAIbHYIO YaCTOTy

1 3anycTuTb NOUCK KoAa CKPeMBAMPOBaHMS

Onups R&S®FSH-K44E 06ecnednBaeT U3mMepeHns MOLLHOCTI B KOAO0BOM
obnacTv ans yrnybnexHoro aHannsa curHanos WCDMA/HSDPA/HSPA+.
OHa no3sonseT rpaduyeckin 0To6paxarb MOLLHOCTb B 3aHAATHIX 11 HE3aHs-
ThiX KOJOBbIX kKaHanax. B nToroBoii cBofike NpuBOANTCS 0630P OCHOBHbIX
napameTpoB CUrHana, Takux kak MOLIHOCTb B paauokaHane, MOLWHOCTb B
KOJ0BOM kaHane v cBoAHbIA Moaynb EVM. Tabnuua kaHanos kogoBoi 06-
NacTh COAEPXMT AONONHUTENbHYIO MHDOPMALMIO, TaKyl0 Kak CUMBOJbHAS!
CKOPOCTb, HOMEp KaHana ¢ COOTBETCTBYHOLLMM KOSPOULUMNEHTOM pacLuin-
PeHus N aBTOMATNYeCckuM 0BHapYXeHEM 1 0TOBPaXEHNEM TUNa KaHana.
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18/01/11 11:27

@ Center: | 1.93 GHz Reflevel: -20.0 dBm Sweep: Cont
Channel: 0 Ref Ofiset: 0.0 dB Trigger: Free Run
Band: cdma2k(1900) Att: 0.0 dB Base SF: 128
Preamp: oft
PN Offset: Auto

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

Global Results

RF Channel Power: -25.49 dBm Peak to Average: 6.64 dB
Rho: .897 PN Found: N/A
Composite EVM: 581 % Tau: 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): -32.52 dBm -7.03 dB 0.00 dB
Sync (Code 32): -38.41 dBm -12.92 dB -5.89 dB

Result Display CHanmer Signal
Display Settings 5

Select

® Ref: -25.0 dBm Bit Reverse  Sweep: Cont Base SF: 128
= Att: 5 dB Preamp: On  Trig: Free Run PN Offset: Auto
GPS: Lat. 48° 7' 38.760"N Long. 11° 36" 43.338"E Alt. 5759 m
Center Frequency. 869.9875 MHz RF Channel Power (RFCP):
Channel Number: 799 Sync Power Rel to RFCP:
Channel Band: cdma2k(JTACS) CO (0.64) Rel to RFCP:
Carrier Freq Error:
Composite EVM:
PN Found:

-25.5dBm

-12.97 dB
-7.02dB
11.2Hz

Pilot Pwr: @7 XD dBm

-5.0-

-10.0-
-15.0 -
-20.0 -
-25.0 -
-30.0.
-35.0.
-40.0

0 i T

Start Code: 0 Stop Code: 127
Result Display Level Signal P
Display Settings Adjust 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:
EVM Pilot:

886
6.14 %

Result Display

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

Signal

IEEN

Settings

Settings

Ananus nepepnaBaembix curianos 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.

Ananun3 nepegasaemoro curdana 1xeV-DO

Onupst R&S®FSH-K47 ocHaluaet aHanu3atop R&S®FSH BO3MOXHOCTbIO
M3MEPEHUs NapamMeTpoB nepeaaTinkos 6a3oBbix cTaHumii 1XEV-DO. AHa-
NM3aTOp N3MEPSET BCE KIIOYEBbIE NapamMeTpbl, 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 1415 -

® Center: 2.4 GHz Ref Level: 5.0 dBm Sweep: Cont
Channel: | --- Ref Offset: 0.0 dB Cell [Grp/ID] Auto
Band: --- Att: ® 150dB Cyclic Prefix: Auto
Ch BW: | 10 MHz (50 RB) Preamp: off Antenna: 8180 / 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: Normal
Sync Signal Power: -42.82 dBm Traffic Activity: 78.81 % [ |
1Q Offset: -58.09 dB
Power: EVIM: Power: EVM:
Ref Signal: -38.15 dBm 055 % PSYNC: -42.82 dBm 0.94 %
QPSK: -42.89 dBm 121% SSYNC: -42.82 dBm 128 %
16 QAM: --- dBm - % PBCH: -42.83 dBm 118 %
64 QAM: -35.25 dBm 1.03 % PCFICH: -38.16 dBm 0.89 %

Uisplay V

Settings Adjust

1gna 3
Settings Settings

Settings

Result
Display

Constellation Diagram LTE-FDD BTS 02/01/18 14:26 [l
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 curHanos 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
OnuyK NOAAEPXKMBAIOT BCE BaXHemiume namepeHns LTE — ot pexwuma ne-
peaayun ¢ OHUM BXOZIOM 1 OFHIUM BbIx0A40M (SISO) 10 MHOTOKaHaNbHOMO
pexuma 4x4 (MIMO). MomrMo cymmapHOi MOLLHOCTH, onumst R&S®FSH-
K50/-K51 onpenensieT MOLLHOCTb ONOPHOMO CUrHaNa, MOLWHOCTb Guanye-
cKoro kaHana nepenaqn dopmara (PCFICH), duanyeckoro kanana Belua-
Hus (PBCH) 1 aByx kaHanos cuHxpoHndaumm PSYNC n SSYNC.

OHa TaKxe n3MepsieT 1 0TobpaxaeT CMELLEHINE YaCTOTbl HECYLLEH U
3HayeHne EVM onopHOro curiana u nofesHblx AaHHbIX. Teneps nosb3o-
BaTeNM CMOryT 06HAPYXNTb Takue HapyLieHus B paboTe nepearynka,
KaK OrpaHuyeHne nnm MHTEPMOAYAsLMS, KOTOPbIE TPYAHO pacno3Hath B
CnekTpe.

Anannaatop cnektpa R&S®FSH Takxe noaaepXmBaeT arperaumio HecyLImx
cTaHgapta LTE-Advanced. OLHOBPEMEHHO 0TOOPAXAOTCS PesynbTarhl
n3Mepermi Makcumym 3 Hecywmx LTE-curHana. Mpoctas nHankaums
HOPMbI/HapyLLeHs NOMOraeT 00HAPYXMBaTb OLWMOKM, LOMYLIEHHbIE NPK
MOHTaXe aHTeHHbI 1 kabens. C NoOMOLLbIO BCEHANPABAEHHbIX aHTEHH 13-
meputenbHoii cuctembl R&S®TS-EMF onuns R&S®FSH-K50/-K51 Taicke
CnocobHa N3MepsTb HaNPSXEHHOCTb ANEKTPUYecKoro nons curdana LTE.
[insg yrnybnenHoro aHanuaa LTE-curHanos goctynHel onuyn R&S®FSH-
K50E/-K51E. Momumo oTobpaxeHis 3HayeHust EVM naHHas onups o6e-
CMeyMBaET NOCTPOEHME AMarpaMMbl CUTHAIBHOTO CO3BE3AMS, KOTOPas B
rpaduyeckom Buae otobpaxaet kayecTso curHana LTE. PasnunyHble Tunbl
MOZYNSALMM 1 KOMNOHEHTbI curHana LTE moryT 0To6paxartbest no 0TAeNb-
HoCTU. [Ins n3Meperuii no paanounTepdeicy uMeetcs ckaHep 6a3oBbix
cTaHuni LTE. [laHHbIN CkaHep nokasbiBaeT MOLLHOCTb A0 BOCbMI CaMbIX
CunbHbIX curHanos LTE u o6ecneynsaet GbICTpbI 0630p BCeX 6a30BbIX
cTaHuuii LTE B OKPECTHOCTM N3MEpeHus.

" [octynHo ans npu6opos R&S®FSH ¢ cepuitHbiMin Homepamu He Huxe 105000.
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LTE-FDD NB-loT 02/01/18 14:19 [\

Result Summary

® 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 l1oT 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
0STP: -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 154 %
QPSK: -61.46 dBm 221 % NSSS: -58.45 dBm 164 %
NPBCH: -58.44 dBm 1.66 %

Display Settings Adjust Settings Settings Settings

25/09/12 16:39 -
® Center:  2.015 GHz Ref Level:* 10.2 dBm Sweep: Cont
Channel: | --- Ref Offset:  40.2 dB Sw Pat: 6
Band: --- Att: * 400 dB Slot Number: 0
Transd: --- Preamp: On Max Users: 16

Scr Code: 0

Glohal Slot Results
RF Channel Power:
Carrier Freq Error:

10.58 dBm
-18.75 Hz

P-CCPCH Symhol EVM: 1.05 % rms (Slot 0)

Slot Power Results

Ahsolute Power: Rel to RF Chan Pwr:

Data Power: 10.58 dBm 0.00 dB
Data 1 Power: 10.58 dBm -0.00 dB
Data 2 Power: 10.59 dBm 0.01 dB

Midamhle Power: 10.56 dBm
Center CF

-0.02 dB

Freq Stepsize

; 14:40 “B—
Sweep: Single
Trace: Clear/Write
Power C/1 Comp.EVM
(dBm) (dB) (%)
-26.95 147.39 0.68
-2996 146.23 0.68
-23.19 153.64 0.85
-29.96 0.67

i
Ref: -10.0 dBm RBW: 30 kHz
Ref Off: 0.0 dB Preamp: Off
Slot Power C/1 Comp.EVM | Slot
(dBm) (dB) (%)
0 -20.44 15044 0.66
DwPTS -25.03 402 24.89
-89.44 N/A N/A
-89.67
-26.96

*Att: 0dB

Time:5.42 ms
Save
10 Data

10

Ananu3s nepepasaembix curHanos NB-loT

Onupst R&S®FSH-K56 nossonset aHannaatopy R&S®FSH namepsts ne-
penasaemble curdansl NB-loT. Curdan NB-loT 3aHumaeT nonocy 4actot
180 kI, 4TO COOTBETCTBYET OHOMY pecypcHomy 6noky npu LTE-nepe-
naye. Moaynb BekTopa owwnbok (EVM) 1 olimbka 4acToThl, NokasaHHble
Ha CTpaHuLie CBOAKM Pe3ynbTaToB, IBNSIOTCS BaXHbIMU NapaMeTpamu ans
OnpedeneHs kayecTea NepeaaBaeMoro CurHana. Takxe U3MepsioTes n
oTo6paxatoTcs Apyrue napameTpbl GU3MYECKOT0 CUrHana HUCXOASLLEro
kaHana NB-loT (NPSS, NSSS n NPBCH). [lnarpamma CurHanbHoro co-
3Be34Ms rpaduyeckn nokasbiBaeT kayecTo curHanos NB-IoT.

Onuus R&S®FSH-K56 noppepxmBaeT aHann3 CUrHaN0B HUCXOASILLEro
kaxana NB-10T B Tpex pexumax pa3sepTbiBaHus — B N0NOCE, B 3aLUNTHON
MONOCE M B aBTOHOMHOM PEXIME.

Pexumbl passeprbiBanus ans NB-loT

BHyTpu nonocel B 3awutHol nonoce

Hecywas LTE-curhana

B aBTOHOMHOM pexume

Hecywas LTE-curHana Hecywwe GSM-curHanos

AHanu3 nepepaBaembix curdanos TD-SCDMA/HSDPA
Anannsatop R&S®FSH, ocHalLleHHbI N3MePUTEbHBIMI MPUNOKEHUIMM
R&S®FSH-K48/-K48E, o6ecneunsaet BbICTPbI 0630p OCHOBHbIX Napa-
METPOB, HEOBXOAMMbIX 1151 BBOAA B aKCnyaTaLmio 1 06cnyXuBaHus Oa-
30BblIx cTaHumii TD-SCDMA/HSDPA. OTobpaxeHne CBOAHbIX pPe3ynbTaTos
JIOCTYMHO C onLuyei nameputenbHoro npunoxerus R&S®FSH-K48. Onuus
nokasblBaeT NOrpeLlHoCTb YacToThl Hecylweit (CFE) 1 mopynb BekTopa
CUMBONbHBIX OLMBOK (EVM) B kaHane PCCPCH, koTopble ciyxat nHanka-
TOpamu KayecTBa curHana. Mamepsiorcs abCconioTHOE 3HaYEHUe MOLLHO-
CTI B KaHane 1 OTHOLLIEHWNE MOLLHOCTM B KaHane K CyMMapHON MOLLHOCTM
CUrHana yacTeit laHHbIX 1 NPOMEXYTOYHbIX YaCTel BbIOPAHHOrO BPEMEH-
HOrO CoTa. ITN M3MEPEHNS NPEAOCTABASIOT MHGOPMALMO 00 OTHOLWE-
HWW curHan/nomexa.

M3meputensHoe npunoxetue R&S®FSH-K48E obecneynsaet ObiCTpbIil 1
HaAEXHbIA yraybneHHblit ananna curHanos TD-SCDMA/HSDPA. ®yHkuus
WHAMKALAW MOLLHOCTM BO BPEMEHHOW 06nacTh NokasbiBaeT NpuHUMaemMas
MOLLHOCTb, 0THOLWeHe C/I n cBoAHbIA Moaynb EVM kaxaoro akTueBHOMO
cnota B nogkaape TD-SCDMA. PesynbTatbl M3MepeHnini 0AHOBPEMEHHO
otobpaxatotcs B Tabnuue 1 Ha anarpaMme. JIMHN MHAMKALMN 1 HyMepa-
LS 0BecneynBaloT NPOCTOTY NPOBEPKM COOTBETCTBUS creumdukaLmam
MOLLHOCTU 1 BPEMEHN KaXA0ro noaxkazpa.

®YHKUMS MHANMKALW MOLLHOCTW B KOAOBOI 06NacTV NOKa3biBaeT akTuB-
Hble 11 HeakTVBHbIE Kofbl TD-SCDMA B BbIGpaHHOM 4YaCTOTHOM KaHane.

B Tabnuue kaHanoB 0To6paxatoTcs OCHOBHbIE NapameTpbl kaHanos TD-
SCDMA 1 HSDPA. B okHe Sync ID otoBpaxartotcst CurHanbl, nocTynato-
LiMe C pasHblx Ha30BbIX CTAHLIAIA.



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

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

-1.00 dB
-25.00 dB

Upper Lim
Lower Limit:
Upper Limit:

Trace: Clear/Write

® Ref: 0.0 dB
= Att: 20 dB Trig: Free Run Detect. Sample

Center: 2.06 GHz
Calibrate

Span: 20 MHz

Format

Mode/Port e

6/09 11:46
Trace: Clear/Write
Detect: Sample

@ RBW: 10kHz SWT: 1s
«Att: 0dB Trig: Free Run

Phase
| -84.1%

(Ref: -115.0 )

Magnitude

_1.00LL:

(Ref: -11.77 dB)

Center: 800 MHz
Calibrate

Span:  Zero Span

Format Option

Mode Display

BekTopHbIvi aHanus uenein

Onuws BEKTOPHbIX M3MePEHNI 06aBNAET BCTPOEHHbIA CReasLumii reHepa-

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

TOBbII BEKTOPHbIA aHaNN3aTop aNekTpuyeckmx Leneii. C noMoLLbio BCErO

O[IHOIA CXEMbI U3MEPEHNS ObICTPO U C BbICOKOIN TOYHOCTbIO MOTYT OMpefe-

NSTbCS XapakTepUCTUKI COrnacoBanus v nepeaaydn GUALTPOB, yeUaUTeneil

U T. N. KaK B NPSIMOM, Tak 1 B 06paTHOM HanpasneHnn. BCTPOEHHBIN WH-

XEKTOP NIUTaHUS NOAET NOCTOSIHHOE CMeLLeHNe Ha akTuBHble 1Y, Hanpu-

Mep, yewnutenn, yepe3 BY-kabenb. 91a GyHKLMS 0CODEHHO nonesHa ans

MOHTUPYEMBIX HA MayTe ycuinTenein B 6a30BOM CTaHUMN.

1 bonee BbICOKast TOYHOCTb M3MEPEHNS 3a CHET KOPPEKLMM OLIMBOK
BEKTOPHOI CUCTEMI

1 ViamepeHue moayns v dpasel S-napametpos S, 5,2, S, 1S,

1 OHOBPEMEHHOE 0TOBPaxXeHMe MOAYNS 1 Gasbl B PEXMME pasaeneH-
HOrO 9KpaHa

1 OaHOBPEMEHHOE 0TOOPAXEHNE YeTbIPEX PasnYHbIX S-napamMeTpoB

1 lnarpamma Bonbnepta-CmunTa ¢ GyHKumeit Maclutabuposanms

1 [oanepxka Bcex CTaHnapTHbIX GOPMATOB MapkepoB

1 Bxop, onopHoro umneaatca ana UY ¢ umnegaHcom, otanyHbiM o1 50 Om

1 I3mepeHme anekTpruyeckoi annHbl

1 Onpenenexne rpynnoBoro BpeMeHN 3aaepxku

1 V13mepeHne napameTpoB COMACOBaHNS aHTEHHbI (MOTEPW HA OTpaxe-
Hue, KoadduumeHT otpaxenus nin KCBH)?

2 He npumerumo k mosensm R&S®FSH13 n R&S®FSH20.
9 MpuMeHMO ToAbKO k Moaensam R&S®FSH co BcTpoeHHbiM KCBH-mMocToM
(Mopenn .23/.24/.28/.30).

BekTopHbIi BOALTMETD

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 1Y COXpaHSoTCs OAHUM Haxatuem KHomku. Mox-

HO ObICTPO W NETKO BbINOMHAT CPABHUTENbHBIE UBMEPEHNS, HANPUMED.

Mexay pasnnyHbiMu BY-kabensmn 1 06pasLoBbiM kabenem (3TanoHHbIM

YCTPOICTBOM).

TuNOBbIE BapuaHTbl MPUMEHEHUS:

1 Peryn1poBka anekTpuieckoit AnHbI kabeneit

1 [TpoBepka aHTeHH ¢ Ha30BbIM YNPaBAEHNEM, UCNONB3YEMBIX B CUCTEME
WHCTPYMeHTanbHoi nocaaku (ILS) npu ynpaBnerun BO3ayLHbIM
ABUXEHNEM
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25/08/08 17:04 NI
Trace: Clear/Write
Detect: Sample

or (Cal) Cable Loss
Ref: 0.0 dB RBW: 1 kHz

Art: 20 dB VBW: 1 kHz Frea Run

Span: 300 MHz

_

Center: 2.15 GHz

Save Recall

DTF (Cal) Cable: Cable.chimod
® Ref: -50.0 dB «RBW: 100 kHz
s Att: 20 dB

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

SWT: 40 ms

VBW: 3MHz  Trig: Free Run

Center: 4.005 GHz
P ——
Calibrate

Cable Length: 40m

Format

Mode Model Length DTF List

Spectrum GPS

13/02/19 09:47
SWT: 267 ms Trace: Clear/Write
Trig: Free Run Detect: Auto Peak

Ref. -20.0 dBm
Att: 0dB

RBW: 1MHz
VBW: 1 MHz

Position: Latitude 48° 07" 40" N Longitude 11° 36" 46" E

12

OpHonopToBbIE U3MEPEHUs NOTepb B kabene
C nomolublo aHanu3atopa crnektpa R&S®FSH MoxHO 6e3 0co0bix yeunuii
OnpeaenuTb NOTEPY B NMPONOXEHHbIX kabensx. MpocTo noaknoYNTe 0aUH
KoHel, kabens k nameputensHomy nopty R&S®FSH. [pyroii koHew, kabens
Cneayet 3aKOPOTUTb UM OCTABUTb HEHArPYXEHHbIM.

M3mepeHune paccTosiHug A0 MecTa NOBPEXAeHUs

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 MeCTONON0XEHMS U NOBbILLIEHHAS TOYHOCTb
n3mepeHus ¢ ucnonb3osaHuem 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 4ACTOTbI, CUHXPOHU3NPYS BHYTPEHHNIA ONOPHBIIA
reHeparop ¢ OnopHbIM curHanom GPS. Yepes MuHyTy nocne onpenene-
HUS NONOXEHMS TOYHOCTb ONPeAeneHus YacToTel aHannsatopa R&S®FSH
coctaensiet 25 x 10-°. [ina 3akpenneHust GPS-npuemHuka, Hanpumep, Ha
KpbILLE aBTOMOOWAS, OH OCHALLEH MArHUTOM 1 5-METPOBbIM kabenem.



Ananuaatop cnektpa R&S®FSH 1 HanpasnenHbiit gatunk molwHocTn R&S®FSH-244

Jarunkn motwHoct R&S®NRP
" L " !'!

&> rROHDEa&SCHWA

3-Path Diode Pc

R

ROHDE&SCHWARZ

3-Path Diode Power Sensor

HanpaBneHHble U3MepeHnst MOLLHOCTH B fuanasoHe 8o 4 My,
HanpaeneHHble fgatunki mowwHoct R&S®FSH-Z14 n R&S®FSH-Z44 npe-
BpaLlaoT aHann3atop R&S®FSH B NONHOLEHHbIA HaNpaBAeHHbI U3Me-
pUTENb MOLLHOCTI ANS 4aCTOTHBIX Anana3oHoB oT 25 M ao 1 Ty u ot
200 MI'y oo 4 ITu. C ux nomousto aHanuaatop R&S®FSH moxeT ofHo-
BPEMEHHO 13MepsITb BbIXOAHYIO MOLIHOCTb W COTNacoBaH1e aHTeHH ne-
pefatoLLei cucTeMbl B pabounx yenoBusix. Jlatimki MOLHOCTY U3MepSItOT
CPEMIHION MOLLHOCTb BennuuHol A0 120 BT 1 0BbIYHO YCTPaAHSIIOT HEOOXO-
LMMOCTb B KakuX-11M60 AOMONHNTENbHBIX aTTeHIoaTopax. OHW COBMECTUMbI
€0 BCemu 06LenpuHaTbIMI cTaHgapTamn GSM/EDGE, 3GPP WCDMA,
cdmaOne, CDMA2000® 1x, DVB-T 1 DAB. Kpome Toro, ¢ ux noMoLLbto
MOXHO OMPELENsTb MMKOBYIO MOLLHOCTL orubaioweit (PEP) BennunHoi go
300 Br.

BbICOKOTOYHbIE M3MEPEHUS MOLHOCTM Ha yacToTtax go 110 My,
C UCMONb30BAHMEM JATYUKOB MOTrAOLLAEMON MOLLHOCTU
Ananuzarop cnekrpa R&S®FSH, ocHateHHbIin USB gatunkamm MoLHo-
¢t R&S®NRP npeBpalLaeTcs B BbICOKOTOYHbIA M3MEPUTENL MOLIHOCTH
BY-curnanos B ananadore fo 110 ITu ¢ auHammnyecknm ananasoHom ot
-70 nbmBT 0 +45 pbMmBT.
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11/04/19 14:26 -
Channel BW: 20.00 MHz

Channel Power Meter

Offset 0.0 dB

Power:

'IHIIIIHIIIIIHIP

1 1
<70 -60 -50
dBm

Freq: 808 MHz

Freq Zero

Power Sensor NRP-Z81 Histogram

Ref: 30.0 dBm VBW: Full

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
Pulse Sep  461.387 Stop Time 372.343
Rise Time  845.510 Pulse Top 0.1
Fall Time 821.106 Pulse Base -35.6

Detect: Average

463.5 ps  -40.0 dB
Trc Avg -3.4 dBm
Tre Peak 0.2 dBm
Tre Min -32.8 dBm
Pos Ovsht  0.04 dB
Neg Ovsht  0.00 dB

Power Sensor 0DM UPM 100 22/08/717 20:04 N

Offset: 0.0 dB

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

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

\Wavelength: 1490 nm

Wavelength Unit
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N3meputenb MOLLHOCTU KaHana

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.

AHann3 nMnynbCoOB C MOMOLLbIO LLIMPOKONONOCHBIX AATYNKOB
MOLLHOCTH

OcHalgHHbIl onumeit R&S®FSH-K29 1 1mpokononocHsIM AaT4nKoM
MotHocTn R&S®NRP-281/-285/-286 ananuaatop cnektpa R&S®FSH cno-
C00EH 13MepsTb MUKOBYIO MOLLHOCTb M OCHOBHbIE MapaMeTPbl UMMY/bCa B
avanasoue ao 44 M,

N3mepeHne onTUYeCKOi MOLLHOCTM C MOMOLLbIO ONTUYECKOr0
JaT4ynKa MOLLHOCTH

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 .



AHaNN3 NoMex,
reonpuBsaska

N BHYTPEHHEe
KapTorpapupoBaHue

OnHoBpemeHHoe 0ToGpaxeHne CNekTpa u CnekTPOrpaMMbl

06/07/10 2
Trace: Clear/Write
Detect: Max Peak

Ref. -30.0 dBm *RBW: 100 kHz SWT:. 23 ms

Free Run

VBW: 100 kHz Trig:

i
Center:940 MHz

Meas Spectrogram
Mode Settings

Span:45 MHz
Save
Clear

Playback Spectrogram

AHann3 ¢ NOMOLLbIO ONTOBPEMEHHOI 3anucy cnektporpammbl B MO R&S®InstrumentView

B 6ecnpoBOAHbIX CUCTEMAX NOMEXM MPUBOAAT K HU3KOM CKOPOCTH nepe-
[a4u laHHbIX, COPOCY BbI3OBOB 1 HU3KOMY KayecTBy Nepesayn ronoca,
3a4aCTy0 He NO3BONSS YCTAHOBUTL MW NOALEPXMBATb COEANHEHME.

MPOYHBINA, Nerkuil, NOPTATMBHbI aHANN3ATOP CMEKTPa, Takon Kak
R&S®FSH, sBnsieTcs onTMManbHbIM MHCTPYMEHTOM 15 aHann3a NoMeX B
MONEBbIX YCNOBUSIX.

MU3mepeHue cnekTporpamm ¢ nomoubto onuuit R&S®FSH-K14 n
R&S®FSH-K15

MpunoxeHue A9 N3MEPEHUS CNEKTPOrPaMM MO3BOMISIET aHANN3aTopy
R&S®FSH coxpaHsTb 3aBMCMMOCTb CMEKTPa OT BpemeHu. B pesynbtate
NOSIBNSIETCS BO3MOXHOCTb aHann3a NpepbIBUCTbIX COOEB 1AM M3MEHEHNIA
4acTOThI M YPOBHS B 3aBUCUMOCTI OT BpemeHu. Heobxoaumble oLeHKu
MOTYT BbiTb CieNaHbl NyTeM BOCMPOU3BEAEHS 3annCaHHbIX JaHHbIX U
YCTAHOBKM NHUIA BPEMEHM 1 MapKepoB.

Anannsatop R&S®FSH cnocobeH 3anucath 10 999 yacoB aaHHbIX. NHTep-
Bas 3anucu perynupyetcs. KopoTkuii uHTepBan 3anncu NpUBOaMT K yBe-
NNYEHNI0 CKOPOCTM 3aXBaTa, YTO NOAXOANT /s 3aXBaTa KPaTKOBPEMEHHbIX
NPEPbIBUCTLIX CUrHANOB.

3anucb MOXeT ObITb MHULMMPOBAHA BPYYHYIO, C NPeaonpeaeneHHbIMN
HayabHbIMM 1 KOHEYHbIMM AaTaMu 11 BPEMEHEM, WK 3anyckaTbCs MO CO-
Obiuam. Mpu ncnonb3osanum MO R&S®InstrumentView cxatblii BA cnesa
no3B0ASET BbICTPO 0OHAPYXMBATL NPOBAEMHBIE CUrHANbI, @ 0TOOPaxXeHNe
CnekTpa B NPaBOM HIXXHEM Yy MOXET ObiTb YBENNYEHO A9 fanbHeiille-
ro aHanmsa.
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Mapkepbl BpeMeHI 11 4acTOTbl MOTYT GbiTh 06ABNEHbI HA 3Tane NocT-a-
HaM3a 1 OKYMEHTaLMK, BO3MOXHOCTb IONTOBPEMEHHON PErucTpaLmm
CNeKTPOrpamMmbl NO3BONSET NPOBOANTL ABTOHOMHYIO 3an1Ch, COBUPaTh
aKTUBHbIE COBbITUA B TEYEHNE [NTENBHOMO NepUojia BPEMEHM 1 obner-
4aeT NOCT-aHaNu3, 4To NOAE3HO AN Noucka Nomex 1 HabaeHns 3a
CNEKTPOM.

AHanus nomex ¢ nomolbio onumu R&S®FSH-K15 n HanpaeneH-
HbIX @HTEHH

OcHalteHHbIl onumeit R&S®FSH-K15 1 HanpasneHHOI aHTEHHOI TUNa
R&S®HE400 aHanuzatop cnektpa R&S®FSH nomoraet onepatopam ceTeit
11 PEMYAMPYIOLLMM OpraHam YCrnewHo 0BHapYXMBaTh 11 ONPeAensiTb Xapak-
TEPUCTUKN CUTHANIOB MOMEX 11 HaXOAMTb UCTOYHUKM NOMEX.

MoMUMO N3MEPEHNIA CNIEKTPOrpaMM W CTaHAAPTHBIX U3MEPEHNIA aHanu-
3aropa CnekTpa, A9 NoMex LOCTYMHbI CneumabHble BULLI USMEPEHWIA,
Takue kak OTHoLIeHNe Hecyuen K wymy (C/N), Hecyueii k nomexam (C/1)
11 Matematmyeckne onepaunn ¢ kpusoi (pexum diff), koTopsie nomoratot
NErko HaxoauTb, KOHTPOMPOBATL 1 ONPEENsTh XapakTePUCTHKN CUrHa-
OB MOMEX.

Ananuaatop cnektpa R&S®FSH ¢ aHteHHoit R&S®HE400

®yHkums kapTorpadupoBaHKs UCNONb3YET METOL, TPUAHTYAALUMM AN
onpeneneHus MeCTOHaXOXAeHUs UCTOUHIKA noMex. C NOMOLLb0 MacTepa
R&S®OSM moxHo ckaumsaTb kapThl Open Street Maps (OSM) ang uc-
nonb3oBaxus B aHannsatope R&AS®FSH.

ToHanbHast GYHKLMS MOMOraeT akyCTUYeCKU HAXOAMTb HanMpaBneHue, ¢ Ko-
TOPOrO NPUXOAMT NOMEXa, YTO He TPeBYeT MOCTOSHHOrO MPOCMOTPA KapTh
NN HABMKOEHNS 33 CUTHANBHBIMMW YPOBHSIMM.

R&S®HE400 sBnsieTcs aeanbHoi NOpPTaTUBHO aHTEHHON s aHann3a-
Topa R&S®FSH. AHTEHHbIE MOAYNN OXBATbIBAKOT 4acTOThl OT 8,3 kI, 0

8 T, n ocHawweHbl GPS NpMeMHIKOM 1 3AEKTPOHHBIM KOMNAcoM. Ha py-
kosiTke aHTeHHbl R&S®HE4A00 umeeTcs KHOMKa BKAKOYEHNS MPELYCUANTENs
R&S®FSH 1 kHonka 3anycka, koTopasi MOXET MCNOJb30BaTLCS 151 COXpa-
HEHWS CHUMKOB 3KpaHa Uiy KOOpPAMHAT MECTOMONOXEHUS 1 MHDOpMALIN
0 nenexre. Macca aHteHHbl R&S®HE400 coctasnset Bcero 1 kr, oHa
KOMMaKTHa, YTO [IENaeT ee 04eHb YA0OHOI AN nomcka NOMeX B MONEBbIX
YCNOBWSIX NP COBMECTHOM UCMOb30BaHUN C aHANN3ATOPOM ChekTpa
R&S®FSH.
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OtobpaxeHue MMHNIA TPUaHyASLUMI KapTbl ¢ noMoLLblo onumn 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:
Freq: 1.84 GHz
Power:

1,.2.3

Gy

@) dBm

Position Zoommin

MHamkaums pesynbtatoB ¢ reonpuesakoii ¢ nomolbto onumu R&S®FSH-K16

28/04/14
36.738" Alt. 535.0 m Comp.:

10:54
-° Sats: 12

Geotagging
GPS: N 48° 7' 37.590" E 11° 36"

Rohde.
& Schwarz.
e P £ GrbH - y "’é
&G Y -
KG.
Ny 220 Rohde » ” 2 ] &
b, X & Schwarz - | g
< Gnbt | £
4 &(Co M L
KG, -‘ hldoriir e,
] MG
P 4 S
= |
E ) |
» f J
= Beachia . Ronds ¢ | |
(Rohdelh ¥ & Schwarz il |
4&, & Schwarz > GmbH k [f
\/ GmbH & (o, 4 4
N i Mgy 1S :g f
KG hde i i
& Schwarz =/t il g
* 4 ombH o | = N
L &Co- q | - - &
L KG .
. " ' F |
X TN Y Sl - |
e L

N Rahde H N
4= gsewen ;
b

Meas . GPS
Mode Position

Zoom In Zoom Out Settings Map

BHyTpeHHee kaptorpaduposatme ¢ nomowpto onumu R&S®FSH-K17

Indoor Mapping

Power: @7X) dBm

Meas Indoor
Mode Position

Zoom In Zoom Out Settings

leonpussska

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
cnabbIM MOKPLITUEM WA BbICOKUM YPOBHEM MOMEX.

BHyTpeHHee kapTorpaduposaHue
DyHKLNS BHYTPEHHETO KAPTOrpahupoBaH1s NOMOraeT M3MepsiTb MOKPbI-
TWE BO BHYTPEHHIX 061ACTSX MPOCTHIM M HAAEXHBIM COCOBOM.

C nomoLbto onuun BHYTPEHHero kaptorpaduposaxms (R&S®FSH-K17)
no/b30BaTENb MOXET J1ETKO MMNOPTUPOBATD KApThbl BHYTPEHHIUX 00NACTel
B npnbop R&S®FSH n perucTpupoBath pacnpeagneHne HanpsikeHHOCTH
CurHana B yCnoBusx HedOCTyNHOCTW curHana GPS, Hanpumep, BRYTpU
30aHWIA UAU TYHHENeR, Npy COXpaHeHnn MHGOPMAUMIO 0 MeCTe NpoBe.e-
HWSE UI3MEPEHNIA.

N3mepeHHble fiaHHble MOryT ObiTb NPeobpa3oBaHbl B Gopmar .csv ans
aHanusa ¢ nomolupto MO Microsoft Excel. Takke BO3MOXEH 3kCnopT B
dopmart .kmz , 4T06bl NPOAHANN3NPOBATH JaHHbIE 11 BbINONHNTL HANOXE-
HWe KapTbl BHYTPEHHel obnacTn B Google Earth.

OpenStreetMap (OSM)

OpenStreetMap (OSM) — aT0 pegakTupyemas noab30BaTensiMm kapta Mupa, JOCTynHas
no CAeayloLLeMy afpecy B MHTEPHETe:

http://www.openstreetmap.org/

OSM fBnseTcs BUKN-NPOEKTOM, B KOTOPOM N0/b30BATENN MOFYT Y4aCTBOBATh, 3arpyxas
11 peaakT1pys reorpaduyeckyto MHGopMaLMIo, Takylo kak AaHHble oTcnexmsanus GPS
WM MHGOPMALMIO O HANPaBAEHW OPOT MK PeK. JTa KapTa MUPa PacTeT eXEAHEBHO.
[anHble OpenStreetMap MoryT UCnonb30BaTbCs CBOOOAHO B COOTBETCTBIM C YCNOBUAMU

nmuensum Creative Commons Attribution-ShareAlike 2.0.
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MN3mepeHns

INEKTPOMATHUTHbIX

noJsien

Ananuzatop R&S®FSH cnocobeH HagexHo
ONPEAENaTb BAUSHUE ANEKTPOMArHUTHbIX NONEN
(3[1C), BbI3BaHHbIX NEPEJAOLLMMI CUCTEMAMMN.

Anannzatop R&S®FSH ¢ HeHanpaeneHHbIMI aHTEHHaMU

18

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

3a CyYeT CBOEr0 OrPOMHOr0 4acToTHOrO AnanasoHa ao 20 My, aHanusatop
R&S®FSH oxBaTbiBaeT Bce pacnpocTpaHeHHble yenyri 6ecnpoBoaHoN
cBa3u, Bknoyas GSM, CDMA, WCDMA, LTE, DECT, Bluetooth®, WLAN
(IEEE802.11a, b, g, n), WIMAX™, Tene- 1 paamoBeLLaHue.

Anannsatop R&S®FSH naeansHbiM 06pa3om NOAOKAET ANS CReayioLmx

N3MEpPEHUIA:

1 OnpeneneHne MakCUManbHOR HaNPSXEHHOCT NOAS C NOMOLLBIO
HanpaBNeHHbIX aHTEHH

I HesaBycyMble OT HanpaBAeHNs U3MEPEHNS HANPSIXEHHOCTU NOAS C
MOMOLLBIO HEHANPaBAEHHON aHTEHHbI

1 OnpeneneHne HaNPSXXEHHOCTI 3NEKTPUYECKOrO NONS B KaHane
nepenayu ¢ 3a,aHHoN NoA0CoM NPONyckaHns (M3MePeHNe MOLLHOCTY B
KaHane)

N3mepeHne HanpsHKeHHOCTU NOJS C NOMOLLbIO HanpaBAEeHHbIX
aHTEHH

Mpu U3MEPEHUN HANPSKEHHOCTN ANEKTPUYECKOTO NONS aHanM3aTop
R&S®FSH yunTbiBaeT K03QGUUMEHTBI KOHKPETHOM NOAKMIOYEHHON aHTEH-
Hbl. HanpsxeHHOCTb Noas 0To6paxaeTcs HeNnOCPEACTBEHHO B ABMKB/M.
Ecnun BbIGpaHbl eauHuLbl BT/M?, BbluMCASIeTCS M 0TOBpaxaeTcst MOTHOCTb
noToka MOWHOCTW. Kpome Toro, MOryT BbiTb CKOPPEKTMPOBAHBI 4aCcTOT-
HO-3aBUCHMbIE NOTEPW UK YCUAEHIE, HAaNpUMep, Kabens unn yeuautens.
[ns npocToro aHann3a pe3ynbtatos B npubope R&AS®FSH nveetcs age
onpeaensieMble N0b30BATENEM NPEAENbHBIE IMHUM C ABTOMATU4YECKUM
KOHTPONEM NPeaesbHbIX 3HAYEHMIA.

M3mepeHne Hanps>KeHHOCTH NoJS C MOMOLLbIO BCEHANPaBeH-
HbIX @HTEHH

Ananuzatop cnektpa R&S®FSH, ocHallieHHbI HeHanpaBAeHHbIMI aH-
TEeHHaMI u3MepuTenbHoit cuctembl R&S®TS-EMF, MoxeT onpeaensits
HE3aBNCALLYIO OT HAMPaBNEHUS HANPSXXEHHOCTb PE3YNBTUPYIOLLEr0 NONs B
JamanasoHe YacTot oT 9 ki, 10 6 T, AHTEHHA MMEET TPW OPTOrOHANbHO
PACMONOXEHHbIX aHTEHHBIX 31EMeHTa NS UBMEPEHNS HANPSKEHHOCTM
pesynbtupytoiero nons. Mpubop R&S®FSH nocnenoBatenbHo akTuBUpyeT
TPW @HTEHHBIX 3NEMEHTA W BbIYMCASET HAMPSXKEHHOCTb PE3YALTUPYIOLLETO
nons ¢ Y4€TOM KOIQ®OULMEHTOB aHTEHHBI 151 KaX/A0r0 aHTEHHOTO ane-
MEHTa, a TakxXe NOTEPb B COEANHUTENBHOM Kabene.




/3meputensHble nocnesoBartenbHoCT B npunoxerun ans nameperus MM R&S®FSH-K105

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. 570.9 m ]

LTE_FDD_800_1800 00:24 h No Auto

UMTS_2100 00:18 h No Auto

[ET Start [33

Meas Set Meas Set EMF

PesynbTathl paboThl npunoxenus ans namepexns IMMN R&S®FSH-K105

Reo .. EMF Analysis X

Mpunoxenne ana namepenus IMM (onums R&S®FSH-K105)
Onups R&S®FSH-K105 nopaepxuvBaeT aBToMaTU3MpOBaHHbIE TECTOBbIE
nocnefoBaTeNbHOCTY NSt BbINOAHEHWS YaCTOTHO-M30MPATENbHBIX M3MeE-
peHuii. 3mepermne yIo6HO KOHOUIYpUPYeTCs C MOMOLLBIO MPOrPaMMHOT0
obecneyenns R&S®InstrumentView. Hactpoiika KoHGUrypauum oxatbl-
BAET OJHO WIN HECKObKO MOAM3MEPEHNI HA PA3NMYHBIX YACTOTaX UK
kaHanax. OHa MOXeT BKOYaTh B CE0S YCTAHOBKY NPEAENbHbIX 3HAYEHMIA
n3ny4eHns IMI B COOTBETCTBUM C HALMOHANbHBIMI 1 MEXZYHAPOAHBIMM
CTaHAapTamu Ha atane KOHOUrypauum uiam no OKOHYaHUM UBMEPEHNS.
Takum 06pasom MOXHO ObICTPO OLEHUTb, COOTBETCTBYET M NepeaatoLLas
cucTemMa NpUMEHNMbIM npeaenam 06e30nacHoro BO3LEHCTBHUS.

MpenpapuTenbHas HaCTPOIKa NPeAENoB BbIMOAHAETCS B 1aBopaTopuy.
9T0 3KOHOMUT BPEMSI M YCUAKS B NOAEBLIX YCNOBUSIX. BCErO HECKOMbKUMN
LENYKaMm MbILIM MOXHO 3anyCTUTb aBTOMATUYECKOE BbINONHEHME BCEX
HeoOX0aMMbIX TECTOBbIX NOCNEA0BATENLHOCTEN. Pe3ynbTaT MOXHO npea-
BapUTENBbHO NMPOCMOTPETL HA aHANM3ATOPE WK CAENATb 3T0 C NOMOLLbBIO
nporpamMmmHoro obecneyermns R&S®InstrumentView, B KOTOPOM pesynbTa-
Tbl MOXHO NPOAHANN3MPOBATh 1 33J0KYMEHTUPOBATb.

b-

Duration 00.00:25:36

Limit 2 (V/m) Exposure 1 (%) Exposure 2 (%) Cycles
0,02 7,68 5,65 25
0,02 5,88 4,32 25
0,02 1,24 0,91 25
0,02 1,18 0,86 25
0,02 1,97 1,45 19
0,02 0,82 0,60 19
0,02 0,81 0,60 19
0,02 0,72 0,53 19
0,02 0,62 0,45 19

1951 % 14,34 %
12526 160472 20417

Sub-Measurement

---Maximum
Start Time 13:44
Stop Time 14:10
Y= Frequency  CelllD Field Strength Limit 1 (V/m)
2 796,0000 MHz 347 1,13 mV/m 0,01
3 796,0000 MHz 375 864,05 pV/m 0,01
4 796,0000 MHz 376 182,98 pv/m 0,01
5 796,0000 MHz 446 172,91 pV/m 0,01
6 806,0000 MHz 372 250,29 uV¥/m 0,01
7 806,0000 MHz 386 120,17 uV¥/m 0,01
8 806,0000 MHz 106 119,30 uV¥/m 0,01
9 806,0000 MHz 42 105,65 pv/m 0,01
10 806,0000 MHz 374 90,53 pV/m 0,01
Subtotal: 2,87 m\V/m
VM s 4535 858
2
]
=
= 100 m¥fm—
10 m¥/m=
1 my/m=
100 pvffm
10 p¥fm—

1 p¥/m
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JlnartHocTuka

B YCNIOBUSX
naboparopuu unu B
X0[e 00C/yX1BaHNS

Anannsatop R&S®FSH ¢ pasnoxeHHoit NOACTABKOM AN HACTONBHOIO NCMONb30BAHNS

MpengaputensHoe AMC-n3mepeHne Ha GUKCMPOBAHHOI YaCcTOTe C PEryIMPYEMbIM

BPEMEHEM U3MePEHNs

13:38
cRBW: 120 kHz MT: 100ms Trace: Clear/Write
Trig: Free Run Detect: Average

Ref: 87.0 dBuV
Att: 0 dB

Freq: 98.500 MHz

Level: dBpV

'IIIII!IIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIII\ L l

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

Meas Time:

Scan

20

Trigger

Anannsatop R&S®FSH naeansHbiM 06pa3om NOA0KAET ANS CReayioLmx

U3MEPEHUIA:

1 M3mepeHme 4acToThl 1 YDOBHS CurHana

1 M3mepeHue mowHocTh B ananasore Ao 110 T ¢ TOYHOCTbIO n3Mepn-
TENs MOWHOCTH

1 /3mepeHus napameTpoB yeunnutenei, GuabTpoB v T. M. ¢ NOMOLLbIO
(bYHKUMYM BEKTOPHOTO aHann3a Lenei

1 ABTOMaTN31pPOBaHHOE HOPMUPOBAHUE TECTOBLIX MOCNEN0BATENBHOCTEN
C NOMOLLbIO ANCTaHLMOHHOTO ynpaBnerus yepe3 LAN nan USB

MpepBaputensHbie nameperus Ha IMC n ckaHmpoBaHue
KaHasoB

OcHatueHHbIi onumeit R&S®FSH-K43 anannsatop R&S®FSH mMoxeT pabo-
TaTb B KA4eCTBE NpUemMHuKa ona npoBeaeHns NpeaBaputenbHbiX n3mepe-
Huit Ha IMC 1 33134 MOHUTOPUHIa. 3mepeHust BbINONHSIOTCS Ha npe-
BApUTENbHO 3a/]aHHOI 4ACTOTE C PEryInpyeMbiM BpEMEHEM U3MEPEHMS.

B pexumMe ckaHupoBanus kaHanos aHanuaatop R&S®FSH nocnenosa-
TENbHO U3MEPSIET YDOBHI CUrHANOB HA Pa3fnYHbIX YaCTOTaX, 3afaHHbIX

B TabnmLe kaHanoB. Tabanubl kaHanoB GOPMMPYIOTCS € NOMOLLbIo N0
R&S®InstrumentView 1 3arpyxatorcs B npnbop R&S®FSH. B npubope yxe
coaepxarcs npefBapuUTENbHO 3afjaHHble Tabnuubl A5 6ONbLIONO Ynucna
CTaHAAPTOB MOOMNBHON CBA3W 11 TENEBM3NOHHBIX NEPeaaTinkoB. [ns u3-
mepeHust uanydeHnst IMIM poctynHbl nonocsl yactot CISPR 200 Iy, 9 kI,
120 kM m 1 M. MoryT 6biTb BbIOPaHbI NIUKOBbINA, CPEAHEr0 3HAYEHNS,
CK3 v KBa3unuKOBbIA TWMbl AETEKTOPOB.

CkaHupoBaHue kaHanos B Ananasoxe yactotr 3GPP WCDMA
07:35 Nl
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

Start 2.1123 GHz WCDMA 12100 (Ba  Stop:2.1677 GHz

Channel



WU3mepeHue koaddpuuuenta AM-moaynsuum
Anannaatop R&S®FSH namepset koadduumeHt moaynaummn AM-curHana
O[IHUM HaxaTnem KHOMkn. DyHKums n3mepenns koadduuneHta amnam-

TYIHON MOZYNALMM PA3MELLAET N0 OAHOMY MapKepy Ha HECYLLEN, BEPXHE
60K0BO NONOCE U HXHENR BOKOBOI NOMOCE U MCMOAb3YET YPOBEHb NOAA-

BNEHNs 6OKOBOI NONOCKI A/ist ONPeaeneHns KoadduLMeHTa MOaYASLNN.
MOXHO YCTaHOBUTb 4aCTOTY MOAYNSLAM /1St BHIBOPOYHOrO ONpeaeneHms
koahduLMeHTa MOaYNALMM ABYXTOHANBHOMO CUrHana, Hanpumep, Havas
¢ 6okoBoit nonockl 90 I, 3aTeM NepeMecTMBLIMCH K HOKOBOI NOnoce
150 Iy, curHana ILS.

M3mepeHune nckaxxeHnin curHana, Bbi3BaHHbIX rapMOHUKaMM
Ananuaarop cnektpa R&S®FSH onpenenser rapMoHu4eckuii Coctas
CUrHana Ha BbIXO[e MCMbITYEMOr0 YCTPOICTBA, HANPUMEP, YCUNTENS,

C NMOMOLLBIO GYHKLMN M3MEPEHNs rapMOHNYECKNX UCKaxXeHUIA. [ToMUMO
rpaduyeckoro 0TobpaxeHns rapMoHuK, aHannaatop R&S®FSH Takxe
BbIYMCAISIET M OTOOPAXAET CyMMApHbIA KO3MOUUMEHT HENMHEIHBIX CKa-
xennin (KHU).

Jlokanu3saumsi UICTOYHUKOB NOMEX

Habop npo6Hukos GanxHero nonst R&S®HZ-15/HZ-17 ncnonbaytotes B
KayecTBe AMArHOCTMYECKIMX MHCTPYMEHTOB 151 IOKANN3ALMN UCTOYHUKOB
NOMEX, HaNpPUMEP, B NNaTax, MHTErpabHbIX Cxemax, kabensx 1 akpa-
Hax. Habop npo6Hukos 6amxHero nonst R&S®HZ-15/HZ-17 naeanbHo
NoAXOANT ANS U3MEPEHUS u3nyyeruns B ananadoHe ot 30 My ao 3 Mu.
Mpeaycunutens R&S®HZ-16 noBbIlWAET YyBCTBUTENBHOCTb aHANN3ATO-
pa Ha yacToTax 0 3 I'Tu 6naroaaps koapduumeHty yeunenns 20 ab n
koadpduumenty wyma 4,5 1b. B coveTaHnm ¢ aHannsatopom R&S®FSH
npeaycuanTenb 1 Habop NPOOHUKOB BAMXKHErO NOAS NPEACTABASIOT COOOM
3KOHOMMYECKN 3QDEKTVBHOE CPEACTBO aHann3a 1 OnNpeLeneHns MecTo-
MNONOXEHMS UCTOYHMKOB NOMEX Ha 3Tane pa3paboTku.

Ananusatop cnektpa R&S®FSH ¢

npoGHuKamn 6anxHero nons u Uy
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[10KyMeHTpOBaHue
N JUCTAHLMOHHOE
VMPaB/IEHNE

Moctasngemoe MO R&S®InstrumentView no3songet
Nerko AOKYMEHTUPOBATb Pe3ynbTaTbl U3MEPEHNIA 1
YNpaBAsTb HACTPOIKamu npudopa.

Ananuaatop R&S®FSH ¢ HoyTbykom

MO R&S®InstrumentView ong aokyMeHTMPOBaHMS Pe3ynbTaToB

n3mepeHus

1 O6meH 60nbluM 06beMOM AaHHbIX Mexay R&S®FSH 1 MK yepe3 USB
VI NIOKAJTbHYIO CETb

1 MpocToTa 06paboTku pe3ynbTaToB M3MepPeHuit Gnarofaps aKCnopTy
JaHHbIx B popmart Excel (.csv)

1 CoxpaHeHue rpaduyeckix faHHelx B Gpopmare .jpg, 1iff, .jpg, .png n
.bmp

1 PopmuUpOBaHI1e NONb30BATENLCKNX TECTOBbIX NOCEA0BATENLHOCTE
(macrep)

1 [pocToe co3aaHme NPOTOKONOB UcnbiTaHnin B dopmare .pdf, .html u .rif

1 [eyarsb BCcex CylecTBeHHbIX faHHbx ¢ MK nog ynpasneHnem Windows

1 YOaneHHbln KOHTPOAb curHanoB yepe3 USB/LAN B pexume yaaneHHoro
Jucnnes 1 nabopatopHoro aucnnes

1 [pocTOe CpaBHEHWe pe3ynbTaToB U3MEpPeHUil B 0HOM paboyem
NPOCTPAHCTBE C NOMOLLbI GyHKUMK «Add Trace» (106aBUTb KPUBYIO)

1 ABTOMATNYeCKOe COXpaHeHne pesynbTatoB N3MEPEHUI C MOMOLLbIO
byHKUMM «Multi Transfer» (nonyyeHre HenpepbIBHON PasBEPTKM C
VHTEPBA/IOM) C CEaHCOBbIM aBTOCOXPAHEHNEM

1 Mocneayiowmit aHanu3 pesynbTaToB U3MepEHIUA MyTeM OTOBPaXeHUs/
CKPBITVS 11 NEPEMELLIEHNS MAPKEPOB

1 dopMMpoBaHNe AaHHbIX kabens ¢ NOMOLLbBI0 pefakTopa Moaenu kabens
1 nepenaya daiinos ans aarpyski B npubop R&S®FSH ans uamepeHust
pacCTosHMA IO MeCTa NOBPEXAEHUS
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1 110 R&S®InstrumentView noaaepxusaeT cneayiolme Buasl penaktopos:  luctavumoHHoe ynpaenenne yepes uirepdeiic USB nnn LAN

= Mpeobpa3sosatenn Ananunzatopom R&S®FSH MOXHO ynpaBnsaTh AUCTAHLIMOHHO Yepes WH-

= Monenu kabeneii Tepdeiic USB nnu LAN 1 HTErpMpoBaTh €70 B N0OAb30BATENLCKIE NPO-

= KomnnekTbl ans kannbposkm rpaMmbl. KomaHap! ANCTAHUMOHHOO ynpaBnerus, CoBMecTumble ¢ SCPI,
= MpeaenbHble AMHUKL aktusupytotcs onumeit R&S®FSH-K40. YaaneHHbiil gucnneii, BXoALWmMIA B
» TabnuLpl KaHanoB cocTaB nporpammHoro obecneyequs R&S®InstrumentView, otobpaxaet

- CTanpaptol akpaH npnbopa R&S®FSH B peanbHoM MaclUTabe BPEMEHN 1 NO3BOASET
= Tabanupl GbICTPOTO HAMMEHOBAHNS YIaNeHHo ynpasasTb npubopom Yepes nHtepdeiic USB nam LAN ¢ uenbio
= Mpenens AM/YM 00Y4EHNS UK NPE3EHTALMM.

= Habopbl MacTepos
* (BHyTpeHHue) kapTbl
1 CoBMECTUMO C
= Windows Vista (32/64-pasp.)
= Windows 7 (32/64-pasp.)
= Windows 8 (32/64-pasp.)
= Windows 10 (32/64-pasp.)

MporpamMmHoe obecneyerne R&S®InstrumentView

B InstrumentView ] *

Connected Report Generator X I;:‘n Remote Display X "6:', Channel Table X 7"‘5’: Transducers X l"} Limit Line :‘.’: FSH4 Wizard X

Datasets on PC Report Settings

C:\Users\Public\Documents\Rohde-Schwarz \1\ 'm' = J
Name Date Time
Dataset001.set 23/6/2016 211 PM Show General Information Show Measurement Results
dyb1.set 2/10/2017 2:32 PM Show Marker Data Show Measurement Settings
Lisa-test1.set 1/6/2016 3:24 PM @
@M Get Trace Frontpage Logo  User logo v HOMDE&ECHWARZ Select
EH. Footer Logo  No logo v
B Instrument Report Language  English v Format PDF v

Preparati
& Preparation Datasets in Report

'@\ Analysis dvbl.set

ﬁ;a Options

Open after Generation

Generate
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BbiCTpbIii BbIOOP PYHKLMI C MOMOLLBIO KNAaBUATYPbLI U NOBOPOT-

Y00CTBO
IDI YnpasneHue aHann3atopom R&S®FSH ocyLIeCTBASETCS C NOMOLLbIO

KnaBmatypbl M NOBOPOTHON Py4KM. BIOpaHHY0 GYHKLMIO MOXHO aKTvBK-

POBATL HANPAMYIO, UCMONb3Yd KHOMKY Enter, BCTPOEHHYIO B MOBOPOTHYIO
3 KC I_l J-I yaTa I_II I/I I/I pyyKy. BepTvkansHas KOHCTpyKLms npubopa 06ecneynBaeT nanbLeBbli

[J0CTyN KO BCeM anemeHTam ynpasnenus. Knasuwa MODE ncnons3yetcs

ANd nepexniioyeHnsd Mexay pasnnyHbiMi pexnMammn pa@OTbI, TakUMK Kak
Bce yacto NCnoJib3yemble CDyHKLI,VII/I, Takne Kak «@HaNM3atop cnekTpa», «BEKTOPHbIA aHaIM3aTop LEenei», «aHann3 uudpo-

OMOPHbI YPOBEHb, NON0CA NPOMYCKaHIS 11 4acTo- BOI MOAYNALMV> 1 <U3MEDUTENb MOLLIHOCTH.
Ta, MOrYT ObITb YCTAHOBNEHBI HEMNOCPEACTBEHHO C

Bce 6a30Bble HACTPOMKM MOTYT BbITb CAENAHBI B NPOCTOM Crincke. Pe-
NOMOLLbIO KNaBNLL.

3yNbTaThl U3MEPEHNIA, B TOM YNCAE HACTPOIIKM NPpUbOpa, COXPaHSKOTCS BO
BHYTPEHHEN NaMATK, Ha CMeHHoI kapTe namsTi SD unn USB-Hakonutene.
MpenonpeneneHHble HaCTPOIiKK Npubopa MOXHO 3a610KMPOBATb, YTOOHI
NPesoTBPaTUTL WX HENpeaHaMepEHHOE U3MEHeHNe. TeM CambiM CHUXaeT-
CS PUCK HEMPaBUIbHbIX M3MEPEHUIA.

Knasuwa USER no3BonseT cobpartb 4acTo TpedytoLmecs n3MepeHms
B OZHOM MeHI0. [10/1b30BaTENbCKME HACTPOIIKM NpMOOpa Ha3HayatTCs
(bYHKUMOHANbHBIM KNaBULLAM C UIMEHEM, ONPeaensiemMbiM NoNb30BaTENEM.

B Lienax [oKyMeHTUPOBAHNA COLEPXIMOE CHUMKA SKpaHa MOXHO COXpa-
HITb B BUAE rpaduyeckoro gaiina BCero OAHMM HaXaTueM KNasuLi.

OnTumManbHoe cyMTbiBaHUE pe3yNbTaToB U3MepeHuit B 10060l
Bce anemeHTbl ynpaBnesns Haxoaqares B npedenax foCAraeMocTu nanbLes cutyauumn
PeSyﬂbTaTbl I/I3MepeHVII7I JIErko YniTatoTCa Ha BENNKONENHOM, XOPOLO
CKOMMOHOBaHHOM 6,5-at0imoBoM LeTHOM VGA-gucnnee. Moacsetka
JUCTnes MOXET BbiTb OTPEryMpOBaHa Nof YCNOBUS OKPYXAIOLLEro OCBe-
LeHn4d. ﬂ,J'IFI MUCNoNb3oBaHMa B YCNOBUAX 1PKOr0 COJIHEYHOro CBeTa OnTu-
MabHBbI KOHTPACT 00ECMeYnBaeT CreLyanbHbIi MOHOXPOMHBIA PEXNM.
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MpocToTa koHdurypauum HacTpoek npubopa

Instrument Setup

21/05/2008
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%
AN Port
DHCP off
i IP Address 172.76.68.24
WIEEENCM Instrument User HW / SW Installed
Setup Setup Preference Info Options
Bbi6op Tabauupl kaHanos
Select Channel Table 10/06/08 09:48
=] \Public\. \:l
(] Screen Shots
3GPP.chntab 1kB 10/06/2008 09:15
GSI! 900 DL chutab 1kB 10/06/2008 09:48
GSM 900 UL.chntab 1kB 10/06/2008 09:43
PCS DL.chntah 1kB 10/06/2008 09:17
PCS UL.chntah 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.chntab 1kB 10/06/2008 09:09
TV French Overs.chntah 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.chntah 1kB 10062008 09:10
TV New Zealand.chntah 1kB 10/06./2008 09:13
TV South Africa.chntab 1kB 10062008 09:12
TV USA Air.chntab 1kB 10/06/2008 09:14 L
TV USA CATV.chntab 1kB 10./06/2008 09:14 i

Free: 26 MB

MoHATHBIE MEHIO ANs YA06HOro BbIGOPa DyHKLMI

25/07/08 17:24 »
SWT: 20 ms Trace: Clear/Write
Trig: Free Run = Detect RMS

Ref. -20.0 dBm
Att: 0dB

RBW: 300 kHz
VBW: 3 MHz

Man: W o2 =

- Auto Low Distortion

Auto Low Noise

Center: 2.1 GHz

Level

(dopmupoBaHue NPOTOKOAA UCTIbITAHUIA BCErO 32 HECKOJIbKO
LaroB ¢ nomolubio mactepa R&S®FSH

Mpu MOHTAXe aHTEHHbI AW CAAYe B AKCMyaTaLMIO NepeaatoLLet CTaHUmMK
KMeHT 00bIYHO 3anpalLyBaeT NPOTOKON UCTbiTaHuiA. Heobxoammble name-
PeHNs onpeaeneHbl B MHCTPYKLNSX MO NPOBEASHNIO UcTbiTaHuii. Mactep
R&S®FSH ynpowaet aty npoueaypy Ans nonsL30BaTens 1 ycTpaHsieT Heob-
XOMMOCTb KOHCYbTALWM C MHCTPYKLMSMI NO ycTaHoBke. MacTtep Ha 6ase
[1anoroBbIX OKOH BEAIET NONb30BATENS MO M3MEPEHUAM 11 aBTOMATUYECKN
COXPaHsIeT pesynbTars.

O6ecneynBaemble 191 NONb30BATENS MPEMMYLLIECTRA:

1 [pocTO€e CO3LaHNe TECTOBLIX NOCNELOBATENLHOCTEN C NOMOLLbIO
Macrepa

1 [pefoTBpalLeH1e HEKOPPEKTHBIX M3MEPeHNit Bnarofaps Nnpeasapu-
TeNbHO 3a[JaHHbIM TECTOBbLIM MOCNEL0BATENILHOCTAM

1 OTcyTCTBME HEOOXOAMMOCTI KOHCYAbTALMA C MHCTRYKUMAMM NO
TECTUPOBAHMIO

1 BocnpounssoaymMble pesynbtathl N3MepeHuil

1 OKOHOMMS BPEMEHM 32 CHET YCKOPEHMS MPOLLECCa YCTaHOBKM

1 Bce uneHbl MOHTaXHOI Gpurazibl MICMONb3YIOT OfHY U Ty X€ NOCneaosa-
TENbHOCTb TECTMPOBAHMSA

1 EfHbIi popmar npoTokona UCnbiTaHnil

HacTpoiika 4acToTbl C NOMOLLbIO TaGNNL, KAHANOB

B kayecTBe anbTepHaTvBbl BBOAA 4acTOThl Npnoop R&S®FSH mMoxHO
HaCTPOMUTb Ha UCNOb30BaHNE HOMEPOB KaHanoB. BMECTO LIGHTPaNbHOIA
4acToThl 0TOOpaxaeTcs Homep kaHana. Monb3oBaTeNsM, 3HaKOMbIM C Ha-
3HaYeHNeM kaHanos, 06bIYHO MCMONb3YeMbIX B BECNPOBOAHON CBSI3M UK
TB/paanoselaruu, padotatb ¢ R&S®FSH Gyner ewe npolue. Bmecte ¢
aHanusatopom R&S®FSH noctaenstotcs Tabnuupbl TB-kaHanos ans 60nb-
LLIOrO KONUYECTBA CTPaH.

PaboTta Ha pa3HbIx 93biKax

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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JlerkofoCTynHbie, XOPOLUO 3aLUULLEHHbIE Pa3beMbl
JlononHuTeNbHbIE BXOAbI/BbIXOAI, TAKME KaK HAaNPsKEHUe NUTaHus NocTo-
AHHOrO TOKa (CMeLLeHue), nHtepdericbl LAN n USB v kapta namstu SD,
NErko A0CTYNHbI MOA NbINE3aLLUTHBIMIA OTKUAHBIMI KPbILIKAMW C OOKOBOW
CTOPOHbI Mpnbopa.

[JlononnutensHble pasbembl (Hanpumep, LAN n USB) 3alumiienbl 0TKIAHBIMI KpbiLKami

Y &ty YA A it B
Vil MG G ks shar B

ﬂ.:

BN, S "o N

RS TRNSOTNN
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Bup cnepepu

BY-Bxon

Pasbem HaylHWKOB

BHeLHuit BXof, curHana 3anycka
BHeLLHWi BXOA, OMOPHOro Curhana
Boixon MY

Bxon cmeleHms

Pasbem s npuHaanexHocTen

WHtepdeiic LAN/USB

Center: 2.2 GHz

Measure

MpocToe ynpasnexue Ha 6ase
MEHIO C MOMOLLbIO BYHKLMO-
HaIbHbIX KNaBHLL

Knasuwm dyHKunii

KeHCUHITOHCKMIA 3aMOK

30BaresieM HacTpoek

4 WnTepdeiic MHTErpupoBaH B npubopsl ¢ cepuitHbiMu Homepamn He Huxe 105000.
[inq nogknioyeHus 4atnkoB MotHocT R&S®NRP-Zxx n USB-HocuTeneit.

Beixo cnepswero

3.84 MHz

rexeparopa

i Pagbem Jaruuka MOLHOCTM
J B ..V 7|

——— Wuepdeiic USB, un A%

Kapta namsati SD

LisetHoi XK-ancnneit
(640 x 480 nukcenei),
MOXET NepeKo4aTbes B
BbICOKOKOHTPACTHbIA MO-
HOXPOMHbIA PEXM npu
APKOM CONHEYHOM CBETE

BbiGOp Mexay pasiniHbIMu
pabo4nmmu pexumammn
(aHannsatop cnekTpa,
BEKTOPHbII aHaN3aTop Lene,
13MEpHUTENb MOLLHOCTY U T.AL.)

BbiGop n3MepuTenbHoi

bYHKLMM (MOLLHOCTb B Ka-
Hane, 3aH1mMaemas nonoca

4acToT U T.4L.)
|+ 06wwas HacTpoitka npubopa

CHUMOK 3KpaHa

loBopOTHas pyuka ¢
dyHKumeil BBOAA

Knasuiwwm kypcopa

Rohde & Schwarz lMopratushbiii aHannsatop cnektpa R&S®FSH 27



KOHpUrypaums
CUCTEMDI
Onuumn n
NPUNOXEHNS

Mopenu

Junana3oH yactot

Mpeaycunutenn

Bcero poctynHo fecstb Mogeneit R&S®FSH ans pasnuyHbix npuMeHeHnit
11 auana3oHoB vactoT (mopenu .04/.08/.14/.18/.24/.28/.13/.23/.20/.30).
Ananuaatopsl cnektpa R&S®FSH MoryT BbINONHATL M3MEPEHIs 10 BEPX-
Hero npeaena Yactotsl 3,6 Mu, 8 Mu, 13,6 My, v 20 My, Mogenu co
BCTPOEHHBIM CNEAsLM FeHEepaToOpOM Takke MOTYT NCMOb30BATLCS 1S
OnpefieneHus xapakTepucTuk nepeaadn kabenei, GuibTpOB, yeunnuTtenei
nT.0.

JlononHuTenbHbIE MOAEAM CO BCTPOEHHBIM CRESALMM TeHEPATOPOM 1
BHyTPEeHHUM KCBH-MOCTOM AOCTYMHbI A5 N3MEPEHWIA PAcCTOSHNS A0
mecTa nospexaeHns (DTF), cornacoBaHHbIX U3MEPEHWIA 11 BEKTOPHOMO
aHanu3a uenem.

Bce Mogenm ocHalleHbl perynmpyemMbiM npeaycuauTeneM, 4To enaeT ux
NPUroAHbIMU ANS U3MEPEHUS O4EHb MalblX CUrHaNoB. B kayecTse npu-
HaOIEXHOCTEN AOCTYMHbI [1Ba AaT4ika MOLHOCTA — AN1S BbICOKOTOUHbIX
13MepeHuii NornoLLaemoit MowHocTi B ananasote ao 110 MMy v ans ns-
MEPEHNS HaNPaBNEHHOW MOLLHOCTM B Anana3oHe a0 4 M.

B cnepnytouyx Tabauuax npuseaeHbl BO3MOXHbIE KOHQUIypaLmn ans pas-
NUYHBIX CTAHAAPTHBIX GYHKLMIA U NPUNOXEHWIA, a Takxe 0630p JOCTYMHbIX
MofLenen.

Jlerko 3ameHsieMblid INTUIA-MOHHBIA akkymynsTop, obecneyursalowi 1o 4,5 yacos

ABTOHOMHOW PaboThI

MCTOYHMK NOCTOSH-
HOTFO HanPSHXKeHUs

Cnepswmia
reHeparop

BcTpoeHHblii
KCBH-moct

(unxekTop) ang

R&S®FSH4, mogens .04
R&S®FSH4, mogens .14
R&S®FSH4, monens .24
R&S®FSH8, mogens .08
R&S®FSH8, mogens .18
R&S®FSH8, mopenb .28
R&S®FSH13, mopens .13
R&S®FSH13, mopenb .23
R&S®FSH20, mogens .20
R&S®FSH20, mopens .30

28

ot 9kl mo 3,6 My,
ot 9kl mo 3,6 My,
ot 100 k', oo 3,6 T,
oT 9k mo 8 Iy,

ot 9k mo 8 Iy,

ot 100 k' 20 8 Ty
ot 9 kly mo 13,6 Iy,
ot 9klMy ;o 13,6 My,
ot 9 k', o 20 M,

o1 9 k' 1o 20 I,

nopta 1/2



CraHpapTHble GyHKLMK

T ason | .047.08/.13/.20 24/.28 23/.30

M3meperus mowHocT TDMA
13MepeHust MOLLHOCTY B kaHane

3mepeHus HanpsxeHHoCTU nons/
N3MEPEHUs C BCEHANPaBAEHHbIMI aHTEHHAMM

13mMepeHvie 3aH1MMaeMoli NonoCkl 4acToT

HacTpoitkin 4acToThl ¢ MOMOLLBIO TabauL, kKaHanoB

CkansipHble U3MeperVs napamMeTpoB nepefayn - . . -
CkansipHble 3MepeHUst NapameTpoB OTPAXeHUs! - - ° -
BexTopHble n3meperus napameTpos nepedayn (S,,) u otpaxetus (S,,)
OpHoMopToBOE M3MePEHHe NoTepb B kabene = = =

3mepuTens MOLLHOCTY B kaHane

Onuun
T ogonw |.04/.08/.13/.20 | 14/.18 24/.28 28/.30
3mepeHus cnekTporpamm R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14
AHanua nomex R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15
leonpusaska R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16
BHytperHee kaprorpaduposare R&SCFSH-K17 R&SCFSH-K17 R&SCFSH-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 nepegasaembix 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
Ananns 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
Ananns 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
Ananna 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
Ananns curvanos LTE FDD R&S®FSH-K50° R&S®FSH-K50° R&S®FSH-K50° R&S®FSH-K50°
R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E
Ananus curHanos LTE TDD R&S®FSH-K51° R&S®FSH-K519 R&S®FSH-K51% R&S®FSH-K51%
R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E
Ananua Huexopsiwmx curtanos NB-loT R&S®FSH-K56 % R&S®FSH-K56° R&S®FSH-K56° R&S®FSH-K56°
M3mepeHue paccTosHng oo mecta nospexaenns (DTF) - - R&S®FSH-K41 R&S®FSH-K41
BekTopHble n3MepeHus napameTpoB OTPaXeHUs 1 nepefayy = = R&S®FSH-K42 * (Tonbko S, S,,)
(SH’ SQQ’ SZI’ 312)
Of1HONOPTOBOE N3MEPEHUE NOTEPD B Kabene - - R&S®FSH-K42
BekTopHblit BOALTMETP - - R&S®FSH-K45 R&S®FSH-K45
3mepeHus molHocTY B manasoHe fo 110 MMy CM. 1aT4Mkn MOLLHOCTY Ha cTp. 33
HanpasnenHble 13Meperus MOWHOCTY B auanasote no 1 1Tu/4 My R&S®FSH-Z14 R&S®FSH-Z44  R&S®FSH-Z14 R&S®FSH-Z14 R&S®FSH-Z14
R&S®FSH-744 R&S®FSH-744 R&S®FSH-744
/MnyNbCHbIE U3MEPEHNS C MOMOLLBIO JATYMKa MOLHOCTY ©) R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29
[lncTaHumorHoe ynpaenexne yepes uitepdeitc USB nnm LAN R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40
MprnoXeHue s N3MePEHIg ANEKTPOMArHUTHOTO Noss R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105

9 [loctynHo ana aHannsatopos R&S®FSH ¢ cepuitHbiMu Homepamu He Huxe 105000.
8 Tpebyetcs onuns R&S®FSH-Z129 ans mopeneit R&S®FSH4/8/13/20 ¢ cepuitHbiMi HOMEPaMK, YKa3aHHbIMU B TEXHUYECKUX AaHHbIX.
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KpaTkune TeXHNnYeckne xapakrepucTnku

AHanus cnektpa

[Jlwana3oH yactot

Monocsl papeLuerus

CpenHnit ypoBeHb COBCTBEH-
HOTO Wyma

Toyka nepeceyeHus TPETbero
nopsiaka (IP3)

Da308blit WyM

JletekTopbl
MorpeLIHOCTb 3MepeHus

YPOBHSI
Lvcnneii

Bpems paboTbl OT akkymynstopa
(6e3 cnensuiero reHepatopa)
Tabapursl (LUl x B x T)

Macca

U C pyuKoit 415 NEPEHOCKN.

30

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

R&S®FSH13
oT 9kl po 13,6 M

R&S®FSH20
oT 9 kl'u po 20 My,

R&S®FSH4
ot 9kl mo 3,6 My,

R&S®FSH8
ot 9kl mo 8 1My,

ot 100 kl'u, o 3,6 Iy,
ot 1Ty po 3 My,

ot 100 k', o 8 M, - -

6e3 npeaycunutens, RBW = 1 Ty, (Hopmup.)

ot 9 k' po 100 kI,
(Tonbko Mopenu .04/.14/ .08/.18)

o1 100 KMy o 1 MIw,
ot 1 Ml go 10 My
ot 10 My o 2 My

ot 2Ty o 3,6 My,

ot 3,6 My go 51Ty,

ot 51Ty o 6,5 My,

o1 6,5 My po 13,6 Iy,
o1 13,6 MMy po 18 M,

ot 18 M oo 20 Iy,

< -108 nbmBT, -118 nbMBT (TWn.) < -96 nbmBT, -106 nBbMBT (T!N.)

< -115 pbmBr, -125 abMBT
< -136 nbmBT, -144 nbmBT
< -141 nbmBT, -146 nbMBT
< -138 nbmBT, -143 nbMBT
- < -142 nbmBr, -146 nbMBT (T1n.)
- < =140 pbmBT, -144 gbMBT (TWn.)
= < -136 nbmBT, -141 gbMBT (Tvn.)

™n.)
™n.)

™n.)

™n.)

< -134 pbmBr,
-139 gbmBT (Tvn.)
< -130 nbwmBT,
-135 gbmBT (Tvn.)

¢ npeaycunuteneM, RBW = 1T (Hopmup.)

ot 100 k' go 1 MIy
ot 1 My, go 10 Mry,
or 10 MMy o 2 Iy,
ot 2 My po 3,6 My,
o73,6 Iy po 5 My,
ot 51Ty no 6,5 Iy,
ot 6,5 Iy 8o 8 My,
ot 8 My o 13,6 MMy
ot 13,6 My go 18 My,
o1 18 My go 20 Iy,

o1 300 My, oo 3,6 M,

ot 3,6 My po 20 My,

yacrora 500 MIy,
0TCTPOIiKa OT Hecyweit 30 kI,
0TCTPOIiKa OT Hecyweit 100 KTy
0TCTpOiKa OT Hecywer 1 My

10MMy <f< 3,6y

3,6Mu<f<20Mmy

R&S®HA-2204, 4,5 Ay

R&S®HA-Z206, 6,75 Ay

< -133 nbmBT, -143 nbMBT
< -157 nbmBT, -161 gbMBT
< -161 gbmBT, -165 gbmBT
< =159 nbmBT, -163 abMBT (TWN.) -

= < -155 nbmBT, =159 nbMBT (Tvn.)

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

- < -147 pbwmBr, -150 nbMBT (TMn.)

< -158 nbmBT, -162 nbMBT (TUn.)
< -155 gbMmBT, -160 nbMBT (T1n.)

< =150 nbmBT,
-155 nbmBT (Tvn.)

™n.) -
< -155 gbmBT, -160 nbMBT (T1n.)

™n.) -

™n.)

> 10 pbmBT, +15 nbMBT (T1N.)

- >3 nbmBT, +10 abMBT (T1N.)

< -95 pbH (1 Tw), ™n. -105 abH (1 M)

< =100 abH (1 Tw), un. =110 abH (1 Tw)

< -120 gbH (1 Tw), Tvn. -127 abH (1 Tu)

OTCYETOB, MaKC. MNUKOBbIA, MUH. NNKOBbIN, aBTOMNKOBbIN, CK3
<1p6,0,5ab (mn.)

- <1,5n6, 186 (mn.)
6,5-nroimoBblIit LBeTHON XK-aucnneii ¢ paspewernem VGA
0034

00454
194 mm % 300 MM X 69 MM (144 mm) !

3kr



BekTopHbIii aHanu3 ueneii?/BeKToOpHbI BONILTMETP *)

R&S®FSH4 R&S®FSH8 R&S®FSH13/20
[lnana3oH yactot mopenn .24/.28/.23/.30 ot 300 kT'y, 8o 3,6 My, 01 300 KTy, 8o 8 My, ot 100 k' o 8 T
BbixoaHas MOLWHOCTL (nopt 1) ot 0 1o -40 abmBT -
BbixoiHast MOWHOCTb (NPT 2) ot 0 1o -40 abmBT ot 0 no -40 nbmBT
N3mepenue napameTpos oTpaxeHus (S, S,,)
KoadduumeHT HanpasaeHHOCTH 01300 k' ao 3 My, > 43 nb (Hom.) > 43 b (Hom.) > 43 b (Hom.)"
ot 3Ty 03,6 My, > 37 1b (Hom.) > 37 b (Hom.) > 37 b (Hom.)"
ot 3,6 My m06 My - > 37 b (Hom.) > 37 b (Hom.)®
ot 6 My ao 8 MM - > 31 1b (Hom.) > 31 b (Hom.)®
Pexumbl 0ToOpaxeHus BEKTOPHbIE 13MepeHus napa- Monynb, dasa, Mogynb + dasa, anarpamma Bonsnepra-Cmuta, KCBH, koadduumeHT otpaxetus, m

METPOB OTPAXEHNA 1 Nepeaaym 0[HONOPTOBbIE NOTEPU B kabenw, 3neKTpuYeckan AnnHa, rpynnoBoe BPEMS 3afepXKu
(R&S®FSH-K42)
BEKTOPHbI BONBTMETD mogynb + asa, anarpamma Bonbnepra-Cmuta
(R&S®FSH-K45)
W3mepenne napameTpoB nepepayn

[NlnHamuyecknit ananasoH (S,,) ot 100 k', go 300 kI, 70 b (Tvn.) 70 b (Tvn.) -
ot 300 KTy, 1o 3,6 My, > 70 gb, 90 ab (vn.) > 70 gb, 90 ab (tvn.) -
ot 3,6 MMy a0 6 My, - > 70 gb, 90 ab (vn.) -
o1 6 My no 8 Mu - 50 ab (tvn.) -
[lnHamuyecknit ananasoH (S ,,) ot 100 k', go 300 kI, 80 nb (tvn.) 80 nb (tvn.) 80 nb (tvn.)
o1 300 KMy 10 3,6 Ty, >80 nb, 100 b (mn.) >80 nb, 100 ab (mn.) >80 nb, 100 ab (mn.)
o1 3,6 MMy 8o 6 My, - >80 gb, 100 g6 (vn.) >80 ab, 100 gb (vn.)
oT6 My ao 8 MMy - 60 ab (tvn.) 60 ab (tnn.)
Pexumbl 0T06paxeHus BEKTOPHbIE 3MepeHus napa- Monynb (ocnabnenue, yeunenne), hasa, Mofynb + Gasa, anekTpuieckas [nHa, rpynnoBoe BPEMs 3aepXKn

METPOB OTPAXEHNS 1 Nepeaaym
(R&S®FSH-K42)
BEKTOPHbI BOSILTMETP mofynb + dasa
(R&S®FSH-K45)

JlocTynHo TonbKO ANs Mopeneit .24/.28/.23/.30; ans moneneit .24/.28 nononnutensHo Tpebyetcs onumus R&SFSH-K42.
Tonbko Ans Mogeneit .24/.28/.23/.30, Tpebyetcs onumns R&S®FSH-K45.
Tonbko M3mMepeHue napameTpa S,,.
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NHDopmaums ong 3akasa

ba30BbIit 610K

MopTaTuBHbIi aHanuaatop cnekTpa, ot 9 k'y 1o 3,6 T, ¢ npeaBapuTeNbHBIM younuTenem R&S®FSH4 1309.6000.04
MopTaTuBHblit aHanu3atop cnektpa, o1 9 k' fo 3,6 L, ¢ NpeaBapuTENbHBIM YCUANTENEM U CEASLIMM FeHepaTopoM R&S®FSH4 1309.6000.14
MopTaTusHblii aHanuaatop cnekTpa, ot 100 kI'u Ao 3,6 Tu, ¢ NpeaBapuTENbHBIM YCUAUTENEM, CEAALMM FeHePaToOPOM 1 BCTPOEHHBIM R&S®FSH4 1309.6000.24
KCBH-mocTom

MopTaTuBHbIit aHanu3atop cnektpa, o1 9 k' fo 8 ITL, ¢ npeaBapuUTENbHBIM YCUAUTENEM R&S®FSH8 1309.6000.08
MopTaTuBHbIA aHanu3atop cnekTpa, ot 9 kl'y Ao 8 ITu, ¢ npeaBapuUTENbHBIM YCUANTENEM W CREASLIAM FEHEPATOPOM R&S®FSH8 1309.6000.18
MoptatusHblii aHanuaatop cnekTpa, ot 100 kI'y Ao 8 T, ¢ npesBapuTenbHEIM yCUnuTenem, CAeAsLIMM reHepaTopoM W BCTPOEHHbBIM R&S®FSH8 1309.6000.28
KCBH-mocTom

MoptatusHbIii aHanuaatop cnekTpa, ot 9 k' 1o 13,6 Tu, ¢ npeaBapuUTeNbHLIM yeuauTenem R&S®FSH13 1314.2000.13
lMopTaTuBHbIii aHanuaatop cnekTpa, ot 9 k' 1o 13,6 IMu, ¢ npeaapuTenbHbIM yeunutenem, cneasum resepatopom ot 300 kM 1o 8 My n  R&S®FSH13 1314.2000.23
BCTPOEeHHbIM KCBH-MocTOM

MopTaTuBHbIi aHanuaatop cnekTpa, ot 9 k'y 1o 20 Tu, ¢ npeABapuUTENbHbIM 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 M un R&S®FSH20 1314.2000.30

BCTpOeHHbIM KCBH-MocToM

MocTaBnsiemMble NPUHAANEXHOCTH

Jlntnii-noHHas akkymynstopHas 6atapesi, USB-kabenb, LAN-kabenib, UCTOYHIK NUTAHNS OT CETI NepeMeHHOro Toka, koMnakT-auck ¢ M0 R&S®InstrumentView u nokymeHTaumei,
KpaTkoe PyKOBOACTBO NO JKCnyataumm

AnnapatHas onuus

JInTnii-noHHas akkymynstopHas Gatapes, 6,75 A4 (ycTaHaBnMBaeTcs Ha 3aBofe; MoiepHu3aLma 6atapem ¢ 4,5 A4 10 6,75 Ay) R&S®FSH-B106 1304.5958.02
MpeuyUanoHHbI UCTOYHMK ONOPHOI YacTOThI, cTapeHne: < 3,6 x 10-/rop, R&S®FSH-Z114 1304.5935.02
MporpaMmHbIe onuum (06bI4HO Ans BcTpoeHHoro M0)

Mpunoxenne fns UI3MEPEHNS CNEKTPOrPamMMbl R&S®FSH-K14 1304.5770.02
MpunoxeHue ans aHanuaa nomex (NporpaMmHas onwns) R&S®FSH-K15 1309.7488.02
N3meputensHoe Npunoxenue fng reonpussasky (NporpamMmHas MnLeHans) R&S®FSH-K16 1309.7494.02
/3MepuTenbHOE NPUNOXEHNE NS BHYTPEHHErO KapTorpadupoBaHns (MporpaMmMHas MLEH3Ns) R&S®FSH-K17 1304.5893.02
MMnynbCHbIE N3MEpeHNst C MOMOLLIO iaTyika MOLLHOCTM (MpOrpamMMHas IMLEH3Ns), R&S®FSH-K29 1304.5993.02
(Tpebyetcs onums R&S®FSH-2129 anq moneneit R&S®FSH4/8/13/20 ¢ cepuitHbimu Homepamu Huxe 121000)

/3mepeHue paccTosiHuS 10 MecTa NoBPeXAeHus (Tonbko ans Mopeneii .24/.28/.23/.30, pekomeHaytotes onunmn R&S®FSH-Z320 unn R&S®FSH-K41 1304.5612.02
R&S®FSH-Z321 1 R&S®FSH-Z28 nnu R&S®FSH-229)

BekTopHble M3MepeHus napamMeTpoB OTPaXeHst U nepefayu R&S®FSH-K42 1304.5629.02
(Tonbko ans Mopeneit .24/.28, Tpebyetcs onuus R&S®FSH-Z28 unu R&S®FSH-229)

BekTopHblit BONLTMETP (TONbKO Ans Mopenelt .24/.28/.23/.30, Tpebyetcs onuns R&S®FSH-Z228 unn R&S®FSH-729) R&S®FSH-K45 1304.5658.02
TpUnoxeHne Ans UBMEPEHNS 3NEKTPOMArHUTHOrO Nonst R&S®FSH-K105 1318.6200.02
Mpunoxenue ans uamepexns GSM n EDGE R&S®FSH-K10 1304.5864.02
MpunoxeHue Ans U3MEPEHNs MUNOTHOTO KaHana 1 3HaueHns EVM curtanos 3GPP WCDMA BTS/NodeB R&S®FSH-K44 1304.5641.02
TMpuUnoxeHne Ans U3MEPEHN MOLLHOCTY B KOA0BOI o6nact curHanos 3GPP WCDMA BTS/NodeB (tpebyetcs R&S®FSH-K44) R&S®FSH-K44E 1304.5758.02
MpunoxeHne ans 3MePEeHIs NUOTHOTO kaHana 1 3HaueHnst EVM curtanos 5C CDMA2000° R&S®FSH-K46 1304.5729.02
MpunoxeHne ans uaMepeHns MOLHOCTM B koA0BOI o6nacTu curHanos 6C CDMA2000® (tpebyetcs onuns R&S®FSH-K46) R&S®FSH-K46E 1304.5764.02
TMpUnoxeHne Ans UI3MEPEHUs NUAOTHOTO KaHana v 3Hayenus EVM curianos 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
N3mepeHue MOWHOCTY 1 3HaveHus EVM curianos BC TD-SCDMA R&S®FSH-K48 1304.5841.02
N3mepeHue MowHocTH 1 3HaveHus EVM curianos BC TD-SCDMA/HSDPA (tpe6yetcs onumst R&S®FSH-K48) R&S®FSH-K48E 1304.5858.02
MpunoxeHne Ans 3MepeHns sHaveHns EVM 1 HUCXoasLiero nunotHoro kaxana LTE FDD R&S®FSH-K50 1304.5735.02
MpUNoXeHNe Ans U3MEPEHINS MOAYASLMN U HUCXOASLLEr0 paclumperHoro kaxana LTE FDD " (tpebyetcs onums R&S®FSH-K50) R&S®FSH-K50E 1304.5793.02
MpunoxeHne ans u3meperus 3HayeHns EVM u Hucxoasiero nunoTHoro kaHana LTE TDD " R&S®FSH-K51 1304.5812.02
Mpunoxenue ans 3MEPEHNs MOZYNSLMN U HUCXOASLLErO paclumperHoro 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 PEXMME NPUEMHIKA 1 PEXUME CKaHNPOBAHNS KaHanoB R&S®FSH-K43 1304.5635.02
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PekomeHayeMble JONONHEHNS: AAaTYUKN MOLLHOCTH

HanpaBneHHbIit fat4mk MowwHocTy, o1 25 My, go 1 1T R&S®FSH-Z14 1120.6001.02
HanpasnenHblit satauk MowHocty, ot 200 MIy go 4 My, R&S®FSH-744 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 AaT4uK MowwHOCTH, OT 1 HBT fio 100 MBT, o1 10 MI'y fo 18 Ty, ™2 R&S®NRP-2221 1417.0309.02
LLInpokononocHbIi Aatymk MowwHoct, o1 1 HBT 1o 100 MBT, o1 50 My go 18 Ty "2 R&S®NRP-781 1137.9009.02
LLInpokononocHbIi Aatymk MowwHocTh, o1 1 HBT 10 100 MBT, ot 50 MMy Ao 40 T (2,92 mm) "2 R&S®NRP-785 1411.7501.02
LLInpokononocHbIit aatumk mowHocTi, ot 1 HBT Ao 100 MBT, o1 50 MI'y, fo 40 My, (2,40 mm) -2 R&S®NRP-Z86 1417.0109.40
LLIupokononocHlit fatunk MowHocTH, ot 1 HBT 1o 100 MBT, o1 50 MI'y o 44 M (2,40 mm) V2 R&S®NRP-Z86 1417.0109.44
TpexkaHanbHbI AMOAHBIA AaTumK MowHocTy, ot 100 nBT o 200 MBT, ot 10 My, oo 8 Ty, R&S®NRP8S 1419.0006.02
TpexkaHanbHbli AOAHBIA AaT4mnk MowHocT, o1 100 nBt go 200 mBr, ot 10 My no 18 My R&S®NRP18S 1419.0029.02
TpexkaHanbHbl ANOAHBIA AaTymk MowHocT, ot 100 nBt go 200 mBr, ot 10 My ao 33 My R&S®NRP33S 1419.0064.02
TpexkaHanbHblii ANOAHbIA aaTymk MotHocT, ot 100 nBT go 200 mBT, ot 50 My no 40 My R&S®NRP40S 1419.0041.02
TpexkaHanbHbIi AMOAHBIA AaTynK MotHocTh, ot 100 nBT o 200 MBT, o1 50 MI'y go 50 My, R&S®NRP50S 1419.0087.02
TennoBoit patumk mMotHocTi, ot 300 HBT 1o 100 MBT, o1 0 0 18 T R&S®NRP18T 1424.6115.02
Tennosoit farynk mowHocty, ot 300 HBT no 100 mBT, o1 0 8o 33 My R&S®NRP33T 1424.6138.02
Tennosoit farynk mowHocTy, ot 300 HBT o 100 mBT, o1 0 8o 40 My R&S®NRP40T 1424.6150.02
Tennosoit gatuuk MowHocTi, o1 300 HBT go 100 MBT, o1 0 1o 50 My, R&S®NRP50T 1424.6173.02
Tennosoit gatumk MowHocTi, o1 300 HBT go 100 MBT, o1 0 1o 67 My, R&S®NRP67T 1424.6196.02
Tennooit gatynk motHocTi, ot 300 HBT no 100 mMBT, o1 0 o 110 Ty R&S®NRP110T 1424.6215.02
[atuuk cpenHeit motHocTu, ot 100 nBT go 200 mBT, ot 8 k' f0 6 I, R&S®NRP6A 1424.6796.02
[arunk cpepneit mowwHoct, ot 100 nBt go 200 mBT, ot 8 k'u, go 18 My, R&S®NRP18A 1424.6815.02
PekomeHpyemble fONONHEHMS: KaGeny aaanTepoB Ans JATYNKOB MOLLHOCTH

Anantep USB (naccuBHblIit), fnst NOAKNOYEHNS AaTunKoB MoluHOCT R&S®PNRP-Zxx k R&S®FSH R&S®NRP-Z4 1146.8001.02
NHTepdelicHblit kabenb USB, anmka: 1,5 m, ans noaknioyerns aarymko R&SONRP k R&S®FSH R&S®NRP-ZKU 1419.0658.03
KabGenb-apantep ans aarynkos MowwHocTn R&S®NRP-Z8x v onums R&S®FSH-229 R&S®FSH-7129 1304.5887.00
KaGenb-apantep USB ang onumn R&S®FSH-Z14/-Z44, pnna: 1,8 m R&S®FSH-7144 1145.5909.02
OnTMYeCKMI AaTYNK MOLLHOCTM U NPUHAANEXHOCTH

OnTuyeckuit USB-n3meputens Mowroctn OEM (repmannii) R&S®HA-Z360 1334.5162.00
OnTuyeckuit USB-n3meputens MowHocTn OEM (04MLLEHHBIN apCeHM, ranaus-uHans) R&S®HA-Z361 1334.5179.00
SC-agantep 1S ONTUYECKOTO U3MEPUTENS MOLLHOCTH R&S®HA-Z362 1334.5185.00
LC-amantep Ans ONTMYECKOro N3MEpUTENs MOLLHOCTM R&S®HA-Z363 1334.5191.00
YHuBepCabHbIi 2,5 MM aaantep Ais ONTUYECKOro N3MepPUTENst MOLLHOCTH R&S®HA-Z364 1334.5204.00
YHuBepcanbHblii 1,25 MM aaantep s ONTUYECKOr0 M3MEPUTENS MOLLHOCTI R&S®HA-7365 1334.5210.00
Maty-kopa SC-LC SM, SX, anuHa: 1 m R&S®HA-Z366 1334.5227.00
Mary-kopg, SC-SC SM, SX, pmHa: 1 m R&S®HA-Z367 1334.5233.00
PekomeHpyeMmble AONONHEHNS ANs KanMOPOBKM

Kom6uH1poBarHas kannbposoyHas mepa XX/K3/50 Om, ans kanmbposku namepenuit KCBH u DTF, ot 0 go 3,6 My, R&S®FSH-729 1300.7510.03
Kom6uH1MpoBarHas kannbposoutas mepa XX/K3/50 Om, ans kanubposku namepenuit KCBH v DTF, ot 0 go 8 My, R&S®FSH-728 1300.7810.03
Bnok kanu6poBku, o1 2 My o 4 ITu, ana mogeneit R&S®FSH co BcTpoeHHbiM KCBH-MocToM R&S®ZN-Z103 1321.1828.02
KannbposouHbIit komnnekT, Buaka 3,5 Mm, kombuHnposanHas mepa XX/K3/50-omHas Harpyska/nepembiuka, o1 0 1o 15 Ty, R&S®ZV-Z135 1317.7677.02
KannbposouHblit komnnekT, po3etka 3,5 Mm, komOuHupoBaHHas mepa XX/K3/50-omHas Harpyska/nepembiuka, ot 0 o 15 My, R&S®ZV-2135 1317.7677.03
KannbposouHbiit komnnekt, Bunka N-Tuna, komOuHMpoBaHHas Mepa XX/K3/50-omHas Harpyaka/nepembika, 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 My R&S®ZV-Z170 1164.0496.03
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PekomeHayemble JONONHEHNS Ansl TECTUPOBAHUS

Cornacyiowmii atreHioatop, 50/75 Om, aByHanpaenerHbiit, o1 0 fo 2,7 Mu, posetka N-tuna/sunka N-Tuna, LonycTimas Harpyska 2 Bt R&S®RAZ 0358.5714.02
Cornacyiowmii atrenioatop, 50/75 Om, aByHanpaenerHbiit, o1 0 fo 2,7 Mu, posetka N-tuna/sunka N-Tna, fonyctimas Harpyska 2 Bt R&S®RAM 0358.5414.02
Cornacylowmit atrenioatop, 50/75 Om, aByHanpasnerHbiit, ot 0 fo 1 1T, posetka BNC/Bunka N-tuna, sonyctumas Harpyska 1 Bt R&S®FSH-Z38 1300.7740.02
Apnanrep, Bunka N-tuna/rHe3no BNC 0118.2812.00
Ananrep, 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/unka 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 fo 6 ITu, poseTka N-Tuna/sunka N-tuna 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
ArreHioatop, 100 Bt, 30 ab, 50 Om, ot 0 go 2 ITu, po3eTka N-tuna/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 Iy, 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 ONONHEHNS: aHTEHHA AIS TECTUPOBaHUS MOOMALHOIA CBSI3W U 060pYyA0BaHME Ans ucnbitaHus Ha SMC

AnTenHa GSM/UMTS/CDMA, ¢ MarHUTHbIM kpennexnem Ha ananaso 850/900/1800/1900/2100, pasbem N-tuna R&S®TS95A16 1118.6943.16
BceHanpasneHHas aHteqHa, ot 30 My go 3 Mu, ans R&S®TS-EMF R&S®TSEMF-B1 1074.5719.02
BceHanpaenenHas auTenHa, ot 700 My o 6 ITu, ana R&S®TS-EMF R&S®TSEMF-B2 1074.5702.02
BceHanpasneHHas aHTeHHa, ot 9 k' 1o 200 My, ans R&S®TS-EMF R&S®TSEMF-B3 1074.5690.02
Habop koMnakTHbIX NPOBHIKOB ANS 3MEPEHNS HANPSXKEHHOCTI 3NEKTPOMArHUTHOrO Nons B BamkHeN 3oHe, ot 30 My ao 3 Ty, R&S®HZ-15 1147.2736.02
Mpeaycunutens Ha 20 ab, 3 T, ot 100 B go 230 B, ans R&S®HZ-15 R&S®HZ-16 1147.2720.02
PekomeHAyeMble ONONHEHNS: HAaNpPaBAEHHasl aHTEHHA U NPUHAANEXHOCTH

PyyHas HanpasneHHas aHTeHHa (PyKOSITKa aHTEeHHbI) R&S®HE400 4104.6000.02
PyyHast HanpaBneHHast CBY aHTeHHa (pyKOSiTKa aHTEHHbI) R&S®HE400MW 4104.6000.03
Habop kabeneit ans R&S®HE400 n R&S®HE400MW R&S®HE400-K 4104.7770.02
OcHoBHasi pyyHas HanpasneHHasl aHTeHHa (PYKOSITKA aHTEHHbI) R&S®HE400BC 4104.6000.04
Ha6op kabeneit ans R&S®HE400BC R&S®HE400-KB 4104.7770.04
Mogynb BY-anTeHHbI, 0T 8,3 k' 1o 30 MIy, R&S®HE400HF 4104.8002.02
Mogynb OBY-aHTeHHbI, o 20 MI'y, go 200 My R&S®HE400VHF 4104.8202.02
Mogynb CBEPXLUINPOKONOAOCHOI aHTeHHBI, 0T 30 MIy, 8o 6 T, R&S®HE400UWB 4104.6900.02
Moaynb noroneproanyeckoi aHterHsl, o1 450 My go 8 My, R&S®HE400LP 4104.8402.02
Mogynb aHTeHHbI COTOBOI CBsA3u, oT 700 MI'y go 2500 MIy, R&S®HE400CEL 4104.7306.02
Mogynb CBY aHTeHHbI, 0T 5 My 1o 20 My R&S®HE400SHF 4104.8602.02
Mopynb aHTeHHbl auanasona S/C, ot 1,7 IMuy 8o 6 My, R&S®HE400SCB 4104.7606.02
TpaHcnopTHbiii keiic ans R&S®HE400 R&S®HE400Z1 4104.9009.02
CymKa s TpaHenopTuposki (Hebonbluast) ans R&S®HE400 (pekoMerayeTcst st OAHOMO WAM [BYX aHTEHHbIX MOJYNeiA) R&S®HE400Z2 4104.9050.02
Cymka ang TpaHcnopTuposkm (6onbluast) s R&SCHE400 (pekomeHayeTcs ang Tpex Un YeTbipex aHTeHHbIX MOZynei) R&S®HE400Z3 4104.9080.02
Tpetora ans R&S®HE400 R&S®HE400Z4 4104.9109.02
PekomeHayeMble ONONHEHNS AN UCTOYHUKA NUTaHUS

JINTNiA-noHHbIRA akkymynstop, 4,5 Ay R&S®HA-Z204 1309.6130.00
JInTnit-noHHbIA akkymynsTop, 6,75 Ay R&S®HA-Z206 1309.6146.00
3apsiaHoe YCTPOICTBO, AN IUTHIA-MOHHOTO akkymynsTopa, 4,5 Ay/6,75 Ay®) R&S®HA-Z203 1309.6123.00
AsToMOBMNLHBIN ananTep, 12 B R&S®HA-2202 1309.6117.00
PekomeHayeMble JOMONHEHNS ANS TPAHCNOPTMPOBKU NOPTaTMBHOIO aHanu3aTtopa cnektpa R&S®FSH

Msrkas cymka ans nepeHocku (L x B x T 260 Mm % 360 mm x 280 mm) R&S®HA-Z220 1309.6175.00
MpOYHbIA TPAHCNOPTHbIN KENC R&S®HA-Z321 1321.1357.02
Yexon Ans nepeHocku, BKIoYast rpyaHyio 06BA3KY U LOXAEBNK R&S®HA-7222 1309.6198.00
MneyeBoit pemMeHb AN Yexna NepeHocku R&S®HA-Z223 1309.6075.00
PekomeHayeMble ONONHEHNS: Npoyee

Kapra namsitu SD, 8 I'6aitt ¢ R&S®HA-Z232 1309.6223.00
GPS-npremHmk R&S®HA-Z240 1309.6700.03
HayLuHmku R&S®FSH-Z36 1145.5838.02
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3anacHble YacTu

3anacHoit USB-kabenb R&S®HA-Z211 1309.6169.00
3anacHoi kabens LAN R&S®HA-2210 1309.6152.00
3anacHoil anantep NepemMeHHOro Toka R&S®HA-Z201 1309.6100.00
3anacHoii komnakT-guck, ¢ N0 R&S®InstrumentView 1 fokymextaumeit Ha R&S®FSH R&S®FSH-745 1309.6246.00
Kpatkoe pykoBoacTeo no akcnayaraumu ans R&S®FSH, neyatHas Bepcus, Ha aHIMIACKOM A3blke R&S®FSH-Z46 1309.6269.12
Kpatkoe pykoBoacTeo no akcnnyaraumu ans R&S®FSH, neyatHasi Bepcus, Ha HEMELKOM 5i3blke R&S®FSH-Z47 1309.6269.11

U [locTynHo Ans aHannsatopos R&S®FSH ¢ cepuitbiMu Homepamu He Huxe 105000.

2 [inq patyukos moutHoctn R&S®NRP-Zxx, Takxe Tpebyetca USB-apantep R&S®NRP-Z4.

9 Tpebyetcs Ans 3apsaa akkymynsaTopHoi 6atapen Hezasucumo o1 R&S®FSH.

4 Ananuaatopbl R&S®FSH ¢ cepuitHbiMu Homepamn He Boiwe 105000 Tpe6yioT Hanuymne kapTsl namsitn SD Ans 06HoBAEHNs BCTpoeHHoro MO.

Ba3oBblit 610k 3 ropa

Bce octanbHble npeameTsl 1ron

Onuuu

PaclumpeHue rapaHTUnHOrO Cpoka Ha OfWH oA R&S®WE1 Q6patTECh B MECTHbII 0OGUC NPOAAX GUPMbI
PacLUMPEHYe rapaHTUHOTO CPOKa Ha /1A roa R&SCWE2 Rohde & Schwarz.

PaclumpeHne rapaHTuitHOro Cpoka Ha OfMH FOf, BKIOYAs EXErofHYI0 KannbpoBKy R&S®CW1

PaclumpeHne rapaHTuitHoro Cpoka Ha ABa rofa, BKIoyas eXerofiHylo kannbposky R&S®CW2

PaclumpeHme rapaHTUItHOTO CpOKa Ha OfMH rof, BKIoYas eXeroiHyto kanmbposky B akkpe-  R&SCAW1
LMTOBAHHOM METPONOTNYECKOM LIEHTPE
PaclumpeHne rapaHTUitHOro Cpoka Ha ABa rofia, BKIoYas eXerofxylo kannbposky B akkpe-  R&ASCAW2
[LMTOBAHHOM METPONOTNYECKOM LIEHTPE

CnoBecHblit 3Hak Bluetooth® u norotunel npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnanueit Rohde & Schwarz Ha 0cHOBaHWM AnLEH3MM.
CDMA2000® aBnsieTcs 3aperncTpupoBaHHbiM TOBApHbIM 3Hakom opraHu3aiim Telecommunications Industry Association (TIA-USA).
«WiMAX Forum» siBnsieTcst 3aperucTpupoBaHHbIM ToBapHbIM 3Hakom opranudauuu WiMAX Forum. «WiMAX», norotun WiMAX Forum, «WiMAX Forum Certified» u norotun WiMAX Forum Certified — ToBapHbie

3Haku opranudauun WiMAX Forum.
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Rohde & Schwarz

Bonblue 4YeM Cepeuc pynna komnanmii Rohde & Schwarz, cneunanuaupytowasncs Ha npons-

I 110 BCEMY MDY BO/ICTBE 3/1EKTPOHHOTO 060PYA0BAHNS, NPeANaraeT MHHOBALMOHHbIE

1 G I (LRI PELLEHNS B CREAYIOLLIMX 0BNACTAX: KOHTPOMb W1 U3MEPEHNS, TENE- 1

1 MHAUBMAYaNbHO U rMoko

D N pafnoBeLLaHme, 3alluiLeHHast CBSI3b, kKuBep6e3onacHOCTb, MOHUTOPUHT 1
1 Ha [UIUTESIbHYIO NePCrekTUBy TeCTMpOBaHne ceteit ca3u. OcHoBaHHas bonee 80 net Hasaf, 31a Heaa-

BUCMMAs KOMNaHKS, WTab-KBapTMPa KOTOPOI pacnonoxeHa B r. MioHxeHe
(FepmaHust), IMEET LUMPOKYK TOProBO-CEPBUCHYIO CETb 11 NPEACTaBNEHA
ROHDE & SCHWARZ B POCCUU Gonee yem B 70 cTpaHax.

r. Mocksa

117335, HaxumoBckuii npocnekT, 58
Ten.: +7 (495) 981 35 60

e-mail: sales.russia@rohde-schwarz.com

www.rohde-schwarz.com/ru

r. Catkr-TleTep6ypr PecypcocGeperatoiuue MeTofbl IPOEKTUPOBaHNUS

197101, yn. Lusenckas, 4. 1, odwcs 606 1 604 1 Jkonoruyeckas 6e30MacHOCTb 1 3KONOTMYECKMIA Crej,
Ten.: +7 (812 448 6508 1 9HeproadGEKTUBHOCTb 1 HU3KMIT YPOBEHD BLIGPOCOB
e-mail: sales.petersburg@rohde-schwarz.com .
1 ﬂ,OJ‘IFl/II/I CpokK Cﬂy>K6bI M ONTUMN3NPOBAHHbIE NPON3BOACTBEHHbIE
r. HoBocubumpck pacxoabl
630132, yn. Kpactosipckas, f. 35, oduc 1603
Ten.: +7 (383) 23039 91 CepTuduumposaxHas cuctema CepruduunposanHas cucrema
e-mail: sales.novosibirsk@rohde-schwarz.com MEHE[IXMEHTA KauecTsa 3KONOTMYECKOTO MEHEAXMEHTa

r. KpacHosipck
660135, yn. Bechbl 3a, bl «<Becha», oduc 410
Ten.: +7(391) 276 16 53

r. HwxHnii Hosropop

603000, yn. Makcuma Fopbkoro, f. 117, oduc 605
Ten.: +7 (831) 233 03 00

Ten.: +7 (831) 233 03 01

e-mail: sales.nnovgorod@rohde-schwarz.com

r. PocToB-Ha-JloHy

344018, yn. Texyyesa, A. 139/94, Clover House, oduc 434
Ten.: +7 (863) 206 20 29

Ten.: +7(928) 12522 74

e-mail: sales.rostov@rohde-schwarz.com

r. EkatepuHGypr

620142, yn. 8 mapra, £. 51, oduc 702

Ten.: +7(343) 311 00 72

e-mail: sales.ekaterinburg@rohde-schwarz.com

r. KasaHb
420034, yn. lekabpuctos, A. 856, oduc 712
Ten.: +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com o
CepBUCHbIi LLEHTP

000 "POLE n LLIBAPL, PYC"

117335, r. Mocksa, Haxumosckuit npocnekT, 58
Ten.: +7 (495) 981 35 67

dakc: +7 (495) 981 35 69

e-mail: service.russia@rohde-schwarz.com

r. BopoHex

394030, yn. Komuccapxesckoit, . 10, opuc 1213
Ten.: +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com




