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KPATKOE OMNMUCAHUE

Ananusartop cnektpa R&S®FSH — 310 yno6HbIN M NPOYHBbIi NpMbOp, NpefHa3HaYeHHbIN ang paboTsl B
noneBbIX ycnoBusix. Hebonbluoin Bec, yao0bCTBO 1 NPOCTOTA SKCMyaTauum, a Takxe 00MblIOe KONMYeCTBO
N3MEPUTENbHBIX QYHKLIMIA AeNaloT 3TOT NPUOOP HE3aMEHMMBLIM AN TeX, KOMY TpebyeTcst 3P PEKTUBHbIIA

WHCTPYMEHT ANSi HAPYXHbIX PaboT.

RS®FSH npenctasnset cobol NopTaTyBHbIA aHANM3aTop CEKTPa, a Takxe,
B 3a@BMCMOCTU OT MOLENM W YCTAHOBAEHHBIX OMUMIA, U3MEPUTENb MOLLHO-
CTW, TecTep Kabenel n aHTeHH 1 [1BYXNOPTOBbINA BEKTOPHI aHANM3aTop Lie-
neit. OH obecneursaeT Harbonee BaxHble GyHkuyI BY-aHanmaa, kotopele
HEeoOX0aMMbI CneuyanucTam-paanoTexHkam 1in Gpuragam no yCTaHoBKe
V1 TEXHWUHECKOMY 0OCTYXMBAHWIO ANF PELLIEHNS MOBCEAHEBHbIX 3MEPUTENb-
Hbix 3aaa4. [prbop, HanpUMep, MOXET UCMONb30BATLCH ANA 0OCYXMBAHMS
VAW YCTAHOBKM NEPEeaatoLLIMX CUCTEM, NPOBEPKY KAOENEN 1 aHTEHH, OLIEHKN
Ka4yeCTBa CUrHanoB B Cepe BELLAHS, PaAMOCBSIaN 1 OOCIYXMBAHWS, 13-
MEPEHNS HANPSKEHHOCTU 3NEKTPUYECKOTO MONA WK N9 PELIEHUS NPOCTbIX
nabopatopHbix 3aad. AHannzatop R&S®FSH cnocobeH BeinonHKTL Niooyio
113 3TUX 33124 ObICTPO, HAAEXHO ¥ C BBICOKOM TOYHOCTHIO.

06nanas Becom Bcero 3 kr, aHanmaarop cnextpa R&S®FSH no-HacToswe-
My yaoOeH B pabote. [Ins 4acto 1enonbayembix QYHKLMA NpenyCMOTPEHbI
YOOOHbIE GYHKLIMOHANbHbIE KNaBULLK. BenukonenHblid LIBETHON avcnnei ner-
KO YMTAETCS AAXe Npu MIOXMX YCOBUAX OCBELLEHMS, OH TakXe NoaaepXM-
BaEeT PaboTy B MOHOXPOMHOM PEXVME AN SKCTPEMANbHbBIX YCIOBNA.

EmkocTb akkymynstopHoit Gatapen npubopa R&S®FSH obecneunBaet ero
HenpepbIBHyIO PaboTy B TeueHe 4,5 4acoB. 3ameHa batapeu BbINOAHAETCS
B CHMTAHHbIE CEKYHAbI, a BCE Pa3bEMbl 3alLULLEHbI OT prISF.

KnioyeBbie ¢akTbl

» [lnanasoH yactot. ot 9 kI, ao 3,6/8/13,6/20 My,

» Boicokas dyBCTBUTENBHOCTL < —141 nbMBT (1 Tu),
¢ npeaycunutenem < -161 nbmBT (1 Tu)

» [lonoca aemoaynaumm 20 MM, ang aHannaa curdanos LTE

» Huakas norpewHocTb uamepeHnin (< 1 ap)

> V13mepuTenbHbie QYHKLMW N9 BCEX BAXHENLLVX M3MEPUTENBHBIX 3a4aY,
CBSA3aHHbIX C 3aMyCKOM 1 0OCNYXMBAHMEM NEPEAAIOLLYX CHCTEM

» BcrpoenHbii cnepsuimi reseparop 1 KCBH-MOCT €O BCTPOEHHbIM
VHXEKTOPOM MITaHM] NOCTOSHHOMO TOKa

» JIByXNOPTOBbI aHaNM3aTop Lienen

> [1pO4HbIN BarosalLyLLEHHbI KOpnyc Ans HanPSXeHHON paboThl B
MONEBbIX YCMOBUAX

» Yno6cTBO B 06pALLEHIM 3a CYeT Manoro Beca (3 kr ¢ 6atapeeit) u
NErkoNI0CTYNHbIX KNaBuL BbOOpa QYHKUMIA

» Yno6CTBO PaboThl ¢ NPrMOOpPOM Bnarofapst NONb30BATENLCKUM
npeaHacTporkam (Mactep HaCTPOMKN M3MEPEHMI)



NPEUMYLLECTBA U KJTIO4YEBbBIE

OCOBEHHOCTH

3MepeHye MOLHOCTH MMNYNbCHBIX CUTHANOB

3mepeHns MOLLHOCTY B KaHane

/13MepeHns MOLHOCTI B COCEIHEM KaHane

3mepeHns napasuTHbIX M3Ny4eHnii (CNekTpanbHas Macka unyyeHus)

3mepeHns cnekTpa MOAynsLuMu Ha UMMYNbCHBIX CUrHanax co

CTPOOMPOBAHHON Pa3BEPTKON

AHanu3 nepefaBaemMblx CHrHANOB (C NOAK0YEHEM K 6A30BOM

CTaHUMM nnn 6ecnpoBOAHbIM CNOCOO0OM)

- GSM/GPRS/EDGE

- WCDMA/HSDPA/HSPA+

- CDMA2000®

- 1xEV-DO

- LTE FDD/TDD

- NB-loT

- TD-SCDMA/HSDPA

BekTopHbI aHanm3 Lenen

OnHONOPTOBbLIE M3MEPEHVS NOTEPb B kabene

/3mepeHne pacCcTosHUS 10 MeCTa MOBPEXAEHNS

BeKTOpHbIN BONBTMETD

Onpeaenexne MecTONONOXEHNS 1 MOBbILIEHHAR TOYHOCTb U3MEPEHNS

C 1CNonb3oBaHuem GPS-npuemHiika

BbICOKOTOYHbIE M3MEPEHNS MOLHOCTH Ha YacToTax a0 110 T ¢

MCNONb30BAHNEM AATHYMKOB MOMOWAEMON MOLIHOCTH

» HanpaBneHHble 3MEepeHna MOLWHOCTY B AvanasoHe o 4 My,

» 13mepnTens MOWHOCTM B KaHane

» AHan3 MMNynbCOB C MOMOLLBIO LUMPOKONONOCHBIX AATHUKOB
MOLLHOCTH

> I3MepeHmne ONTUYEeCKON MOLLHOCTW G NOMOLLBIO ONTUYECKOrO

[aryyka MOLLHOCTH

vVvyvyyvyy

\4

vVvyvYyyvyy

v

» 13mMepeHure cnekTporpamm ¢ NoMoLLbio onumii R&S®FSH-K14 1
R&S®FSH-K15

» AHann3 nomex ¢ noMoLbio onuun R&S®FSH-K15 1 HanpaBneHHbIx
AHTEHH

» [eonpweaska

» BHyTpEHHEe kapTorpapupoBanme

vvyyvyy

Jlerko AOCTYNHbIE 11 XOPOLIO 3aLUMLLEHHBIE PA3bEMbI

13mepeHie HanpSKEHHOCTY NOAS C MOMOLLbIO BCEHANPABAEHHbIX
aHTEHH

Mpunoxenune ang nameperns SMM (onumsg R&S®FSH-K105)

MpenapuTenbHbie nameperns Ha IMC 1 ckaHMpOoBaH/e kaHanoB
N3meperne koadduumeHTa AM-moaynaumm

3mepeHmne nekaxeHnin curHana, Bol3BaHHbIX rapMOHMKaMK
Jlokanusauys CTOYHMKOB NOMEX

M0 R&S®InstrumentView ans NOKYMEHTUPOBAHNS PE3YNBTATOB
13MEepeHNs
[ncTarumoHHoe ynpasneHne yepes nHtepdeinc USB nnm LAN

BbICTPbINA BEIOOP BYHKLMIA C NOMOLLBIO KAABMATYPbI M MOBOPOTHOM
DYYKM

OnTUManbHoOE CYNThIBAHWE PE3yabTaTOB M3MEDEHMIA B M0G0
cuTyaumm

CerMeHTpoBaHHas passepTka

(dopMUPOBaHIE NPOTOKONA UCTIbITAHNIA BCETO 38 HECKOJBKO LLIATOB C
nomolbto mactepa R&S®FSH

HacTpoiika 4acToTbl C NOMOLLbIO TAOANL, KaHaN0B

PaboTa Ha pasHbix A3blkax

JIerkopoCTynHbIE, XOPOLO 3alLMLIEHHBIE PA3bEeMb

Rohde & Schwarz [oprarBHbiii aHanmaatop cnektpa R&S®FSH 3



MOHTAXA U TEXHUYECKOTO
ObCJIYXUBAHNA NEPEOAIOLLNX
CTAHUUN

Arannsatop cnextpa R&S®FSH npeHasHaveH g NpoBeaeHNa MoHTaxa 1 »  Boe u3MepeHus Ha nepefaBaeMblx CirHanax MoryT ObiTb BbINOAHEHb!

00CyxvBaHs nepeaaloLyx crctem. OH 06ECNEUMBAET CleayoLIME 13Me- Kak C NOAKIKo4EHNeM K 6a30BOI CTaHUWK, TaK U NO PMOUHTERDEIACY
pUTENBHBIE DYHKLMM: (OTA)
» [1poBepKa kayecTBa CurHana B CNeKTRaNbHOM 1 BDEMEHHOM 06nacTy » CnexTporpaMMHbIiA aHanu3 npepsIBUCTLIX COOEB
C MCNONb30BAHMEM U3MEPEHMIA MOLLIHOCT/ KaHana 1 U3MepeHuil » 13mepeHie paccTosHUS A0 NOBPEXAEHUS 1 ONIHOMOPTOBbIE U3MEDEHMS
napameTpoB MMNYNIbCHBIX CUTHANOB notepb B kabensix
» Aranvs nepenasaembix curHanos GSM/GPRS/EDGE, WCDMA/HSDPA/ » /13MepeHme ka4ecTsa CormacoBaHUs aHTEHH 1 TECTUPOBaHWE
HSPA+, LTE FDD/TDD, TD-SCDMA/HSDPA, CDMA2000® 1 1xEV-DO YCUAMTENEN MOLLHOCTU C MCMOMb30BAHMEM BEKTOPHOIO aHanmsa Lenen

> OﬂpeneneHme MOLHOCTM nepefayn ¢ NOMOLLbIO AaT41MKOB MOLIHOCTK

Anannsatop R&S®FSH, ncnonbayembiii Ha aTane MoHTaxa

1 06CAYKMBAHUS NEPEAIOLLIAX CTAHLM



TDMA Power
Ref: -20.0 dBm
Att: 0dB

Center: 835.2 MHz
Measure

Channel Power
Ref: -13.0 dBm
Att: 10 dB

Center: 2.1326 GHz

Measure

Ref. -18.1 dBm
Att: 5dB
TX Pwr 1 (r) -14.0 dBm
TX Pwr 4 -24.4 dBm
Adj Chn Lower
Adj 579

Center: 2.1 GHz

Mode

GSM EDGE

* VBW: 1 MHz

Standard

3GPP W

——
Standard

T
Standard

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

» Detect. Sample
Burst Length: 470 ps

RBW: 300 kHz SWT: 1ms

Trig: Video

{ 1
Zero Span
urst
Length

urst Lenght:
Span:
“"Manual”

Adjust SWP Time

MA 09/06/08 14:25 -B—
=RBW: 30kHz =SWT: 5s Trace: Clear/Write

VBW: 300 kHz Trig: Free Run = Detect: RMS
Channel BW: 3.84 MHz

3.84 MHz

Span: 4608 MHz

mLevel™™ [ Channel ™Power™
Adjust BW Unit

Display

14/10/08 16:17 =
*RBW: 30 kHz «SWT: 500ms Trace: Clear/Write
VBW: 100 kHz Trig: Free Run = Detect: RMS
TX Pwr 2 -344 dBm TX Pwr 3 -19.1 dBm
Total -125 dBm
Adj Chn Lower Upper
Altl -58.1 -58.2 dB

Upper

Span:

Adjust Settings

N3mepeHne MOLWHOCTU MMNYNbCHbIX CUTHANOB

[Ins N3Meperns MOLLHOCTY B TaimenoTte curHana TDMA (MHOXECTBEHHbIN
J0CTYN C BPEMEHHbIM pa3neneHnem kaHanos) B aHannaatope R&S®FSH
CNONb3YETCS GYHKLMS M3MepeHns MoliHocT TDMA. B Lensix obneryerus
pab0Thl NONb30BATENEN BCE TPebyeMble HACTPOKM NPMOOPa NpeayCcTaHoB-
neHbl ang cranpaptos GSM v EDGE.

N3mepeHns MOLWHOCTU B KaHane

[lng onpeneneHns MOLWHOCTY ONPEAENIeMOro KaHana nepefadun B aHamm-
3atope R&S®FSH ncnonb3yetcs GyHKLNS M3MEPEHIs MOLLHOCTY B KaHane.
3Meper1s MOLLIHOCTY B kaHane Ans CTaHaapToB LpPOBOI MOOUILHOM
cBa3n LTE, WCDMA, GSM, TD-SCDMA, cdmaOne, CDMA2000® 1 1xEV-DO
BbINOMHSUOTCS OHUM HAXATUEM KNaBULLY.

N3mepeHna MOLLHOCTU B COCEAHEM KaHane

DYHKUMA 13MEDPEHNS KOIPDULMEHTA YTEUKI MOLLHOCTV B COCEIHMIA KaHan
NO3BONAET MPOBEPUTb, HACKOABKO MYOOKO CUrHan Hecylel 6a30Boi CTaH-
LM NPOHUKAET B COCEAHNIA kaHan. CIMLLKOM HUSKMIA KOSPOULMEHT YTEUKM
MOLLHOCTW B COCEAHNIA KaHan yka3blBAET HA MOX0E KaYeCTBO CUrHana
MOXET CTaTb NPUYMHOM NMOMEX B COCE/IHVX MOME3HbIX CUTHaNaXx.

MOLHOCTb B COCEAHEM KaHane MOXET 0T00paxarsest kak abcomoTHoe
3HAYEHME VW OTHOCUTENBHO HECYLLIEN NONE3HOro curHana. Ha nprnbope
R&S®FSH 1mMeloTcs npeaycTaHOBNEHHbIE HACTPOMKA ANS PA3ANYHbIX CTaH-
[apToB nepenaqn, Takmx kak WCDMA, CDMA2000®, 1xEV-DO, TD-SCDMA
1 LTE, npu 9T0M Takxe BO3MOXHbI ONpefensdemble nonb3osarenem napa-
MEeTPbl. Hanpumep, Nonb3osareni MOryT 3afaBath PasnyHbIe 3HAYEHNS
LWMPWHbI KAHANOB U MHTEPBANOB MEXMY KaHanamu 15 Makc. 12 kaHanos u
Makc. 12 cocenHux kaHanos, Y100kl MPOBOANTL U3MEPEHUS CUTHANIOB C He-
CKOMbKMMI HECYLLMM.

Rohde & Schwarz TMopramvsHbiii aHanusatop cnektpa R&SFSH 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
2.1150556 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: O

Standard

Mode Settings

Trace:
Detect: Auto Peak

Ref: -20.0 dBm
Att: 0dB

RBW: 100 kHz
VBW: 100 kHz

SWT: 20ms
Trig: Ext. Rise

Center:2.4 GHz

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: M NNDENETE
Burst Power: -51.79 dBm BSIC (NCC. BCC): -1
Carrier Freq Error: -46.48 Hz Traffic Activity: 87.50 % _:|
Modulation Accuracy
K 8-PSK
Slot Analyzed: 0 Slot Analyzed: 4
Phase Error: 224 ° Slot EVM: 3.59 %
Mag Error: 432 %

Trigger

N3mepeHnsa napasuTHbIX U3NYYEHUIA (CnekTpanbHas Mmacka
n3ny4yeHus)

OyHKUMA CNEeKTPanbHOM Mackn nanyderus (SEM) B npnbope R&S®FSH
NO3BONAET U3MEPATL NAPASUTHBIE 13NYYEHNS OT 6A30BO CTAHLMN.
[apasuTHbIE 13NY4EHNS MOTYT BAMATL HA COCEMHVE NEPEABAEMbIE CHI-
Hanbl, 4TO MPUBOAWT K CHIXEHMIO Ka4eCTBA CUrHana v CHUXEHMIO CKOPOCTY
nepeaadn AaHHbIX. GyHKLMS CNEKTPANIBHON Macky 13nyyeHns (SEM) B npu-
oope R&S®FSH ncnonbayetcs ans NpoBEPKM HAXOXAEHNS CirHana B npe-
[enax, onpeagneHHbIx CTaHaapToM OeCNpPOBOIHOM CBA3N. B npubope uve-
€TCH WMPOKMIA CNEKTP NPe/yCTaHOBNEHHbIX MacoK And CTaHaaptoB 3GPP
WCDMA, CDMA2000®, WiMAX™, LTE, TD-SCDMA, WLAN n WiBro. C nomo-
wpto MO R&S®InstrumentView MOXHO BbICTPO M YAOOHO CO3AaBATH 1 NpU-
MEHATb HOBbIE MACKVM C ONPEeaEnsemMbiMI NONb30BATENEM HACTPOMKAMM.

N3mepeHnsa cnektpa MOAyASILMKA HA UMNYAbCHBIX CUTHanNax
€O CTPOOMpPOBaHHO pa3BepTKON

OyHKLMS CTPOBMPOBAHHONM PA3BEPTKM CAYXUT A5 UBMEPEHUS MMMYNbCHO-
r0 CUrHana ToNbkO Ha NPOTXEHMN MMNyAbea. JlaHHbIA METOR MOXHO WC-
nonb30BaTh /19 0TOOPAXEHUs CnekTpa MoaynsaUmm curHana GSM, curHana
WLAN mam mMnynbeHOro curdana WiMAX™ (kak nokasaHo B npuMepe).

Ananu3 nepenaBaembix curHanos GSM/GPRS/EDGE

Onupsa R&S®FSH-K10 nemonynmpyet curHanbl 6a3osbix cTaHumini GSM,
GPRS v EDGE. BbinonHseTcst ObICTRbIN 1 TOYHbIA aHanM3 CUrHanos, no3eo-
NAIOLWMIA NEerko NPOBEPSTL 1 YCTPaHATb HEUCTIPABHOCTI 0a30BbIX CTAHLININA.
®yHKuMs 0630pa cnekTpa 0To6paxaeT MOWHOCTb PafyoKkaHana 1 3aHu-
Maemylo CUrHanoM nonocy YactoT. ECn npuH1Maemas MOLHOCTb HUXe
yKa3aHHOro npeaena, aTo YkasbiBaeT Ha HI3KYI0 MPOMYCKHYIO CNOCOBHOCTb
kaHana. CAnLKoM Bbicokast BY-MOLLHOCTb B kaHane okasblBaeT BAMSHUE Ha
Apyrve 6a30Bble CTaHLK,

B cBOAKE pe3ynbTatoB 0T0OPAXaloTCH OCHOBHbIE NapameTpbl CurHana, Ta-
Kve Kak MOLIHOCTb PafiviokaHana, MOLLHOCTb MakeTHOrO CurHana, norpetd-
HOCTb YaCTOTbI HECYLLIEN, MOAYNALMS 1 MOEHTUOMKATOP BA30BOIA CTaHLMM
(BSIC). Tekywiast MHTEHCUBHOCTb TpaduKa ykasbiBaeT, MOTYT ik NpOGnembl ¢
MPOMNYCKHOM CNOCOBHOCTBIO MAW HU3KIE CKOPOCTW Nepeadlt AaHHbIX ObiTb
CBSA3aHbI C YBEMYEHVEM TpadVKa COTbl. ISMEPEHUS TOYHOCTU MOLYAALN
GMSK 11 8PSK B nakeTHbIX CHrHanax BuINOMHSIOTCS B COOTBETCTBIAM C TPEOO-
BAHMAMM CTAHAAPTOB. Hi3kas TOYHOCTb MOAYNALMM YKa3bIBAET Ha Npoone-
Mbl B KOMMOHEHTaX nepeaaryika 6a3oBoii CTaHLuM,



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

RBW: 100 kHz
Preamp: On

® Ref: -40.0 dBm Sweep: Cont
*Att: 0dB

Center Frequency: 2.1326 GHz
Code Channel 1

15.0 ksps
-68.9 Lilsii

Slot 0
RF Channel Power: -65.0 dBm
Composite EVM: 0.61 %

Symbol Rate:
Power:

Start Code: 0 Stop Code: 511
Result Display " Level Signal P
BIEEN Settings Adjust Settings Settings

01/06/11 09:14 [N

® 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. 577.0 m
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: 0.48 % Symbol EVM rms: 0.54 %
P-SCH Power (Abs): -37.94 dBm S5-SCH Power (Abs):

-37.40 dBm

Result Display " Level
Settings Adjust

Display

Settings Settings

Ha rpaduike MOLIHOCTV NO BDEMEHM 0TOOPAXatoTCs NAKETHBIE CUrHANbI
GSM/EDGE Bo BpeMeHHOI 06nacTit, YTo NO3BOASET NPOBEPUTL 3HAYEHMS
MOLLIHOCTV 11 BDEMEHM B Kafipe Ha COOTBETCTBIE TEXHUYECKIM XapakTepi-
CTvKam. Pe3ynbrarbl U3MEPEHUI, NONYYEHHbIE C NOMOLLBIO aHam3aropa
R&S®FSH, ocHaterHoro onupeit R&S®FSH-K10, no3sonsioT onepatopam
CETM TOYHO HAcTpanBaTh NapameTpbl MOLLHOCTY 11 4acTOThl nepeaadn 6a3o-
BbIX CTAHLIMI, ynyuLLas Ka4ecTBO CUrHana 1 yMeHbLIAs BHEKAHANbHBIE 13f1y-
YeHus. Pesynbtatom ABASETCS MeHbLIee KONMYECTBO NoMex, 60nee BbicokMe
CKOPOCTY Nepeaaq iaHHbIX 11 NOBbILIEHKME NPONYCKHOM CNOCOBHOCTH CETH.

Ananus nepepaBaembix curdanos WCDMA/HSDPA/HSPA+
Bo Bpems 3anycka B skCryaraupio 1 Texo0cnyxmBanmus 6a30Bbix CTaHLMIA
nonb3oBatensM TPeOyeTcst BO3MOXHOCTb ObICTPOrO NPOCMOTPA XapakTepy-
CTVK MOAYNALMN, MOLLHOCT/ B KOOBOM KaHane v kavecTsa curHana. Onups
R&S®FSH-K44 pemoaynupyet curHansl 6a308bix cTaHUmin 3GPP WCDMA
BbINOMHSAET VX [ETaNIbHbIA aHanu3. MoM1MO CyMMAPHOM MOLIHOCT/ OHa 13-
MepsieT MOLLIHOCTb Hanbonee BaxXHbix KOAOBbIX KaHANOB, TaK/X Kak OOLMIA
nuNOTHbIN kaHan (CPICH), nepBryHbil 06LIMI GHU3MHECKNIA KaHan yrpaBne-
Hust (P-CCPCH) 1 nepBuYHbIi 1 BTOPWYHBIA KaHanbl CMHXPOHM3aLMKM (P-SCH
1 S-SCH). Takxe 0T00paxatoTcst 3Ha4EHMS CMELLIEHNS YACTOThI HECYLLEN 1
MOZYNS BeKTopa oLmMOok (EVM), 4T0 NO3BOASIET OLIEHNTb KAYECTBO CUrHana.
MAOTHOCTb MOLIHOCTA 115t COOTHOLIEHMS SHEPrIM 4N (E.,) 1 NOMEX0BOro
onrHana (1) ykasbiaeT OTHOLLEHIE CUrHan-nomexa. Kog, ckpemGampoBaHms
ONpeaenseTcs OHNM HaxaTem KHOMKK U MCNOAb3YeTcs A8 aBToMartiye-
CKOrO IEKOAVPOBaHMS kaHanos. [ng ObICTPOro 0630pa COce/IHNX 0a30Bbix
CTaHuuit aHanuaatop R&S®FSH obecneurBaeT a0 BOCbMU KO0B CKpembin-
POBaHKS G COOTBETCTBYIOLLEN MOLHOCTbIO CPICH. Onups R&S®FSH-K44,
OCHalLLEHHas BCEeHanpaBneHHbIMI aHTEHHAMM M3MEPUTENBHON CUCTEMBI
R&S®TS-EMF, Takxe MOXET M3MEPATb HANPSIXEHHOCTb ANEKTPUYECKOO NoAs
currana WCDMA.

Onups R&S®FSH-K44 poctatodHo npocTa B 1Cnonb3osaHum. Ing 0to6pa-
KEHUS PE3YNLTATOB MBMEPEHNIt TPEBYETCS BBINOMHUTL BCEMO TPU Luara:

» BbiGparb GyHkumio 3GPP WCDMA

» YCTaHOBUTb LIEHTPANIBHYIO YacToTy

> 3anycTuTb NOMCK kKOAa CKPEMOMMPOBaHNS

Onuys RAS®FSH-K44E 0b6ecneunBaeT U3mepeHist MOLHOCTU B KOAOBON
obnactv ang yrybneqHoro aHanusa curHanos WCDMA/HSDPA/HSPA+. Oxa
No3BONAET rpadu4ecKi 0TOOPAXaTb MOLIHOCTb B 3aHSTHIX M HE3AHSTBIX KO-
[J0BbIX KaHanax. B UTOroBOI CBOJIKE NPMBOAMTCS 06300 OCHOBHBIX Napame-
TPOB CUrHaNa, Takvx kak MOLLHOCTb B PaayiokaHane, MOLLHOCTb B KOAOBOM
KaHane u CBOAHbIA Moayns EVM. Tabnuua kaHanos KonoBoi 06nactu co-
JEDXNT AOMOAHUTENBHYIO MHDOPMALIMIO, TaKyio Kak CMBOSbHAS CKOPOCTb,
HOMEp KaHana ¢ COOTBETCTBYIOLIMM KOIQOULMEHTOM PACLUMPEHNS 1 ABTO-
MaTieckum 0BHaPYXeHeM 1 OTOOPaXEHUEM THNa 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
Rho: .897
Composite EVM: 581 %
Carrier Freq Error: 11.9 Hz

Peak to Average: 6.64 dB
PN Found: N/A
Tau: N/A
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 CHanner Signal
Select

Display Settings

® Ref: -25.0 dBm
= Att: 5 dB Preamp:
GPS: Lat. 48° 7' 38.760"N Long.

Center Frequency. 869.9875 MHz
Channel Number: 799
Channel Band: cdma2k(JTACS)

Pilot Pwr: @fE7XD dBm

-5.0-
-10.0-
-15.0 -
-20.0 -
-25.0 -
-30.0.
-35.0.
-40.0
-45.0

Start Code: 0

SElec

Bit Reverse

Settings

01/06/11
Sweep: Cont Base SF:
On  Trig: Free BRun PN Offset:

11° 36" 43.338"E Alt. 575.9 m

RF Channel Power (RFCP):

Sync Power Rel to RFCP:

CO (0.64) Rel to RFCP:

Carrier Freq Error:

Composite EVM:

PN Found:

09:17 Ll
128
Auto

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:

Result Display

.886
6.14 %

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

Signal

IEEN

Settings

Settings

Ananu3s nepepasaembix curiHanos CDMA2000®

Onupst R&S®FSH-K46 ocHataet npubop R&S®FSH dyHkumen nameperms
napameTpoB nepeaatynkos 6a3osbix CTaHLyii CDMA2000®. MoMumMo Cym-
MapHO MOLLHOCT/ aHanM3aTop CNekTpa Onpeaensiet MOLWHOCTb NMAOTHOIO
kaHana (F-PICH) u kaHana cuHxpoHusamm (F-SYNC). Takxe uamepsiores

1 OTOOPAXAIOTCA 3HAYEHNS CMELLIEHNS YaCTOThl HECYLLEN, MOAYNS BEKTOPA
owmbok (EVM) n koadduupenta Rho. Monb3osateni MoryT o6HapyxBaTb
TaKve HapyLieHus B paboTe nepepardnka, kak orpaHideHie Wm MHTepMo-
Lynauyst, KOTOpble TPYAHO PacnosHaTb B CNEKTPE.

Onumio R&S®FSH-K46E st amepeHuii MOLHOCTU B KOAOBOW 06nacTu
MOXHO MCNONb30BATh B LIESX NOAPOOHOMO aHannaa. [laHHas onups No3eo-
NSET rpaduyecku 0Tobpaxatb MOLHOCTb B 3aHSTbIX 11 HE3aHATHIX KaHANaX.
B vTOroBOI CBOAKE MPUBOAMTCS 0030P OCHOBHBIX NAPAMETPOB CHrHana, Ta-
Knx kak BY-MOLLIHOCTb, MOLLHOCTb B KaHane v koadouLyeHT Rho 1 Moaynb
BEKTOpa OWMBOK. MOLLHOCTb B kaHane 0TobpaxaeTcst OTHOCUTENBHO 00LLEl
MOLLHOCTW WM MOWHOCTY B MUNOTHOM KAHANE.

TabnuLia kaHaNoB KOAOBOI 0ONACTM COAEPXIT AOMONMHNTENBHYIO MHBOPMA-
LMI0, TaKYIO Kak CUMBOJIbHas CKOPOCTb 1 HOMEP KaHana ¢ KoaoM Yaniua.

Ananus nepepasaemoro curHana 1xeV-DO

Onupst R&S®FSH-K47 ocHataet aHanmaatop R&S®FSH BO3MOXHOCTbIO
M3MEPEHUS NapaMeTpoB nepenaryvkos 6a3osbix cTaHuuin 1XEV-DO.
AHanu3arop 13MepsieT BCe OCHOBHBIE NapameTpbl M NPea0CTaBNAeT no-
NE3HyI0 MHGOPMALMIO 0 KaYECTBE CUrHaNa 1 PacnpeaeneHui MOLLHOCT/
AN Pa3Nn4HbIX KOAOBbLIX KAHANOB. 3TO BKIOYAET B CEOs Takne NapameTpbl,
Kak CymmapHast MOWHOCTb, COOTHOLIEHUE MUKOBOW MOWHOCTU 1 CPeaHeN
MOLLIHOCTH, MOLIHOCTb MNOTHOTO kaHana, MAC 1 aaHHble, a Takxe cMe-
LLIEHVE YaCTOTbl HECYLLEN, MOAYNb BEKTOPA OLIMOOK 1 KO3GduLmeHT Rho.
Monb3oBatenu MoryT 00HapyXVBaTb Take HapylleHs B pabote nepeaar-
4/1Ka, KaK OrpaHUYEHIE MK MHTEPMOAYNALMS, KOTOPBIE TPYAHO PACMNO3HATb
B cnexTpe. Takxe oTobpaxaeTcs TekyLyi Toaduk. 370 3Ha4eHMe No3BonseT
Onpeaen b, 00YCNOBAEHBI N HAPYLLIEHNS CBA3M UM HU3KAs CKOPOCTb Ne-
pefadn AaHHbIX BbICOKAM TRapUKOM.

Onuust R&S®FSH-K47E nossonseT NpoBoanTb YryOAeHHbIE M3MEPEHIs Cr-
Hanos 1xEV-DO. [ns BbicTporo 0630pa coceaHnx 6a3oBblx CTaHUMIA aHanu-
3a1op R&S®FSH obecneynBaer a0 BOCbMM PN-CMELLIEHNIA C COOTBETCTBY-
I0LLIEI MOLIHOCTBIO. PYHKLMS M3MEDEHIS MOLLHOCTU NAKETHbIX CUrHANOB

BO BPEMEHHOI 00naCcTV NPOBEPSIET 3HAYEHMS MOLLIHOCTU W BPEMEHM Kafpa
1XEV-DO Ha cooTBeTCTBME TPEOOBaHNAM CTaHaapTa.



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: --- 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: 78.61 % [ |
1Q Offset: -58.09 dB
Power: EVM: 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 %

Settings

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 curHanos LTE FDD/TDD

Onuys R&S®FSH-K50/-K51 1 ocHataet npubop R&S®FSH dyHkumei name-
pennst nepenaryikos LTE FDD u LTE TDD eNodeB. OHa Takxe nossonser
aHaNM3MPOBATb BCE NOAOCH 4ACTOT ChrHana A0 20 ML, onpeneneHHbie B
craHpapte LTE. O6e onuym nonepxrBaioT OCHOBHbIE M3MepeHis LTE — ot
nepepaun SISO (ommH Bxom, 0AvH Bbixoa) A0 nepenaqin 4x4 MIMO (yetbl-
pe BXofa, YEThipe Bbixoaa). B A0N0AHeHe K CyMMAapHOIA MOLLHOCTH, OnLyst
R&S®FSH-K50/-K51 onpeaensier MOLWHOCTb ONOPHOMO CurHana, Grandecko-
ro kaHana nepepaqn Gopmara (PCFICH), dranyeckoro kaHana LWmpokoBe-
wanms (PBCH) 11 ngyx kaHanos cuHxpoHmdaumn PSYNG u SSYNC.

OHa Takxe 13mMepsieT 1 0To6paxaeT CMELLEHNME YaCTOTbl HECYLLEN 1 3Ha-
Yerne EVM 0nopHOro curHana 1 nonesHbix AaHHbIX. Tenepb nonb30BaTeni
CMOTYT 06HapYXITb Takie HapyLLeHWs B paboTe nepeaaTdnka, Kak orpaHm-
YEHWE WM VHTEPMOAYNALMS, KOTOPbIE TPYAHO PACNO3HATL B CNEKTPE.

Ananuaatop cnektpa R&S®FSH Takke NoaaepXuBaeT arperaLmio HeCYLLNX
craHnapta LTE-Advanced. OaHOBPEMEHHO 0TOOPAXAIOTCS Pe3ynsTarkl 13-
MEPEHNI AN Make. Tpex Hecywwyx LTE. MpocTas nHapkaums HopMel/Hapy-
LLIEHMS NOMOraeT 06HaPYXVBaTb OLIMOKM, AONYLLEHHbIE NPW MOHTaXe aH-
TeHHb! 11 kabens. C NOMOLLIbIO BCEHANPABAEHHbBIX AHTEHH B M3MEPUTENBHON
cucteme R&S®TS-EMF onups R&S®FSH-K50/-K51 Takxe cnocobHa uame-
PATb HANPSXEHHOCTb ANEKTPUYECKOro Nond ans curHana LTE. ing yry6nex-
Horo aHanm3a LTE-curHanos goctynHbl onuvmn R&S®FSH-K50E/-K51E. B no-
NOSHEHYE K BLIBOAY 3Ha4YEHMS MOAYNs BEKTOPA OWMOOK, Onuyg 0To0paxaer
Ka4ecTBO curHana LTE Ha anarpamMme CUrHaibHOro Co3Be3ams. PasniyHble
TVNbI MOAYNALIMAM M KOMNOHEHTLI CurHana LTE MoryT oTobpaxarsecs no or-
nensHocTH. CkaHep 6a30Bbix CTaHUMI LTE Ans namepermin 3QUpHOro H-
Tepdeiica. CkaHep 13MepseT MOLLHOCTb BOCbMU CUABHENLLVX CurHanos LTE
1 NpeocTaBnsgeT ObICTPbIN 00300 BCEX PACNONOXEHHbIX N0BAN30CTY 6a30-
BbIX CTaHUI LTE.

I JloctynHo ans npn6opos R&S®FSH ¢ cepuitkbiMmn Homepamu He Hixe 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 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
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 %

25/09/12 16:39 -

® Center:  2.015 GHz RefLevel:* 10.2 dBm Sweep: Cont

Channel:  --- Ref Offset:  40.2 dB Sw Pat: 6
Band: --- Att: * 40.0 dB Slot Number: 0
Transd: --- Preamp: On Max Users: 16

Scr Code: 0

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

Midamble Power: 10.56 dBm

Center CF
Stepsize

-0.02 dB

Freq

. 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
-2319 153.64 0.65
-29.96 149.58 0.67

Ref -10.0 dBm
Ref Off 0.0 dB
Slot Power c/1
(dBm) (dB)
0 -20.44 15044
DwPTS -25.03 402
-89.44 N/A
-89.67

s Att: 0dB
Preamp: Off

RBW: 30 kHz

Time:5.42 ms
Save
1Q Data

Sweep

10

AHanu3 nepepasaemMbix curHanos NB-loT

Onuus R&S®FSH-K56 nossonset aHanmaatopy R&S®FSH namepsitb nepe-
naeaemble curdanbl NB-1oT. NB-IoT 3aHiMaet nonocy nponyckanns 180 kI,
WM OAYH PECYPCHBIN 6ok B nepepadax LTE. Monynb BekTopa oLwmbok
(EVM) 1 owmbka 4acToThl, NOKa3aHHble Ha CTPAHMLLE CBOAKM PE3YNbTATOB,
ABASIOTCH BAXHBIMW NapamMeTpamu 11 ONPeNeNeHns kayecTsa nepeiaae-
MOTO CurHana. Takxe U3MepsioTesl 1 oTobpaxaiores Apyrie napameTpsl du-
3M4ECKOrO CurHana Huexopawero kaHana NB-loT (NPSS, NSSS 1 NPBCH).
[lvarpamMma CurHanbHOro Co3Be3aMs rpadryecki NOKasbIBaeT Ka4eCTBO
cvrHanos NB-loT.

Onups R&S®FSH-K56 noaaepxvBaeT aHanma CUrHanos HUCXOAALLETO KaHa-
na NB-IoT B Tpex pexumMax passepTsiBaHns — B NONOCE, B 3aLUMTHOM Nono-
C€ 1 B aBTOHOMHOM PEXVME.

Pexxumbl passeptbiBaHus NB-loT

BHyTpu nonocobl B sawwrHolt nonoce

Hecywas LTE-curhana

B aBTOHOMHOM pexume

Hecywas LTE-curhana Hecyuwme GSM-curHanos

Ananus nepepasaembix curdanos TD-SCDMA/HSDPA
N3meprTensHble npunoxenns R&S®FSH-K48/-K48E 8 npnbope R&S®FSH
00€eCneymBaloT BO3MOXHOCTb BbICTPOTO MPOCMOTPA OCHOBHBIX NapaMETPOB
BO BpEMS 3anycka B 3KCMyarauyio 1 Texo0CnyxmBaHus 6a30BbiX CTaHLMNA
TD-SCDMA/HSDPA. NameputensHoe npunoxerre R&S®FSH-K48 soiBoanT
CBOAIKY PE3YNbTATOB M3MEPEHWIA. [Ing aHann3a kaiecTBa CurHana Takke oTo-
OpaxaloTcs 3Ha4eHUs NOrPELIHOCTI YacToThl Hecyluer (CFE) 1 moayns Bek-
Topa owmbok ang kaHana PCCPCH. [1ng aHannaa COOTHOLEHWs CcurHana u
MoMeX 13MEePSIOTCS abCONIOTHAS MOLLHOCTb B KaHane 1 MOLHOCTb B KaHane
OTHOCHMTENBHO OOLLEN MOLIHOCTV CUrHana Afist NEMEHTOB AAHHbIX U MiaaM-
Oynbl B BbIOPAHHOM TAMCAOTE.

ameputensHoe npunoxenre R&S®FSH-K48E 0b6ecneunsaeT ObICTPbIN 1
HanexXHbIA yrmyonerHbii aHanna curdanos TD-SCDMA/HSDPA. ®yHkums
MHAMKALW MOLLIHOCTW BO BDEMEHHOI 0ONaCTV NoKa3biBaeT NpyHYMaemMast
MOLLHOCTb, OTHOWeEHKe G/ v cBOAHbIN MOayb EVM kaxaoro akTMBHOMO
cnota B nopkaape TD-SCDMA. PesynbTartsl M3MePeHuiA OIHOBPEMEHHO OTO-
OpaxaloTes B Tabnvuge 1 Ha avarpamme. OTo0paxeHne MHWA 1 4ncen no-
MOraeT NoNb30BaTENt0 ObICTPO NPOBEPUTH 3HAYEHNS MOLLHOCT/ 11 BDEMEHN
kaxnoro cabdpeima Ha COOTBETCTBIE TEXHUYECK/M XapaKTEPUCTHKAM.

OYHKLMS MHAMKALMW MOLLIHOCTW B KOAOBOW 0ONacTV NOKa3biBAeT aKTMBHbIE
1 HeakTBHble koapl TD-SCDMA B BbIOpaHHOM 4aCTOTHOM kaHane. B Tabnu-
Lie kaHanoB 0TOBPAXal0TCs OCHOBHbIE NapaMeTpbl kaHanos TD-SCDMA u
HSDPA. B okHe Sync ID o1o6paxaioTcs C1rHanbl, NOCTynaioLLye ¢ pasHbix
6a30BbIX CTAHLNI.



Ref: 1.0dB

o« Att: 10dB

[} 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 Limi
Lower Limit:
Upper Limit:

Trace: Clear/

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

Center: 2.06 GHz
Calibrate

Span: 20 MHz

Format

Mode/Port S

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

RBW:. 10kHz SWT: 1s

Trig: Free Run

@'Aﬂ: 0dB
Phase

_-84.14

(Ref: -115.0 °)

Magnitude

_1.00 L]

(Ref: -11.77 dB)

Center: 800 MHz
Calibrate

Span:  Zero Span

Format Option

Mode

Display

BexTopHbIii aHanu3 uenei

Onuyst BEKTOPHBIX M3MEPeHNI 100aBNSIeT BCTDOEHHBIN Ceasuimi reHepa-

T0p 1 BHyTPeHHMin KCBH-MOoCT, no3sonss nenonbaosars nproop R&S®FSH 8

Ka4eCTBe ABYXMOPTOBOIO BEKTOPHOMO aHann3atopa Lienei. C noMoLLbio Bee-

[0 O[HON WCMbITATENBHOM CXEMbI MOXHO ObICTPO M TOYHO ONPEeaensTh Xapak-

TEPVCTVKM COMNAacoBaHWs 1 nepeaadn Ans GUibTPOB, YCUIUTENEN U NDOYMX

3NEMEHTOB B NPSIMOM 1 06PATHOM HanpaBAeHysx. BCTpOeHHoe CcMelLLieHie

N0 NOCTOSHHOMY TOKY 06€CNeuMBaeT nofady aNeKTpONUTaHUS Ha aKTUBHbIE

MCMbITYEMbIE YCTPOVICTBA Yepe3 BY-kabenb, Y10 0COOEHHO YA00HO Ans yeu-

NMTENEN, yCTaHaBNMBAEMbIX HA MayTax 6a30BbiX CTAHLIMIA.

» bonee BbICOKas TOYHOCTb M3MEPEHNS 3a CHET KOPPEKLMM OLLIMOOK
BEKTOPHOM CACTEMbI

> Vlaveperite moayna 1 dassl S-napamerpos S, 2, S, %, S, 1 S,

OpHoBPEMEHHOE OTOOPaxXeHne Momyna 1 Gasbl B PEXMIME

Pa3AeNeHHOro 3kpaHa

OnHOBPEMEHHOE OTOOPAXEHNE YETbIDEX PA3NMYHbIX S-NapameTpoB

Inarpamma Bonbnepra-Cmuta ¢ GyHKLMENR MacliTabrnpoBaHis

Mopmepxka BCEX CTAHAAPTHBIX HOPMATOB MAPKEPOB

Bxon onopHoro umneaaqca anga MY ¢ umneaaHcom, otanyHsiM ot 50 Om

3mepeHne aneKTpUYecKor aanHbl

OnpepeneHue rpynnoBoro BDEMEHN 3afepXKu

13mepermne napaMeTpoB COMacoBaHUs aHTEHHbI (NOTEPH Ha

OTpaxeHe, kKoahduLeHT oTpaxeHmns un KCBH)?

v

vVvyVvyVvyvVvyyvyy

2 He npumernmo k Moaenam R&S®FSH13 1 R&SFSH20
% NpuMeHMO TObKO K MoaensM R&S®FSH co BcTpoeHHsimM KCBH-MocTom
(monenu .23/.24/.28/.30)

BeKTopHbIi BONLTMETP

Onuus BekTopHoro BonbTMeTpa R&AS®FSH-K45 otoOpaxaeT amMnanTyay

1 a3y UCMbITYeMOro YCTPOCTBA Ha (GUKCUPOBaHHOI YacToTe. Tpnbop

R&S®ZVH (mopenn .23/.24/.28/.30) MoXeT 3aMeHsiTb COO0I 0ObUHbI/ BEK-

TOPHbIN BONBTMETD BO M3MEPUTENbHbIX 3aa4ax. HeoOxoammblid UCTOUHMK

CUrHanoB 1 MOCT yxe coaepxarcs B R&S®FSH, 4to cokpallaet pacxoapl 1

YNPOLLAET MCTbITaTeNbHYIO Cxemy. Takum 06pa3omM, Npnbop R&S®FSH-K45

1aeanbHo NOAXOAMT NS NPMMEHEHS B NONEBLIX YCNOBHSX. Pe3ynbrathl

M3MEDEHWIA AN STASIOHHOTO MCTIbITYEMOrO YCTPOCTBA MOXHO COXPaHSTh

OHVM HAXaTVeM KHOMKM 1 MCNONb30BaTb NO3AHEE NPY NPOBEAEHN OTHO-

CUTENBHBIX U3MEPEHNIA. MOXHO ObICTPO 1 NIEMKO BBINONHSATb CPEBHUTENbHbIE

M3MEPEHNS, HaNPUMED, MEX 1Y Pa3Nn4HbIMI BY-kabensamn v 3TanoHHbIM

kabenem (3TanoHHbIM YCTPOMCTBOM). TUMOBLIE BAPUAHTbI MPUMEHEHNS:

» [loactpoiika anvHel kabeneli

» [IpoBepka aHTeHH ¢ (Hha30BbIM YNPABAEHUEM B CUCTEME
VHCTRYMEHTANbHOM nocaaky (ILS) npu ynpasneHyi BO3OyLIHbIM
JBUXEHWEM

Rohde & Schwarz [MopramsHbiii aHanmsatop cnektpa R&S®FSH 11



or (Cal) Cable Loss
Ref: 0.0 dB REBW: 1 kHz
Art: 20 dB VBW: 1 kHz

25/08/08 17:04 NI
Trace: Clear/Write

Detect: Sample

Frea Run

Span: 300 MHz

_

Center: 2.15 GHz

Save Recall

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

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

Center: 4.005 GHz
P ——
Calibrate

Cable Length: 40m

Format

Mode Model 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

12

OpHonopToBbIE M3MEPeHUs NoTepb B kabene

Mpnoop R&S®FSH no3sonset ¢ MUHUMANbHLIMM YCUAMAMIA ONPeaensTs no-
TEPU B NPONOXEHHbIX kKabensx. [OCTaTo4HO NPOCTO NOAKMIOYUT OfiH KOHELL
kabenst K uameputenbHomy nopty R&S®FSH. [ipyroit koHew, kabens cneayer
3aKOPOTUTb K OCTABMTb HEHAIDYXEHHBIM.

N3mepeHue paccTosHus 4o MecTa noBpexaeHus

PaccTosHme 10 MecTa NoBPexXAeHNs KaOeNbHOIO COBAMHEHIS (MPOKOA, 0C-
nabneHie n koppoauisa) onpeaenaeTcs GbiCTPO 1 TO4HO. BCTpoeHHas no-
POroBast QYHKLMS rapaHTUPYET, 4T0 ByayT ONpeaeneHbl TObKO HACTOALLNE
HencnpaBHOCTM kabens, T0 eCTb cOOM, MPeBbILLAOLIME A0MYCTUMBIA Npe-
pen. OHa 3HaunTenbHO YNPOLIAET NPOBENEHUE OLEHKI M3MEPEHNIA.

OnpepeneHne MecTononoXeHUs 1 NOBbILLEHHAA TOYHOCTb
n3MepeHus ¢ ucnonb3osanmem GPS-npuemHuka

Mprbop R&S®FSH ncnonbayet GPS-npremnmnk R&S®HA-7240 B Lensx 0ky-
MEHTVPOBAHNA MeCTa NPOBEAEHVS U3MEpeHUs. Ha ancnnee otobpaxaiorcs
[0ArOTa, WMPOoTa 1 BbicOTa MECTa NPOBEAEHNS U3Meperus. Mpn Heobxoau-
MOCTW KOODPAMHATHI MOXHO COXPaHWUTb BMECTE C Pe3ybTataMu M3MEPEHU.
Kpome Toro, GPS-NpremHIK yBENMYMBAET TOHHOCTb M3MEPEHNS YaCTOTH,
CUHXPOHM3VPYS BHYTPEHHWIA OMOPHBIA reHepaTop ¢ ONOPHbLIM CHMHANIOM
GPS. Yepes 0aHy MUHYTY NOCAE ONPEeAeneHrs MECTONONOXEHIS NOrpeLl-
HOCTb BbIBOAA 4aCTOThl Ha Npubope R&S®FSH coctapnset 25 x 107, [ins
MOHTaXa Ha KpblLe aBToMoOuNs GPS-NpuemMHIK OCHaLLEH MarHUTOM 1 ka-
Oeneit AnnHOM 5 M.



Aranusatop cnektpa R&S®FSH 11 HanpasnenHbilt aatunk mowHocT R&S®FSH-244

[Narunkn mowrocTn REAS®NRP —
I‘Nt . J‘

<$> ROHDE& SCHWARZ
NRPS8S

HanpaBneHHble u3mepeHns MOLLHOCTH B Auana3oHe fo
41Ty

HanpagneHHble aatumki MowwHocT R&S®FSH-Z14 1 R&S®FSH-744 npespa-
waiot aHanuzarop R&S®FSH B NOAHOLEHHBI HAaNPaBAEHHbI U3MEPUTENb
MOLLIHOCTM 1N 4aCTOTHbIX Anana3oHos ot 25 M, o 1 I, v ot 200 My, oo
4 1T, C vx nomowpto aHanmaatop R&S®FSH MoxeT 0oHOBPEeMEHHO n3me-
PSTb BLIXOAHYIO MOLHOCTb 11 COMacOBAHME aHTEHH NepeatoLlei CHCTEMbI
B paboumx ycnoBuax. Jarimki MOLIHOCTU M3MEPSIOT CPEAHIO MOLLIHOCTb
BennurHol 1o 120 BT 1 0OBIHHO YCTRAHSIOT HEOOXOAMMOCTb B KakuX-1100
JONONHUTENBHBIX aTTeHI0aTopax. OHY COBMECTUMBI CO BCEMM 00LLIENDH-
HATBIMK CTaHaapTamn GSM/EDGE, 3GPP WCDMA, cdmaOne, CDMA2000®
1x, DVB-T v DAB. Kpome T0ro, ¢ Ux NOMOLLBIO MOXHO ONPEAENsTs NUKOBYIO
MOLLHOCTb orubarowieit (PEP) BenmumHoit o 300 Br.

BbICOKOTOYHbIE U3MEPEHMUS MOLLHOCTM Ha YacToTax o0
110 Ty, ¢ ucnonb3oBaHMEM JaTYUKOB MOFNOLLLAEMOIA
MOLLHOCTH

Ananmaatop cnektpa R&S®FSH, ocHatleHHbI USB aatimkamm MoLLHO-
¢t R&S®NRP npespaLlaeTcs B BbICOKOTOUYHbIF 3MEPHTENb MOLLHOCTH
BY-curHanos B avanadore oo 10 [T ¢ AMHaMUYeckum amanasoHoM ot
-70 pbMBT 10 +45 nbwmBT.

Rohde & Schwarz [MopramsHbiii aHanmaatop cnektpa R&S®FSH 13
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Channel BW: 20.00 MHz

Channel Power Meter

Offset 0.0 dB

Power: mdBm
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dBm

Freq: 806 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 845510 Pulse Top 0.1
Fall Time 821.106 Pulse Base -35.6

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

-40.0 dB

-3.4 dBm
0.2 dBm

-32.8 dBm
0.04 dB
0.00 dB

Next Peak Minimum Marker

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

Offset: 0.0 dB

II||||||||||||||||||||||||||||||||||||||||
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-70  -60 -50  -40 -30  -20 -10 0 10 20
dBm

\Wavelength: 1490 nm
Wavelength Unit
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N3mepuTenb MOLLHOCTY B KaHase

91a cTaHpapTHas GyHkuya npubopa R&S®FSH nossonseT 1amepsit MOLL-
HOCTb B KaHane 6e3 BHELIHEro AaTyika MOLWHOCTY C Takoi Xe TOYHOCTbIO,
Kak B peXuMe aHanmnsaropa cnextpa. AsanasoH 3MepeHns amnamTym yBe-
nnyveaetca go +30 abmBT. lnana3oH yactoT 3aBUCHT OT MOAENW aHamn3a-
Topa cnekTpa R&S®FSH. Monoca nponyckaHns kaHana MOXeT yeTaHaBu-
BaTbCA B Ananasore 0 1 IMu, 410 N03BONMSET M3MEPSTL BCE TUMbI CUrHANOB,
BKIOYas MOAYNMPOBAHHbIE CUrHanbl, Takve kak LTE, WCDMA u T. f.

AHanu3 nMnNynbLCoOB C NOMOLLbIO LMPOKONOMOCHbIX AATYUKOB
MOLLHOCTH

OcHatLieHHbI onumeit R&AS®FSH-K29 1 LumpokononocHbIM AaT4MKOM MOLL-
HocT R&S®NRP-Z81/-785/-286 aHanusatop cnextpa R&S®FSH cnocobeH
M3MEPSTb M1KOBYIO MOLLIHOCTb M OCHOBHBIE NapameTpbl UMMybCa B Ayana-
30He 10 44 T,

N3mepeHne onTMyeckoli MOLLHOCTN C MOMOLLbIO
ONTUYECKOro AaTynkKa MOLLHOCTH

C NOAKNOYEHHBIM ONTAYECKIM AaTYMKOM MOLLHOCTH R&S®HA-Z360/2361
aHanmsatop RAS®FSH B pexume 13mepnTens MOLLHOCTH CHUTHIBAET 3HA-
YeHVe OMTUYECKON MOLLHOCTM B ABMBT, & Takke OTHOCUTENBHOE 3HAYEHNe
MOLLIHOCTM B 1.



AHAJIN3 NOMEX, TEOMPUBA3KA
W BHYTPEHHEE
KAPTOPAOUPOBAHUE

B 6ecnpoBOaHbIX CrICTEMAX MOMEXI MPVBOAAT K HU3KOW CkopocT/ nepefaw  MiamepeHue cnektporpaMm ¢ NoOMOLLLH OMLMiA

[iaHHbIX, COPOCY BHIZOBOB 11 HM3KOMY KAueCTBy nepedadn ronoca, sadactyio  R&S®FSH-K14 n R&S®FSH-K15

He N03B0/AA YCTAHOBNTL WM NOAAEPXMBATL COEAMHEHNE. [punoxeHne ang U3MEPEHNs CNEKTOOrpamm No3BONAET aHAM3ATopy
R&S®FSH coxpaHsTh 3aBUCUMOCTb CNEKTPa OT BDEMEHU. B peaynbTare no-

[POYHbIA, NErkuit, NOPTATUBHBINA aHaNM3aToP CNEeKTPa, Takoi kak R&AS®FSH, SIBNAETCH BO3MOXHOCTb aHa/3a NpepbiBUCTbIX COOEB WM M3MEHEHNIA Ya-

ABAAETCA OMTUMAbHBIM MHCTPYMEHTOM 19 aHANM3a NOMEX B NONEBLIX CTOTHI M YPOBHS B 3aBUCUMOCTU OT BDEMEHM. HeoOX0aumMble OLIEHKM MOTYT

YCNOBUAX. ObiTb CAENAHBI NYTEM BOCTPOM3BEAEHUS 3aNMCaHHBIX IaHHbBIX 11 YCTAHOBKM
JIMHA BPEMEHN 1 MAPKEPOB.

Ananmaatop R&S®FSH cnocoben 3anmcatb a0 999 4acos aaHHbIX. MHTEpBan
3anvcy perymmpyetcs. KopoTkiin MHTepBan 3anmcy NprBOanT K YBENMYEHNIO
CKOPOCTM 3axBara, YTO NOAXOOUT AN1d 3axBaTta KoatkOBPEMEHHbIX NPepbIBr-
CTbIX CHTHasIOB.

3an1cb MOXET ObiTb MHULMMPOBAHA BPYYHYIO, C NPENONPEAENEHHBIMN Ha-
YabHbIMM 1 KOHEYHBIMI [laTamit 11 BDEMEHEM, WK 3anycKaTbCs N0 COObl-
Tuam. Mpu nenonbaosaim MO R&S®InstrumentView cxarbiit B CneBa
no3BoNsaeT ObICTPO 0OHAPYXMBATb NPOONEMHBIE CUTHANbI, @ 0TOBPaXeHe
CneKTPa B NPaBOM HUXHEM Yy MOXET ObiTb YBEAMYEHO A9 AanbHelero
aHanm3a.

Mapkepbl BpEMEHM 1 4aCTOTbl MOTYT ObiTb A00aBNEHBI HA 3Tane nocT-a-
HanM3a 1 JOKyMeHTaLym. Bo3MOXHOCTb JONTOBPEMEHHO perncTpauym
CNEeKTPOrpaMMbl MO3BOASET MPOBOANMTL ABTOHOMHYIO 3aniCh, COOUPATD aK-
TUBHbIE COOBITUS B TEYEHUE JIMTENBHOTO NEPUOaA BDEMEHH 1 obnerdaet
MOCT-aHaN3, 4TO NONE3HO AN NOKCKa NOMEX U HABMOAEHNS 3a CMIEKTPOM.

OnHoBpEMeHHOe 0TOOPaXeHUe CreKTPa U CrekTPOrpamMbl

06/07/10 12:29
Ref: -30.0 dBm *RBW: 100 kHz SWT: 23 ms Trace: Clear/Write
Att: 0dB VBW: 100 kHz Trig: Free Run Detect: Max Peak

AHanM3 ¢ NOMOLLIbIO AOATOBPEMEHHOI 3anucy criekTporpamms B M0 R&S®InstrumentView

Center:940 MHz Span:45 MHz

Save
Spectrogram

Meas Spectrogram

Mode Settings Clear

Playback
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AHanu3 nomex ¢ nomoLupto onuun R&S®FSH-K15 un
HanpaB/IEHHbIX aHTEHH

OcHallieHHbIi onupei R&S®FSH-K15 v HanpaBneHHO aHTeHHON Tna
R&S®HE400 aHannsatop cnektpa R&S®FSH noMoraeT oneparopam ceteit 1
PErynMpyIoLLMM OpraHam yCretwHo 0OHapyXMBaTb 1 ONPEeAENsTh xapaKTe-
PUCTVKI CUrHANOB MOMEX W HAXOAUTb MCTOYHVKA NOMEX.

[MTOMUMO M3MEPEHIiA CNIEKTPOTPaMM U CTRHAAPTHbIX 3MEPEHUI aHann3a-
TOpa CNEKTPa, 151 NOMEX AOCTYNHbI CreUMabHbe BUbl M3MEPEHUIA, Takne
Kak OTHOLEHMe Hecyluer K wymy (C/N), Hecyuiert k nomexam (C/1) 1 ma-
TEMATYECKVE Onepauun ¢ Kpyeoi (pexim diff), KoTopele NOMOraloT Ierko

HaxoauTb, KOHTPOMPOBATL 1 ONPEAENATb XapaKTePUCTVKA CUTHANOB NMOMEX.

®YHKUMS KapTOrpahpPOBaHUS MCMONL3YET METOA, TPUAHTYASLMM N1 Onpe-
JENEHNs MECTOHAXOXAEHUS UCTOYHIMKA nomex. C NOMOLLBIO MacTepa
R&S®OSM moxHO ckaumsaTb kapTsl Open Street Maps (OSM) ans ncnonbs-
30BaHs B aHanuaarope R&S®FSH.

Ananuzatop cnekpa R&S®FSH ¢ anTerHoi R&S®HE400

16

ToHanbHast GyHKLMS MOMOraeT akyCTUYECKN HaXOAWTb HanpPaBneHie, ¢ KoTo-
POro MPMXOAWT NOMEXa, YTO He TPEBYET NOCTOSHHOMD NPOCMOTPA KapThl Wi
HAGNIOAEHMS 3 CUTHANBHBIMIA YOOBHAMM.

R&S®HE400 aBnseTCcs naganbHONM NOPTATUBHOM aHTEHHON AN aHaM3aTo-
pa R&S®FSH. AHTEHHbIE MOIYNM OXBATHIBAIOT 4aCTOTHI OT 8,3 KTt 10 8 ITu, 1
OcHalLeHsl GPS NPMEMHIKOM 1 aNeKTROHHbIM KOMNACOM. Ha pykosiTke an-
TeHHbl R&S®HE400 nmeetcs kHonka BrtoyeHns npeaycuantens R&S®FSH n
KHOMKa 3anycka, KoTopast MOXET UCMONb30BAThCS ANS COXPAHEHS CHAMKOB
3KpaHa WM KOOPAMHAT MECTOMOMOXEHNS W MHQOPMaUK O nenexre. Macca
aHTerHbl R&S®HE400 cocTaBnseT BCero 1 kT, OHa KOMNakTHa, Y10 AenaeT ee
0YeHb YAOOHOM N5 NOVICKa NOMEX B NONEBbIX YCNOBUSX MPW COBMECTHOM
MCNONb30BaHUN C aHanM3aTopom cnexktpa R&S®FSH.




OTOOpaXEHUE AVMHI TPUAHMYNALMM KapTbl ¢ NOMOLLBIO onLymn 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

@) dBm

Settings

HavKauys pesynbTatos ¢ reonpuBsakoi ¢ noMoLLbio onumy R&S®FSH-K16

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

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

10:54
-° Sats: 12
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Mode Position Zoom In Zoom Out Settings

BHyTpeHHee kapTorpadrpoBaHm1e ¢ NoMOoLLbio onuyy R&S®FSH-K17

Dist: ) m

Indoor Mapping

Power: @7X) dBm

Freq:

Meas Indoor
Mode Position

Zoom In Zoom Out Settings \ET]

leonpuesiska

Mpn6op R&S®FSH, ocHalleHHbIA onuyelt R&S®FSH-K16, GPS-npremH1kom
R&S®HA-Z240 1 aHTeHHON, CNOCOOEH aHan13npoBaTh reorpaduyeckoe
pacnpeaeneHe ypoBHs NPUHAMAEMOrO CUrHana, No3BONSs onepatopam
CBA3M aHANM3MPOBATb YCIOBMS MOKPBITUS BOKDYT 30HbI NOKPHITUS 0a30B0
CTaHuum.

Onuysa reonpussiaki R&S®FSH-K16 MOXET Takxe 1MCcnonb3oBatbes crneLiya-
NMCTaMM MO TEXHUYECKOMY OOCNYXMBAHMIO OA30BbIX CTaHLMIA ANg AOKYMEH-
TVPOBAHNS U OTOOPAXEHUS Ha KapTe MECTa PacnonoxeHnst 00bekTa, rae
BbINONHANMCh U3MEPEHMS,

V13mepeHHble faHHbe MOryT 0ToOpaxaTbes Ha kapte Google Earth ang no-
cneayoulen obpaboTki, 4To 00NeryaeT pacno3HaBaHre 0bnactei co cna-
ObIM NOKPBIT/EM WM BBICOKVM YPOBHEM MOMEX.

BHyTpeHHee kapTorpadmpoBaHue
®YHKUMA BHYTDEHHETO KapTorpadupoBaHis NOMOraeT U3MEePsTb NOKPbIT/E
BO BHYTPEHHNX 06nacTsx NMPOCTbIM U HAAEXHbIM Crnocooom.

C NOMOLLBIO OMLMM BHYTPEHHETO kapTorpadupoBaHus (R&S®FSH-K17)
NoNb30BaTENb MOXET NIETKO MMNOPTUPOBATH KapThl BHYTPEHHIX 00nacTel

B Npubop R&S®FSH 11 perucTprpoBaTb pacnpeaeneHie HanpsKeHHOCTH
CvrHana B yCnoBusx HeloCTynHOCTY curHana GPS, HanpumMep, BHYTPU 3Aa-
HUI WIW TYHHENEN, NPV COXPAHEHMM MHPOPMALMIO O MECTE NPOBEAEHMSA
V3MEPEHUIA.

N3meperHble aHHbIe MOryT ObiTb NPe0Opa30BaHbl B GOPMAT .CSV 1A aHa-
nm3a ¢ nomoLupio MO Microsoft Excel. Takxe BO3MOXEH 3kCnopT B popmar
kmz , 41066l NPOAHANM3NPOBATL AAHHBIE 11 BLINOAHWTL HAIOXEHME KapThl
BHYTPEHHel obnactv B Google Earth.

OpenStreetMap (OSM) — aT0 pefakTpyemas nonsL30BaTeNsMM kapTa Mupa, A0CTYNHas!

1o cnefyloLLemy aapecy B MHTEPHETe: www.openstreetmap.org/
OSM npencTaBnseT co60i BUK-NPOEKT, B KOTOPOM MOb30BATENN MOTYT 3arpyxarb 1

PenakTMpoBarb Takylo reorpadun4eckyio MHdopmay NaHHble oTenexmsaHns GPS

A KOHUTYPALMIO A0POT 1 pex. STa KapTa Mipa PACTET EXEAHEBHO.

[lanHble OpenStreetMap MoxHO GeCnnaTHo UCMOAb30BaTL B COOTBETCTBIM C YCIOBMS-

M mueH3un Creative Commons Attribution-Share
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NW3MEPEHUA SJIEKTPOMAIHUTHBIX

NOJIEN

Ananuzatop R&S®FSH cnocobeH HafexHo onpeaensaTb BNUsSHUE anekTpomarHutHbix nonen (3C),

Bbl3BAHHbIX nepeaarwmnmm CMCTeMaMHn.

3a CYeT CBOEr0 OrpOMHOI0 4acToTHOrO AranasoHa ao 20 [Tl aHanm3a-
Top R&S®FSH OxBaTtbIBAET BCE PACNPOCTPAHEHHbIE YCNyrn 6eCNPOBO-
[JHoi ceaau, Brodas GSM, CDMA, WCDMA, LTE, DECT, Bluetooth®, WLAN
(IEEE802.11a, b, g, n), WIMAX™, Tene- v pagyoseLiaHve.

Ananuaatop R&S®FSH naeanbHbiM 06pa3oM NOA0AET ANS CReayIoLwmx

V3MEPEHUI:

» OnpefeneHne MakCUMabHOM HANPSKEHHOCTM NOAS G NOMOLLBIO
HanpaBAEHHbIX aHTEHH

» HesarCKMble OT HANPaBNEHNS M3MEPEHNS HaNPSKEHHOCTV NONA C
MOMOLLBIO HEHaMNPABAEHHON aHTEeHHbI

» OnpefeneHne HanPSXeHHOCTU ANEKTPUYECKOro Noas B kaHane
nepeaadu ¢ 3a1aHHON Noocoi NPONYCKanus (M3MEPEHNE MOLLHOCTY B
kaHane)

Aranuaatop R&S®FSH ¢ HeHanpasneHHbIMU aHTeHHaMI
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N3mepeHne HanpsHXKEHHOCTU MO C MOMOLLbIO
HanpasfieHHbIX aHTEHH

[y M3MEDPEHNI HANPSIXEHHOCTV SNEKTPMUHECKOTO NONS aHaNM3aTop
R&S®FSH yunTbiBaET KOAPOULIMEHTHI KOHKDETHOM NOAKTOHEHHON GHTEHHBI.
HanpsxeHHOCTb nonst 0T00paxaeTcs HenocpeacTBeHHo B ABMKB/M. Ecimn
BbIOPAHB! €AMHMLBI BT/M?, BBIMMCASIETCS U OTOOPAXaETCs MIOTHOCTb NOTOKa
MOLLHOCTW. Kpome TOro, MOryT ObiTb CKOPPEKTMPOBAHbI HACTOTHO-3aBHCH-
MbIE MOTEPW VAW YCUAEHIE, HanpUMep, kabens nin yeunmtens. [ing npocto-
ro aHanm3a pesynstatos B npubope R&AS®FSH nmeetcs ase onpeaensemMble
NoNb30BaTENEM NPEMENbHbIE NMHM C ABTOMATUYECKMM KOHTPOMEM Mpe-
OENbHbIX 3HAYEHMI.

N3mepeHne HanpPsHKEHHOCTM MOJS C NOMOLLbIO
BCEHanpasieHHbIX aHTEHH

Ananmaarop cnektpa R&S®FSH, ocHaLLERHbI HeHANPaBNEHHbIMU aHTEHHA-
MU M3MepUTENbHO cucTemsl R&S®TS-EMF, MoxeT onpeaenars He3asncs-
LLLYIO OT HaNPaBNEHUS HAMPSXKEHHOCTb PE3YNBTUPYIOLLETO NOAS B AMANa3oHe
yactor ot 9 kI, 10 6 M. AHTEHHA UMEET TPW OPTOTrOHANBHO PACMONOXEH-
HbIX QHTEHHbIX ANeMEHTa AN M3MEPEHIS HANPSKEHHOCT PE3YNLTUPYIOLLE-
ro nong. Mpubop R&S®FSH nocnenoBatenbHo akTUBMPYET TPW aHTEHHBIX
JNEMEHTA 11 BbIYMCASET HANPSAXEHHOCTb PE3YNBTUPYIOLETO NONS C Y4ETOM
K03DOUUMEHTOB aHTEHHBI AN KaX/10r0 aHTEHHOTO ANEMEHTA, & Takxe No-
Tepb B COBAVHUTENBHOM Kabene.

Mpnbop R&S®FSH ¢ anTeHHol R&SPHEA00



V|3MepMTeJ'Ibele nocneaoBaresbHoCT B NPUNOXEHWI ANA N3MEPEHNA aMn

Measurement Definition EMF Measurement

Description New installation check
User NP
Site

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

PeaynbtaTbl paboThl NpunoxeHns ans ramepenis MM RAS®FSH-K105

MpunoxeHnue ans uamepenus MM (onuus R&S®FSH-K105)
Onuys R&S®FSH-K105 noaaepxmBaeT aBToMaTaupoBaHHbIe TECTOBLIE MO-
CNEAoBaTENbHOCTY 19 BbIMOAHEHNS YACTOTHO-M30MPATENBHBIX 3MEDEHNIA.
3meperme yaoOHO KOHGUIYpUPYETCS C NOMOLLbIO NPOrpamMmHoro obecne-
yenms R&S®InstrumentView. HacTpoiika KoHGUrypaLyn oxBatsiBaeT 0fHO
WK HECKONBKO NOAM3MEPEHNIA Ha PA3NMYHBIX YacTOTax UK kaHanax. OHa
MOXET BKIIOYaTh B CEOS YCTAHOBKY NPEAebHbIX 3HAYEHMIA uanydeHns SMM
B COOTBETCTBUM C HALIMOHANbHBIM 11 MEXYHAPOAHBIMY CTaHAApTaMK Ha
aTane KOHOUIrypauum 1M no OKOHYaHUN M3MEPeHNs. TakiM 00PasomM MOX-
HO ObICTPO OLEHNTL, COOTBETCTBYET I NEPEAAIOLLAA CUCTEMA NPYMEHN-
MbIM npeaenam 6e30MacHoro BO3AENCTBUS.

MNpenBapuTenbHas HACTPOKA MPeAENoB BLINOMHAETCS B labopatopy. 910
9KOHOMIT BPEMSA 11 YCUAMS B MONEBbIX YCNOBYSX. BCErO HECKONMbKIMIA LiENY-
Kami MbILLW MOXHO 3anyCTUTb aBTOMATUYECKOE BHINONHEHNE BCEX HEOOX0-
OVIMbIX TECTOBBIX NOCAEA0BATENBHOCTEN. Pe3ynbTar MOXHO NpeaBapUTENbHO
MPOCMOTPETb Ha aHANM3ATOPE UM GAENaTb 3T0 C MOMOLLK) NPOrPaMMHOI0
obecnederns R&S®InstrumentView, B KOTOPOM PE3yNbTaTHI MOXHO NPOaHa-
NM3VPOBATH 1 3a10KyMEHTMPOBATb.

Ko .. EMF Analysis X

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  CellD 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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AUATHOCTUKA B YCNTOBUAX
JIABOPATOPUWU UJIN B XOAE

OBCNTYXUBAHUS

PacknagHas noacraska npespaiyaet R&S®FSH B HacTONbHLIN aHanu3atop ansg pabotsl B naboparopum

Win B CEpBNUCHOM LIEHTpPE.

Ananuaatop R&S®FSH naeanbHeiM 06pa3oM NoaoaeT Ans Cneayiowmx

V3MEPEHWIA:

> I3MepeHye YacToTel U YPOBHS CyrHana

» 113mepeHre MoLWHOCTY B AvanadoHe o 110 [Tl ¢ TO4HOCTbIO
N3MEPUTENS MOLLHOCTM

» 13mepeHrs napameTpoB YCUAUTENEN, GUIBTPOB U T. 1. G MOMOLLbIO
(bYHKUMM BEKTOPHOTO aHanuaa Liene

» ABTOMATVI3MPOBAHHOE (OPMMPOBAHYE TECTOBbIX NOC/IEAOBATENBHO-CTEN
C NOMOLLBIO AVCTAHUMOHHOTO ynpasnerus Yepes LAN um USB

Arannzatop R&S®FSH ¢ pasnoxeHHo NoaCTaBKo A5 HACTOALHOTO MCMONb30BaHNS

MpensapuTensHoe IMC-13MepeHiie Ha GYKCUPOBAHHOI 4acToTe G PErYIPYEMbIM
BDEMEHEM V3MEpeHus
13:38
cRBW: 120 kHz MT: 100ms Trace: Clear/Write
Trig: Free Run Detect: Average

Ref: 87.0 dBuV
Att: 0 dB

98.500 MHz

dByY

Freq:

Level:

1 ] 1 1 1 l
-13.0 -30 7.0 170 27.0 37.0 47.0 57.0 67.0 7i0

Meas Time:

Scan Trigger

20

MpepBaputensHbie uamepeHus Ha AMC u ckaHnpoBaHme
KaHanoB

OcHatleHHbin onumeit R&S®FSH-K43 aHannaatop R&S®FSH moxet pabo-
TaTb B KAYECTBE NPUEMHMKa ANS NPOBEAEHIS NPEABAPUTENBHBIX M3MEPEHNI
Ha IMC 11 3aAa4 MOHMTOPMHIa. 13MepeHns BHINONHSIOTCS Ha NpeaBapu-
TEeNbHO 3a1aHHON YacToTe C PEryMPYEMbIM BPEMEHEM U3MEPEHMA.

B pexume ckaHupoBanus kaHanos aHanuaatop R&S®FSH nocnenosa-
TEbHO M3MEDSET YPOBHM CUTHANOB Ha PA3NMYHbIX YaCTOTax, 33AaHHbIX

B TabnMLe KaHaNoB. TabnuLibl kaHanos GopMUPYIOTCS ¢ nomMoLbio 10
R&S®InstrumentView 1 3arpyxatotcs 8 nprbop R&S®FSH. B npnbope yxe
COLEPXATCS NPEABaPUTENbHO 3aAaHHbIE Tabanubl Ang 60AbLIONO Ynena
CTaHAAPTOB MOOMBHOM CBA3M 11 TENEBM3MOHHBIX NEpeaarinkos. Ing ns-
MepeHns uanyderns IMM pnoctynHel nonocsl yactot CISPR 200 T, 9 kM,
120 KT 1 1 M. MoryT 6biTb BoIGPaHb! MM KOBBIN, CpeaHero 3HayeHns, CK3
11 KBA3WNWKOBBIA TVMbI IETEKTOPOB.

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

NN N N N I

[N N O I
[N N I

[N N O I

[N N D O ey
TP T RO AP P
10 0 O
0 A0 A v
N TV
LAY “\|HI\\\|“I\\\INIHININIHINI“IHINIH\IHI\HI\HIHH\\I\\|\HI\\\IHIH\I\HI“I\HINIHI\ LT AT

Start2.112 .:GHz WCDMA 12100 (Ba  Stop:2.1677 GHz
—Fia—— n T E—

Channel



N3mepeHue koadppuumnenta AM-moaynaumm

Ananmnaarop R&S®FSH namepset koadduuyeHT Mopynsumn AM-curHana of-
HUM HaxaTtviem KHOMKK. OyHKLWS M3Mepermns KoadduuyeHTa aMnamTyaHoON
MOLYSLMI Pa3MELLLaeT NO OAHOMY MApKEPY Ha HECYLLEN, BEPXHEN BOKO-
BOV NONOCE U HIXHEN GOKOBO NOAOCE M MCNONb3YET YPOBEHD NOAABNEHNS
BOKOBOV NONOCH 4151 ONPEAENeHNs KOIQGULMEHTa MOAYAALMN. MOXHO
YCTaHOBMUTb YACTOTY MOAYAALMM A5 BBIBOPOYHOMO onpeaenexms koahdu-
LMEHTa MOAYNALMM ABYXTOHANBHOIO CUrHana, Hanprumep, Hayas ¢ OOKOBOIA
nonocsl 90 I, 3aTem nepemecTvBLIMCh K 6okoBol nonoce 150 M curHana
ILS.

N3mepeHne UCKaXKeHuit curHana, BbI3BaHHbIX rApMOHUKaMM
C NOMOLLBIO QYHKLIAM M3MEPEHMS KOSPDULIMEHTA FADMOHUYECKIIX NCKa-
XeHuii nproop R&S®FSH onpenensiet rapmMoHMKM UCMbITYeMbIX YCTRONCTB
(Hanpumep, yeuutenelt). MoMUMOo rpadrieckoro 0ToOPaXeEHNS raPMOHKK,
aHanm3atop R&S®FSH Takxe BblMMCASET U 0TOBPAXaET CyMMApHbI KO-
OULVEHT HENMHENHBIX MCKaxeHni (KHIA).

Jlokanusaumsa UCTOYHUKOB NOMEX

Mpo6HMKM 6anxHero nons R&S®HZ-15/HZ-17 1cnonbayioTes B Ka4ecTse MH-
CTPYMEHTOB AMAarHOCTUKM Npw noucke npobnem ¢ IMC and neyatHbIx naar,
MHTErPaIbHbBIX CXeM, kabenelt 1 skpanupyioLLyx obonoyek. Habop npo6Hm-
koB 6nuxHero nons R&S®HZ-15/HZ-17 npeansHO NOAXOAMT Ang U3MEPEHUs
n3nyderns B ananasone ot 30 M no 3 IMu,. Mpeaycunutens RAS®HZ-16
MOBBILLAET YyBCTBUTENBHOCTb aHaM3aTopa Ha Yactotax Ao 3 ML, bnaronaps
koapduupeHTy yeunenns 20 ab v koaddrumenTy wyma 4,5 ab. B coyeta-
HUM ¢ aHanuaatopom R&S®FSH npeaycnnTens 1 Habop NPOGHMKOB GAMX-
Hero Nons NPEACTABARIOT COO0M SKOHOMUYECKN SOPEKTUBHOE CPECTBO
aHanM3a 1 oNpPeneneHns MeCToNONOXEHNS MCTOYHMKOB NOMEX Ha aTane
pa3paboTKy.

/AHMMS&TOD cnextpa R&S®FSH ¢ npobHrkamu BanxHero nong u 1Y

Rohde & Schwarz TMopratvgHbiii aHanmaatop cnektpa R&S®FSH 21



NOKYMEHTUPOBAHUE W
AUWCTAHUUOHHOE YNPABJIEHUE

Nocrtaensemoe MO R&S®InstrumentView naeT BO3MOXHOCTb NErko JOKYMEHTUPOBATb Pe3yNbTaThl
M3MEPEHUI 1 yNpaBnaTb HaCTpOMKamm npuodopa.

MO R&S®InstrumentView nna [OKyMeHTMPOBaHMS
pe3ynbTaTtoB U3MepPEeHus

» OOmeH 60nblmMM 06bemMoM AaHHbIX Mexay R&S®FSH u MK yepes USB

>

VIV NIOKANBHYIO CETb
MpocToTa 06paboTkM Pe3yNsTATOB U3MEPEHNIA Gnaroaaps SKCnopTy
[NlaHHbIX B popmart Excel (.csv)

CoxpaHeHie rpaduyeckyx faHHbIX B dopmarte .jpg, iff, jpg, .png 1
bmp

DopMMPOBAHUE NONb30BATENBCK/IX UCTIbITATENbHbIX
nocneaoBarenbHOCTeNn (Mactep)

[pOCTOE CO3MaHMe NPOTOKONOB VCTbITaHNIA B hopmare .pdf, .html v
rtf

leyarb BCeX CyLLECTBEHHbIX AaHHbIX ¢ [1K nog ynpasneruem Windows

Ananmaatop R&S®FSH ¢ HoyTOyKOM

22

>

YoaneHHbli KoHTPOAb curHanos Yepe3 USB/LAN B pexumve yaaneHHoro
avcnaes 1 nabopatopHoro avcnnes

MpOCTOE CPaBHEHWE PE3YNLTATOB U3MEPEHWIA B OIHOM Pabo4eM
NPOCTPAHCTBE C oMok GyHKumn Add Trace ([l06aBuTh KpuBYHO)
ABTOMATUYECKOE COXPAHEHNE PE3YNETATOB M3MEPEHUIA C MOMOLLBIO
OyHKUMKM «Multi Transfer» (nony4eHre HeNnpPepbIBHOM Pas3BepTki ¢
VHTEPBA/IOM) C CEaHCOBBIM aBTOCOXDAHEHNEM

MocneayioLmin aHan13 PesynbTatoB U3MEPEHNIA MyTem OTOOPaXeHus/
CKPbITUS V1 NEPEMELLEHNS MAPKEPOB

dopmm1poBaHME AaHHbIX kabens ¢ NOMOLLbI0 peaaktopa Moaenu kabens
1 nepegada daiinos ans 3arpyaku B npuoop R&S®FSH ans namepeHis
PACCTORHMA 10 MECTA NOBPEXAEHNS

a8y

Ey
1205 g

Cance



» 10 R&SCInstrumentView nogaepxmeaeT ceayiowye Buapl pefaktopos:  [UCTaHUMOHHOE ynpaeneHue yepes nutepdeic USB nnn

— [lpeobpasosaren LAN

— Mopenw kabeneil Ananmaaropom R&S®FSH MOXHO ynpaBnsTs AMCTAHLMOHHO Yepes UHTep-

— KomnnexTbl s kanbposki deiic USB vnm LAN v nHTErpHpOBAaTh €10 B N0Ab30BATENLCKME NPOrPaMMbI.
— TpenensHele nHMn KomaHabl AUCTaHLMOHHOrO ynpasneHus, comectTumble ¢ SCPI, aktmem-

— Tabnuupl kaHano pytotest onupeit R&S®FSH-K40. YnanerHblit aucnnei, BXOAALLMIA B COCTAB
— Cranpapthl nporpammHoro obecnedermns R&S®InstrumentView, oTobpaxaet akpaH npu-
— Tabaupl GbICTPOTO HAUMEHOBaHNS 6opa R&S®FSH B peanbHoM MactiTabe BDEMEHM U NO3BOASET YaaneHHO

— Tpepnens AM/YM ynpaBngTb NprbopomM Yepes uHTepdeic USB nan LAN ¢ uenbio 06y4eHms
— Habopbl MacTepoB IV MPE3EHTaLMN.

— (BHyTpEHHME) KapTHI
» COBMECTUMOCTb C
Windows Vista (32/64-pa3p.)
Windows 7 (32/64-pasp.)
— Windows 8 (32/64-pa3p.)
Windows 10 (32/64-pa3p.)

MporpammHoe obecnedenne R&S®InstrumentView

@ InstrumentView - = x
Connected Report Generator X I;:‘n Remote Display X ‘i"i} Channel Table X 7"‘5’: Transducers X l"} Limit Line 3 :‘f FSH4 Wizard X
y
Datasets on PC Report Settings
C:\Users\Public\Documents\Rohde-Schwarz \1\ 'm' = J
Name Date Time
Show General Information Show Measurement Results

Dataset001.set 23/6/2016 4:11 PM

dvbl.sat 2/10/2017 232 M Show Marker Data Show Measurement Settings

vb1.se :

Lisa-test1.set 1/6/2016 3:24 PM @
E‘,‘ ot Trace Frontpage Logo  User logo v ROHDE&SCHWARZ Select

iy

EH' Footer Logo No logo v
B L5 ! Report Language  English v Format PDF v

Preparati
& Preparsion Datasets in Report

'@‘ Analysis dvbl.set

ﬁ,a Options

Open after Generation

Generate
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YAOBCTBO 9KCIMTYATALIMIA

Bce yacto ucnonb3yemble GpyHKLMM, Takne Kak OMOPHbIA ypOBEHb, NONOCA NPONYCKaHMS W 4acToTa,
MOTYT ObiTb YCTAHOBAEHbI HEMOCPEACTBEHHO C MOMOLLbIO KNABMLL.

BbICTpbIit BLIGOP QYHKLMI C MOMOLLIO KNaBUaTYpbl U
NOBOPOTHOM PYyYKU

Ynpasnerue aHannaatopom R&S®FSH ocyLieCTBAKETCS C NOMOLLBIO KNa-
BMATYPbI 11 NOBOPOTHOM Py4Ku. BEIOPaHHYIO (BYHKUMIO MOXHO aKTMBMPOBATL
HanPAMYI0, MCNONb3ys KHOMKY Enter, BCTDOEHHYIO B MOBOPOTHYIO PYHKY.
bnaronaps BEPTVKANBHON KOHCTPYKLUMK BCE 3NEMEHTLI YNIPaBIEHVs BCErna
nop, pykoit. Knauwa MODE rcnonbayetcst ans nepekniodeHis Mexay pas-
JMYHBIMK DEXVIMamy PABOTHI, TaKMMM Kak «aHanM3aTop CeKTpa», «BeKTop-
HbI aHANM3ATOP Liene», «aHann3 UMPPOBO MOSYALMM» W «U3MEPUTENb
MOLLHOCTV>,

Bce 6a30Bble HACTPOKM MOTYT ObiTb CAENaHbl B MPOCTOM CrMCKE.
PesynbTarsl M3MEPEHWIA, B TOM YMCAE HAaCTPOIKM Nprbopa, COXPaHIIOTC BO
BHYTDEHHEN NamsTh, Ha CMEHHON kapTe namatv SD nam USB-Hakonutene.
[MpenBapuTensHO 3aaaHHbIe HACTPONKK NPrbopa MOXHO 3a0N10KMPOBATb,
Y4TOOLI NPEAOTBPATHT VX HENPEAHAMEPEHHOE U3MEHEHNE. TeM CaMbIM CHU-
XaETCH PUCK NCKKEHUS USMEDEHNIA.

Bce anemeHTsl ynpasneHns HaxoasaTes B npeaenax 4ocAaraemMocTy nasLes

24

Knaswwa USER no3sonset cobparb 4acTo TPEOYIOWMEeCs U3MEPEHNs B Of-
HOM MeHI0. Tonb30BaTENbCKUE HACTPOVKM NPUOOPA Ha3Ha4AIOTCA (YHKLMO-
HaNbHBIM KNaBKLLIAaM C UMEHEM, ONPEAENAEMbIM NOb30BATENEM.

B Lensx JOKyMEHTMPOBAHVS COAEPXMMOE CHIMKA SKPaHa MOXHO COXpa-
HWTb B BIE rPadUyeckoro Gaina BCEero ONHUM HaxaTviem KNaBuLLi.

OntumanbHoe CYMTbIBaHME Pe3yNbTaTOB M3MEPEHUI B
no6oi1 cutyauum

PesynbTarsl M3MEPEHNIA NErKO YNTAIOTCS Ha BENMKOAEMHOM, XOPOLLO CKOM-
MOHOBAHHOM 6,5-110iMOBOM LBeTHOM VGA-amcnnee. Moaceetka aycnnes
MOXET ObITb OTDErYAMPOBAHA MO, YCIOBUS OKPYXaIOLLEro ocBeLeHus. [1na
MCMONb30BaHUS B YCNOBYMSAX SPKOMO CONMHEYHOMO CBETA OMTUMANBHBIN KOH-
TPacT 00ECneYvBaET CreuyanbHbii MOHOXPOMHBIA DEXIM.

CermeHTMpOBaHHas pa3BepTka

Onuys cermeHTpoBaHHoi passepTkn R&AS®FSH-K20 akTBrpyeT Ha akpaHe
BTOPOW CErMEHT B PEXVME 0TOBPaXEHNS CNEKTPa, Co3naBas Aga nopra-
TVBHbIX aHanM3aropa cnekTpa B 0aHoM. Onuys CerMeHTPOBaHHON pas-
BEPTKM NO3BONSET NPOBOAMTH M3MEPEHNS Ha BTOPOM 3KpaHe 0TOOpaxeHus
CNEKTPa C HE3aBMCHMbIMI HACTPOMKaMI AyanasoHa YacToT, AETEKTOPOB,
aTTeHioaTopa 1 npeaycunnTens. baaronaps aToMy MOXHO CPaBHMBATb Xa-
PAKTEPMCTUKA CUrHANa C PadNiHbIMIA BbIOPAHHbIMI AETEKTOPaMM, Habio-
[aTb Y U3MEPATb MHTEPECYIOLIMI CUrHAN B OOHOM CErMEHTE 1 NPOBEPSTH
FapPMOHVIK/ U NOMEXW BO BTOPOM CEMMEHTE. ECn curHansl pacnonoxeHs!
[AaNeko Apyr OT Apyra, MOXHO 33AaTh [1Ba PA3NUYHbIX Ayana3oHa Yactor
0e3 CMEeLLMBAHIS CUTHANOB HA OOHOM 3KPaHe C LMPOKOV Nonocoit 0630pa.
dopMbl CUTHaNOB YETKO BIAHbI B 0B0VX PACCMATPVBAEMbIX AMaNa3oHax.

Onuys cermeHTMpoBanHol padseptki R&AS®FSH-K20

eep
*Ref: 78.9 dBpV/m
» Att: 0dB
942.39682 MHz
Upper Limit:  Threshold
Upper Limit:  Threshold

RBW: 3 MHz +SWT: 30 ms Trace: Max Hold
VBW: 3 MHz  Trig: Free Bun Detect: Max Peak
05 dBuV/m QB 20952381 MHz 0.3 dBpV/m
70.71 dBuV/m Trace 1
53.58 dBuV/m Trace 2 FAIL

2z 63.4 dBuV/m

Center:950.968249 MHz
Center:
Ref Range /
Level Ref Pos

Trace: 1 Span:100 MHz
Trace:@ Span:
' Att / Amp / Select
Unit Imp / Offset Trace



MpocTota KoHOUrypaumn HacTpoek npnbopa

Instrument Setup

21/05/2008
14:07:14

Set Date
Set Time

Auto Backlight Off enabled
Backlight Timeout 15 min o
Auto Power Off enabled
Power Timeout 20 min
Current Power Source hattery
Battery Level 0%
AN Port
DHCP off
IP Address 172.76.68.24
TP |hstrument User HW / SW Installed
Setup Preference Info Options
BbIOOp TabMLbl KaHANOB
Select Channel Table 10/06/08 09:48

[+

S \Public\.
(i Screen Shots

3GPP.chntab 1 10/06/2008 09:15
GSM 900 DL chatab 1 10/06/2008 09:48

GSM 900 UL.chntab 10/06/2008 09:43

kB
kB
1kB
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.chntah 1kB 10/06/2008 09:12
TV DK_OIRT.chntah 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 10/06/2008 09:12
TV USA Air.chntab 1kB 10/06/2008 09:14 -]
TV USA CATV.chntab 1kB 10./06/2008 09:14 i

Free: 26 MB

Select

Edit/New

MoHATHbIE MEeHI0 AN9 YA0OHOTO BbIGopa (yHKLIA

25/07/08 17:24 »
RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
VBW: 3MHz  Trig: Free Run = Detect RMS

Spectrum
Ref. -20.0 dBm
Att: 0dB

|
)
RF Attenuaticon

Man: I d B

- Auto Low Distortion .-

Auto Low Noise

RF Preamplifier

Preamp On

75 0 RAM
75 0 RAZ
75 () FSH-Z38
Unit
Dffset

Center: 2.1 GHz

ducer

Level Amp / Imp

dopmMupoBaHue NpoToKoa UCMNbITAHWI1 BCEro 3a HECKOJbKO
aroB ¢ nomoubio mactepa R&S®FSH

MPW MOHTAXE aHTEeHHbI WK CAaYe B aKCMAyaTaLmio NepeaatoLlei CTaHumm
KAMEHT 0ObIYHO 3anpalLMBaeT NPOTOKON UCTIbITaHwit, Heobxoaymble name-
PEHMS ONpe/eneHbl B MHCTPYKUMSX MO NPOBEASHUIO MCTIbITaHMIA. MacTtep
R&S®FSH ynpotuaet aty npoleaypy Ans NoNb3oBatens U ycTpaHseT Heob-
XOOUMOCTb KOHCYNbTALMM C MHCTPYKLMSMM NO yCTaHOBKE. MacTep Ha OCHO-
BE [/1aN0roBbIX OKOH NPOBOAYT NONb30BATENS MO BCEM M3MEPEHNSIM 1 aBTO-
MaTIYECKN COXPaHSET Pe3ymbTaThl.

MpermMyLLECTBa ANg NONb30BATENS:

» [IpOCTOE CO3MaHe UCTbITATENBHbIX MOCNENOBATENBHOCTEN C MOMOLLBIO
Macrepa

» [lpenoTepatieHne HeKOPPEKTHBIX M3MEPEHN bnaronaps
npeaBapuTeNbHO 3aaHHLIM TECTOBbIM MOCAEA0BATENBHOCTAM

» OTCyTCTBIE HEOOXOAUMOCTY KOHCYABTALMIA C MHCTRYKLUMAMIA MO
TECTUPOBAHMIO

» BocnponssoauMble pesynbTarkl M3MEPEHNH

> OKOHOMMS BDEMEHM 3a CHET YCKOPEHUS NPOLECCA YCTAHOBKY

» Bce uneHbl MOHTaXHOM Opuraasl MCMONMb3YIOT OHY 1 Ty Xe
VICMbITATENbHYIO NOCNEN0BATENbHOCTD

» EauHbIi hopmar npotokona 1embITaHui

HacTpoiika 4acToTbl ¢ TOMOLLLIO TaONNL, KAHANOB

B kayecTBe ankTepHaTviBbl BBOAA 4acToThl nproop R&S®FSH MOXHO HAcTpo-
WTb Ha MCMOMb30BAHME HOMEPOB KaHanoB. BMECTO LIEHTPaNbHO YaCTOThI
oTo0paxaetcs Homep kaHana. [101630BarensM, 3HakOMbIM G Ha3Ha4eHMEM
kaHanoB, 0ObI4HO 1CNOb3YEMbIX B 6ECNPOBOAHON CBA3M U TB/paavose-
WaHuK, pabotatb ¢ R&S®FSH Byaert elle npolue. BMecTe ¢ aHanM3atopom
R&S®FSH noctasnatotcs Tabnuusl TB-kaHanos Ans 60AbLIOMO KONM4ecTsa
CTpaH.

PaboTa Ha pa3Hbix f3blkax

Monb3oBaTtensbCkuil MHTepdelic npnbopa R&S®FSH aocTyneH Ha pasHbix
3blkax. 04TV BCE QYHKUMOHANBHBIE KNABMLLM, MHCTRYKLMW MO SKChyaTa-
UMM 1 coobLLEHMS ByayT oTOOpaxathcs Ha BbIOpaHHOM A3blke. B aHann3a-
Tope R&S®FSH nopaepxvBatoTcs CneayioLye A3blkit: aHmnACKUA, Hemel-
KA, KOPEVCKIIA, ANOHCKIIA, KUTANCKIA, PYCCKUIA, NTANbAHCKIIA, MCTAHCKMIA,
NOPTYraNbCKuiA, GPaHLY3CKUIA 1 BEHTEPCKMIA.

Rohde & Schwarz TMopraTvsHbili aHannaatop cnextpa R&S®FSH 25



JlerkopoCTynHble, XOPOLLO 3aLLULLEHHbIE PAa3beMbI
[lononHuTenbHble BXOMB!/BBIXOMbI, TAKUE KaK HANPSXEHUE NUTAHMS NOCTOSIH-
HOTO TOKa (CMellieHre), nHTepdelicsl LAN 11 USB 1 kapta namstv SD, nerko
[JOCTYNHb NOA, MbINE3ALUMATHBIMI OTKAHBIMM KDbILLKAMM C GOKOBOW CTOPOHBI
npubopa.

[lononHuTensHble pasbemsl (Hanpumep, LAN 1 USB) sauimitieHbl OTKAHBIMM KDbILLIKaMM

\?t&\n TR S o e
MR R e e e,
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SJIEMEHTbI YITPABJIEHUS

B4-Bxop, Pasbem gatynka MOLLHOCTM

Pa3beM HayLHUKOB Buixop cnepsiwero reeparopa

WUutepdeiic USB, Tun A4

» BHewHuit Bxop curHana sanycka

» BHeLwwHuii BX0A, ONOPHOro0
curHana

» Boixop MY

» Bxop cmeuwwenus

» Pasbem ang npuHagnexHocren

KapTa namstn SD

LiseTHou XK-aucnneii (640 x
480 nukceneii), MOXeT nepe-
K04aTbCS B BbICOKOKOHTPACT-
HbIi MOHOXPOMHBIW PEXUM npu
SIPKOM COJIHE4YHOM CBETE

BbiGop Mexay pasnnyHbIMuU pa-
60uumm pexxumamu (aHanu3arop
CnekTpa, BEKTOPHbII aHanusa-

MpocToe ynpasneHue Ha 6ase —_L 70D Uetoil. H3MEDMTEIE MOLLIO
MEHIO0 C NOMOLLbIO Tossire " Stangard ™ LSV Chanmel r pu ’ p Ly

Adjust BW Unit Display
(YHKLVOHANBHbIX KNaBuLL CTUUT.A.)

WUntepdeiic LAN/USB

Bbi6op M3mepuTenbHoi GpyHKLUK
(MOLLHOCTL B KaHane, 3aHUMae-

Knasuwn ¢pyHkumin
byHku Masi nosoca 4acToT u T.4.)

006wwas HacTpoiika npubopa

KeHCUHITOHCKMI 3aMOK CHMMOK 3KpaHa

MoBopoTHas pyyka ¢
dyHKUMeli BBOAA

Bbi30B 3aaHHbIX NONb30BaTENEM

HacTpoek Knasuwm kypcopa

4 WnTepdeiic nHTerpuposaH 8 npubopel ¢ cepuitbivin Homepamin He Huxe 105000.
[inst nopknio4eHns aatunkos MowHocTr R&S®PNRP-Zxx n USB-HocuTeneit
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HACTPOUKN KOHOUTYPALINK CH-
CTEMbI U OBJIACTU MPUMEHEHUS

4

D Aef -150dBm  *RBW: 30 kHz
70 d. VBW: 300 kkiz

Wezsire " "Standorg ™ -

21y

S22 Ey

t‘d

_/_/_/_l‘

_/_/_I

j j ) Preser

Mopenun

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

28

Power
Display

sa vmsuu

[nana3oH yacTtoT

o1 9Ky 00 3,6 My,
ot 9Ky oo 3,6 My,
or 100 My fo 3,6 My,
ot 9kl oo 8 My,

oT 9k o 81Ty

or 100 kI, oo 8 1Ty,
ot 9k po 13,6 1My,
ot 9Ky 1o 13,6 MMy
ot 9K 1o 20 My
ot 9Ky 1o 20 M

Preamplifier

(npepycunutens)

Bcero gocTynHo aecsts Moaeneit R&S®FSH ansg pasnnuHbix NPUMEHEHNIA 1
[/1ana30HoB YacToT (Moaenn .04/.08/.14/.18/.24/.28/.13/.23/.20/.30).
Ananuaaropbl cnexktpa R&S®FSH MOryT BEINOAHATL M3MEPEHS A0 BEPXHETO
npenena Yactotsl 3,6 M, 8 MM, 13,6 Ty, 20 TTu, Mogenm co BCTPOeH-
HbIM CNIEMSALLMM FEHEPATOPOM TakXe MOryT CNONb30BaTbCH ANA ONpeaene-
HS XapakTepuCTUK nepeaadn kabenen, GrabTpoB, YCUIUTENEN 1 T.4,

[ONONHUTENBHBIE MOAENM CO BCTPOEHHBIM CAEALLIM FEHEPATOPOM U BHY-
TPeHHMM KCBH-MOCTOM A0CTYNHBI A9 M3MEPEHUIA PACCTOSHUS 10 MEeCTa
nospexaenus (DTF), cormnacoBaHHbIX M3MEPEHNIA 11 BEKTOPHOTO aHannaa
Lenen.

Bce Moaenu 0CHalLEHb PETYIMPYEMbIM NOEAYCUINTENEM, YTO IENaeT hx
NPUTOAHBIMU 15 3MEPEHNS 04EHb MabIX CUTHANOB. B kayecTBe npuHa-
NEXHOCTE AOCTYMHbI ABA AAT4MKa MOLUHOCTU — AN BBICOKOTOYHbIX M3Me-
DEHNIA NOMOLLAEMON MOLLHOCTM B ananasore Ao 110 [Tu, v ang namepeHns
HanpPaBNEeHHON MOLWHOCTW B Ananasore oo 4 M,

B cneayiolwux Tabnuuax npueeneHsl BO3SMOXHbIE KOHUrypauum ans pas-
JMYHbIX CTAHAAPTHBIX GYHKLMIA M NPUAOKEHWIA, a Takke 0630p AOCTYMHbIX
Moaenen.

JIerko 3aMeHsemblit INTUI-MOHHBIA akkyMynsTop, 06e-
CneyvBalowmii 10 4,5 YacoB aBTOHOMHOM PaboTbl

WCTOYHMK NOCTOSIHHO-
ro HanpsHKeHus (MH-
XekTop) ans nopra 1/2

Cnepauwuii BcTpoeHHblit
reLeparop KCBH-mocT




CraHgapTHbie GyHKUMK

(Monenw ___________________|.04/08/13/20 .24/.28 .23/.30

V3meperus mowHocTn TDMA

/A3Meperns MOWHOCT/ B kKaHane

/A3mepenns HanpsixeHHoCTI nons/
N3MEPEHNS C BCEHANPABNEHHbIMM AHTEHHAMM

/13MepeHue 3aH1MMaeMoit Nonocs! Yactor

HacTpoliki1 4acToThl C NOMOLLIO TABANLL KaHaNoB

CkansipHble 3MEPEeHIs NapaMeTpoB nepeaadin - g g -
CkansipHble 13MepeHs NapameTpoB OTPAXeHNSs - - . -
BekTopHbie 13MepeHis napameTpos nepeady (S.,) 1 otpaxetns (S,,) - - -

OnHONOPTOBOE M3MEpPeHKe NoTepb B kabene - - -

/A3mepuTenb MOLLHOCTY B KaHane

Onuuu
Mogor —————|.04/08/13/20 | 148 24/28 23/30
PexuM CnexTporpammbl R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14 R&S®FSH-K14
AHanma nomex R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15 R&S®FSH-K15
Teonpuesiaka R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16 R&S®FSH-K16
BHyTpEHHee kapTorpadupoBanmne R&S®FSH-K17 R&S®FSH-K17 R&S®FSH-K17 R&S®FSH-K17
Pexv npremHika 1 CkaHMpoBaHne KaHanos R&S®FSH-K43 R&S®FSH-K43 R&S®FSH-K43 R&S®FSH-K43
AHanna nepefaBaemMbix curHanos GSM/GPRS/EDGE R&S®FSH-K10 R&S®FSH-K10 R&S®FSH-K10 R&S®FSH-K10
R&S®FSH-K44, RSPFSH-K44, R&S®FSH-K44, R&S®FSH-K44,
Avaqws riepenacacibix oymianos WEDMAHSDPAHSPA RASCFSH-K44E R&SCFSH-K44E RASCFSH-K44E RAS®FSH-KA4E
R&S®FSH-K46 R&S®FSH-K46 R&S®FSH-K46 R&S®FSH-K46
o . ! . .
Aans curiiaros COMAZ000 R&SCFSH-K46E R&SCFSH-K46E R&SCFSH-K46E R&SCFSH-K46E
TS CHHanos IXEV-DO R&S®FSH-K47, R&S®FSH-K47, R&S®FSH-K47, R&S®FSH-K47,
R&S®FSH-K4TE RSPFSH-K4TE R&S®FSH-K47E R&S®FSH-K4TE
RS®FSH-K48, R&SPFSH-K48, R&S®FSH-K48, R&S®FSH-K48,
Anaus curianog TD-SCOMATHSDRA R&SPFSH-KAGE RESPFSH-KAGE R&SEFSH-KAGE R&SFSH-KAGE
Avans caranos LTE FOD R&S®FSH-K509), R&S®FSH-K509), R&S®FSH-K509, R&S®FSH-K50,
R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E R&S®FSH-K50E
Avana carranos LTE TOD R&S®FSH-K51 9, R&S®FSH-K51 9, R&S®FSH-K51 9, R&S®FSH-K51 ),
R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E R&S®FSH-K51E
AHanma HuexoaaLyx curdanos NB-loT R&S®FSH-K56 R&S®FSH-K56 R&S®FSH-K56 R&S®FSH-K56
1A3meperme paccTosHis Ao MecTa nospexaerms (DTF) - - R&S®FSH-K41 R&S®FSH-K41
BexTopHble M3MepeHIs napameTpoB OTPaXeHWs v nepeaaqn - - RASOFSH-K42 - (17508, S,)
(Sﬂ’ SZZ’ SZU 812)
OnHONOPTOBOE M3MEPEHKe MoTepb B kabene - - R&S®FSH-K42
BeKTOpHbI BONBTMETD - - R&S®FSH-K45 R&S®FSH-K45
A3meperus MotHocT B Anana3oHe oo 110 M CM. IaT4/K/ MOLLHOCT Ha CTp. 33
HanpaBneHHble U3MepeHHst MOLLHOCTV B AnanasoHe Ao 1 [Ty R&S®FSH-Z14 R&S®FSH-Z14 R&S®FSH-Z14 R&S®FSH-Z14
HanpasneHHble 13vMepeHmns MOLLHOCTY B AvanasoHe A0 4 i R&S®FSH-744 R&S®FSH-744 R&S®FSH-744 R&S®FSH-744
CermeHTMpoBaHHas passepTka R&S®FSH-K20 R&S®FSH-K20 R&S®FSH-K20 R&S®FSH-K20
/IMMYnbCHBIE M3MEPEHNS C MOMOLLBIO AATMKa MOLLHOCTX ® R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29 R&S®FSH-K29
[lnctaHumoHHoe ynpasnenie yepes nitepdelic USB nam LAN R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40 R&S®FSH-K40
[punoxen1e 4ns N3vepeHus SNEKTPOMarHTHOMO NoNs R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105 R&S®FSH-K105

9 NloctynHo ans aHanuaatopos R&S®FSH ¢ cepuithbimi Homepami He Hke 105000.
b Tpebyetcs onums R&S®FSH-Z129 ans moaenei R&S®FSH4/8/13/20 ¢ cepuitHbiMi HOMEPaMIA, YKA3AHHBIMY B TEXHUYECKMX AAHHBIX.
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KPATKUE TEXHUHECKUE
XAPAKTEPUCTUKMW

AHanu3 cnektpa

R&S®FSH4 R&S®FSH8 R&S®FSH13 R&S®FSH20
JlwanasoH vacTot g U g0 ot 9kl no 3,6 My ot 9k, oo 8 MMy ot 9k, po 13,6 MM ot 9k, go 20 Iy,
13/.23/.20/.30
vonenu .24/.28 ot 100 kfiy no 3,6 1My, ot 100 kI, o 8 1My, - -
Monockl paspetuenns (LUMP) or 1T o 3 My,

<G8t yposeHs C00CTBEH- 6e3 npeaycunntens, RBW = 1 T, (Hopmup.)

HOrO LyMa»
(:;OQHEE ﬁ%;lg?;%;/.m/ 08/.18) < -108 nbmBT, 118 gBbMBT (TVn.) < -96 nbmBT, 106 abMBT (TWn.)

ot 100 ki, o 1 MM, < =15 nbmBT, ~125 gbMBT (Tvn.)

ot 1 MIy, po 10 MIy, < -136 abmBT, ~144 nbMmBT (T1n.)

ot 10 My, go 2 M, < 141 npmBT, —146 nBMBT (TUn.)

ot 2 My no 3,6 My, < -138 nbwmBT, -143 nbMBT (T1n.)

or3,6 My 1o 51Ty - < -142 nbmBT, ~146 aBMBT (TUM.)

ot 5 1My no 6,5 My, - < -140 nbmBT, —144 nBMBT (TVn.)

o1 6,5 My 1o 13,6 My, - < -136 nbwmBT, ~141 gbMmBT (TWn.)

ot 13,6 M no 18 T - - - f]é?ﬁEﬁfB&%?mn.)

< -130 pbmBT,

ot 18 My, 1o 20 Ty - - - 135 gBuBT ()

¢ npegycumtenem, RBW = 1 Ty (Hopmmp.)

ot 100 ki go 1 MI, < -133 nbwmBT, -143 nbMBT (TYn.) -

or 1 MI, po 10 MIy, < -157 nbmBT, 161 nbMBT (T1n.) < -155 abmBT, -160 abmBT (Tvn.)

ot 10 My, go 2 My, < -161 abmBT, ~165 gbMBT (Tvn.) -

ot 2 [Ty, no 3,6 M, < -159 abmBT, ~163 gbMBT (Tvn.) -

01 3,6 Iy, ao 5 My, - < -155 abmBT, -159 nbMBT (T1n.)

ot 5 My a0 6,5 My, - < —151 pbmBT, -155 pbMmBT (TUn.)

016,5 My 10 8 1My - < —147 nbmBT, —150 ABMBT (TMn.)

ot 8 My no 13,6 I, - - < -158 nbMmBT, ~162 nBMBT (Tvn.)

or 13,6 My po 18 Ty - - < -155 nbwmBT, ~160 ABMBT (Tvn.)

o7 18Tl 20 20 [Ty - - . :g;?EﬁFBMTB&’M "

Touka nepeceyeHmns TpETbero

nopsika (IP3) o1 300 Mriy 0 3,6 Ty > 10 nbmBT, +15 aBMBT (1Y)
ot 3,6 My 1o 20 M = > 3 nbmBT, +10 abmBT (Tvn.)
Da308blif LyM yactota 500 ML
oTcTpOiKa oT Hecyuien 30 Kl < =95 pbH (1 Tw), Tvn. —105 aBH (1 Tu)
otcTpolika ot Hecywen 100 Ky, < =100 ab (1 Tw), mn. -110 abH (1 )
0TCTPOIKA OT HecyLlen 1 MIL, < =120 abH (1 ), ™an. =127 nbH (1 Tu)
JletexTops OTCYETOB, MAKC. NIKOBbIFA, MIH. MKOBbIA, aBTONMKOBHIN, CK3
SS;EE;J”O% ARSI 10 ML < £< 3,6 Mt < 116,05 a6 (1)
3,6 My <f<20 Ty, - <1506, 116 (mn.)
Oto6paxeHve 6,5-A110/MOBbIN LiBeTHOM XK-ancnneit ¢ paspeluernem VGA
s oo g RS HAT A2 03+
R&S®HA-2206, 6,3 A-y 10454
[abapuTbl W xBxT 194 mm x 300 MM x 69 MM (144 vm) D
Macca G

) C pyykoit Anst NepeHOCKM.

30



BekTopHbIi1 aHanua ueneit? /BeKTopHblil BONLTMETP®

R&S®FSH4 R&S®FSH8 R&S®FSH13/20
[lnanasoH yactor Monenn .24/.28/.23/.30 or 300 kI, a0 3,6 M or 300 kI, no 8 MMy, or 100 KTt 0 8 T
BbIxoaHas MOLWHOCTb (nopt 1) ot 0 no -40 abmBT -
BbIxoaHas MOLLHOCTb (MOpT 2) ot 0 no -40 nbmBT ot 0 no -40 nbmBT
M3mepeHue napameTpoB OTPAXEHUs
HanpagneHHocTs o1 300 kI, ao 3 M, > 43 nb (Hom.) > 43 nb (Hom.) > 43 nb (Hom.)Y
oT3 My po 3,60y > 37 b (Hom.) > 37 b (Hom.) > 37 b (Hom.)")
ot 3,6 I 80 6 My - > 37 gb (Hom.) > 37 ab (Hom.)*)
or6 My po 81Ty - > 31 b (Hom.) > 31 b (Hom.)"!
Pexvmbl oTobpaxerns BEKTOPHbIE 13MEPEeHUs napa- Mofynb, hasa, Momynb + Gasa, Aarpamma Bonsnepta-Cmuta, KCBH, kOah®UUMEHT OTpaxeHs, m , 0aHoNop-
METPOB OTPaXeHUs 11 nepefayn TOBbIE NOTEPY B KAOENM, SNEKTPUYECKAs ANMHA, FPYNNOBOE BDEMS 3aepXKi
(R&S®FSH-K42)
BEKTOPHBIN BONBTMETD amnautyaa + Gasa, KCB + otpaxeHue
(R&S®FSH-K45)
S-napameTp S, S, S, S, S,
W3mepeHue napameTpoB nepeaaymn
[vHamndeckwii ananason (S,) o1 100 kT zo 300 kI, 70 b (wn.) 70 b (mn.) -
ot 300 kI, 1o 3,6 Iy > 70 ab, 90 b (Tn.) > 70 ab, 90 b (Tn.) -
ot 3,6 I 80 6 My - >70 ab, 90 ab (tvn.) -
0T 6 Muno8 My - 50 ab (tvn.) -
[NvHamndeckwii ananason (S,) or 100 ki 4o 300 Kl 80 ab (wn.) 80 b (tvn.) 80 6 (tvn.)
o1 300 K, 10 3,6 iy >80 ab, 100 b (tvn.) >80 nb, 100 b (tvn.) >80 ab, 100 b (tvn.)
o1 3,6 I, 20 6 ML, - >80 b, 100 ab (tvn.) >80 ab, 100 ab (mn.)
or6 My mo 81Ty - 60 b (tvn.) 60 b (vn.)
BEKTOPHbIE M3MEPEHIS napa-
Pexumbl oTo6paxenms METPOB OTPaXEHs 11 Nepefan MOZyNb (0cnabnenwe, yeunerne), Gasa, Moayb + $hasa, anekTpuieckasn 4avHa, rpynnosoe BDEMs 3aaepxkit
(R&S®FSH-K42)
s o
S-napameTp S, S, S, 5 S

12 =2

2 JIoCTYNHO TONbKO ANst Moaenelt .24/.28/.23/.30; ans mopeneir .24/.28 nononHntensHo tpebyetcst onums R&S®FSH-K42
9 Tonsko Ans mogenelt .24/.28/.23/.30, Tpebyetcs onums R&S®FSH-K45.
Tonbko M3mepeHve napamerpa S,,.

Rohde & Schwarz TMopratvsHbiii aHanuaatop cnektpa R&S®FSH 31



NHOOPMALNA ONA SAKA3A

0603HaveHue Kon 3akasa

ba30Bblii 610K

MopTaTvBHbIA aHanuaatop cnektpa, ot 9 ki 40 3,6 U, ¢ NpeagapuTenbHbIM yeuamTenem R&S®FSH4 1309.6000.04
[opramBHbIi aHanmaaTop cnektpa, ot 9 K 4o 3,6 ML, ¢ NpeagapuTENsHLIM YCUANTENEM 1 CIEASLLMM FEHEPaTopOM R&S®FSH4 1309.6000.14
MopratveHbIi aHanuaatop cnektpa, ot 100 kT A0 3,6 Tu, ¢ NpeaBapuUTeNbHBIM YCUMTENEM, CREAALLAM reHepaTopOM U BCTPOEHHBIM RRSOFSHA 1309.6000.24
KCBH-mocTom

[opramBHbIi aHanuaatop cnektpa, ot 9 ki 4o 8 ML, ¢ NpeagapuTenbHbIM YCUAUTENEM R&S®FSH8 1309.6000.08
MopramBHbIi aHanMaatop cnextpa, ot 9 kIl 40 8 ML, ¢ NpeasapuTenbHbIM YCUAUTENEM W CREALUMM reHepaTopOM R&S®FSH8 1309.6000.18
[opraTvBHbIA aHanuaatop cnektpa, ot 100 ki A0 8 [T, ¢ NpeABapUTENbHBIM YCUAUTENEM, CAEASLIM FEHEPATOPOM W BCTPOEHHBIM R8SOFSHS 1309.6000.28
KCBH-mocTom

MopramBHbIi aHamaaTop cnextpa, ot 9 kM 1o 13,6 ML, ¢ NpeasapuUTenbHbIM yeuauTenem R&S®FSH13 1314.2000.13
[opTaTvBHbIA aHanuaatop cnektpa, ot 9 kI Ao 13,6 ML, ¢ npeasapuTeNbHBIM yeuauTenem, creastm reHeparopom ot 300 Ky 4o 8 My n RRSUFSHI3 1314.2000.23
BCTPOEHHbIM KCBH-MocTOM

MopTaTvBHLIA aHanuaatop cnektpa, ot 9 ki Ao 20 [T, ¢ NpeaBapuTENbHbIM yCHauTeNnem R&S®FSH20 1314.2000.20
MopTatueHbIA aHanmaatop cnektpa, ot 9 ki Ao 20 ITu, ¢ npeaBapuTenbHLIM yeunutenem, creasiym reseparopom ot 300 ki 4o 8 I 1 BCTpo- RRSCFSH2O 1314200030

eHHbIM KCBH-mocTom
MocTaBnsemMble NPMHAANEXHOCTN

JIutnit-noHHas akkymynatopHas 6arapesi, USB-kabenb, LAN-kabenb, UCTOYHWK M TaHNS OT CETM NEPEMEHHOTO Toka, komnakT-ayck ¢ N0 R&S®InstrumentView 1 fokymeHTaUmen,
KpaTkoe PykOBOLCTBO MO 3KCryaTaLym

AnnapartHble onuumn

JIuTnit-noHHas akkymynaTopHas 6arapesi, 6,3 A4 (yCTaHaBNMBAETCS Ha 3aBOJle; MofepHU3aLs 6atapen ¢ 4,2 A4 [0 6,3 Av) R&S®FSH-B106 1304.5958.02
TPELM3NOHHBII MCTOHMK OMOPHOI YaCcTOTbI, cTapeHme: < 3,6 x 10/ron R&S®FSH-Z114 1304.5935.02
MporpamMmHbie onumm (06bI4HO AN BCTpoeHHoro M0)

Mpunoxenwe ang namepeqns GSM 1 EDGE R&S®FSH-K10 1304.5864.02
[punoxeHwe Ang M3MepeHns CNeKTPOrpammbl R&S®FSH-K 14 1304.5770.02
[MpunoxeHne ans aHanaa noMex (MporpamMmHas onLms) R&S®FSH-K15 1309.7488.02
V13mepyTenbHoe NpUAoXeHIe Ans reonpuesaky (MporpaMMHas MMUEH3NS) R&S®FSH-K16 1309.7494.02
V13mepyTenbHoe NPUOXEHIe ANs BHYTDEHHENO KapTorpadupoBaHms (MporpaMmHas amLeHaus) R&S®FSH-K17 1304.5893.02
CermMeHTMpOBaHHas passepTka R&S®FSH-K20 1318.6660.02

MMnynbCHble 3MEPEHNs C NOMOLLBIO AATYMKa MOLLHOCTY (NporpaMmHas MLEH3Ns),
(tpedyetcs onums R&S®FSH-2129 ans Monenelt R&S®FSH4/8/13/20 ¢ cepuitHbiMu Homepamm Hinke 121000)

[lncTaHunoHHoe ynpasnexne Yepes nHtepderic USB nam LAN R&S®FSH-K40 1304.5606.02
/13MepeHne paccTosHUS A0 MECTa NOBPEX/eHUs (TONbKO A8 moaeneit .24/.28/.23/.30, pekomenayiotcst onuym R&S®FSH-2320 uam

R&S®FSH-K29 1304.5993.02

R&S®FSH-2321 1 R&S®FSH-228 nnn R&S®FSH-229) RBSFSH-Kd 1804961202
oot 4128, omGo VTS 22 RESPESH 229 T
BekTopHbIit BONLTMETD (TONBKO Ans Moaeneit .24/.28/.23/.30, Tpebyetcs onuyst R&S®FSH-Z728 nnn R&S®FSH-729) R&S®FSH-K45 1304.5658.02
[MpynoxeHwe Ang M3MEPEHNs B PEXVME MPUEMHIKA 1 PEXMME CKaHMPOBaHHS KaHanos R&S®FSH-K43 1304.5635.02
[punoxeHwe Ans M3MEPEeHNs MNOTHOTO kaHana v 3HadeHus EVM curkanos 3GPP WCDMA BTS/NodeB R&S®FSH-K44 1304.564.02
[punoxeHne ang M3MeperIs MOLLHOCTY B ko#oBoit obnactv curHanos 3GPP WCDMA BTS/NodeB (tpeyetcs R&S®FSH-K44) R&S®FSH-K44E 1304.5758.02
MpunoxeHne ang M3MePeRIs NMNOTHONO kaHana 1 3Haderns EVM curianos 5C CDMA2000® R&S®FSH-K46 1304.5729.02
MpunoxeHne ana M3MepeRI s MOLLHOCTY B kooBoii obnacti curanos 5C CDMA2000 (tpebyertcs onums R&S®FSH-K46) R&S®FSH-K46E 1304.5764.02
[Mpunoxerwe Ang M3MEpeHns NUAOTHOO kaHana v 3Hauerns EVM curkanos 6C 1XEV-DO R&S®FSH-K47 1304.5787.02
[MprnoxeHwe Ans M3MEepeHns MOLLHOCTY BO BpemerHoi obnactv u PN ckaHep curtanos BC 1xEV-DO (tpebyetcs onums R&S®FSH-K4T) R&S®FSH-K4TE 1304.5806.02
V13amepeHne MoLLHOCTY 1 3HaueHmst EVM curianos 6C TD-SCDMA R&S®FSH-K48 1304.5841.02
3mepeHne MowLHoCT 1 3Hauerns EVM curtanos BC TD-SCDMA/HSDPA (tpebyetcs onums R&S®FSH-K48) R&S®FSH-K48E 1304.5858.02
MpunoxeHne ang M3Meperns MNOTHOMO HUCXOAALLEro kaHana LTE FDD 1 Moayns Bektopa owm6ok R&S®FSH-K50 1304.5735.02
[punoxeHne ang M3Meperr s MOAYNALMM 1 HUCXOAALLErO pacluMpeHHoro kaHana LTE FDD " (tpe6yetcs onups R&S®FSH-K50) R&S®FSH-K50E 1304.5793.02
MpunoxeHne anga M3MeperIs MNOTHONO H1CXoaALLEero kaHana LTE TDD 1 Moayns BekTopa ownbok’! R&S®FSH-K51 1304.5812.02
TprnoxeHne Ans M3MePEeHNa MOZYAALIAM U HUCXOAALLETO PaclMpeHHoro kaHana LTE TDD ! (tpe6yetcs onupys R&S®FSH-K51) R&S®FSH-K51E 1304.5829.02
Mounoxenne ans nameperus NB-loT ! R&S®FSH-K56 1318.6100.02
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[punoxeHue Ans 3MepeHUs NEKTPOMarHUTHOMO Nons R&S®FSH-K105 1318.6200.02
PekomeHayeMmble BOMONHEHNS: JAaTYUKU MOLLHOCTH

HanpagneHHbIi Aatymk MowHoCTH, ot 25 My ao 1 1T R&S®FSH-Z14 1120.6001.02
HanpagnerHbiit garuuk mowkocTy, o1 200 M ao 4 My R&S®FSH-244 1165.2305.02
YHuBepcanbHbi Aatmk MoLwHocTy, ot 1 HBT ao 100 MBT, ot 10 Mriy ao 8 My "2 R&S®NRP-Z211 1417.0409.02
YHuBepcanbHbii aatik MotwHocTy, ot 1 HBT ao 100 MBr, ot 10 Mriy ao 18 T, M2 R&S®NRP-7221 1417.0309.02
LLIMpokononocHIi farimk MoLHocTd, ot 1 HBT ao 100 MBT, ot 50 MIu fo 18 iy 12 R&S®NRP-Z81 1137.9009.02
LLIMpOKOMONOCHBIN fatdmk MoLwHOCTH, oT 1 HBT Ao 100 MBT, o1 50 MIt 10 40 ITi, (2,92 mwm) -2 R&S®NRP-785 1411.7501.02
LLIMpOKONONOCHIA Aarumk MoLwHoCTH, OT 1 HBT 1o 100 MBT, ot 50 Mriy 10 40 [T (2,40 Mm) -2 R&S®NRP-786 1417.0109.40
[LInpokononocHbii aarymk MowHocTH, ot 1 HBT ao 100 MBT, ot 50 MIu a0 44 TTu, (2,40 mm) -2 R&S®NRP-Z86 1417.0109.44
TpexkaHabHbI AnoaHbIA aatirk mMotHocTi, ot 100 nBT 1o 200 MBT, ot 10 Mriy a0 8 iy R&S®NRP8S 1419.0006.02
TpexkaHanbHbli avoaHbii aarark MowHocTr, ot 100 nBT o 200 mBT, ot 10 MIu, oo 18 My, R&S®NRP18S 1419.0029.02
TpexkaHanbHbliA AnoaHbIi aatdmrk MotuHocT, ot 100 nBT o 200 mBT, ot 10 M, ao 33 iy R&S®NRP33S 1419.0064.02
TpexkaHanbHbliA AuoaHbIi farumnk MotwHocTr, ot 100 nBT go 200 mBT, ot 50 Mriy fo 40 T, R&S®NRP40S 1419.0041.02
TpexkaHanbHbliA AuoaHbli gatumk MowwHocTr, ot 100 nBT go 200 mBT, ot 50 Mriy o 50 M, R&S®NRP50S 1419.0087.02
Tennosoit aatumk MowHocty, ot 300 HBT o 100 mBT, o1 0 o 18 T R&S®NRP18T 1424.6115.02
Tennogoit aatumk MowHocty, ot 300 HBT fo 100 MBT, ot 0 10 33 My R&S®NRP33T 1424.6138.02
Tennosoit farumk mMowHocT, ot 300 HBT o 100 MBT, ot 0 fo 40 T R&SENRPA0T 1424.6150.02
Tennosoit parunk mMowwHoc, ot 300 HBT no 100 MBT, ot 0 go 50 Ty, R&S®NRP50T 1424.6173.02
Tennosoit parunk mowwHoc, ot 300 HBT go 100 mMBT, ot 0 go 67 I R&S®NRP67T 1424.6196.02
Tennosoit parunk motwHocT, ot 300 HBT no 100 MBT, o1 0 go 110 [Ty R&S®NRP110T 1424.6215.02
[arink cpeareit mowrocTu, ot 100 nBt ao 200 MBT, ot 8 kI, 10 6 T, R&S®NRP6A 1424.6796.02
[Nlatuk cpearei mowHocty, ot 100 nBt go 200 MBT, ot 8 K, oo 18 ML R&S®NRP18A 1424.6815.02
PekomeHayeMble LONONHEHUS: Kabenu aganTepos s JaTYNKOB MOLLHOCTH

Anantep USB (naccuBHbii), Ans NOAKMIOYEHNS AaT4mkoB MotHocTV R&S®NRP-Zxx k R&S®FSH R&S®NRP-74 1146.8001.02
NHTepdeiicHbi kabens USB, ammHa: 1,5 M, ans noaknioderns aarumkos R&S®NRP k R&S®FSH R&S®NRP-ZKU 1419.0658.03
Kabenb-apantep ns aarinkos MotuHocT R&S®NRP-Z8x 1 onumst R&S®FSH-729 R&S®FSH-7129 1304.5887.00
Kabens-anantep USB ans onuym R&S®FSH-214/-244, nvka: 1,8 M R&S®FSH-Z144 1145.5909.02
OnNTUYECKUI AATYUK MOLLHOCTHM U NPUHAANEXHOCTH

Onmyeckuii navepuTens MowHocT USB OEM (repmannii) R&S®HA-Z360 1334.5162.00
OnTnyeckiit namepuTens MolwHocT USB OEM (04MLIEHHbIA apcerm ranins-uHans) R&S®HA-Z361 1334.5179.00
SC-anantep 15 ONTUYECKOr0 U3MEPHTENS MOLIHOCTY R&S®HA-7362 1334.5185.00
LC-ananep [1s1 ONTUYECKOro UBMEPHTENS MOLLIHOCTY R&S®HA-7363 1334.5191.00
YHBEPCAbHBIA 2,5 MM aaanTep /151 ONTAYECKOro M3MEPHTENS MOLLIHOCTY R&S®HA-7364 1334.5204.00
YHuBepcanbHbii 1,25 MM agantep Ans ONTUYECKOrO M3MEPUTENS MOLLHOCTH R&S®HA-Z365 1334.5210.00
Mary-kopa SC-LC SM, SX, nnHa: 1 m R&S®HA-Z366 1334.5227.00
Mary-kopa SC-SC SM, SX, annHa: 1 m R&S®HA-Z367 1334.5233.00
PekomeHayeMble NpuHagIeXHocTn ans kannopoeku (ans R&S®FSH mopenu .23/.24/.28/.30)

KombuHmpoBaHHas kannbposoyHas Mepa XX/K3/50 Om, ans kannbposkv uameperiii KCBH v DTF, ot 0 a0 3,6 iy R&S®FSH-729 1300.7510.03
KombuHnposaHHas kanmbposoyHast mepa XX/K3/50 Om, anst kannbposkn namepermit KCBH v DTF, ot 0 oo 8 M, R&S®FSH-728 1300.7810.03
Bok kannbposky, ot 2 ML, a0 4 T R&S®ZN-7103 1321.1828.02
Brok kann6posku, o1 1 M a0 6 T R&S®ZN-7103 1321.1828.12
E(T)Aénrﬁe;;ﬁ:gﬂrﬁm@posm BUKa 3,5 MM; KOMOMHALINS «XONOCTON XOfl, KOPOTKOE 3amMblkaHue, Harpyaka 50 OM 1 nepemblyka»; RASCZV-7135 1317767702
ESASH&SELL:?(EWGDOBM po3etka 3,5 MM; KOMOUHaLYS «<xONOCTON X0, KOPOTKOE 3amblkaHue, Harpyaka 50 OM 1 nepemblika»; R8S“7V-7135 1317767703
Komnnext ans kannbposki, Bunka N-vna; KoMOMHaLMS «X00CTON XOf, KOPOTKOe 3amblkaue, Harpyaka 50 OM 1 nepembluka»; RASCZV-Z170 1164049602

ot 0 g0 9 My,
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KomnnekT ans kannbposky, posetka N-Tvna; kOMOUHAUVS «<xONOCTOM XOfl, KOPOTKOE 3amblkaHue, Harpyaka 50 Om 1 nepembluka»;o1 0 iy ao 9 My R&S®ZV-Z170 1164.0496.03
PekomeHayemble JONONHEHNS A1 TECTUPOBAHUS

Cornacyioumit atrerioarop, 50/75 Om, aByHanpaeneHHbii, ot 0 1o 2,7 i, posetka N-Tvna/sunka N-Tuna, aonyctuMas Harpyska 2 BT R&S®RAZ 0358.5714.02
Comacytowmii arterioatop, 50/75 Om, fiByHanpasnerHbiit, ot 0 ao 2,7 IMu, posetka N-vna/sunka N-tvna, fonyctumas Harpyska 2 Bt R&S®RAM 0358.5414.02
Comacylowmii arterioatop, 50/75 Om, fipyHanpasnerHbiit, ot 0 oo 1 1Mu, posetka BNC/Binka N-1na, nonyctimas Harpyaka 1 BT R&S®FSH-738 1300.7740.02
Ananep, Bika N-rna/posetka BNC 0118.2812.00
Ananep, Binka N-Tvna/sinka N-tna 0092.6581.00
Ananrep, Bunka N-tuna/posetka SMA 4012.5837.00
Ananep, Bunka N-tuna/posetka 7/16 3530.6646.00
Anantep, Bunka N-Tuna/sinka 7/16 3530.6630.00
Ananep, Binka N-Tna/posetka FME 4048.9790.00
Ananep, Bika BNC/posetka Tvna «GaHaH» 0017.6742.00
Artentoarop, 50 Bt, 20 ab, 50 Om, o1 0 1o 6 ITu, posetka N-rna/sinka N-tna R&S®RDL50 1035.1700.52
Arrenioatop, 100 Br, 20 ab, 50 Om, ot 0 ao 2 IMu, posetka N-T1na/sunka N-tuna R&S®RBU100 1073.8495.20
Artenioatop, 100 BT, 30 b, 50 Om, o1 0 go 2 ITu, posetka N-tvna/sinka N-tuna R&S®RBU100 1073.8495.30
BY-kabenb (1 m), Bunka N-vna/posetka N-tuna, ans onumm R&S®FSH-K41, ot 0 no 8 L, R&S®FSH-2320 1309.6600.00
BY-kabenb (3 m), Bunka N-tuna/poaetka N-tvna, ans onuym R&S®FSH-K41, ot 0 oo 8 My R&S®FSH-2321 1309.6617.00
PeKOMeHAyeMbIe AO0MNOJIHEeHUS: aHTeHHa 419 TECTUPOBaHUSA MOOM/ILHOI CBSA3U N oGopyp,osaHue NS ucnbitaums Ha AMC

AnTeHHa GSM/UMTS/CDMA, ¢ MarHuTHbIM kpenneHuem Ha ayanasod 850/900/1800/1900/2100, pasbem N-tuna R&S®TS95A16 1118.6943.16
BceHanpasnexHas anTerHa, ot 30 Mru, ao 3 ITu, ang RAS®TS-EMF R&S®TSEMF-B1 1074.5719.02
BceHanpasneHHas anTerHa, ot 700 M ao 6 IMu, ana R&S®TS-EMF R&S®TSEMF-B2 1074.5702.02
BceHanpasneHHas aHTerHa, ot 9 kI, ao 200 Mri, ans R&S®TS-EMF R&S®TSEMF-B3 1074.5690.02
Habop koMnakTHbIX NPOBHMKOB [N M3MEPEHIst ANEKTPUHECKOI 1 MarHTHO cocTasnsiolnx 6anxHero nons, ot 30 My ao 3 My R&S®HZ-15 1147.2736.02
Mpenycunutens Ha 20 ab, 3 I, ot 100 B o 230 B, ana R&S®HZ-15 R&S®HZ-16 1147.2720.02
PeKOMEHAyeMbIe AO0MNOJIHeHUS: HanpaB/ieHHaa aHTeHHa U NPUHaANEeXXHOCTU

PyyHas HanpaBneHHas aHTeHHa (pyKosiTka aHTEHHbI) R&S®HE400 4104.6000.02
PyyHas HanpaenexHas CBY aHTeHHa (pykosTka aHTeHHb) R&S®HE400MW 4104.6000.03
Ha6op kabeneit ana R&S®HEA00 1 R&S®HEA00MW R&S®HE400-K 4104.7770.02
OCHOBHas Py4Has HanpaBAeHHast aHTEHHA (PYKOSTKA aHTEHHbI) R&S®HE400BC 4104.6000.04
Ha6op kabeneit inst R&S®HE400BC R&S®HE400-KB 4104.7770.04
Mogynb BY-aHTerHs!, ot 8,3 kliy o 30 My R&S®HE400HF 4104.8002.02
Mogynb OBY-aHTeHHb!, o1 20 MM, a0 200 My R&S®HE400VHF 4104.8202.02
Mogynb CBEPXLIMPOKONONOCHOM aHTeHHb!, 0T 30 ML, a0 6 1M, R&S®HE400UWB 4104.6900.02
Mopynb NOroneproaNyeckoit aHTeHHs!, ot 450 M a0 8 M R&S®HE400LP 4104.8402.02
Mopynb aHTeHHbI COTOBOI CBsian, 0T 700 Mriy, Ao 2500 MIL, R&S®HE400CEL 4104.7306.02
Mopnyns CBY anTeHHbl, ot 5 Mriy, ao 20 T R&SPHE400SHF 4104.8602.02
Monynb aHTeHHs! aranasora S/C, ot 1,7 T fo 6 1My R&S®HE400SCB 4104.7606.02
TpaHenopTHbIN keiic ans R&S®HE400 R&S®HE400Z1 4104.9009.02
CymKa 15t ToaHenopTpoBku (Hebonbiuas) Ansg R&S®HE400 (pekomeHayeTcs st OAHOTO Wiv 1BYX aHTEHHbIX MOyNeN) R&S®HE40022 4104.9050.02
Cymka ans TpaHcnopmposku (6onbas) ana R&S®HEA00 (pekoMeHayeTcs s TPEX M YETbIDEX aHTEHHbIX MOAYNEN) R&S®HE400Z3 4104.9080.02
Tpenora ans R&S®HEA00 R&S®HE40024 4104.9109.02
PekomeHzyemble JONONHEHNS A1l UICTOYHUKA NUTAHMS

JIUTNiA-MOHHBIA akkymynsTop, 4,2 Ay R&S®HA-2204 1309.6130.00
JIMTVA-MOHHBIN akkymynsTop, 6,3 A-y R&S®HA-2206 1309.6146.00
3apsaHoe YCTPOICTBO, ANS MNTUIA-MOHHONO akkymynstopa, 4,2 A4/6,3 Ay? R&S®HA-2203 1309.6123.00
ABTOMOOWbHBIA afanTep, 12 B R&S®HA-7202 1309.6117.00
Pekomenpyemble AONONHEHUS ANSi TPAHCNOPTUPOBKM NOPTATUBHOIO aHanu3atopa cnektpa R&S®FSH

Msrkast cymka g nepeHocku (LU x B x I: 260 MM x 360 MM x 280 mm) R&S®HA-2220 1309.6175.00
[TpOYHbIA TPAHCNOPTHBIN KeiC R&S®HA-Z321 1321.1357.02
Hexon s nepeHock, BKIoYas rpyaHyio 0683y N A0XAEBIK R&S®HA-2222 1309.6198.00
[neyeBoit pemeHb 9 Yexna NepeHocky R&S®HA-2223 1309.6075.00
PeKOMeHAyeMbIe AO0MNOJIHeHUs: npoyee

Kapra namsitn SD, 8 T6aiir 4 R&S®HA-2232 1309.6223.00
GPS-npuemHuk R&S®HA-Z240 1309.6700.03

34



SRR o e

HaywwHuku R&S®FSH-Z36 1145.5838.02
3anacHble YacTu

3anacHort USB-kabenb R&S®HA-Z211 1309.6169.00
3anacHol kabenb LAN R&S®HA-2210 1309.6152.00
3anacHoit aganTep nepemMeHHOro Toka R&S®HA-Z201 1309.6100.00
3anacHoit komnakt-guck, ¢ M0 R&S®InstrumentView u fokymeHTaumeit Ha R&S®FSH R&S®FSH-245 1309.6246.00
Kpatkoe pykoBoaCTBO No akcnnyaraumn ans R&S®FSH, nedatHast Bepeus, Ha aHMIMICKOM S13blke R&S®FSH-746 1309.6269.12
Kpartkoe pykoBoaCTBo no akcrnyaraumn ans R&S®FSH, neyarHast Bepeust, Ha HEMELIKOM H3bIke R&S®FSH-Z47 1309.6269.1

I NlocTynHo Ans aHanuaaropos R&S®FSH ¢ cepuitHbiMu HoMepamu e Hinxe 105000.

2 [inst patumkos MolHocTr R&ASCNRP-Zxx, Takxe Tpebyetcs USB-apantep R&SUNRP-Z4

9 Tpebyetcs Ans 3apana akkymynsTopHoi 6atapen Hesasucumo o1 R&S®FSH

4 Anannsatopsl R&S®FSH ¢ cepuitHbiMm Homepamu He Boiwe 105000 TpebytoT Hannume kapTsl namati SD Ans 06HOBAEHNS BCTPOEHHOTO M0

basosblit Gnok 3rona

Bce octansHble npeameTs 1rop,

Onuuu

lpoaneHne rapaHTUAHOr CPOKa Ha OAVH rof R&S®WET

MpoaneHne rapaHTUIAHOrO CPOKa Ha figa rofa R&S®WE2

[poaneHne rapaHTMAHOMO CpPOKa Ha OVH FOA, BKII0HAS EXErOAHYIO KanOpoBKy R&S®CW1

Mpos/IeHHe rapaHTUIHOMO CPOKA Ha 1B FOfa, BKIIOYAs EXErofHYI0 KanbpoBKy R&S®CW2 OBparwecs B MECTHbI OQVC MPOAEX KOMNa-
o Hu Rohde & Schwarz.

MpOANIEHNE rapaHTUIAHOMO CPOKa Ha OfIMH FOf, BKIIYAS EXErOAHYI0 KanOGPOBKY B akKDEAMTO- RASCAWT

BaHHOM METPONOrM4ECKOM LIEHTPE

MpopsieHne rapaHTMIAHOMO Cpoka Ha [1Ba roaa, BKo4as eXerofHyio kannbpoBky B akkpeauTo- RRSCAWD

BaHHOM METPONOMHECKOM LIEHTPE

CnoBecHslit 3Hak 1 noroTunsl Bluetooth® npuxaanexar Bluetooth SIG, Inc. n ucnons3yiotcs komnaxuelt Rohde & Schwarz Ha 0CHOBaHUW NMLEH3MN.
CDMA2000® siBnsieTcs 3aperucTprpoBaHHbiM ToBapHbIM 3Hakom opranuaaumy Telecommunications Industry Association (TIA-USA).
<WiMAX Forum» 98nseTcs 3aperncTpupoBarHbIM ToBapHbIM 3Hakom opraxndaumn WiMAX Forum. «WiMAX», norotun WiMAX Forum, «WiMAX Forum Certified» 1 norotun WiMAX Forum Certified — ToapHsle 3Haku op-

ranusauun WiMAX Forum.
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bonblue yem cepBuc
» 0 BCEMY MUpY

» Ha MecTe 1 INYHO
» VHAVBUAYaNbHO U TMGKO

» C 6ECKOMMPOMUCCHBIM Ka4eCTBOM
» Ha [IMTENbHYIO NepCneKTUBY

Rohde & Schwarz

TexHonoruyeckas rpynna komnaxuid Rohde & Schwarz sensietca ogHuM 13
NMAEPOB B Aene co3aaHns 6onee 6e30nacHoro 1 NOAKMOYEHHOMO Mrpa
Onarogaps CBOMM NEPeaoBbIM PELIEHNAM B CHEPE KOHTDOMBHO-M3MEpPH-
TENbHOTO 000PYA0BAHNS, TEXHONOMMHECKMX CUCTEM, A TAaKXe CeTei 1 knbep-
GesonacHocTu. OcHoBaHHas 6onee 85 neT Hasap rpynna KoMnaHuin — Ha-
OEXHbIV NAPTHED A1 3aKa34MKOB U3 NPOMBILLIEHHOO 11 TOCYAaPCTBEHHOTO
CeKTopa no Bcemy Mypy. 31a He3aBmcrMas KoMnanus, Wrab-ksaptipa
KOTOPOW HaxommTes B MioHXeHe (epmaHus), UMEET LWMPOKYIO TOProBO-Cep-
BVCHYIO CETb 1 NpefcTaBneHa onee vem B 70 cTpaHax.

www.rohde-schwarz.com

PecypcocOeperaiowye MeToabl NPOEKTUPOBaHUS

» Okonorvyeckast 6e30nacHOCTb W 9KONOMMYECKIA e,

> JHeproaQEKTMBHOCTb 11 HUKI YPOBEHb BHIOPOCOB

» Jlonruii CPoK CAyxObl 1 ONTAMM3MPOBAHHBIE NPOV3BOACTBEHHbIE
pacxofpl

Certified Quality Management Certified Environmental Management

1S0 9001 1SO 14001

Tpenuuru Rohde & Schwarz
www.training.ronde-schwarz.com

Cnyx6a noppepxku Rohde & Schwarz
www.rohde-schwarz.com/support

| Il |I| I Ill 5214048218

5214.0482.18 22.00 PDP/PDW 1 ru



