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R iAo %S
Wideband Baseband Generator with ARB (256 Msample),

500 MHz RF bandwidth B9 1413.7350.02
Wideband Baseband Main Module, two I/Q paths to RF B13XT 1413.8005.02
100 kHz to 6 GHz B106 1413.0104.02
100 kHz to 12.75 GHz B112 1413.0204.03
100 kHz to 20 GHz B120 1413.0404.02
100 kHz to 31.8 GHz B131 1413.8605.02
100 kHz to 40 GHz B140 1413.0604.02
Enhanced Phase Noise Performance and FM/pM Modulator SMW-B22 1413.2207.02
Baseband Extension to 1 GHz RF bandwidth SMW-K525 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.61568.02
OFDM Signal Generation SMW-K114 1414.1985.02

%L FSW, 2 Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz

R briA s %S

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier B24

160 MHz Analysis Bandwidth FSW-B160 1325.4850.04
320 MHz Analysis Bandwidth FSW-B320 1325.4867.04
512 MHz Analysis Bandwidth FSW-B512 1331.7106.04
1200 MHz Analysis Bandwidth FSW-B1200 1331.6400.04
2000 MHz Analysis Bandwidth FSW-B2001 1331.6916.04
License Dongle FSIPC 1310.0002.03
R&S®VSE Basic Edition (requires R&S®FSPC) VSE 1345.1011.06
OFDM Signal AnalysisVSE-K96 VSE-K96 1320.7922.06
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iR EHE "s
Wideband Baseband Generator with ARB (256 Msample), B9 1413.7350.02
500 MHz RF bandwidth

Wideband Baseband Main Module, two I/Q paths to RF B13XT 1413.8005.02
100 kHz to 6 GHz B106 1413.0104.02
100 kHz to 12.75 GHz B112 1413.0204.03
100 kHz to 20 GHz B120 1413.0404.02
100 kHz to 31.8 GHz B131 1413.8605.02
100 kHz to 40 GHz B140 1413.0604.02
Enhanced Phase Noise Performance and FM/ ¢ M Modulator SMW-B22 1413.2207.02
Baseband Extension to 1 GHz RF bandwidth SMW-K525 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.61568.02
ARB Memory Extension to 2 Gsample SMW-K515 1413.9360.02
5G New Radio SMW-K144 1414.4990.02

%L FSW, 2 Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz

R bia s s

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier B24

160 MHz Analysis Bandwidth FSW-B160 1325.4850.04
320 MHz Analysis Bandwidth FSW-B320 1325.4867.04
512 MHz Analysis Bandwidth FSW-B512 1331.7106.04
1200 MHz Analysis Bandwidth FSW-B1200 1331.6400.04
2000 MHz Analysis Bandwidth FSW-B2001 1331.6916.04
Amplifier Measurements Application FSW-K18 1325.2170.02
Direct DPD Measurements FSW-K18D 1331.6845.02
3GPP 5G-NR DL Measurements FSW-K144 1338.3606.02
3GPP 5G-NR UL Measurements FSW-K145
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iR briA s %S
Wideband Baseband Generator with ARB (2566 Msample), SMW-B9 1413.7350.02
500 MHz RF bandwidth

Wideband Baseband Main Module, two I/Q paths to RF SMW-B13XT 1413.8005.02
100 kHz to 6 GHz SMW-B106 1413.0104.02
100 kHz to 12.75 GHz SMW-B112 1413.0204.03
100 kHz to 20 GHz SMW-B120 1413.0404.02
100 kHz to 31.8 GHz SMW-B131 1413.8605.02
100 kHz to 40 GHz SMW-B140 1413.0604.02
Enhanced Phase Noise Performance and FM/eM Modulator SMW-B22 1413.2207.02
Baseband Extension to 1 GHz RF bandwidth SMW-K525 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.61568.02
ARB Memory Extension to 2 Gsample SMW-K515 1413.9360.02

%L FSW, 2 Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz

iR briA s %S

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier B24

160 MHz Analysis Bandwidth FSW-B160 1325.4850.04
320 MHz Analysis Bandwidth FSW-B320 1325.4867.04
512 MHz Analysis Bandwidth FSW-B512 1331.7106.04
1200 MHz Analysis Bandwidth FSW-B1200 1331.6400.04
2000 MHz Analysis Bandwidth FSW-B2001 1331.6916.04

TS-5GCS 5G{5EME R

Haig EHE "S
TS-5GCS CHANNEL S. SOFTWARE TS-6GCS 15629.0000.02
TS-6GCS-M MEAS. OPTION FOR TS-5GCS TS-6GCS-M 1629.0016.02
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BUEAH-144 dBm, MRAEBRERRI0 mELIIRFE, B4
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SGMIA XFERILE

RO REEHLE-124 dBm/100 MHz, BRI NHE
H R&S Channel Sounding® %, 7100 MHzE IR,
BB FR S 17 dBm- (-124 dBm) = 141 dB, R
EEmEERAAR, Y52 HEH60 GHzAY, F5E1000
M. ESHRRARN128 dB, FLRASATM T EREE
=2 TNHEE S HER,

RGEL

- FChannel Sounding R G & SV FI AL E AL F AR
NENFENER, IMRZ XNATREFTEMAFRETT
SEEDH, XETMRSNKNBEE, ERENSTERN
HNERMFELE, REIMITIET, BLEIWAFEMN
FEMH. RESATHFARAHTEERFVLFIZE R AN
% TUERARELRESRESZNERAREN., BEDHH
T. Channel Sounding & % F 8 1% 2 B & A AN 7
WOEE, WEEEARE, BNTLUANRZHMEREY
H2BE AT, TR EINERIR Z A B A ZOR SR
HRARZED BN -

Reference

clock

error

107 400 Hz 3400 Hz 5600 Hz 7600 Hz 13400 Hz
107 4 Hz 34 Hz 56 Hz 76 Hz 134 Hz
1072 0.004 Hz 1 0.034 Hz 0.056 Hz 0.076 Hz 0.134 Hz

RES/A S HSMWHIFSWS BRI R £ TBUAEI10°, Fibl
FLIATE 67 GH2RY, RAROIIRIREL 027134 Hz = 268
Hz, U100 MHZS 15 S 001, EIORHORERED
5200 MHz (K F245#3). MA268 HAEERR . 1At
F200 MHZEORHETE, FR#K1.3410°0H0, FLEM
MR,

WRAFZFENRENNE, TMUIMEMEES:

g

Host-PC
TS-5GCS SW

Trigger

RF (500MHz bw)

Vector Signal Generator Ve(-:tor Signal Analyzer

45 3 I FE

14

Channel Sounding & %4l %

R&S/AFChannel SoundingRGFEHAEEFES~ERS.
REFSHNMEZMEFRG=ZF0AKR, X ARME
MEERNFFNNREERAAR, TESMENBRAS
Channel Sounding %4 K.

40 GHz (£40 GHz) 3R LT

40 GHzl T#EEaChannel SoundingR 4 F EHRASKE
f£2% £ 8SMW200A (100 KHz~40 GHz), KEEE9#H
{YFSW43 (2 Hz~43.5 GHz) [} % Channel Soundinglisti%
FE AR . SMW200AKAMESH R N2 GHz, FSWAK
MBS HEEH1.2 GHz, FEE&IMNERTOT PILI2 GHzES
. EMTEENT.

Load PR sprend spectrum waretom mis
SMAZOREECINE o any OEM EE poseranad

40 GHzl FChannel Sounding & 8548 Bk

ZARGRIISMW200AR HAFENLFS], KEFEATUAERE
X, ®HmAN2 GHz, ADIEE 416 bit, RREHFHINEK Y
18 dBm, #HUHLRGFET4F]-124 dBm/100 MHz (B4KTL
BHEHER). KANMEEZEAATENHELD.

R&SIEME AN K ERBLRE, REEHBRAAB
;AN BRPRATERERE, b7, BMAANI
ERR, BRERFANIEE. BN, RGRETIRERE
HET, EAHNKKELERFIERELFL. HEIEFM
Bl AR EFEE. BHIR&S Channel SoundingUlit#k
HFREN RS ERFES NN EMR.



40 GHz ~85 GHz

HFSMW200AE R 40 GHz, BB~ 445 GHz
ffE S f7Channel Sounding, A4 FEEIMNERMEEE
SMW200A 4 & F40 GHz{z S, ER, FSWBbE &%
R SLEL8E GHzIM TES 4. FridtEEE40 GHzR 4,
W—E MR ERESFERMA—NMRIR ST, ~RE
W

(Ko )

macre ey wtr 21 Covems
WG ag iz IF RF

40 GHz~85 GHz{5 54

TBER

REESRER

KEESRER (JIRES“SMW-B140) R&S*SMW200A

WRIESRERS

WORIE S K 485 (IIR&SCSMF-B1443%E 1) R&S°SMF100A

&S S8R

ES 5L, 2 Hz Z 85 GHz R&S°FSW85

BFiniKes

¥FTmee 2 GHz, 10 GREA/s, 20/80 MEEA, 4i@i R&S°RTO-1024

mm-wave izt i 4
TS R A

2GETHIR

Channel SoundingfZ S ikt
R G R HIE

100 KHzZE40 GHz BRI

1 GHzZE43.5 GHz B EES

2 HzZ%E85 GHz BEEMSE

B EEM
BITRME
BTRME
BITRME
BITR
BITRIE

PREERLR SRNHAFEREENLD
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SGREAFARNH
B SGrEMKTS

BEEHEADCFHIDACH REEFRIIA

5GAESUb 6CHMEZBARFE A MR BH B RATRED 52
100 MHz#1400 MHz, BE#HERG/FES 2 HET1£200
MHz=1 GHz, B ETHRNEXT &A256 QAMEH
BE7TRX, XNEHRREBAAURKADC/DACHH 3H 38/
SFDR/SNR/ENOBZEIEFFE N T 18 HE R, AT REBEN
e RERARAI e, MRS SIRAVIEPR L IUE H 3
MR &ML RBESEE.

AR ES T X DAC p9tE G i (E SRE KR ERN T
EHE. FFHR&S SMAT00B &1 GHzE IR MR T IR
/NTF100 dBe, ML TRIN= M, HBEFRFES10 dBE
18 dB,

Measured values for nonharmonics

—£0

L
=

'
a8

&

Nomharmonic suppression in g

E
{
{
|
]

=

K
!
|
|
iy
¥

L
i
=1

100 4000 BODO BOD 10030 @080 14€00  1S00D  NAOME  ALOD

Dutpet frequancyin Mz ———=

Wi ADCRERERNMESE: —MERNEFHREN
M, B—NEEMUES. SMAT00BRR T ESHMEIN, 7
SMERT — N EABRAMLRENUREHRE (56 GHz)
e MR ERRREN, FENMARET S EHHIE
DITRE. BUHZMAR GHzZEES, TR
HESSEIMEaARESZANRSHUREN, ZHE
mIAREDMED, KE. BFRDCREHTRIE.

Looooot

clock synthesizer

output RF output

16

BEXUNSXHERMUKSENOB, FERFTRARMENES
R, BHEREREANMESAE ADCRERAESHE
IRLESNRTRE, R&S°SMAT00BR A AIRFEITIN R &5
NefFBTEFmE, £10 GHZERME T RHRER
% %160 dBc/Hz,

Besh, B TFSMA100BRY BB, UL a4 F7 A it T
S HE T % T T RIL-65 dBe (SUEE) MIEEIH,
R8S°SMAT00BARAS H 685 T3 . {5k FOARAR 9 25
WAL, BT EADCH Bk S L THDISHR ML L2
RSN HA BB B LT,

— RATTMALETA « RETOMAET 4
| RETRAL £ |1
e BATERRLA R < RATSSMANE-R |1

ETSMAT00BHEEADCEENK T RM T EM=, #75
RUUEE—GESEUAGESERENSRIBESE, X
T MELE MR B F1RE T $ADCHNRE /1.

iy 100 [ e
anlysis
[ i ] W

Tradilionad approach

KMuodern aporasch




R SIHESMA100B

iR

8 kHz to 3 GHz

8 kHz to 6 GHz

8 kHz to 12.75 GHz

8 kHz to 20 GHz

2 HU with 5" touch display

2 HU with 7" touch display

Ultra Low Phase Noise for R&S°SMAB-B106/-B112/-B120
Ultra Low Phase Noise for R&S°SMAB-B103
High Output Power 3 GHz/6 GHz

Ultra High Output Power 3 GHz/6 GHz

High Output Power 12.75 GHz/20 GHz

Ultra High Output Power 12.75 GHz/20 GHz
Differential Clock Synthesizer 3 GHz

Clock Synthesizer Frequency Extension to 6 GHz (only for
instruments equipped with R&S®SMAB-B106/-B112/-B120)

Remote Control GPIB and USB

$RIZ{LFSW, 2 Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz

iR

OCXO Precision Frequency Reference
RF Preamplifier

Highpass Filter for Harmonic Measurements
160 MHz Analysis Bandwidth

320 MHz Analysis Bandwidth

512 MHz Analysis Bandwidth

1200 MHz Analysis Bandwidth

2000 MHz Analysis Bandwidth

3GPP 5G-NR DL Measurements
3GPP 5G-NR UL Measurements

Phase Noise Measurements

brif
SMAB-B103
SMAB-B106
SMAB-B112
SMAB-B120
SMAB-B92
SMAB-B93
SMAB-B711
SMAB-B711N
SMAB-K31
SMAB-B32
SMAB-K33
SMAB-B34
SMAB-B29
SMAB-K722

SMAB-B86

brig e
FSW-B4
B24
FSW-B13
FSW-B160
FSW-B320
FSW-B512
FSW-B1200
FSW-B2001
FSW-K144
FSW-K145
FSW-K40

4:
HES

1420.8488.02
1420.8588.02
1420.8688.02
1420.8788.02
1420.8288.02
1420.8388.02
1420.8020.02
1420.8120.02
1420.7100.02
1420.7200.02
1420.7300.02
1420.7400.02
1420.8088.02
1420.9810.02

1420.6562.02

4:
B

1318.0703.02

1313.0761.02
1325.4850.04
1325.4867.04
1331.7106.04
1331.6400.04
1331.6916.04
1338.3606.02

1313.1397.02

PREERLR SRNHEAFEREENLSD
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5G RFICillix BBICFIRFIC [al 3% O A LTERHR UAEIL Z 4 1Q 0, B
G uH7ESUD 6GHIRE VDB E X 2TARF100 MHzH#  S5GNREAKFIQBEOZBEATR, PESHERELRNES
5 #EEFLLTEE’\JWTZR%ZO MHz# 3%, HERFICEZE BRAIMEMEXE+1 GHZAHRMRMQERD, theEx#F
BREIRS, BINSCE—RSIANEXE26/28/39 GHz HAMAHEHFIQEA,

FIMER jJT%I*""*"}E%ﬁTJ%“;EE’\Jk%TﬁI‘ﬂ%E, ESN
g Beamforming Bl 7 A AT DM A, Eib = X))
Beamformer:& i MR L B ZI A B4,

REKPHiHAOCL IR R FR X FSub 6CMZ KK, HEK
AR BAPERIZAI T -

SubgG RFIC SubdE FEM
(PR ity

2R THe: mumiWove: Fooaksrd

« Dighal Dypratsesm
* Analog D

SCGLImETLE M

iR brid g %5
Wideband Baseband Generator with ARB (256 Msample), 500 MHz RF bandwidth ' B9 1413.7350.02
Wideband Baseband Main Module, two I/Q paths to RF B13XT 1413.8005.02
100 kHz to 6 GHz B106 1413.0104.02
100 kHz to 12.75 GHz B112 1413.0204.03
100 kHz to 20 GHz B120 1413.0404.02
100 kHz to 31.8 GHz B131 1413.8605.02
100 kHz to 40 GHz B140 1413.0604.02
Enhanced Phase Noise Performance and FM/ ¢ M Modulator SMW-B22 1413.2207.02
Baseband Extension to 1 GHz RF bandwidth SMW-K525 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.6158.02
Wideband differential analog 1/Q outputs SMW-K17 1414.2346.02
5G New Radio SMW-K144 1414.4990.02
Digital Baseband Output for R&S°SMW200A Wideband Baseband SMW-K19 1414.3865.02

18



$RI%{LFSW, 2Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz
fiR

OCXO Precision Frequency Reference

RF Preamplifier

Highpass Filter for Harmonic Measurements

160 MHz Analysis Bandwidth

320 MHz Analysis Bandwidth

512 MHz Analysis Bandwidth

1200 MHz Analysis Bandwidth

2000 MHz Analysis Bandwidth

3GPP 5G-NR DL Measurements

3GPP 5G-NR UL Measurements

Noise Figure Measurements

Phase Noise Measurements

Analog Baseband Inputs,40 MHz Analysis Bandwidth
80 MHz Analysis Bandwidth for Analog Baseband Inputs

Oscilloscope Baseband Inputs

ThER K EPAIIK,

BHIRHFMEEMNAFTR

| RBRENKRFERRNRER N
SR ARMMIE, RASKR T o] DUR At Z S AN T R M4
DS, BT IRHEETESIRERSMW200ARME (YL
FSWHSMIK TR . FIAIZTTR, ESRMPUEN RUEE
MLHITRE, o INEMRSSI R F A B/ N
., BUMSKAZRERNIK. XEFRT U RET
kAR ENEMHEZERMAM/AM . AM/PM | RE X
EREEVM), FEMIFBLL(ACLR), 1 dBEER. BHEF
HTRENIK. REETEERLAE.

R&S FSW

DI (R E TR E

brif BS

FSW-B4 1313.0703.02

B24

FSW-B13 1313.0761.02

FSW-B160 1326.4850.04

FSW-B320 1325.4867.04

FSW-B512 1331.7106.04

FSW-B1200 1331.6400.04

FSW-B2001 1331.6916.04

FSW-K144 1338.3606.02

FSW-K145

FSW-K30 1313.1380.02

FSW-K40 1313.1397.02

FSW-B71

FSW-B71E 1313.6547.02

FSW-B2071 1331.8302.02
HWNHFRERENIK, FSIRSMW200AE I 5 4%t O 1=
HEMES. FESEIMBERAZETEREF @E, X

HEENESHIUEMUFSWHTEZY, ZESHKRD "WE" 7
S BIRSMW200Ath&iBid MK RIR QB IE B R XS
FSW, XMESHZA "% F5. JUEXANIHNEE
HESW-KIBRIE "ME" F5M 5% FSMEIZE.
BEWEZENER. MNMBEFESEVMEER, RERE
TRELE,

PEEERLR sSRNHAFEREENS 19




SGMIAKFERILE

| IR RN R G IR N
FASMW200AFIFSWAR M B F MR ENIX R %, T IX
XFAMERMNERRELNRSMARES, MESAH
T, BEFSWAH AWML B #EEAM/AME #HRFMAM/PM
EHRREFESMW200ARER, SMW200AF AFEIMNE
HEFEHFERFMREANGES, @dEltzE, BH
FSW#TIA .

MR FSWRT LU iof P i
1R s -

= {7 SHAESNIWED0A i

SMW200ARIFSWH FTL BN ECE SR H

BT EANERRNUR SRR ZI, RESHFIEMFSWiE
RE—MREH "EE HFWMKE (Direct DPD) MIA T3
%, ZNRTTERARTEMNITE ERARBETEFM
REMER, MEAEFSWARBX AN ESHEXFRETER
BEEMENOTARISALALFTMLE, ATZHFMERE
M2 2 R BER R B M 2 2 B 4 SMW200AF R & 5
Hk, FESEIWNIM~EREZE, FRAFSWHRE
HTEREEME, ZRABITHRERLZ R, sz, XM
TEET BEMAEANRTEREARETRE, mEx
BrIXEREREME. BTN ZRERER —H S LI
BFEWMERAEMA. ZITEATMRBTRENNEERE,
PR T H B F AR RS, EETMLAAEE
RERRENTNT BENIREY "EE MAERR,
BT AXFL IR MBmE LTI, X "ER 8T
kR MERMERERTRERE.

FHneate predirioned
wayafarn

ﬁkﬁ

- Sasple

COMIESRE 10 &
aarmple kans for sl
eflects hanrd o origivel
Wl

HE BFMRATENERAMMERERTRE

20

TER "HE HFNAE, £RETHEINBFMEAER,
FSWHR ST 28 HAM/AM . AM/PM | iR Z X E1BE (EVM),
PiEMIELL (ACLR) 2 Iifstr. ES=kEEXHA "EiE"
HFMEAENTRBINNAER, HPEbSaZ2HFMAER
ZHHNELER, EOREAT—RBFMEAERFEAN
EER, BSCRATEZRUFMARERZEEINNE
ZR., NEL=kEMNTHEHATUEIRELZRE (Raw
EVM) M4%ZE0.9%BE0.7%FLE40 L. 4BEttimEt (ACLR)
M -35 dBcift b £-47dBcFHE-50 dBc, MM ph £ E £k
E, B Egh % (Gain Compression vs Input Power) fE&
HF MK BERR I G L 1 X Z 8 (5 15 Th 2R X4 e
EVMih#: (EVM vs Input Power) i E SR REIBINES
R TSI TEVMALL, AM/PMph4: (Phase Deviation vs
Input Power) th & X R REUEMETLMEEELT .

—— T

i et | An e
T hliriib
o e—
o L e T TR T T e T
: :
e e e e
T I i . i N
i ¥ 1 T T | N [~ S— — — T T 1 ! o o |
= — =1 I |
iy 10 ey =i L ) Lol
s i
o e —— e e ——

F:-—u— 'Ta.,....

- ._ — ;.. = =3
; i R
e e “'h ‘ ===

5c B MRSERYFIMEREEFHNBNELE R



I RRSEFMAREMIAURMERE

ZNIHTT R EBRHESIRSMW200AFI LU FSWEA BL
IR A RENEE —ERASREF IR NN
FE, TUXFARNEFMEAAERE (X W
X)) BTUXFHRESHEH "HiE" BHFRKENLT
%, MR REFIAMASREN "EBE MARZR. It
5, %ﬂ‘h‘iﬁlk%%i}”ﬁiﬁ FSWEE & SMW200AE 3 #5 6 4% BR
BRHMASRNE, #—FY RTXENENEMER.

ZTTR TR ARESIRSMW200A R & R U H
7|40 GHz, {FSHREX#F2 GHz, FSREANERHRES
FRERAER, IRRFRILTESESENETESFE
B, E6FR T NEESMW200A% H K2 GHZEH £ &E 15
S, FIAMZ U FSWNEI M2 GHzZ IR EFIBEL A
0.4dB, XFIETIHHANESHESRE.

. i

g L

B EN R E

* = 0.4 dB

SMW200A 2 GHz% T £ F{5S1iE

S5GMIXKFEEILE

ZTTRPRAIFEMFSWE G UEREH T IUXHFE90
GHz, WE2 GHzH %, EFSWV\J%E’\]M*%%;‘FHJ%&#F
o U E @i M 2 3 5 S IRSMW200ASL BT 2 12 41
FEUTNHNERE, XHFMIE, SI\/IV\/200A+FSWL_5F|1:
MIXTT R T HF2 GHZH R, RIET AR T U EHS
P ARAETNE, BREFMAARFHRAESHR
BEHVRB, 27T BRI F I H 3 H400 MHzZEYES#1T7IE
BHBEFMARNIK.

ATEENNRREZE EEEBAERARNIXRSE T,
TREEHMELE. FR. RS, BEEFEMMM
X L B K B 69 1 5 45 A AR 22 5501 th 2 82 0 AR A% 7Y
. sz, RASHESIRSMW200AFE (L FSW
ERIR X R RYKOA4IE {1, TZIE M R VF A PSRBT 19SS
HoU (SnPXX ) SARESEMFUEMUER, URSEHK
FI T HMB I RSN T SE RS IE . M R KR D SMER I
HFrESMENEAFNANEE, TEELE7. ETIE
B AFEISSE, MITTRURBTA AN, R, ik

UFRENERE,

wSMW-KSAA‘ FSW-K544

ESRMGUEIMBMI K RHE ETT A TR E

INGE

AXEHNHEFMEEN KL, NBTETFRESAFTESE
SMW200AFNSIE Y FSWHEIMIR TR, %MWk 77 R A HF
TR ZMAFRN, INEXFRHFEN "B HFM
KEWATR, LBEFEBEHETENFIRARN "EAE
B MAERR. &RENWIRFRETT EHREAMEENA
SMW200A B &R BN o] ZE40GHZER K 45 7= &£ 2GHz

FHES, FSWEANFRNTNAEIOGHz 2 f932GH2{E S
B, EHA NGRS EES AT ARET
E3 Ui
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TTER

iR EHE "s

Wideband Baseband Generator with ARB (256 Msample), 500 MHz RF bandwidth | B9 1413.7350.02
Wideband Baseband Main Module, two I/Q paths to RF B13XT 1413.8005.02
100 kHz to 6 GHz B106 1413.0104.02
100 kHz to 12.75 GHz B112 1413.0204.03
100 kHz to 20 GHz B120 1413.0404.02
100 kHz to 31.8 GHz B131 1413.8605.02
100 kHz to 40 GHz B140 1413.0604.02
Baseband Extension to 1 GHz RF bandwidth SMW-Kb25 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.6158.02
5G New Radio SMW-K144 1414.4990.02
Envelope Tracking SMW-K540 1413.7215.02
AM/AM, AM/ ¢ M Predistortion SMW-K541 1413.7267.02
Wideband differential analog 1/Q outputs SMW-K17 1414.2346.02
User-Defined Frequency Response Correction SMW-K544 1414.3707.02

I FSW, 2Hz ~ 8/13.6/26.5/43.5/50/67/85/90 GHz

R EHE s

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier B24

160 MHz Analysis Bandwidth FSW-B160 1325.4850.04
320 MHz Analysis Bandwidth FSW-B320 1325.4867.04
512 MHz Analysis Bandwidth FSW-B512 1331.7106.04
1200 MHz Analysis Bandwidth FSW-B1200 1331.6400.04
2000 MHz Analysis Bandwidth FSW-B2001 1331.6916.04
Amplifier Measurements Application FSW-K18 1325.2170.02
Direct DPD Measurements FSW-K18D 1331.6845.02
3GPP 5G-NR DL Measurements FSW-K144 1338.3606.02
3GPP 5G-NR UL Measurements FSW-K145

User Defined Frequency Correction by SnP File FSW-K544 1338.2716.02
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BHAAZAPLLINI

AT BN S GAEIAPLLA AL MRE, Y TPLLAS%
ESRMANRTERTRERNCWES, FILHERMEEE
B R KL FHSMAI00BEIEASEFESHRELE,
FHIATMAPLLA B B ESHE, RASETRRIEBR DTN
FSWPZEEXEMERX, 1 GHzAuOHE, 1 KHZ R &4 T 82
BEIERLAEIAE-156 dBc, ET] Ui@id100/100002k B AR K
—H1RF+10/20 dBARNE R BUE.

TlER

EHESiESMA100B

|

iR

8 kHz to 3 GHz

8 kHz to 6 GHz

8 kHz to 12.75 GHz

8 kHz to 20 GHz

2 HU with 5" touch display

2 HU with 7" touch display

Ultra Low Phase Noise for R&S®SMAB-B106/-B112/-B120
Ultra Low Phase Noise for R&S®SMAB-B103
High Output Power 3 GHz/6 GHz

Ultra High Output Power 3 GHz/6 GHz

High Output Power 12.75 GHz/20 GHz

Ultra High Output Power 12.75 GHz/20 GHz
Differential Clock Synthesizer 3 GHz

Clock Synthesizer Frequency Extension to 6 GHz (only for
instruments equipped with R&S®SMAB-B106/-B112/-B120)

Remote Control GPIB and USB

i
SMAB-B103
SMAB-B106
SMAB-B112
SMAB-B120
SMAB-B92
SMAB-B93
SMAB-B711
SMAB-B711N
SMAB-K31
SMAB-B32
SMAB-K33
SMAB-B34
SMAB-B29
SMAB-K722

SMAB-B86

4
s

1420.8488.02
1420.8588.02
1420.8688.02
1420.8788.02
1420.8288.02
1420.8388.02
1420.8020.02
1420.8120.02
1420.7100.02
1420.7200.02
1420.7300.02
1420.7400.02
1420.8088.02
1420.9810.02

1420.6562.02

HE S $T{LFSWP8/26/50

R

Phase Noise Analyzer, T MHz to 8 GHz
Phase Noise Analyzer, 1 MHz to 26.5 GHz
Phase Noise Analyzer, T MHz to 50 GHz
Cross-Correlation, 8 GHz
Cross-Correlation (low phase noise)
Additive Phase Noise Measurements
Spectrum Analyzer

RF Preamplifier

TS
FSWP8

FSWP26
FSWP50
FSWP-B60
FSWP-B61
FSWP-B64
FSWP-B1
FSWP-B24

&S
1322.8003.08

1322.8003.26
1322.8003.50

1322.9900.26
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Massive MIMO{£ &3z

Massive MIMOUIR 73 B TRXGIU I F1 R 22 MK WAL 7. TRX
MK B 56 A & 3 AU ZNBT=H ZNB+ZN-Z84 52 i S & =k
ZEESHREZMBAERAEN K, £ HARKHRTHE
FIESHREFBALNK, RENKB1ERZBESREENL
CWHIBGIESIEAREZNBMES ., EOTARE TRIEX
#7715 EI/EIRP/TRPEEFE4R,

2 AR&SH BB i #rRT02044/2064 8 R 3 5 £ ik 488
HESHEERMLENL, FEiN—aRTOT MERUE
BIEHUAE] 7,

(Nua BT
e PR
18 B RN A

N/

Ei=A

— & WEEMSMW200A T 64 iR 4 # KB K
SGT100AR4E 3 % 7 B 0 A B3 4R 5 I CW LB 115 S
fehMassive MIMOX 4R MRS . T HIX/\BESH
EBHESMWRHSII, 3 HESMEBHCLK, BT
EEDPAESES

~eNNEE Fusmmw O
i
v
=

e 12) WSO

24

REAENREENBIRATR, TENED AFWE. B

SENEMES N E

1) BZHNE. 5SHHEEEHEXNNE

2) BERHMNE. SREBETMNTEEMEE. BAEAKE
BRAYTT 1) B AN 2

BEN KL MRS TN ERIEMERREEELL, &L

FEER., TXMUBBET—HBEN (BH) R&MAB, ¥
AN BENBSEIEIRHNE

BENALGHEMNBSHEREREE. SREmARRRS
A ERGEmOLTERFER. SFREETHAEREE
(FBEE). REDFEREBTHREERV M.

RRRARBNE

ENimONEERFAMZE. AREMAROEEXREN
HMEFEAHT, kO NESHNRFREE SEXEE
MUNFWHRSRGE. BERFEABEGHLSEER
BRY R M) BARSU 58 55

RIE T EHSS BRI AE PR R .

b1 [S,, S, Sie [ @l
b2 |S, S, .. Sy |a2

= (2.1)
B8 S5 Sk Ses || a8

U B A BIRR ST R EA -

r, by _
Ay Ay

=12,...8

Sy xa, +Sy, xa, +...+ Sy, xay |N

(2.2)
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KEESIHESMW200A

R EHE HE s
Baseband Generator with ARB (64 Msample) and Digital

Modulation (realtime), 120 MHz RF bandwidth SMW-B10 2 1413.1200.02
Signal Routing and Baseband Main Module, two 1/Q paths to RF SMW-B13T 1 1413.3003.02
100 kHz to 6 GHz SMW-B106 1 1413.0104.02
100 kHz to 6 GHz SMW-B206 1 1413.0904.02
Fading Simulator SMW-B14 4 1413.1500.02
Phase Coherence SMW-B90 1 1413.5841.02
Multiple Entities SMW-K76 1 1413.9624.02
MIMO Fading/Routing SMW-K74 1 1413.3632.02
Digital Baseband Output SMW-K18 2 1413.3432.02
5G New Radio SMW-K144 2 1414.4990.02

XEESRSGT100A(BEEE)

R EHE HE s

Frequency Extension to 6 GHz SGT-KB106 1 1419.5708.02
Reference Oscillator OCXO SGT-B1 1 1419.5608.02
Phase Coherent Input/Output SGT-K90 1 1419.6333.02
Digital Baseband Connectivity SGT-K18 1 1419.6240.02

ZinO M3 HT{LZNBT 8 GHz

R EHE s

Adds Ports 5 to 8, for R&S®ZNBT8 ZNBT8-B108 1319.4200.02
Adds Ports 9 to 12, for R&S®ZNBT8 ZNBT8-B112 1319.4217.02
Adds Ports 13 to 16, for R&S®ZNBT8 ZNBT8-B116 1319.4223.02
Adds Ports 17 to 20, for R&S®ZNBT8 ZNBT8-B120 1319.4230.02
Adds Ports 21 to 24, for R&S®ZNBT8 ZNBT8-B124 1319.4246.02
Precision Frequency Reference (OCXO) Z/NBT-B4 332.9477.02
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Tk, B—a W fCEREE- NG, BY 88K, 2
USRI, ZRAENRXFS . Bzl
WiFiF= a9 g sati e . E2A— BB ESMINIRE,
B R (R A B SRR A S G E NI CMWS00,
BWHA—DFA, BB IRE 245 5= & CMW500F1
FHl.

22 ) #R ] 1

E2. FESWKIRE

EMEE

EESWATES, WA NRER KRBT EEPCHIE
<. PCHLERBEIER A SRR EFENA~EFTR
MWHAES, REBRECGERETUE.

S5ELMHAELE, FESNHXZHTESRENTRE, XX
e AR AT, FEATEMNKA ZRAB SR EHRK
.

BY
BELLBERANSELAR, ERLTL™REFHERMK
U, ATHEFMREFHN G, B a8 sk

FE. BHEOEZENNL, FERBAESHNLLAE,
A, BRMNALEESTMBEEFGEONKTERE. MR
BENARALI R MR, FREBERLIH
CMW270/500% #WLAN 802.11a/b/g/n/ac/ax% & Fiix
. XFELMEFELWKX, BHAWLANE A TR, Limit
KMFLREE WX EE DN,

£ CMW270s;CMW500

fhid

Wideband Radio Communication Tester Base unit with following accessories:

power cord, operating manual (quick start guide),

Wideband Radio Communication Tester Base unit with following accessories:

power cord, operating manual (quick start guide),
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WLAN 802.11ad

BESEFY. EUMTREMESHLLLRNRES
R, BFSEHEXEER/EMMYE, ZEFHESNT
BEARBRESE, IEFREDELLBERARRTH@E
K —HMUERESELH#TESELTSERMNRAE IEEE
802.11adizm 4, IZHABEIRAWIGIY,

802.11ad2iE+EXXMIEEE WLANARAH —REGHE
#. EERSIANTO0 GHzZ XK T B, M=2F7802.11n
T1E#2.4GHz=5GHz#E: . 802.11ac THEF5GHzZHfiEx .
60 GHZSMER I L OGHZIMER A #+5I E T e 28
802. Mad A BAHRAENTILAE:

| BEE
- Nadiz AR HRSERIE7 Gbps, RAR1TacEI £
8x8 MIMO, 256 QAMIAH] X% 160 MHzi 5t §E 1A 2
HAERER, Bl1ladRE—P=ER. 64 OAMIFHIFE
MEER B ST R R B AR,

| XEE

c ZEREANATURABRERDRELERYT, EF&EMX
ENREHBET, HFEB2.4 GHARBREER LT INALR
Y EZMRLET, KMERLBIEIBeamforming#
ALMESAEMERE. BIEERSMEEEN TERMY
HEFHK, MARAFGERE

1 {RBF3E
« 10 usthERM A A A T RE, JLF AL THRLBRE, HE
A SE B SR GUR AR AN EEFUELSC (VR) FIBRILSC (AR).,

WiGig/802. 1Madf AX I ZHNH, BFELE&KRE. 88
RFn%. PCEAT BIBMELVREESE, U LR
BHKZIntel, SBM=2, ZiHREAEFFTP-Link Talon
AD72008& 82 #i/RE7450/7470% A%,

802.11adF &M E M=, 1860 GHZERRERIREB K, &R
FPE ORETELEFRIESEH, AL FERERL
TnfaciR, AMTTEMN=IMWLAN= G,

YBEMEEWAXES

802.11adi A 2
FiE N

802.11ad T#£F60 GHz (67 GHz — 66 GHz) ISM#RiER, %4
RHAEXTHEMEE, SMFEHH2.16 GHz, BAEM

MEBAHEREMEEER, HPRA2SEFE (60.48 GHz)
EHER, AAEHEHNNMEES.

57 ~ 66 GHz
)

[ B4E0GHz |
62,84 GHz '
CRasgiagH OB GH:

USA, Canada, Korea

Europe Union

JAPAM

1 2ERWLAN 802.11ad$iZE 4 2

MIEZ

802.Mad#EX T MAMMERTX, MENAFRHEAR
B, MEMERREARER T NESRMNLHRE.
NadZ FA—ERBXFHEMEMTN, XERFEHHIE
IZ (SC PHY) F0E M H B IAH (SC PHY) BFZSRHIZ K,
OFDMAMEINFESCR TETX, BrRIf# L@ Wit R JLFE
AXFHFOFDMA R, FItEfF EHRSERZEHFIAHSCT
EZEMCS1284#94.6 Gbps,

| PHY | WCS | Modulaton |omanawan

/2 DBPSK
™2 APSK
T2 1G-CAM

Single canl.r{sc: 1..12 sas - b
4620 5

Low-Power SC PHY  25...31
(optienal)

w2 DBRSK

T2 APSK 6256 ~ 2503 Mbps

=1 WLAN#32 2
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YEMSEWAXES

MEMMEBEMNYEEAXNFEARBNOMES, GF7T
Preamble, Header, DataflTRNPOZR4 .

| Praamble |
s'-"nn Channel Configurable 'El-ph_:nal:
Training Estimatian lenath Training for
Figid a Beamfarming

E2 802.11adin M~ = E

1 Preamble
MSBRTRIKESHEEMLT, FETHMENYER
ARAF, BTEEWLRAIERE . MEREMT, Bk
FEE MR

1 Header
BMMEEREETENEL, B2R8ERRENEER
B, fIaniEsREmeR, XHKEMERREM,

1 Data
ZEHD AT RRREATENEER#UE

I TRN
BETU&E#Hs, IMAEE@TES. BFREL

BeamformingiX &

Mk 7 K

1 $E & 534E4R (Transmit Mask)

1 MR A= (Center Frequency Tolerance)

1 HFEEMIRZ (Symbol clock tolerance)

I At EE (Transmit Center Frequency leakage)

| REMEFAFA TR E (Transmit Rampup and
Rampdown)

I REIMCSTEVMHM R BUEE K

HERME SR

802.11adig & B 7 £HBBS A MM ARFICE R, 20
218 AIQCAG33LEHH F MQCAB3 1054 A 484 . BBt
FERMEANRE, BEESEIFESERENRK. RFICE
AREZXEMBEMRE, REMRFICH A AIP (Antenna
in Package) AR FEA—E, U REEEIIOTA (Over The
Air) FRFFTHEITUNI .

BBIC i

BBICRESWANEHTYERELINRR, BFE T RXAMTXHE
BT
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BBIC RXJji%t

R&S*SMW200AE FAEXFF2 GHZR TmayEIIQH H , T
BHgE X 1X GHzE St . B EDUTHIQ it
ANER., SMW200AH iE&R T WiGig/802.11adE S /= 4
I6E, EHRMITINBEREI TN AERKES.

A
b

BBAF

RF

E3 SMW200ASZ 3] BBICHEE N i

SMW200AR11adf5 5 /=4 R E X #xfControl PHY/SC
PHY, MCS, Code Rate, Header, FCSIKR{ZEHIEAIR
AERIESEHITRIABRE, FEHERTBBICYEEEWRIE
S B RGN .

|EEE 321 Sad WLAN #& FFDU {anfiquesien

Facket Type:

Tusraioand

E4 SMW200ARy 1 1adf5 S~ £ BERE



BBIC TXizt

#£H4 GHzH 3 5 im K 25R&S RT02044, ik 55 S 94
{XR&S FSW67 X #H4isiE KX F5.5 GHzH 1 1adf5 SR,
O &=
N\ T

WRBBICARFHESHIL, MBRHHENIQHmL, S
BEMARS HARIQLE H 2 K== R0 T,

8B/IF T

E5 FSW67 + RTO20444347802.11ad R 4if2 S

RFIC3

RFICSEIL T Madfs SHAKIAMIA, MURIEIT ZEEHBHRS
FEAEMER 6 E E £iA 26688 f)Beamformingfz S, Tk
SIEEMHEMES WA, IMETECO GHZZ XM ATk
HI S ERRIRAE .

LOARMRM L

AIRHERIERE WAFYHBATIESRE. MEEHE
HE, MREUMNESHREMRLE., ATLLaREES
WEATSHES, SHERENAREARERERSE
K. BR, ZARFHERFAABRKFMEAIAZRC GHzIY
THBRMLEANERAEE, #6hE. MRIENTacE A
5.9 GHzAHR# #7105 HFEI60 GHzAIRIE S, HESHEZ
&k20log (60/5.9) £920 dB, FEy, HEZEXKEMERELIAL
Gt AMXERRFOEBRKE, N EXRDEH
.

E6 L1015/ E R L (i

YBEMEESWAKXES

R&SIEBNT B TR HREASICE A, 347 9 47 X
FSW677£60 GHz#fiZ , 10 kHzsufl4h B %&-112 dBc/HzA94d
BREES, 1 MHZBURALE TIA-128 dBe/Hz, HRTH@E
E&#60 GHz RFIC  (#nHittite HMC6300 1 MHz#fi{&-93
dBc/HZ)BIARIR MK TR, FSWE7HE BB A9 & RILAEE
MERE.

| MBS FEW-KAD Phase rates Sar Bty (ypical vak) sihoul noss comaction
meods . with

| imprat brwwd = 0 dBes, ap 4 g B4 DEKD pr Juraresy aptien
Input | Froquncy oftsl vl in3BL (1 HE)
| Trieumncy | 1HE WHE | 100 HE 1 kHE 10 kHE =y 1 MHE |1DNH.:
| 100 Kz I—W =110 I—IH =137 | =43 =144 | =1, I—Iﬂ
| Sox b | =rF -zt | =112 138 | = 2 | -150.8 | =158
| 1 Gt I—TI il I—II." =130 | -1 =140 | Ee h] I—ISG
| 2 oHe | &= = | =104 D] | ] DS ] | =8 | =15
| 0 Gy == 1 | -7 | -tam ] |- | =15
| 25 e ] = -] ] | ] = | —138 | =138
iV |- =] =] I = AT = =143
BT T S—— — L — o

E7 SFEFSWE7#60 GHzEY AR B EE S

R R BINE

RERABERRE T HEVREEE N, SHTHA LN K
DA D —NMIXFET . FSW67760 GHZIE A %&-155
dBm/Hzpy BBV R IR(E . RF/AEFSWO7SIE 4% £k 2R
RN EEFFSW-K30, B4 & Noisecom/AF)H960 GHz
I 75 R HUMR M ENCE115-60 G/GT, LBAFTIMBIE R T
LA eI B T (Eth 5EpL802. 1 Tad B R AL IR 5 R EUIIA
FEAXFHWRISK SO HE.85 mmEHARMZEA,

1.85mm RF

E8 FSW67#960 GHzIE R EUM I
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MRS ESMAXES

E9EFSW6 77 it —=k Wireless HD/11ad{EIEm A& = &
¥ HPACHARRERY, ER#NTS5dB, 5—%F
& &R KRS,

o (R

E9 FSW67#/960 GHzIE FE R £ 57|

RFIC TX:i%

SMW200A & sk i, 243 1Q3k & 41 FE S 46 3 RFIC TX

ch’Jf“J\ FF AFSW67 + RTOX60 GHzZ XK 155 5 bk
ETMASPEXHNIATE .

-]~ -

0 OHe

l-E

10 RFIC TX&R 5 i AE A
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RFIC RX3Ii#t

AT B E60 GHZIMER2 GHzF M1 1ad(5 S, FE—8
B&2 GHzERAASMW200A, H#EE60 GHzZE AL E L
F 422 SZUT00A, SMWHISZU = 85833 USBL + 2 44104
LR TERE, —BEEYE, SZUI00AREART LAY E
5. EEFETENRESERERMAESMWAE L5ERK.
SMW+SZUH & ZE 5 HMCS 12 160AM{E 2 i B & {K34-34
dBcHIL FEVMIE, fRIET RFIC RXA B 5 5k N i 1915

===}
TINE,

B e T

1 analag 12

I |zingle-anded or diffarantial)

I
I
[
i
Internal BW 1

of 2 GHz

SMWI00A, 1 x 3 GHz

Direct sattng of mmWavea freguancy;
nternal 11ad gnd 55 aplions

58 GHz - 65 GHz
band

SZU004

Upconverte
pennuEmer Waveguids

Level detectiod

E11 SMWHISZUZEZE

s aiuj :

E12 RFICHRXERA M AR E

LR B MK

SR E N

T adig BN, AHMRRHSTIEFERET,
XFMCS12IAHI gL TR, BRESFHEVMILT-21 dBc,
BB REEST-53 dBm,

LPHY Ve S | B Semtery

il PHY ] I
1 & 68
2 7 ifi
3 =] -4
4 -10 G4
5 42 62
i 11 63
S0 PHY 7 12 62
8 13 &1
o 15 Al
10 19 it
1 ] Ad
12 2 55

&2 REIMCSHEVMM R BEE K



YBEMEEWAXES

SMW+SZURAERREHESREMLT, MAR&100dBry  EV4ZREEATSI000MFAOTANRKEAL R, EMRE AN
RENZSSeE, SBHEEE (90, + 101 dBm, BERILEY JEEHEATR, GURIHRLTER.

K2 dB, FEBEBAEFMMCSER THEBRRBENL. RX
M E R E N

nuT

i H - s
BB e AP | T

E13 aup st

EH DL ERFICHTX R, TT8%£3.23%%, XELRH

=

15 REEATS10006 WFHOTANK 7 5%

our
.
BF et -

E14 k&R EERNE

St

BE & R 2 09 F 1 24 i/ B R B/ SF AR B AR/VR KB IIAN T
802.11adf R, ZXKE S EMOTAZE NI TR A
X, REWRUREFNIXATHERT Haokik, TRSKE
AIRRLOTATR BRNEREMEANEFWEMRRT R, 87802 11adi kR
AET2.4/5 GHEMWLANEE, EXKFEENREMBE  MESEHTLSNR,

BEYMEHERA-RERRREERR, TRRAS RO #T

FSEENR, FILOTANI R = KIS R & il iz f M

—E.

R&ASIEMITadBERRL—HAMKXBRATR, BRETR
T RET EF AR ERASATS1000, R4 0 4 R&S®
AMS32, PIRBEEMNMENIT (SMW/SZU/FSWE7/ZVAGT

F), ZHERLBBHE.

| RANNAEESR. — BSRENEGATR. =, %
S S

I BOE B AR R R 20N 8E

I FRARLTRP, ERP, TIS, EiS, EVMEix

I AMS32% 4+ SLELE HNF 2T 37 PR

| JREURY SRR I 1 (AL AR M AR 4R )% . SRS IBIRAVN B33
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YEMSEWAXES

EWER

R briA s %S
Wideband Baseband Generator with ARB (256 Msample), B9 1413.7360.02
500 MHz RF bandwidth

Wideband Baseband Main Module, two I/Q paths to RF B13XT 1413.8005.02
100 kHz to 6 GHz B106 1413.0104.02
100 kHz to 20 GHz B120 1413.0404.02
Enhanced Phase Noise Performance and FM/ ¢ M Modulator SMW-B22 1413.2207.02
Baseband Extension to 1 GHz RF bandwidth SMW-K525 1414.6129.02
Baseband Extension to 2 GHz RF bandwidth SMW-K527 1414.61568.02
Wideband differential analog 1/Q outputs SMW-K17 1414.2346.02
|IEEE 802.11ad SMW-K141 1414.1333.02

T11adEHXE L T4igESZU100A

Fi::3%] iAo %S

1Q Upconverter, base unit, SZU100A 1425.3003.02
(including combined differential IQ/USB cable)

Frequency Option 57 GHz to 66 GHz, WR15 SZU-B1066 1425.3110.02
Waveguide-coax-adapter WWR15-1.85 mm 1324.0600.00

it {Y FSW, 2 Hz ~ 67 GHz

1R EHE s

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier, 100 kHz to 67 GHz FSW-B24 1313.0832.66
LO/IF Connections for external mixers FSW-B21(optional) 1313.1100.43
160 MHz Analysis Bandwidth FSW-B160(optional) 1325.4850.04
2 GHz Analysis Bandwidth FSW-B2000 1325.4750.02
WLAN 802.11ad Measurements FSW-K95 1313.1639.02

R b Bs

4 GHz, 20 Gsample/s, 50/200 Msample, 4 channels RTO2044 1329.7002.44
OCXO 10 MHz RTO-B4 1304.8305.02
Memory Upgrade, 100 Msample per channel RTO-B101 1329.7060.02
Memory Upgrade, 200 Msample per channel RTO-B102 1329.7077.02
Memory Upgrade, 400 Msample per channel RTO-B104 1329.7083.02



— Blue Tooth BR/EDR/LTE/5.0
it F A

EEABE, KEEIITERY. FREPRAEN, REB
HBAEE . FAXBERSEEEN, AEAC LIRS
AIRBRES: CHEERRENESRRRAL FENRE
BEE. ARR, RENBTRESERIIERNT, Xt
HRAEROMEMER, DREMORET, TLBER
\SHRHEANENER, ETFEARBETHN—IERR

0

A RANHNBERAZ—, EFRAELLEBN AT
BHEEFH. B, RE, L&IW, ERFUFETRE,
RET AMIBKRBEZHXE. BEFARGT, BrEAD
TOOZEFRE, AR WEMSERARS, EFREHN
HEBRBEX.

ATRIEE LT RHRE, FRNKEEXEZN IR
T AXEENEFEAH#TEHENNA, R, HIEF

RIFER ARSI, HEBNASINHT R,
BT RINFERARE T

AELHELI0FER, ATRDBRERENESEEE, EFRART
MoF LR, SYNEMERRFI0OKESR, FRAERRER
AREMMIMbps, ARENEER, EFHERNFHE
AR, REESRE. BOEAR, BERifREX ERND
Fe. w2010, BEFEAF TR X, FREFMNREINFE
B, BEF3.0ZBTAIRA, RMNHRAZRRET, AT
WAEFWSEZWS, LLWmEFEN. BREFZENT
EniF. NEEZF4.0/F, RAMMFEES BRIRIHRAE
BEFS FENAT - EMNERRRSHETRE, —
MNMAMBMEREIIFETIRKNE, WRRFHR, TEFEH
"E%E ECANEAMEO#TTEL, MURABEE
H—H R AR

FHGEFREEMEERMGMTR, FEHTHENESE
xt, TR LG RAERENL. BILEREST. |
IFBEF N RR T XEEH, MXBRRIFEET AR
BEREEIT RN ANRE,

YBEMEESWAKXES

BRUNREFSIANTIN EFE. WETHT, 8XEHA
FERFE EEFEATRANGREE. TEEELHE
WLANE BEEMBEXE, #%kBWLANGESHERMRT
o

2400 GHz

B, EFRFENEES R

ERNEEFREZEDFTERELEREN, REAFTELNRS
MEE, MEREFRENFTEEWIZ2MEE, L, Eit
By R A (E) RR10BEM £, A#fTOBESFRN. K
EFR&EZBITRENERE TUERAE FFEELTME
=%,

DTM T &Y 557

DTM#£#R Adirect test mode, 285 ZF S F KA — Fl K
EEAR, ATEVEFENESE, ERXLomf. 1. &
FHCIHUSBE R, 2. ETVKLMUARTED, #MRE
TTURAHFER—MEEAR. B2ADTM THHERMA.

DUT (Accessible Host Controller Interface)

LE PHY
s |Ho

LL

HCI Upper
Tester

DUT (Non - Accessible Host Controller Interface)

LE PHY, LL, HOST, Application
2-Wire UART
| TestInterface Upper
Tester

&]2. direct test modeZ2 &
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YEMSEWAXES

B3 MAMKRAFTESRE R A MES N X
CMW500, @3k ERMUSBIRN , SHNEF R &EEE
&, #ITDTMTHISHHUNIL .

E3: TL&LMXCMWSE00

Bamd, RINFEE T k& DIBILUSBR#F & 0% 5kt
TiEE, CREARMEETRERXEZNEBERNES, #
e RE M.

4. RIEEFRE SN (CRNEZEE

42

HTREFAEBRONNERETX, EMZITET RO
EFISEERAAENRIE .

I EEA TSR

Wip EN—ERBETRE, EFatERmE. A%
FHOTMZER tbmBLEEFIR. AU, MWL URCMWHE
RES—FNHATE, TEEITHHEHFINL. £EFL
ERAT. RREFREAEIN SFEELRHMNIE
S, RIMRERANBES. B.OREE, ERMERETOT
TR, oINS BIAEXIMRAE LT,

ERIZITE. PR RIFEES 7~ mE o MERATNI, T
BN~ MECEMELHEE, ATZIERNREF LR
Ki7%E, A TFOTMTRAE, MK IMERD . I,
ZEATEEDNMENNE, TATFRNEFNK. RE
S AR B BRI

ERIE

TLBERARNSEAR, EELEST MTFHRBAI,
RUREFNEZLE ANENEE~RRTECETE
ARG, REBMNRMARITEAR, ELUHNET =R
B HNDERM XN ATS. BT EFHEEFN~ M, B
S MmFHRN A ERBEER, BRENARKTFHF M
BE.



= NB loT#ReMTCIi{ E &

NB-loTE 35X fRR R
ABREMENTEET, WA MUHEN TMEMENEIEER

EE, RISAT—HEENBIOTNRBIFHRAE, #2016
£6ANB-loTHRfE A2 B, R&SA T ik (L FANB-I0TH)
TR AR, 201668, 5= A EEFMILARE

(BEX. £h. EifE.
loTE SRR R .

KES) ZAMELRMTNB-

BISSTREMRA AR
TESHREREE—NMRENB-IoTEH N KX A ROHY
B, BTR&SHIAME. TUFESHHNB-I0TFS
OTUHTRETZEXNONAREALAS AREFSKESR
SMW200ARI{E S 55k DT IUFSWARL, XWHRUKESE
T2 AT BN &L AL,

g ..._.:a'o.— =-

R&S ESW RKU

R&S®SMW200A, o Pl it 8 & 3k SE MNB-loTHy IR AL
Wik, THEFHWBEEZFMN. BE. SHSCEFHERHN
., AREAINNESR. BN, ATRE&S SMW200ARE
FERENSHARERR, ¥ TREHRTREAIMEEE
MK, TURAEZHIBIR&S SMW200AE 5 UKL,

EHIEIMHIIA TR
HTRIENB-IoOTMEZFTHRE . RASATRE LT VW AIES
ARG MR BRI R . 127 RHAMMESROMESE MK
ARy, EHERE, FERKBMNHREBRENIFENELTE
H, #WETIZXRA.

SXIMNARI RS REASHIRET T UMK TR, FH
HAE D H{LFSHT] uﬁ%ﬁﬁ%ﬁnﬂ;ﬁﬁﬁﬂ FHEHA®
:F?jtg?izir‘ﬂi’fhlmulﬁ BN ZVHE] AT R 5%

AL, =R ﬁﬁ%*

YBEMEESWAKXES

NB-loT£&im M iF R

MNB-loT= WX E LimMNARSEZEZNEREEE
HA. BT HENB-loTSA RAIHHN~ WA BER, R&S
NERETEEMNNRBRAATR, BESM. L. BN
HEHF@E, FRAZSRMEA. £, INERNRESESNH
Ez.

NB-lo T4 it & F04E F= SRR H R

FEXINB-loT# um it A WA B BRI SF SN, =] AR AFSW
FISMW200AR 7T, XERFSRMBENHNAS. BER
ENMETRSHORENE, TERRARETGEREED

PIEAN ST S RE AT . R&SE L LM X CMW5E00%f FNB-
loTEI MR ESCHIEFESPWAMNH TR, HWE T 3GPPHE

&N TIE . CMWS00BR T < HFNB-1oTUSh, T 1Y
X LG M2G/3G/ACHEHBIMBZARFTIWLAN . WIMAX,
BluetoothFEZHE A, MMA—SNUFTUNKEES
ML AR, £ FCMWE00, R&SFH % TCMWRuUN
BAERATNB-lOTR BN, FEIFF RN T2 IhE
= MIHRR,

FDD  Frag ePSRLOMH: Rel Level: 2R00dBs SC Bpecing: 15 kH: Weas Elotze 10
EVR

. . . . . . HF [ nd
Mannieds Enor Inkasd Emissions
: e == e
Phase Error n
- - H GG =%
Power Mhynamios
i e m : :
SRR [z :
Poweir Mosdied SpecuiE ACLR
— B o T
I—"‘“— | lI. e
Spocires Emissien Mask
= S b
__——""’x"fh"':“"“—__h— e

TX MeasurnmentC uran

T Powsar AL dBm BV BERE | D36 % 10 OFsal —3501 dBc  Freg Emo 0.7 Hz

1

[Croonem |

CMW500
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YEMSEWAXES

% 55 41k M 1 i, — R&S CMW500

MLAPER 3 = 5 ICMW5S00 s RRCE B — MRS AR
RAGTELSWK, WTEAT, EMEAREIEH#HTE AN
i H R Rk, RRCEERBNEERENIIUE,
7 BRIEFAENB-10T/eMTCHEN & s A M 45 2 [8) X B 5 0H
BH—EA.

BEBRERANREL R, MEZEHNERKEBUEBEL
SHRBERBBENNNER. TR BERENETE
THBEYSHNIRFFR, EERIRR TGRSR
EMISERER, AT A FUE TSI AN IARIE . #
MWK B Bt = RIDEE L ERHTIARBRAEHBEE
BEzETNEBREE. EBEENSS, HICHIHRNE—
MEZNEX, EHAREHINRD, MIRBHIIRE, B
N I ST A SNER AT 0 X H TR

AEELZmNAHNE MR, NEHRNTEANKEIREHN—
BMRIENXMREEFHEF N, Sk RIEEBRSE
FEEENEM. RASAFM CMWS00T 4% % i {5 < Wik
£, T RUME B BT EREGSM/WCDMA/LTE X # & ) BX [
(B4ENB-IoTReMTC) FEXFMELBERAEY, FX T
2w E AR TR B

fE AMLAPISCELC-lo THMIU B &M
FEXINB-1oT/eMTCHRIHMI T 2 ML HE R, CMWS00HIL
BWARH T MLAPI (Medium-Layer API) Ziz& N0, AT
MR BN & w9 E SR

a4

MLAPI based PS
Test Scenario Data
NB PDCP |
( )
NB RLC
L 4
% =)
NB MAC
- =
4 ™
NB PHY
. £y

RRCECE & o BRI IARH — B MEE, F A BT
EMLAPIN I R MUEZ BRERELE. MLAPIIK 7
SREZEETRRCNASRERMNAEMEIR, fiMlks
MRRC ECE#r EHIFBERE T REHINL. RASATH
CMWcomposerif 8 fig s o I 77 B {7TRRC/NAS R B
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EMES

Option Order No. Description

CMW-PS505 1208.8921.06 R&S°CMW500 Basic Assembly (Mainframe), 70MHz to 3.3GHz
CMW-S100A 1202.4701.02 Baseband Measurement Unit with 1GByte digitizer memory
CMW-S550N 1202.4801.15 Baseband interconnection, flexible link

CMW-S570B 1202.5008.03 First RF Converter (TRX)

CMW-S052S 1202.4201.20 Solid State Drive (SSD)

CMW-S590A 1202.5108.03 RF Frontend, advanced functionality

CMW-S600B 1201.0102.03 CMWS500 front panel with display/keypad

CMW-BB90A 1202.5908.02 OCXO, high stability

CMW-B500I 1208.7954.10 Signaling Unit Advanced (SUA) for GSM, WCDMA, LTE, WLAN, NBIOT
CMW-B660H 1202.7000.09 Option Carrier, retrofittable in R&S Service,

CMW-B661H 1202.7100.09 Ethernet switch, retrofittable in R&S Service,

CMW-KS300 1211.1160.02 NB-IOT Release 13 signaling, network emulation

CMW-KM300 1211.1182.02 NB-IOT release 13 TX measurement, uplink

CMW-KW300 1211.0686.02 NB-IOT release 13 waveforms for ARB generator

CMW-KT051 1203.4157.02 General purpose, CMWrun sequencer software tool (software license)
CMW-KT052 1211.1682.02 C-10T, CMWrun sequencer software tool including eMTC and NB-loT

RTZVCO4A MBI EH
Option Order No. Description
R&S® RT-ZVC04A 1326.0259.34 Multi-channel power probe, 4 current- and 4 voltage channels 5 MSa/s sampling

rate, 18 bit resolution autoranging, version for R&S®°CMWrun

Option Order No. Description

CMW100 1201.0002K03 Communications Manufacturing Test Set

CMW-S10C 1210.7006.04 CMW100 Compact Radio Test Head H10A (sel.)
CMA-Z053A 1173.6058.00 External power supply, AC 100V to 240V, DC 24V (acc.)
CMW100-Z053 1210.7870.02 DC cable "Y" for power supply CMA-Z53A (acc.)
CMW100-212 1204.7208.04 USB 3.0 cable for CMW100, lenght 1,8m (acc.)
CMW-PK461 1210.7129.02 CMW100, extended frequency range, 4 to 6 GHz (SL)
CMW-PKV191 1210.7306.03 CMW100, waveforms for ARB generator (SL)
CMW-KM300 1211.1182.02 NB-IOT release 13 TX measurement, uplink
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LoRaWANZ 42244

LoRaL &N, TEFEA—SLLBEMETRHEAENSEE
NIETLTELME, LoRaWANKEZEF AN, LoRaty)
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ARG A SHLUNK HARIEFCC Part15 15.247 K #1158
A, HEBERMMXANKIEF#SE (ETSI, ARIB) #
FCCEA—%., FRNNRAITESHRELRASINMESHE
SHMUMEERESE. TESF HFCCHENE SR

RIE.

Digital modulation moda -Tast

FCC Andordarurdg Praramiber Limiz

16247 [a)(2] & dif bandwidth a GO0 kM2

15, 247 (BN Emiszsinn outpll povear + A dBm
15.247]=) Power speciral densiky +0dBm /3 Kz
16.247(d) Emissions in nan-resiricled barde | -3 dBs

FCC Andordarurg Paramoier Limit

15247 [a)(1] 20 dB bandwidth = 500 kHz
15.247(d) Emiszions in non-raskictad bands | - 30 dBc
Hyfride moda (TX-Tast

FOL Andordarurg Paramater Limig

15.247 (=) poawer speciral density & 8 dBrm /3 kHz

&5 LoRa FCCR M FE4R

WAL, FCCHF RMATEXFER, {ESemtech
PNEVEH T ARNBRNNAEETEZ, EERREEN
PRZEMI .
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LoRa Test Tool

6 LoRak Sl iE

HNEAFHNKER, FERELXRAINMESESHT
NEZZAMMXNENGE, WTE7HHRR, RBBNE
SHMNRME, AESENIEYRORERTE, AN
EMarkersifg, fAMarkerIhfg B & AI6dB/H 5 G 1T TI6E O]
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SNFCCHRSF RN, HESESOMUERFENER
GITTIRE, ZMEE B W BN RS H RN INRETRDH

i, ERERENMEENRHGR, HAWATEMERE
ERMAB LG FE T UERBIHESES AN
EREEERXI.

B8 # MR H=12% K
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LoRa
DUT

Vector Signal Generator R&S SMBV100A

——

LoRa Test Toal

E9 LoRafz Al R EE NI &

1 TLoRaiZE M RYUERT, Semtech A B ESHEER/A I M
REESRIEMT —RIEBEMLORAEI X, XK X
HEETEMARNESTRMY MARL, MK BT
HEGESHFARBRNETEEESKERG, il ZZER.
B AW RESER SR, FHLoRali TR KN
PR EE, S$NARMAT MALR, ERYVINERREET
Bl k% 4-137 dBmZE-117 dBm,

YBEMEESWAKXES

MTENORFR, RURENXFRIRAR R EE SR LR
R H B, R XN RS E 55

Frequen oy PEP Level
915,000 000 000 -] -120.0 #m [ -120.0[n -]

i

Set To Default

__Losd Wanlon.._ |
T

Clock Fraquency | 2.000 000 000 [MHz »]

Trgger/Marker Auto

Clock
Create Multi Segment
Create Multi Camer
Create Test Signal |>me

Arbitrary
Waveform
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10 REEFSHFRESRE

BB A BN — TR RIS E2AENL . 2T TR
FREREBNARKEETIESHBERTAME. 2500
AFTEFAGSHNEN, ERBEEN—BETHEEEFS. T
B RRUESIRSCST00ARZETILES, MKREBRESE™
ENERESEBRERARRNAAD, X ENHEER
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INGS
PESHEEXRAIRELLBENATNENEETLE. 4
LoRaZt 4 i@ 15 # TUMIR 1R 4 7 W A B 1L A9 T2 ZOM X R 77
R, SINEFNN TR, NERE, #AESETTEEER
GG IR SCIUNE . STXHEURAL R 8 N Az kA
FENR, FAXEESENENTHRETENERELEIR
B FARHNEFRES, PESHBELERERETEFESHKE
AN, BREEFHAEREA, BRI ELNET.

EinXEESHESMW200A

FESHLXATERIESH/N\+TZEE, —EBNTA
TLBEBRERHSUENNKSNEMNSE. FHHETESE
RRAS XMy, www.rohde-schwarz.com.cns #tif B
ATRERERAEEHMHRRL, RMNBEHERETEE
BEAMILTT ZMNUER.

R

Baseband Generator with ARB (64 Msample) and Digital
Modulation (realtime), 120 MHz RF bandwidth

Signal Routing and Baseband Main Module, two 1/Q paths to RF
100 kHz to 6 GHz

Bit Error Rate Tester

b i &S

SMW-B10 1 1413.1200.02
SMW-B13T 1 1413.3003.02
SMW-B106 1 1413.0104.02
SMW-K80 L 1414.6187.02

BRAXE{ESRESMBV100A
Haik

Baseband Generator with Digital Modulation (realtime) and
ARB (32 Msample), 120 MHz RF bandwidth

Hard Disk (removable)
9 kHz to 6 GHz

Bit Error Rate Tester

EinsAit{FSW 8G / 13.6G / 26.5G / ---
R

OCXO Precision Frequency Reference

RF Preamplifier

Transient Measurement Application

Transient Chirp Measurement

b HE s
SMBV-B10 1 1407.8607.04
SMBV-B92 1 1407.9403.02
SMBV-B106 1 1407.9703.02
SMW-K80 1 1415.8890.02
i )

FSW-B4 1313.0703.02

FSW-B24

FSW-K60 1313.7495.02

FSW-K60C 1322.9745.02

& g FSVY 4G/ 7G/ 13.6G / ---
R

RF Preamplifier

OCXO Reference Frequency

Analog Modulation Analysis for AM, FM,eM

iEfE Bs
FSV-B22 / FSV-B24
FSV-B4 1310.9522.02

FSV-K7 1310.8103.02



F 802.15.4 (& Zigbee) MK F &

IEEE_802.15. 440 EEX T BRINTMEER. EHAMBHR
BEVERPHYMEERBZEANEMACHSE, ERLHF{H,
XMEAERMNFE. KRR, BELANER, EERT
I, Efr. #REFEHLEANNA, BFEZMBEHIL
WEFIFRAESII, nZigBee™  RFACE. 6LoWPAN,
Wireless HART . SmartLink, THREADZ%:,

EENAERTESHELR (R&S) AT XREBESR&~ER
FERYIEEE_802.16.47Uik 155, BIEIEEE_802.15.489PHYH
MACEZE# ) % % FIR&S IEEE_802.15.4 Frame Builderfiff
FEESHITE. RRHETEXCELERMEII, RBERAK
G, INFAERSHETHITRGRE, FILEMRRISKE
SR IR B BRI HI S M

IEEE_802.15.4fil 1tk
|EEE_802.15. 44 T EE X TPHYFIMAC, 3F LEHM
KENNAES. HERRAEX.

IEEE_802.15.4 PHY

PHYEUIRER S E X T HE L LA51E £ R & M EREIE B a1
RNAKE, ZEIEEREDIERDINHIERTPPDUS, [
MEXT ZMARNTEREER, AR IERKEE
T, HEXT ZTIFHKBMEIEER, wET,

TiaS# HiES#

PHY | $f% | iy g | HSEE
(MHz) | (MHz) | (KChips | iB#IBZ | o (KSyms | #=

(Kbits/s)

/s) Is)
780 | 779-787 | 1000 | 0-QPSK | 250 625 | T
HIIE3L
780 | 779787 | 1000 | MPsk | 250 | e25 | 7
HIIEZR
868- .
%?i/ 8686 300 BPSK 20 20 — s
902-928 | 600 BPSK 40 40 ]
950 | 950-956 GFSK 100 100 3
950 | 950-956 | 300 BPSK 20 20 —s
2400- “+xi
2450 | o0 | 2000 | O-QPSK | 250 625 | o0

BT PHY TSR ISR 4

YBEMEESWAKXES

868 MHzfEx T B W A FROMEAEEEREANNS A, 780
MHz§E Z AT E, 950 MHzZUIEEF AT HZA, 2450
MHzRF et R ZERANHENE, AARSNERERE
MK 168 T4 AFE.

PHYZE R EEBETIEPEENTNTES:
| BUEMBUE T L MR R &

| HEIFEMEERN IR R IXHERREIRF
| EERREFMBIERE

| HR LT = REEFUCSMA/CA

PHY#r/& & RS X PPDUR B £ LSHR . #1385 SLPHRAN
PRHY#EMM, FHKEENDNLPEEX, WE2MHR.

4 Bytes 1 Byte 1 Byte 5---127 Bytes
EISRE] MiAS 3R 43 PR FF bR PHYBRSG 2R 2 T
Preamble SFD A= PSDU
EEZS MRk .
SHR PHR PHY##
PPDU

&2 PHY-PPDUM#& I

SHREART SR R H/FHINUER 2 FRFFSFDM AR, 51545
75494 Bytes#{#E0x00, A SFDEZERE HOXA7, PHY
ER&SEHIEETPSDURAMACIZRTIR, fEAPHY RIS
1., PHREXTPSDUBTHMEREKE. &ReKREN
0, HR/NFHIURMHNEERERABEAN1274, &
KRWE RN ZHFIPPDUSIE S BEFF SR FEEY M
AR T, 2 FEIF0-QPSKmks, HAKKREMAES.

200 kEl's 625 kSymis I Wihipars I WEym's
Biise Symbal 1o P
e Symbel Chig L T e
Mapping Wapping
& Bty = 1 Sy 15w, — 32 Chigs 2 Chps = 1 D-0FSK Gonst

B3 O-QPSK PHYH 4§70/ 1 Bk 5

PHY##EA9O-QPSKIAHI RIS 52, BB HIBER T —#
FIEEPENAEIE D —NTS REBEESNFSY kSR
HKE A2 A FF, BFSERIT N 16MEINER A
REALBR ST R BRES SR Z/EAORD A BIE . R EM S 410
#BIER . Bidhalf-sinelEigk st M E R IBFFS.
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YEMSEWAXES

IEEE_802.15.4 MAC

MACE A T APHYMES N AEZEHE D, nZigBeefl
MR, ZEAOMACEIERS T MNBEMAERERTEL
®, B RIRAMACHILEIERTMPDUS | thik @ X K
& ZPHY M5 ayPSDU,

MACHZMHRITEMARREAEINELZRELLE
EXRETHTRERESCHNEFN. 8MMACKHEE S
miskMHR, MAC# &= MAC Payloadfimi EMFR=%F4>,
MHRE 4> iz %15 & FCF. M5 SSNHh it 5 8 4
B, MACRIFRIEBAKE T E, R RERNBTHMERR
TEo MBS = mi kA AR R R 16 CRCR I I FCS,
IEEE_802.15. Ml HEX T MBI AT, Shrdi. £iE
b, FIAMAMACH S, XEMEXNSTHXH, BH
MACHI 251 g B4R 7= .

B b7 oos 87 s
Gmit | Daw | Sawcs | Sawrce
FAME | dde | Pane | s
B 2 . Fr a3 . 2
Frams Conerel | Gagaacs Fravs Fras Caech
Tt Far) | Rawer B Apmu Bt e . Heager Fepiond i
MBS Haadir MEE kel | MRS P
[MHE L]

E4 MAC MPDUj 4544

FCFREHERTMER . HIEFER. UREMIZERIRR,
ZEP D KE A2 Bytes,

REBEVNBEMES T SEEFRSSHELE, A
IAMAC s < il AT i% & BIMACT R TIRE LA (8] 12 {5
BHWE ., I EMAFIANCA TS ZEB TN, B A
MACHs < irIMKFCRE R IR BRI ME B FEFIN, NIRRT
BHIN, HFEELEE TCRCHEHT, BUTTHE RN ZEFIA
b, BEREREFE-ENBABRAEFIAN, FEHTE
%,

R&S$t3FIEEE_802.15.4Mi R A5 S KM F=E I &
R&SHR M 7 IEEE_802.15. 48R M= A Bt ZIRMAHET
EXCELZk#%, &85 M.

A EMPHYFAIMACSH#TRE, BN, ZMEHET
O-QPSKiA#I 71, TN TSH#HITRE

I MACH ki B R % far 504

I DRI RD BT EME L E X

| FSEBARFEBIEEN S

| £RRESKEFES IR FFHBIRMI=HI X+

| BRAE TGRS
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IEEE_802.15.4 Frame Builderik {44 i EHr 2518
REETVBARE, BEAEXCELHEREIZINGE.

Bewc i [ 610 A 5 1
m.ml [— I - | . | Thata |i....e|_..
Fiskd FEF) | Maaba (8] Fiain il Fapmad ey I E
[RE— JE Ty e —

(L] (MFR)

ps o
Py e Bl Wl |
i |

Byt ' [
Praavile | SanalFr. | Fravs
Segearcs | Dol (WD) | Leagin
ByTa A Hadi i T Hoa

R PR

&5 R&S IEEE_802.15.4 Frame Builder&x {452 &

EHT Paghsa

RUEFRETETRTIEEE_ 8021548 A5t 4551EME
TREMIREREEAREN, BMMERHENIBIOR
FRBEIE , o5 BRI KA BLAEB A MUE X,

| FCFREZFIE S RMERIRE.

I MACHL R HAMEIEAORE, BHEMFSS, HitES

=
=T

| SABIREE TBREFHEASASCII+ KX XA
SN, BRI A168F, SATHE. RE=B3T
BRBMIFITE B HKREFEHIMPDUM R

| MACEEUEA MR, RBMITEMKE, 51 SMSFDR
DRFCABREE, ERKLNPHYEMEIE.

| BASEBERNEET MEDRHIE, TREMNSH
BHREFS.

IEEE_802.15.4;is ;B s =4
EEAINETRERNREISKERESIREPE BN =418
HEFES BANHT~EBARE (LTE) NEFEG
5. EAXHNBEXEFEHFENREEAREERR
THS,

Cusiom Dighal Modulation

E6 BEXHFEFIRET &

| B AR DatalistX fF SN EFE SR ERMEHT R
Hard. 80215 MPUARMEEMMNBA R, ANLH
EXERERANRLITR.

1 802.15. 44 IXO-QPSKiIFHIB S T X R E R EBE SR
HITEX, TRASANAECOFFIBRS XTI #TR
B, KRB XA "15.4-0QPSKvam” T E#EEA .



YBEMEEWAXES

MBEEN AP, TEARASATN  FEERHTTE, MAERNESSBEHERD. ARBHE
MATLABR; F§ T & MapWiz, ;A RAE R T B AR R E 7T

| BEF A half-sinefloh ik B E LA BESRESRS,
Frame Builder#x {4 B89 E 38 X4 “15.4-halfsine.
vaf” W EEHER, NBEEXFESHREREEY | | ™

o ARE ARE Up- o Srzcthing
& o{FEHRISASIAMATLABN B T EFizWiz, Hemery _ Generatar sampling %E
Hyw e A

IREE T EN ARG~ ENHEE, XBAEESRERN
BMARBR A== T10E, RASATRETREMNGESERM 57 arseappsat

AIBEAAWINIQSIM2R(ERRT R BN, EARBRR T, AR

FATEMLBEIETTENMNTESR, XEFSKERRETE 1| BREFERNEEXHSAXEESENARBRE,
WREEER., EESERNERTEENEEHERISK 1| BITARBR A S EBUEE X 4P HIQEEFXER, BHE
BESE, EWINIQSIm23 4 fth 5] ST & B 5 S H B 5 F0 HBEAETES, FREXEN L TMBTIELL.

EMlER

BinXE{EFSIHESMW200A

ik iAo HE &S
Baseband Generator with ARB (64 Msample) and Digital SMW-B10 1 1413.1200.02
Modulation (realtime), 120 MHz RF bandwidth

Signal Routing and Baseband Main Module, two 1/Q paths to RF SMW-B13T 1 1413.3008.02
100 kHz to 6 GHz SMW-B106 1 1413.0104.02

BERAXE{ESIESMBV100A

iR EHFE BE %5
Baseband Generator with Digital Modulation (realtime) and SMBV-B10 1 1407.8607.04
ARB (32 Msample), 120 MHz RF bandwidth

Hard Disk (removable) SMBV-B92 1 1407.9403.02
9 kHz to 6 GHz SMBV-B106 1 1407.9703.02

S iRsniL{FSW 8G / 13.6G / 26.5G / ---

ik briA s

OCXO Precision Frequency Reference FSW-B4 1313.0703.02
RF Preamplifier FSW-B24

Vector Signal Analysis FSW-K70 1313.1416.02

&R FSV 4G/ 7G / 13.6G / ---

i3 iAo %S

RF Preamplifier FSV-B22 / FSV-B24

OCXO Reference Frequency FSV-B4 1310.9522.02
Vector Signal Analysis FSV-K70 1310.8455.02
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BEZFNARMTHHTR, ARRTE. PENHEE
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Xb. #EL. FRL KIFE. MEERRR. SHHFHER.
SEE. SR, ZIMk. A, B4k, ERAETEEE
HENRRES,

TSR TR A SHRNTLR, HEREBLTE
FUASRIHE RS TE M ST, HIMARSRERITE
FREVEREE K, BENH — A RIERITIERE, 5—77
Tt 5 A PO IR A9 1 B8 S50 IUXE iR T Y B B AT IE RN L
L. BURSMBERARNMRIETRES LR RERTNS
#, ELMiEls, BEME DRFTE. BAGERER
SHNHEEMTENIKE S, BT RERER KRR,
MR A=, B, MXRGER, BRSFRESFIRBOL
TR NS B TII DA

SRR TR RN IERE S TERKREREZMNSZ
T E TR KB AR N IR SR
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[ EWEH e RUE  ERE
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WEE i

Wi st

i EHENIk
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S 518 S

A

PR HDENE ST
A IR
R BT
FAIREI(E] SRigE B

& SRR

MEHEEERE

PR S e
i £ TS

i

ThEEat FmEE RN E

“ORER THE: IMMhE NGRS
T

E2. BAREMEMNEANEELNE5E

R&S R EgERMH LEPMAMNBANERE, XERERN
BEAE LEPAENIKE K, B RHE— LRSI
g, THZRARREMEDHT IR,

REME ST — R&S°ZVA

R&SCZVARFN R EMEZE N HNURERS HHE .
BR. TRSEGMRENENEEERE 25U KTES
10 MHz-67 GHZEIE 5 E . tha]5858 5R&SZVA-Zxx & 5|y

%M%Y

SRR R X &

ZKBIRY RAES NSRS REI500 GHz, BbshscHs
SR . FFRMFMTMAE (LMMIELN) WiRE
MRENE. BMARRENE, BOASSENE,

ZVAGTRERMBE DN ETESH

B S8 gk
ZVAB7 $RIEE . 10 MHz-67 GHz
(REMZETRETO GHz)
WwAHE. 2/45%0

WERSRHE. VA4 GORIE, T 4R
2HOMRA 2 MRS 1SS
LEDIRA AMETETE | NEEDRAR

| BB AR A
#7555, 110 dB,yp@67 GHz | (B34E)

103 dB,typ@70 GHz
. +6 dBm,typ@67 GHz

+2 dBm,typ@70 GHz
ME#zE. 30 MHz
HiaFEIE R . 3.5us/2.9
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18 % 5T A9 4R
FEMIFIERR (FADIER)

ST RNERF Ss#. 1dBESKES. B

. KETHEN
. NERIREOEERN
. HpESNE. =5
NEZSHNE

R3SCZVAE AR R EBEMNE DR T T MN#HTERENSS
HON, HRMETFENNRNEIGE.

FloRSS N & R&S ZVA-KTY
FASSHNEBEES M SRR AEELRAMERLT#
10, EXTHLEBERT, MTIDMABERERETLRS
F. BMESEARKRES, TSt XAMMILFER, RS
HHNE N FHZVA-KT BT RO ER THSSENE, Kol
XRHMNERKE .

A) BxAFI1ER T SRS SENE

B) BXAERBERTHHEHSSENE

C) BlommtiE e 48N &
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SRR AR X &

R&SCZVA-K7 a4 RZVARI B 55230 MHz, AT R X
ERCRRNE, H&R/NMERKIEAH50 nS, fRomE B9 P
A12.5nS, TEAFEHEIO0 GHza9 ko TR 1 45

®

RELTHNERESZVA-KS

EXHREIR&SOZVA-KA BEHTRIRAENNE, BT HREN
BHERs, T -ENABET. MSEBELKINNE, b
BEHTRAMSRMOENBLHTNE, XA UEAR&S®
ZVA-KS# T, R& ZVA-KSRRAETR T T#HTR RS 5%
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TN ER&SZVA-K4

SHHMNET, MMM ABEHE—8, Y TREH
BRI ETFERMARSHHARF -5, 1EM
MENE. WENE. TANE XHFTEXENKZDH
(BT USRS YR BRI SR SRR . R&ASZVA -
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2 M EE TR ABNENIHNER. BEBITRAS®
ZVA-KENEEETTH, WEERATHIIRISTMBFHARIK
EUEANN, FTFATEANRRNETME, T AKZIVA-KD
HATME SXX SR R&SHE H #H & F AR HR&S®
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ENE, NEXMESANETES, BEILBENEFZEEE
ST R AR AR BT E R BEN B, ZAFEX
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ZRTMBEFERIZTE, MAREREZN TFEZRTMET
FhE R 1. R&S®ZVA-KORMRER LI T -
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SRR R X &

BN ER&S ZVAB-K2
FHENASSEHRARREREAAELSNERE L RS
FmEzEEREEE. MRAELFELZRRSSHE
BFELZ R EamERE XRAERIAMITENTUSH., ®
ZVAB-K2 R 500 83 tHB T B3I £ A R & 5 B a9 R[]
Z, UMENBEES LGS RRFESEHEBEM PR, T
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RESZVAXR IR FE R MM EX HTRERBWNE, HiEl
MUFH AR F A 12088 o R 9 E S HIRER KT
MR, 2HBEESHESESMRENIRE. REE
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DR AR L HE 5
HTHERRAFNRITEERTE, MBAESEEREE.
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GZERMAGHRAESNE. TERIVAS

FocuspS] M E E SR FER TR KRR NEESIN
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SHARAUR ICIRE & i
BEFSBRERANARSBFHERARANER, FMBULSE
HEBMIINTBEHERMFRSEERERLTRLE. A
TREFANGRENGE, ¥FSE FAEEHKE
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B, WHONRHIIR. ERERS, XAHTNE

| o 5REREGHTERY MR IERRRARE R B 518
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Bk ERIA 5 4T B9 T E T 52 Xt & S Rk 1 40 & 1 TR AT
Barker R Hth B I B IAE S KNI, LT REMHS
A LR INRK0G MR # TS24, 2
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R&S°FSWPHE AL 75 7 4T {X FVCOM IR A 45 & IRAK R 75 )
MEMBEAXEA, KUTHCEENENESREE. F
I, BMENESERENER (BINEFTENATHR BRE
LR, MORMESIE. MBS (BT frtiEd
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ROMEBXFESEROMNXRBE. HNERBRESE LK
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REMRXNEEXEMREE (RSEM25 dB, BURTEMX
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AEPBMESE, BoMESHALEENR —EMRESBR—
DB . FERMNIKTTE, WP HEMER 4L,
BoREY, EHURESRS, BEREFEABHMLHOPRR, &
REWEBINEMESERRE, MRESFSWPIRREEHNE
HFUMEN, THEFRSNER A, £RESBENIXHER
EURE SR T TR E SRR ENE. NWXAHH

B, EHURIRS ORI (8 & AR FH R ARSI,

BopfE SBFANIRA

BMERGHESRANRESE5FE, RENBEHENERD
HEHES, FREXLE, REUBEARENNXERTES
WEEMER, BEREREERAZRNRES, IFTRHmOH
AR 28 25 RO AN AL S AN T sk th B i &5
A0 R T A SE BR B9 B ANAR AL AR SN . S XS BT AR AL IR A
i, ERENRMUERBERSIINENRER. Ty 55HE%
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HNEARTHEGRAERRENE . REEFNXTR,

R&S®FSWPT] U SLELX$256 MHz — 8 GHz (7.74 GHz #iik
BE) MESEEATRBRES O B AR, Bk
B, FEEFHTERNE.

HF A R G REFRENRE R Z]

HTREEMNSSORIE, NENTRERLBREE, &
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AR R TR AT A RO,
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S jdooooo
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RTIORERRAAMENEFSHREE. RSHNXHXNERE
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FPRESNRP-ZOAR MR — IR AN Uar, THEEE
WHUSBH#RE. KB E £ RS NRP-ZATIRUSBI&E AL =% i
TEE. TRAMES NWEFNSBTHELE BEIRERE
EH BIELERFHRERKA.

R&S®NRP —ZZ& 5 s A9 T R IR KR&SONRP — Z85 & T & # 9
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RYFFEREZE, SHMRESNRP —ZR 5| h T REF LR K
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PERFTNHTSBEENNENE, REHMENEN,
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BHUEEFANRZE TN SN ERH P REP M
fESZz—. RISNRP2IRITRMR. &£/~ KERRAE
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(BlEnWCDMA F1 WIMAXTM S5 T2 i) A9AMIE S ESLK
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HE(ESiE - R&S°*SMF100A

R&S®SMF100ABIKE S 15
ABURAE
BEMA. £, RE. EPMEERERENNA.

j’ii—t%%TE /JILEIJ Hi?ﬁ:fi
SKES, Eﬁaﬂ?ﬁ/&fgﬂaﬂiiﬁﬁ’\]%ﬁfmﬁo

SMFT00AMSREREERE A, B ERETILE 100
kHz £43.5 GHz, BRT7T ELZKESH,. RTERME S
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R&S®SMF100A 5544 BTFREUNRBRELAARE. MU
HWHRE, EMNTMIRE. EHEESEERTE KT
B A EEREFNEEMNRESRET—B 7 AthitirE
.

| BASERSEE 100 kHz £22/43.5 GHz

| HEMRDHHEAEE, B8EME 120 dBc (10 GHzR 3K
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TSR EENFCORIEHES. > 80 dBFF X,
EF/ITRERE, < 20 nsBlomEE
TR RO & A 2
HREBEREERMNITEBHNENE

FEH TR N E AT RASONRP-ZXX N R IR L9 2 88
RS NRP-ZXxX I KR KRS, o] B FAREME DT
®BIIGPIB, PIAMFUSBH#fTiZmfE =]

<10 ns

SRR R X &

LCR¥*% —R&S°HM8118

e ey -——--——o

18902 4F
E,%n @113

Wy gl

NEBEERETERNERS N, TREREHEELRE
SEFUERE, R&S°HMB118Is R IR RN EFREFHE
R EMERE . EITHMM R E M AN & BiE i 72 i
AT R, RESTHMBNBHEMMIKINF, ERTZH
MH, XERATETANERSEHEMTE.

BEAAEHE. 0.05%

WEWEE. L CR |Z.X][Y,GBDQ @ A,MN
MESAE, 20 Hz~200 kHz

MERE. &eL12K/F
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EREER

RES
ZVA

RBRASHL
A

B16 + B21 + B32 + K4+Kb+K7+K9+K30+4* ZV-

795 + ZV-7229

FSW
S SHED T
pri o

B4+B24+B1200+B17+K6+K60
+K7+K70+K40

FSWP
AERLIE = 2 AT FIVCOMIR A
Yefh. B1+ B4+ B24 +

B60 + B61+ B64 + K4

RTO2064
ikl

-

B104 + 2* RT-ZS60

SMF100A

HBOREINMES IR

brioyL o

B144, B1+B2+B20+B22+B27+
B34+K3+K23+K27

NPR-Z85
B E TR K
A

NRP-ZKU

NRP2

R&S HM8118
LCRz
HO880 + HZ181
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TERES MERE

1 s O ah7SSEE>135 dB, A EREEAFSEE>145 dB

| XA RS NIRRT . E4 . EiffHot S22 &
| THRERA T N ARRRE REut TN E

| TR E S E AN E

W B AR S R R I &

nS
BRB S SO E, &/\Kk3E450 ns

MR FE{LZE-137 dBc /Hz (10khz offset f = 1 GHz)
RIEENEAHEENF 0.4dB

BA1.2GHZfRIAW R, MRS Roh 5B RE ST B0
Bom O ThaE R 4EKE, Beit4 i flkom 551 S TS 4R
BAESHIIEKE0, Basia ks & HiAMES
I/QFIEICFE . 1/IQRT#ET3£200 Msamples
RIENEMARFETE SO

R RRIR LT A B A IA I A

B RBEAAMIRE 5IERES TN E
VCOREEH £ mNE

MEDCIE, 7{EVCORERM, &RARR2000 mA
XHRESNE, NEMRRESHREME, RAME7.74 GHz
SFFRORE S48 AL A

WEMEHH E18 CHASSIR, FFMIINAA GBI
SHRYEMIENEE. TESEHEEFNG

B RERITING GHZA T Hi 58

BE R HEER. 10054 &K #
F6&RE. 400 M samples /CH

BERBE. KF60dB
EHSSHFFTAMIhEE, o SCRAEASIR i %

= Hi 4R #E43.5 GHz
AW THR23 dBm (f = 10 GHz)
AR/ NTF -115 dBc/Hz (f =10 GHz)

TE SRk PRt RE D
TREMBEESREEHNIES

80 MHzEYRAESIR , SLI12.5 nSHRT A1 R
RFFEERAENIL100 pSHy B HARK o E TR

-60 dBm %20 dBmll &7 &t E
iBITUSBE BN RASU R AR, EEERINKE
T BB HFNRP-Power viewers] SLHL A OF S 8 B2

MRS SEE . 20Hz~200kHz
MikzheE. L C R, |Z, X |Y.G, B, D, Q ©, A, M,N
MWiREE. &5 A 128/F

PR BN EHHF12.5 ns HFFEMEZIL30 MHz MNEHRE, &/IEKEES0

] SEPLARE Bl i, ko B850 nSEORSKMTEE R T80 dBESfA, XUAKOH



SRR XS

— =l 2 S| 3=k TS RFHER B2 9 5 B th 42 Y — B B
=K :)fii(ﬁfvﬁﬁ:ﬁl‘]ﬁ\:‘ 7 AI:A ;*E’a'ﬁkﬁﬁ%ﬁﬂ%? ARSI EBRE —FRIINE
- . E5FE. RA—EWXBTNESE. R ES. &
i

HIRHIES:

2. FS0H: SUENE. BIBFHEE,

3. TN SHHMWE. RENWK. BHEHFUEIT. K
K. ETEIREEDHT

4. BRENBE. AANE. ZENESHERN.

ZXK (millimeter wave). JEK A1~ 102 KMEBRIERE
K, ENTHRESZANEEIEBNEKTERE, BikE
WAL S, EXENERTIEARS BIE2R0KE S5
FEARFISER MK R .

ZEXRERIMIRMOBOLAELL, BUTHER.

() THBGMEEER, SRR il

P
) BRMERENSER KL HHARES, AFH oo o L . R
"i;*eﬁ%ﬂ” BORE AMARES. AT oy rpomrn s e emy R Emme, RASHES

IRSMF100AR S A RN RRARMRF R, 885443 GHz
UTHERENES, BNFHEM. R, BkRETER
FiEF TR, BEEMBFSMIRS EHR (BR) TURES
i£170 GHz(ES. BTREMAIIELN . BHRNZEXERE
SHUERIMFMFOM, IXRBCoRIES], =6 688 LI Bk %
MIRES. FEESHEFIAR|+3 dBm (170 GHz), F&]
MUFI BEF=AENE T HNMRRER, 2AXAESHEF
BZRAT . PIMREIEILEI25 dB, ME FRENFETIA
F)15 dB,

() FEFBTHHENE,
(4) ZEEMBZR, NEREES.

5K, ENMMAR[ERN (EXESTERKAEKRS
RGBT, B TRED TIERRKPT SR R LR AR/ ME
HUSR) ERERRIRAV)N, 2 BRETMBESFIRZ /),

EXREHEBRE. BE. #F EBREAR. FERXFMKIE
FHAHFFERNEN., ABRIE AN KEME LI
ABRENIEEBESEPRBRE. FAZXRERE
EBERMESHEE TR RN ABRREFTLMNRESE
B, ARESHIAMAKERRNSEN, FXAEIRTZFE
FETHRNZEXRLABENHS. SOPRNEKKES
HERATRESERMNER. AZXREMTZXKEHSERX
BRI FRN F = B AR STR G T DUE BT E BRI B AR

m

Kb 2% K 28R 0.1 THz10 THXEE M B DK, HK
AH#EFEO.038I3 mmSEE . NTFRUKSLAShZiE. MMEE
B AETLBENKE, EKEMAIE ), MNEELE, &
BTz, EEEME L, KiFZRRMMAYLISNI
WERAELFEEAR ERABEZRAERLER—D
zA, HERRAERHRE, BATEEEBAFEREKL
B, b AEe@aRRMNERKAR, KFZNRESTES
BE (RHREE). Bii BT, B#ESE. RXF. E
FRE (TFRCHEERRK & MRKENRE). THREN.
ZERE (EUYRE) FREHRTRZNEW., ATK
HEBERRS, FUE=ESBHEORS: XHTEMNK
HRAE (RPER) FTUEBERSHNNEDPE, KRR
FARFIARM 2B BB AR B T Kif 2 N AR WA EE K
BEAN. BN, HTAHZEER), FEY 7~ EBIR
ER. SXSEMILEABMSE.
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& Bns iR WiHThE EOXRR
s R&S°SMZ75 50 GHzZ 75 GHz +5 dBm (typ.) WR15
R&S®SMZ-B75M & B R 3R +4 dBm (typ.)
R&S®SMZ-B75E IEBC R F AR +1dBm (typ.)
fEAmaS R&S®SMZ90 60 GHzZE90 GHz +5 dBm (typ.) WR12
R&S®SMZ-B90OM JEBCAAR TR AR +4 dBm (typ.)
R&S°SMZ-BOE TR F RS +1dBm (typ.)
fE4maS R&S®SMZ110 75 GHzZ 110 GHz +5 dBm (typ.) WR10
R&S°SMZ-B110M ECH TR =R +4.dBm (typ.)
R&S®SMZ-B110E EECE F R +1dBm (typ.)
{4758 R&S°SMZ170 110 GHzZE 170 GHz +8 dBm (typ.) WR6.5
&S ki BS kS BO%E

SEMTRE ST (ES9HN) AEM, BEEKN  =kxgEg  RSFS-260 40 GHzZ60 GHz WR19
MBS EESS B2REGES TEMIMMERHTT I%ﬁ%ﬁ
4. RE&SIES 447 R 5L EFSV30/40  FSVA30/40, :%;Egg;& R&S°FS-Z75 50 GHzZE 75 GHz WR15
FSVR30/40,FSW26/43//50/67/85% i3 SMEM BRI . mwpmsy  RESFSZ00  75GHE110GH:  WRI2
o i FTEIA000 GHZIE S, HA. FSOURME  TERES
HHRABNARES, SUTMENES (P Egg  TOUEL RSTSTI0 - oonEla0cn - WRIO
N 3230
BESHOTNUOEZRFMELGE. MARESHOINIES sypmy  RPGFSZ140 90 GHzE140 GHz —
BT IR, T
ZRoEEE  RPGFS-Z170 | 110GHzE170GHz | WR06
TR
BRKEE  RPGFS-Z220 170 GHzE220 GHz  WRO5
TS
EHoEE  RPGFS-Z325 | 220 GHzE325GHz | WRO3
TR
BHRKEE  RPGFS-Z500 325 GHzEB00 GHz  WR02
T AR

AR TIRIRFE A 20-40 dB, ARIBEBAE AR AL BRI AR
RS, HRABTSERARERB, EESHFNP. &
BT BEIESHERME, 2PHR TERRAHROERES
A
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SRR R X &

REME ST
ZKIEREMEHHEFRIASZVA24/40/50/67, ZVT20%

M D AT TIHERY R

TEFAER T RORENIIER. MiKAZVATRE
ANIRIR, ZVA-Z110:275-110 GHZIRY R, WL a3
75 GHz575 GHz-110 GHzfES#TEC. im QMR AR
55. RETZVARRERAZVA-K8ZH K 8 M/ 4L Y57
RNREREMMAENERLE.

ol
(10MHz 1067 GH)

el
(10 MHz 1067 GHz)

RF, When fuest pory > 67 GHz RF, When fes pery > 67 GHz

Power splitter (typically connected directly at the port 4)

212500 GHzMY Z KK H R L Hss

SHESRIENY RESMERRES. WERRHRE. &
RESERENNEDRERMMSERI. NEXEK, &T
R&SEEM L&D Hr{LZVA24/40/50/67, wJH EZEDH00 GHzHy
THRERIN T PR

#itHzh = (dBm) EE (dB)
R&S®ZVA-Z75 50 GHz~75 GHz >0, typ.4 >90, typ.110 WR15
R&S®ZVA-790 60 GHz~90 GHz >6. typ.10 >100, typ.115 WR12
R&SeZVA-Z110 75 GHz~110 GHz >7. typ.10 5100, typ.110 WR10
R&SZVA-Z140 90 GHz~140 GHz >1. typ.3 ~85. typ.105 WR08
R&S®ZC170 110 GHz~170 GHz >+5, typ.+9 >90, typ.105 WRO06
R&S®ZC220 140 GHz~220 GHz >-2, typ.+2 >100, typ.115 WRO05
R&S®ZVA-7220 140 GHz~220 GHz >-14, typ.-10 >85, typ.105 WRO05
R&S®ZC325 220 GHz~325 GHz >-11, typ.-8 >100, typ.115 WRO03
R&S°ZVA-Z325 220 GHz~325 GHz 522 typ.-20 >80, typ.100 WR03
R&S®ZC500 325 GHz~500 GHz 517 typ-13 85 typ.100 WR02
R&SSZVA-Z500 325 GHz~500 GHz 525 typ.-22 70, typ.90 WRO02
REF #
S —
Conmal POINRE —
us
T T )
v o35 B -

MEAS ¥
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SRR AR X &

£ FR&S & B M4 4 1L R&S°ZVA24/40/50/67 , T {E4iER
1L 2|500 GHz Y R A RECEERN T,

EESMBRAY R’

*#% VDI Virginia Diodes Inc (http://vadiodes.com/) k&M
KA B, RIS ZVASVDIBY &, o 5akl THzY
FHRENZSHT, TERERTEFZIVALOFVDIT &, =
1.5 THzEY R &M BT AR h SR Bk .

Horn-to-horn
coupling (nolens)

14315
THz
receiver

transmitter
4 x doubler
1 x pler

EZuwmANYT R

RASKEMEZ N HXZVT20, RFEAMNKwA, B&124
BWALRB/NMRSE, M AERL, TSI ZAKEED MK
m Ay R, MRXAESIRERAS SMF100A/SMB100A K,

Mo, FELZREY ROMBEAKRES, LU 6mO=EX
BHY R, T RURESIL500 GHzY6u% A =3+ £ SSEUN

BHER.
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55 ROFY R

RASDSMF100A.

SIOSSHER
ERROBHEREBRBTED. RESHBRRRBRLHT

(@), S(zEE%), Offset Short (REHEE, ENXwA SR
Bz NSz —RKESR), M (LR, BEHBFHR
).

5T -1
“ ‘ 7 ':’
) e
; E - -

ERNE

FACascadeRte . TULUBREMNBHEALNE.
Cascade Wincal#if X 5Kk EME D ITHIRAE. RAEMNRE
B. RENRERFEERTSXE. HTRESZV-IxxM¥ RH#EX
BAERBEHRIT, TESBRPEREMRS. H3E5HH
BRERNE




SHRRUE WA X EE

BEEES

& SETEE
EEMESHINERET

REMENTL, 430, 40 GHz, 2.4 mm R&S°ZVA40 10 MHzZ40 GHz
REMNENL, 430, 40 GHz, 2.92 mm R&S°ZVA40 10 MHzZ40 GHz
REBMENL, 40, 50 GHz, 2.4 mm R&S®ZVAB0 10 MHzZ50 GHz
KBRS, 40, 67 GHz, 1.85 mm R&S®ZVAB7 10 MHzZ67 GHz
REMEFTIGEN

HERERBFERIFRED, 450, 40 GHz R&S®ZVA40-B16 10 MHzZE40 GHz
HEXRESZERMBRED, 40, 50 GHz R&S®ZVA50-B16 10 MHzZ50 GHz
HERERBFERYIAEER, 450, 67 GHz R&S®ZVAG7-B16 10 MHzZ67 GHz
Ff4Ek (TDR) R&S®ZVAB-K2

SRR R R&S®ZVAB-K8

SNERZE R AR AR R&S®ZVAB-B8

EXRRNET REAT

WRI1bZ K MEY RET R&S°ZVA-Z75 50 GHzZE75 GHz
WRI12ZKEMEY RET R&S®ZVA-Z90 60 GHzE90 GHz
WRI10Z KK SMEY RET R&S®ZVA-Z110 75 GHzZE 110 GHz
STV AR R TT

SRE MY, 30/40 GHz R&S°FSV30/FSV40 10HzZ30/40 GHz
SRS, 30/40 GHz R&S®FSVA30/FSVA40 10 HzZ30/40 GHz
BN, 30/40 GHz R&S®FSVR30/FSVA40 10 HzZ30/40 GHz
SRE ST, 26.5/43/50/67/85 GHz R&SCFSW26/43/50/67/85 2 Hz%26.5/43/50/67/85 GHz
{EE2EMFL, 26.5/50 GHz R&S®FSWP26/50 10 mHzZ26.5/50 GHz
EXRIBIRET REAT

EF S0 AN R&S®FS-Z60 40 GHzZE60 GHz
EF ST R&S°FS-Z75 50 GHzZ75 GHz
Ef SR N R&S® FS-790 75 GHzZ 110 GHz
ERRIER T LR R&S® FS-110 90 GHzZE 140 GHz
=k S T RPG FS-Z140 90 GHzZE 140 GHz
ZRIBIER T RAMa% RPG FS-Z170 110 GHzZ 170 GHz
2RI R T E N8R RPG FS-7220 170 GHzZ220 GHz
EF S PN RPG FS-Z325 220 GHzZ325 GHz
P AL A RPG FS-Z500 325 GHzZ500 GHz
ESREXET

BORE S8, 22/31.8/43.5 GHz R&S°SMF100A 100 kHzZ22/31.8/43.5 GHz
EXRRINET RAT

P Ay R&S®SMZ75 50 GHzZE75 GHz
EEA MR = R&S®SMZ-B75M 50 GHzZE75 GHz
HERE FRERER R&S°SMZ-B75E 50 GHzZE75 GHz
EF St R&S°SMZ90 60 GHzZ90 GHz

I ECALI R B RS R&S°SMZ-B9OM 60 GHzZE90 GHz
IEECE TR RS R&S®SMZ-BI0E 60 GHzZE90 GHz
EXRREIRR R&S®SMZ110 75 GHzZE 110 GHz
EEA IR R R&S®SMZ-B110M 75 GHzZE 110 GHz
HEFE F R R&S°SMZ-B110E 75 GHzZE 110 GHz
P DAyt R&S®SMZ170 110 GHzZ 170 GHz
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= SRR WL TA

==
[

ERSHMNEREFERARTERNER T (Wafer) HREHR
(Chip) WSS, HEETEANREG/HRENNE,
ERSHNEBRRTHERBELINANNTESE, TUE
AR RN A S, AR FTNE ZNAT
SR EE, SR RREFIE.

AXHENBERFHNETTR. K8 RHEMFURRATT
EE,

£ /S E

| ERSINERS

£ R SN & 2 G — AR ER SOSN8 =R AR B R M
A

B SRENE R SSENE RS

ERSHNERG T, KU SNRHATERNEROSS
MNENSRnD (RH#3UES) ZBNER. SHFNE NS
TRET RGN E.

| REERG.
KU BRGHING. R’ BEMKFAHEMN.

1 =&

REREARNNAR, ENETUSAFHVEME NN
B. FOVEHNMAERESTTFHER, EEXRER/N
#HENK, BaflaTEm#E KT (Wafer) X2
BEEfM. NE, EBAFRMENK.
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INE—REFEVREEET. KHFEE. BL/EHRHE
(Chuck) REES (AiE) F.
ERERETRRGATUEGFNER RHFIAMRT 5ER#Z
fit, IXRMABEBEEFEARIBEBLCCORLERE FaaY
=, BRETEX. Y, ZE—EEEABE, X, YHTIE
—RBEIVMTRNEE, ZHTETEINRI AT
%,

aFHas5aaE

b EHEFEEBIF

E2XHE

Rt FERTHRERE MR, ZFETECTEZHT B
.

Rt/ EE (Chuck) o UXE =TT R & T
SR, UEX Y, Z#TEgE, FukREk—ERE.
BREES—RASNEE, TERESHNIXAF M,
FPAFEVEE T RS REN KX RS,



SRR XS

I s | S5UIRE
WEMFITXAHBITEESHMEEENARE TR T A PR ATRABER:, KR WEE D% A RHIUK
L. TRERSEX. Y. ZHTEBE, NTLEKEKE/ St 0. BHAHMREFGSGE GSA!, GSSGHEE,
RIF BN, MEMRFEFEHNMARY RIZR—ES SRHNTESHA RS LIEHE. |RErELREE (Pitch)

. %

f . g
Feature Resolution| < 2um

E5 $RGSGIRE

MP25
XYZ | 10 mm

MPa0

XZ| 1mm
Featura Resalstion | < 4 um
™ Featuyre Reselution | < 3um

5

MPE0/MPEONR

MP50 XYZ | 13 mre

Wz |13 em Fealuie Nesalaton) < 2 ue

MPgO "
%z ] 23/23/25 mm | 1‘3&//& :

ymigrn i ey ERFINKNRAETERIESSHRAE, TUBEFER
BRAERTHRAE., —ROERREFE (Open). &
(Short), ILEL (Match), Ei& (Through) f1E % (Line) #x
A, TTEMTOSMBES TRLIR A

MFGO-MR
XYZ|13mm

Feature Resolution | < 2am

B3 B FhUE A%

i = = =
(T2 [ " e [ L 1 H
s ] L] ] man L 0 u =] =
o= s (= = o i s s = L
'] aar (e [ et £ s = s !
r g ™ ™ ] = ] o e ] ™ e

6 2 RGSCGRUfER

El4 & B TRY RAZERABUE fas
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—RERET DUB T T MR RCER T -

T T ]

|
[ —r
s -~
S LML P L = ~§-3
i Mbanais Nem o o -

E7 BAERR

XTRIRARE, TUAAT RREEOITEHSE, EXE8
MR DT P RBRAEN, TERRA.
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BEEER

REMBFHTNERET

R&S®ZVA REMZ DTN
ReaENsg

MPIPFaiR¢t &

MPI° B Z#R$H &

Cascade®F# st &

Cascade®B#RE &

HELIEE

MPI*HE =g

Cascade®f§ & I 25

SR ST

MPI®Titan & % DC-110 GHz
Cascade®ACPZ 7 DC-110 GHz
Cascade®Infinity % %l DC-500 GHz
RERY

MPI®QAlibria

Cascade®Wincal XE



M G E5 | MiKEE

de g5
AR

RIMBEESINER SN AHARBEXNNE, BEHE
R/, WEMAIER, HBINE, NREMRE. #
B BER#. EVM. ACPREZH, BRIZSESWNG
HETMMRR, FABESIMEAKRNE, S, 2L
PRI S (R B AR AR TR T k3R

ETRASKEMBZ SN, MM, FSE. MERITE
Focus Microwavefy& #fH 51 81528 & A8 N 20 47 3k 14 89 # R
AR, TZNBATEMNBRE. MEMX/ER. BRE R4
LS.

AXEN AR/ NBESINENERRERNERFEE.

RIEESIME

wRR/ R EES I WE:

BRI ES|I R NE

TG MRE, MEMERKSH. SWERREE (B
g) T HEEFOAFELNE BSAHEMERER. T
EREERNBEFRATRERRARNE. RAe, AREEHRST
SEAHIAMEX, TEXMEERHMAT (M506R%E) #17
IRBBAAF ERY &

R ESIRNES, NIRRT @ Tuner
BE, MG SN EERRR A EBERA G TR TR
F5H. RINBESINBAERIR. SRERSMHEEN
WITHRHEIZ KA.

LLL L L L L LRy g |
oSS ECEEEREERENT

BT SRR/ B S| RN B R

SHRRUE WA X EE

RESHNE.

— TR OMKEEERBSRETRA R, RIEH.Rothedl
W.Dahlkef tH By — i 0 MK AIRN-GnIR AR, S "
AR EMERRE R RTA:

R
F = Fuin + 5| (Gs = Gop)” + (Bs = Bopy) |
N

X, FAZHABRENERERE, Fu. aR/NRERE
RAFENREEME, CuARERES, B AKERBYHA,
GARES, BIRBYH, HpFy,. R, G MB., Ak
EFZH, Z2RRTTwANEESNRERE, 512WE
THERSMIERERRX, mEIEETLX.

HBNIRAES MY =G +B=Cop Byt BMMAEREIR
ERERH . MEXETUFEL, FRERHMEZ N
(Goplr jBopt) %’L\E{]—gﬂo

Lagend - I
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E2 BESH

MNZmOBREMENEEREARNTUEL, BINEMD
AEFEARFHETHRERY, T HEHONRESE,
KEENERFESNERZBHREME. FAGITTTETE
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SRR X &

BRESENEP—KIAFERRETuner, BT =4 RREAYRERE
I, BERHMNET URXRBERILE. YEFENASIEZX
EH%k, BTEMAENENISEESTuneriIRIKIRF R

B, AHAESELERFEREBERAEREREARN, HEF
MHTEIZPEH T IR 75 F 2L,
Vo)
%
&
B2 BARESENELER
RIRHESINERE
BETNVAREMB DTN R HESINER S
ZVAREREE IR HT ERH AL NGMOXUi i i
- ae I‘GPIE/LAN = GPIB/LAN
=3 e —
7 S L o— USBH 1%
g EHHHL
usBizE T e % T
i T h %ﬁf‘fff

WAHAE . [ ik .
oy AR T L2 WL g

PSUES e

B3 BETZVAREMEZ MU NHESINERS

ETIVAREMEZ DT UNERARESINERG T, ZVA

REMEDHB T TunerBEF AN E P IEAESRE
M. BTZVAREME DR AZRES, ZRGTUR
TIENYT RANENERS,

NRP-ZxXxRFINERLFEAAE, TBLUSBEAEES F+
BEIHENSZVAREMZ SN, ATUEFNENE NG
I,

TR/ B IEIERE X Focus®CCMT&RFIBEFTIAE =8 LI
AR EL.

AR RGEME TN RESHNERS.

I RN EESINERS.

MRS NERRFHNRZRITIB+2 X O9EE, Rk
JVE, EEREESINER GRS IR HER
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ﬂ%ﬂom%&t%&%%%ﬁmﬁﬁm%%ﬁﬁkﬁﬁt
RENERMMME, N RIEEBERAE, 2RISR RS
AERBEEESRMGT, BAMNKETSEAI0%EHEMHE
L,

Focus MPT™ Second-Harmonic Phase Effect on PAE with
200 W NXP LDMOS

===| pad Power (dBm) ===PAE (%)

5200 _

glm — “mm%
= 130 - - 7400 é
E 170 _______.ar& 70.00 ;
§ 160 - | 6600 2
150 T 1 EZ.D&;

0 36 72 108 144 180 216 252 288 324 360
Second Harmanic Load Gamma at Magnitude of 0,98

3 TR IR A A PR HUAR AL PAERY 208,
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HNEET . &52000 MHzE9I/QiHH R #E F4R B
BIETRE (Bl2n, LTE-AdvancedIEEE 802.11ac), A,
SMW200ARRIT I BERKRT R, EONRRLTY RE
, ERFRBRANEFEENEXMBINHNER, MER
BEREFTRSTIEMS,

TJAME2EZG TR, MREAEWESRENER
TXRZR2NEHTRRMANRFRIUSFER, Bt
SMW200AT UEIZERIB RS G MUREZN, EEZTENEE
KAMESHR. MNTESX2HMIMOFM B HREHLTE-
Advanced#H BB EFESESHRAETLTLIAR, UATMEEE
BN B RAXHTENES EME

MRFBED T2HHMERE. TRUIMEERSCMAGSRAE

. BETMERNEVREESTHAFAERESEENS
BUE, EMEXALELT—BTR.
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ICHA XES

Hr@fEtmEie (E8%)

ERAR & EBERR

5GZ i NRIETT R R&S°SMW-K114 I X#FUFMC, FBMC. GFDM#nf-OFDM
| FOIKE. THESH/S M. THEER. BRAKERE
S8
RAENEAAHENDE

LTE/LTE-Advanced R&SSMW-K55/-K69/-K81/-K84/ A3GPP LTEfRAS, 9, 10, 11, 12

-K85/-K112/-K113 FDD#1TDD

{74 (OFDMA) fil £ 17458% (SC-FDMA)
BERE

XIFFFASGPP TS 36141/ E 7558 AR E MK
LTEN s Al 1= S

4 43GPP FDDARA 11

TATHERS AN b 1795RK

HSDPA H-sets

SMiAS, MIMO, CPC

FHFE53GPP TS 25.141 f9 & 3503
3GPPI A Bl 51 5

MSK, FSK, AQPSK, 8PSK, 16QAMF132QAMifE%!
XEGSM, EDGEFIEGPRS2 B A958R & it
F*#HVAMOS

XFEFEFFSE (325 kHz)
ARXBWMARERLFRNIXZHRZRN “Framed double” F34#E5
#43GPP2 C.S0002-C

TERT 5% T4 B ERC1ZIRCOIURRCI0, EREEEELEE
RC1#|RC4

BIETEIS-2000F A B [FE RIBIER

B 150§ B8 A0 % [5) 5 2R

YEEREFEOM, 253
RARZICEFLBEENZIESS

ARG EYIEEER

BHHK160 MHz{& 4 58 69 VHT i

BPSK, QPSK, 16QAMF1256QAM A

KA E SR & HAMIMOET

X #F (11a/b/g/i/p). 11nzh11acky. BEMILED

3GPP FDD/HSPA/HSPA+ R&S®SMW-K42/-K83

GSM/EDGE/EDGE Evolution R&S®SMW-K40/-K41

CDMA2000° R&S°SMW-K46

1XEV-DO Rev. A, B R&S®SMW-K47/-K87

WLAN R&S®SMW-K54/-K86
|IEEE 802.11a/b/g/nlj/plac

WLAN R&S°SMW-K141 I #&IEEE 802.11ad-201 2454

IEEE 802.11ad | ZEFEaR, PR, OFDMEXFRINFE S EIRER
1 A% 48975 =20%)31
| XHFREH MPDU

BIEESEM

R&S°SMW200ARER S5F SR ESBEM LR A SR —EER

R&S°SMW200A mjjig/iEE LEESA SEEHETLRE1ER LS R %)
BFETRA R&S®*SMW-B10 571, R&S®CMW500 R&S®CMW5001i M EBI/QIE,
oot 2N fBign, fEHES
i R&S°SMW-K18 flan, R&SCEX-1Q-Box MAEERGEBFETES,
HFESEAESR BN, WHECPRIARAE
f5ign, R&SCSGT100AES %48 TRALHE N A9 SRR E
R/ Qr i, R&S SMW-K16/-K17 flan, R&S°SGS100AES R4S TRALH N A9 5HARER 2
R&SCNRP IR IR K% 1 7% = R&S°NRPxxSThZAR L, ERENENE, £RERE

R&S®NRP-228/-Z98 8 3 2 i #8 3k R&S*SMW200A £

AR ESHH
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FEEFR

I #ERSEEM 100 kHzZI3 GHz, 6 GHz, 12.75 GHz,

20 GHz, 31.8 GHz=;40 GHz

| TE A & HHBIEMESEEM 100 kHzE|3 GHz,

6 GHz, 12.75 GHz=;20 GHz

| WEBETESRERTT4E RS2 GHz /QIEFIHE (50
B

| REEFMMAEEENHFBERAEE Y

| TEEFRS160 MHZE 3K B R E RS

| EEAIASHRE, Flan160 MHz WLAN IEEE 802.11acfg
S, EVMTEIAE]- 49 dB (STN1{E)

| SimfohiEs, F/%t>80 dB, EFH/ TR EI<10 ns

| ARERSEAE (1 GHz, 20 kHz{R#% RS . SSBIRALIEFS

- 139 dBc (#2E!{7))

| REAESEG, BTRRBEENH

| XEFMEFTEMIMOEL, BFE3x3, 4x4, 8x2, 2x8F]

4x2x2

| BEARE, XRAERZEN, RIEEW

ICHIAXES

ESHFEENSTZ - 55 5L ST ILR&S FSW

MAEMREFSWESSHIE MY, BETRBLRE,
RONHEEMEAENARIE, R #HTESHHEI T
SMB I X B FE SHITRIRD T, RESFSWERTIEE
7.

TTHNEXHFHNEEBESHMENH, MEENE, FES
. OWANERSIIR. gk, KIBH#TNE.

S ERERREEHTERVINKIGHIERNBEERESE
HNE,

HESREERUYMNBMERSRN, TENNEESHBMNES
iEE

Pk o B8 > A7 B9 T B8 O] SE AR XS - 2E BRI H1 20 L M TAAR
Barker R H M HFBEILEFESHMNK, HITXNHRA10
TR E TS0, TS BB ER & A
B, THAEE., EERRE.

RIASTMEFTRFES, FFBEFHREHFTOT. MEE
B, RE%.

T &b12 MHzSL R @IAH %, WRHHMEOFDMES
HITESHIT.

L&D GHZE AN P4 i 0 5B e AT NI
BRHES.
Fe&FSW-B71i%4F, FSWEEB D ITRINETE S,
FSW-B17i R FE N EINEE .
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ICHA XES

ME R MESH
R&S°FSW-K6 1 floR S48, BopsE. BohEER. ohEERE
FRomin £ fg. TfEtk. EF/TREAE. AR E

AR BURSUR . BORESRE . SR

10, AR, FHE E-HIR . flodE

| ARfL. BORAEAL. MohiafAfiE. BffEE. 18

iRz

| BETE, 85Uk, HRE
R&S°FSW-K7 1 AFIRE (AM)
BEEAM/FM/eM 1 SRR (FM)
S SR S 1 AR (eM)

1 AR

1 THDFISINAD

1 URE

R&S®FSW-K17 1 FEIR (X F04E %)

ZEOERERNE 1 18E

1 8L
R&S°FSW-K18 1 AM-AM, AM-PM, EVM
mAENE" I AM-PMFIAM-AM gt

1 BHNERARFRMESHERMEE

1 BB BRBR AU s A DI AR

R&S®FSW-K30 1 BERE
ETYEFAANRERGAES | BEEE
k=S 11835
1 YET
R&S®FSW-K40 1 BN HRARE
AR A& 1 FEFMAIR LM
)

FEHIE

| SESEE2 Hz~85 GHz (R A F B 5 LK/~ S IMBIEK
RSO H R E 534500 GHz)

| AR, 1 GHzEK, 10 kHzfifRAs, =73%-137 dBc
(1 Hz)

I WCDMA ACLRUERS, sh7SSEE (FTFFR A EBRINAE),
=1%- 88 dBc

| A5 GHo4 Rt 3

| 8GHZM T, ANERHEE<0.4dB

| SRS 5 5 =i4512 MHz

1 121" (31 cm) o #FEmMER, BRIEAE

| ZNNERATHTEHHER

114

METhEE

| IRIBTFE. 80K, hmSBomlE. 5K, 15E. Bk
M. FFESENBENEHE

| Bomgeit. foEE. FIE. RAE. RIMVE

1 fomsR

| AREXRNES K

1 AFSRE

RFE$E
AFRE B 7=

AR (KBS

JRALE R A (CCITT)

B ThAE

B1A160 MHzE9 5 S HFRTH 58

TR A A EROE (AT MBMRERALIE)
UEENZHETR

B AR AR E

HFMER
EHFRHRESSMW200AR 15 S RFIRFHE SN B RMEB E

PATE IR ERIE (2R IE)

IR R A9 DUTHY I &

TN & = S SR IEALO

1 SSBFIDSB

I 1 Hz ~ 10 GHziy$fiss Bl

| RESRSEE M9 RS mMEBREMEE
1 & X B4 FMIpM P& E

1 ESRER

1 o1 ZL AR S )



HARENER Z — IR EFVCOMI L R&S FSWP

| ————ee————
CE-saoa 110 0 «® & 8,

ERGH, AGREBRNNAEIENAIRESIEBEAR D IK
FURSRR. AREIED, I THRESRNOTIRIE, MK
FLEUFMRRMINE, AIRAOEHEFTRB SR,
o, AIROBARESBRBII TR FOME, RIERF
MBENREFEOENARNERR R —.

ARG ERNVNASBIERE. BURE, BRI,
BRAERE, WHIHE, FRREENEZARYIRNEF,
Z SRR EHAIFSWPARALIR S 24X FIVCOMIHAX
TUNEESHRGEHTEMRENE. &7 T8
SME. VCOBMNE, REHHED A, oT#HTHIEN
B, UL, VCOFRMEMRRN LTI .

FSWPAEALIR & D 4T X FIVCOMIR AL A TIE N AU BRIE &
et EERREIRERR (OCXO0), N RtfkEH%a% (DRO)
FVCOMTF R SHER AT RMNIKXMRTTR., FSWPTH
MEEMNERTHFHONA, LUFRNEREERK, TN
EXRMAWENRE S HRNIKGR, THEAM LS.
FSWPH R SKmNEH, TERES —#EEEEMUEREHEXN
BAFHEMREE (REHEM25 dB, BURTEMEXKE).
BRETRENABEMEALFUORE, oA
BERT SRR ESHTEFUNNLRS.

ICIAXFE

FSWPH —@ N EHARE, & Z 7N Ekof IR 8 A %
B MARE—NPIERIR, T Ike s AS0R BT B A 4B 4 B9 B
AR, DUE, RBEEAMDR. N =BERN G
RESRANARFET REFIINGE.

Z5alk, MBEBRRERESREERNRG RN EKFIR
BARAE, WEIAN AP BARCRARARE . EXI
RENNE FEHEHOKISEEE URBKATC., B
EFSWP-K4iEft/5, FSWPE—@HITXLENE., FSWPKE
LEXESHHTEMENRASE, RERBESHESEN
IR 7S AN IR S .

ESEHIENITEFETFSW, ERER—T a5t e
MERGE. o UARAE LIRS B P BT 1T
#. NERASHSEEMNBREENIRIFNESHKFE
FEIERERS,

EEHIEAE A
I $MEXE8 /26.5/50 GHz

| DA R AR PSS BRI AR N B A R
sUg

I 1 GHZZRIATEAN10 KHZAIRAY AR IR 7l
-172 dBc (1 Hz)

| RIERE TR BN E

| R AIR A — e

| EEE AT R BRI SIERRE S R
B
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ICIAXFS

EHURIES F T2 - BH RiKBER&S RTO

S Adoaooo

RTIOTHER=RABMENESHREER. MEHNRFRNERE
—IIENBFAMERE, EWEZR. BRRTORIIRK:R
MR AT AE GHz, HEEMANKFT K. 2RI TKHR
BEAINEANENDTIIEE.

T B EERESHMHIE, NENTEREEHRERRE, F
ERMENE], RES°RTIOZ A EH —BTRMFHAERTAKE
SHREER . BUNEFRE, RN SIS

RTORERBEFIOZNNERE,

JATEZRRITHIER.

T A RERRNIX S RARIFFT AT, TEHEF A
ESME. PEETATEBEENSIELE. MIRAIH
BERENRA., ST -EEREMENDPIES . ZrKeR
JREEAY R, ATHIED. Bs. BTk E

ESNTE.

NFWENMESH, MWENTERESNERERENERZ
ETHREZR, REAXLINNMES, MRIS°RTOBHKRE
S UNERIRES sy EPer =i

BREHE.
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S e

TR T T,

WeE. mERNMSSHN

FEHIE
I EAARERE . 1 mV/divEaRRMT GHZE R TRE
100 pVv

| ERBZEEE GRS, ITEEEX

I SF1 mVIdivE R, £ N&%F 55150 GHz
| SOPHRER, EEPHERSKI6M

| FERES1£800 MSa

| BEREE>060dB, BEaifESHEN



ICHIAXES

ThEMR 5347 2 — hETTR&S°NRP2 + NRP-Zxx NRP-Zox# IR L BB =AM EREE, RMDCE|110 GHzHj
BIWENEMNEENE, HIEGTERRSHEENSS.
BINBOR KR =N E, EHNHE.

R&S Power Viewer Plusg—/ME AEFIRE M, #=HT R
ZRANNEINGE MESFHNER . WEBHE. FitH
BE. TURNEINRLERER—GPCHRMAIUSBITA
£ AN ARENNELEREAN B RERERE L.

B X Fr &AL R TIRE (NMERL AR . SMERREA. TIBR
k) . WIRT EHRONELS

TEHR:
| MMEEES. REFE. BIUSBERERRITEN/PCH
FTIRKHRE

| 21K £4ENE, MDCZE|I110 GHz,

M~67 dBmZI|+45 dBm

“EREZRENRFL, 51590 dBMFIZASEE
FARGHNERLBRITELEINE

BB MR E R HRINRIRL

o] I [E) B i 3 %38 4/ NNRP-Zxx ENRP2E A 25T

BHRNEEFANERRFNXSNERN S REHL M |
MESZ—. NRP2ZIIERUEHR L. &7 £ERRAEXR |
EFRTZNANENELTR., RTNRP2ZERETTIHN, & |
A ZUHEMNENRL, EANHEFAEFES (G140 |
WCDMAFIWIMAXTME T4 7 4) B9AIE 550K 1ES .
BEUAFIEE (BIMAM, FM), BoRfES—HA 5.

FONRP-ZXxER AR — RN N, TEEEL
USB#1E. ®RABE £ ANRP-ZALRUSBIE B =7 3t 1735
B, TAMES, NENSLTHERE. FAARESEAS
HESHEFHERLIA.

R&S°NRP-ZE 5| iy T R R L R&SNRP-Z85 & F & # A Ih
ENEFEAR, ERAETHRREBNERITHRBNENGE,. R
TIEBEEE, SHMRASNRP-ZRF T RIR LR L —
¥, HoEEERITFEHNRP25 B3 USBIE O 1 5PCHL
EEEUTNHTERBRENIENE. BREHINERNEI5N,
R&S®NRP-Z85 o] TR IR N E, EMNAH T REIL
30 MHz (#R3k EFtAS[E]<13ns), FEFEFHORE S
#r. A9, RAS°NRP-Z854h o] N i {745 # A9 LI E RN
B, IWERBEEEEY. -60 dBmE+20 dBm, HXEE .
50 MHzZE 40 GHz,
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ICHA XES

— SRR R S iRt R

&
ET RN EN, E55F, M, mExFMNFE, FH

TN THIRSE, B, SUEN, WERS K, AD/CE
A, MRIPDRAHMERNRTEE, BN, EFXENUE,
EOMHTFEEY R, #—FPHERHENSHKAAFZE
BTSSR ER NN T S UEA TR AR
BmABNHIHTE. RXHELHEHALERITNILE
K.

ERBENHELEBUATES

EXRAEBRE T T ER FERXFMEEET
EEHFERNEN, AAR[EANZKEHETULALR
EMERBESHME PAERE. FIBEXRERENERERMME
EMMETURNNBEEREFATNRGER L. SOHENE
KEBHFITERTRRSHAER. AEXRNLZXEH
5 e R R I G IR T 55 = (8] (O BB 5T IR 1 o) AR BT 2 BRIl
B S . KR 2RO THZE 10THZ A B RG]
MrzERERHBE 8 BT, B#EsE XX
¥ BEEAR, THRAEN, £UREFWE. BRERHZL
AN ERRE T —RIMNER, FESHERA
SRMET IR RAMNEITY. FSR, E555EDHT

UF, BEBRERABEZESHER, AITETHRAEHNL
K.
Kbz 234 i 534

Z KRR 2% R B M D ATUETZVA24/40/50/67F W 4553
P TR HTINRY R

R SN AR

HOESELERY RESXKRNFEZHER, MBRRM
i, RRGESEEENERBERTERSEXR, NEX
B

EeHBRNYT R
X HRPGHVDIXREME R HTUY R, ZVASRPGH VDI
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wmEE, UM THZL ERREME DT,
EXRR/RFEZOBHERSZHRRSED. RASHEXIE/XK
ff iz B #5T (E@), S (588%), Offset Short (R EXaHE
AN A SERZEEMEOYZ—RKESR), M (R
o, BEESHBFNHE)

KFZAES 2T
ESAITUBES T (FSoMY) pEM, BEBELM
BE IR, BEXRKHEZES T TMERMER#H
1247, R&SESDTURIIURFSW26/40/50/67/85,
FSWP26/505 @1 SME BB Sias . o IX# f7514500 GHz
MESHH. Eb. SO UR OB HS N AIRE
S, 23 THENES (TR BEREZESOTURE =R
. M AES AT ESA D HTLERM D,
EIFSLOES A BN Ia o UFETIEERSisT, B
PUE SR h B LA

BE =im ERRMATEMT NI, AEIAEERRT
=R RS ABR N m A, IFSLOXA—/ 5 mA.,




Rp#fES%E

ZEXRBEARFMEE ST EESIRAERM, BIERE.
R&SHFESIRSMF100ARSI B H RN RAERAF . 8t
FHEA3 CHZMTHSRENES, RN FIRM. Mof. ik
R MIFMEF RS TN, BESMZRSIF0= (BIR) o IX3%
#=i8170 GHzES. BATEMOELN. AHEHEX
BESTUKIFM, oMK FCRIER , [ A 6E 6% STk
R MHRMES.

FEMNESBIFUIAE+3 dBm (110 GHz), F ] IR A&
A ENETVMRAR, KAESBEFHRBAT.

an

SR ERMNEES

BHNEANKETENBERGEER, TZHRUMRERE
WXAE., FENNXSHEESSE. BERE., B, 10
&, P-1dB, ZMiA%E, MrbE@BFENK, 725 MK
FEEMEABTEENRAERE, WABENSII, MR
AR BN EMBR TS, BENEEFTEETRY
BRSEFMNXFZRAMERE, FESHERLRA ST
A, SENEFARBEFEELEHRTIVNBEAAR,

REMKZ I (ZVA, ZVT) T KIS Fhat S a9 A
2, 8EESSH. NENE. THNE. RENNE (B
BSEH). BORSSHENE. RERHNEF FRWEX
EEEHRESENHNTESTER.

REWE DN (ZVA), BEMIND LR (ZVA-ZxxE
R&SZCxx) T HMESEEY R E500 GHzIU,

NRP-ZE8ZHFI E R K TR N EBHMETEEY RE
110 GHz,

R MBI SCDCRRE R
ERMWKE, SR EREEETS SEEBES BN E0E

ICHIAXES

M E, FmstEENIZNAL, NERGHERNE.
FARESKEBMEZ DTN ZVA, —RERERN T LI L Mzt
SHEMERNE, SRFESSH. NENE. THNE.
RENNE CRESEH). RERLYNEF, WTHESR
. B UKIAASSHAONE, HRMBEESHNE
WU E—E

REMPHRSt G, T UXAZKEAF LR HNELNE,
MPI QAlibriak 4 X X BME D AR AE. BTZV-Ixxfy
FR&EXALTNRENRT, THEIRPERENRS, 5
BEARHERERNE.

TRRARME R NI RAERAETTE

R&ASKEME D MUANZFHFRAEMNTE NEHMDUTR AT
%, WEFEANREEROUTNENBES %, BITEE
HkmS, TUEISAPRDS TR,

TRL/LRLECKE (HiB. R&. R/ ffhk. R¥. £@
%), BTETRERNUKENTES LKA,

TRMBEAE (BB, R&. i), ATNIKERENMA.

UOSMRE (REEIR. FFEE. 4885, i), ATHEMAR
7 28 B N\ A H i 32 A2 A9 DUTAI T R A BB i OB (E
5. MRTEENERSREBRBET L, 2T ETMUERE
FREMNAEET, B, TUTENEBRRT RAERR
BB

MPIERE & R 5t

AR R B RS (MPI Corporation) #F 585t
RARTERERERLXNABRLTR, EhEE7TMPIE
Bt & R G 5QAlbriaTMERIE &4, RIS 2 KK A
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ICIAXFS

HREMEE (IC) FRARMRIE. &L, &It RIEFIER
EETENBRMEANKBRTR, LRGSR GRMS T
RESEABENTFHNKNFTE . FFEASTURE AR ITH
&, QAlibriaTMR IE3 4 B 2 K TRESZVAS I K B M
DAL HETSSEONE K RIBHR T+ 35 A 7 I hn ik 5
S BRIR T

MPIEERHERENSBERSRIT. XBEESER
BH, REMEXYHEMERRAEEEE. BHRETA
25x25mm XY-Thetaffi X #a, ZEFAFFHEMNRITE, A
TumASEHE, RiEft. 522 (Separation, 300 ym) %
#(Loading, 3 mm) ZERKIT. HEEREHBEEINL
EERRERBENBRIR, BIERNMEHERRIT, &5
BMI0NDCHANRFHERL, HESF AR AL BEK.

MPI QAlibriaTM % 8 R IEE 4, THTHEHETERMNS &
BNWE, REZERAFNERIE NN BIRFE, BHHHER
SESMNBRARENNEIE. RASCZVAZFRETEHE
1£110 GHz, HREMER SR, RRENER
B, WEXREPBRENEEHAMHNENRERRTR, &
WHEBCRES 2 KK 4% # 2% o] EARRES ZVAM S5 B 2500
GHz, R&SZVAFRENE L, TTRIMERS MK s
HITEKEEZESNNE. RESZVATRITHITHUK IR < R Iiss
B R HNE,

BHEITMNTSI00-THZIRH B R 5. M ZEXKEMPSOHE
fI=% (MicroPositioner), MREEBEER ITIEEBMN
MPI SZ10siMZ12 % R 5, RETREMAELE T = KIE Kk
MBS NEMENT Wz WNEE, BRTLARERE
SEREEZIN, ERREENETEERERE.

FRBHESIWAES

RHESIRENE

m#EHZE 5| (LOADPULL) R ARETNERARHNSH
L, TUEBRENERARNRAERIER, &KX

MEIR, ReENER, RLL&M, FNEFLEMRED
RERERAE, —BKE, MHFSIRFEHREZHBHRFESR

(TUNER), #BI=R AT AR, TR ARHE
RN, EHRBRUSRGHAWE., MURKTTELHR T
HESIRGUMUD AERNRAESIMARNRESI WL, £
FEBNRESETRHESIR, TUNER, ThRIHMFUELA
B, N ESEE SRR Rt T T AI L, X T
TOBRASMR B R TUNERF IR B MDA (Lt TR, B
RAHFESIRT LRREZIN, EFRERERY, BEH
P DHTXRIL, TINH—FHNIKPAE, BN ELRSEH
BRE #—2P8 ZUNEEREASHEHNRS.
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pak=%:2E]

N

4

R B E SRR

TREEE, Tk, E2EMW, FIUHNA, IFHHREEX
MERBRRSH, METMNREHSEF. AitieshE
MARRAER, LEZNERIINZE, MABR TR
B E, ERER, BRI =K R R
RHREELBE T HHORITHIRR S ZINT . EWERAeE
REFRE— IR, A REREURERR SRR
MBLEE, B— M EERERMNBRITER.

K ELOADPULLIX R 4t

XELOADPULLR G R EME DAL, TUNER, XUE
B ERRMDUTAR . XEATEFUIMNIESIR, HUEN,
ESMHMBMNERHRIMK TR, BN, ATERBEHR
RYINN, EIERRE A N\ im AN S F0 R 53 Th R A g i i
KRNEG, HEHNEOTROBEE RMBERNEG, Afa )
ERBHTPAERMNIKL. RMIZRGHNUIAEE DL E5H
LOADPULLR G R L+,

BIRAH TR ERA
ATB/MEANRFENT W, RS TE, BEXAREDETRN
RIANNTTE, MRRAEESINTE BRIEBMT
B BRE-IRRAAREIANE, BE—MESREMR
MNRZEREH, RBRFIMIRNERRAR SRS IR HELT
MR, ARENTRFTERFESHE, BESE, RER, WX
#%. TUNERE, KRBT RFMNREMERE., — M EH
AR TTREXR AL RS, BEEYMTUNERTIRIRT)
RENA—BREENEES], BAYMTUNERREH—RK
F¥0E DB, FHEM EHTNIFIN, XFE—IRIH
EANIRT, U UKHAEERLINTE, SRAMNY
R Kew, BREAFEREFRA,



RERRERNHES RS
HBEERMNHEES REOHFS| EEAHEES, MUK
HRUAFESINTTE, RNATUKA-DEF LA, I
RERFRE, EMEES, ANGEMEEENMHAES
R, MREFRERNEFSIRG, ARZNMSMITHRESSE
Bl IR T Y BOR AR FR AL, WEBHR AR, PAESIE
R, ETTRAHTRBIAR SR RITLL.

Urhera;_/

wideband (fundamental}
Tuner COMT-series

NMultkHarmanic Tuner
MPT -series

REFRIER MHFS

ICHAXES

R&SE# R ERIRIEK MEESIHA
R&SHIM 2% 5 #T{XZVA24/40/67, NEBHHANEMIR, o
MR, ZRIBEN=ZXEENFERESTE, hE
FOCUS/A SR A KIMPTZ K TUNER T U] B X E R,
ORISR = R T RIRFE BT, N EFOCUSHY T
BERA, KRKBNEBROREEANIER, JUEEINEAY
BMABRMIMBIESRER BRTRGHERE. RN
HEEMBEE, HTFAEVRNEAMZRASHER, FILE
MHARZVAE—T R =R RREF RN
MRENESNMN RS, KIANNERR A KT BB
L.

WA e _rb_
P
»a
Saurmed
Saiie L
SELL ME Rl Rel
L High Prawer Test-5et —
z
=
=

| 2
—

—

™

Tre impadance preapnted o the device
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REXRELHFERZNNHZTE, TEHEHABKNENE
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ENX—#NEEN=VAREREFELEA, FAEHR
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=, ﬁEﬁlSTfﬁﬁiﬁfﬂﬁ{*ﬁﬁﬁ?CarTalkZOOOIﬁEE
/Tt %lhﬂﬂﬂﬁTiﬁmﬁﬁﬁ%m$ﬁL
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M. WA RMBEMLE, FINEMRDSRCRETRZENA,
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RIEICGPPEXHVIXEFKMZ A, = RD2DEA MK
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BHBE. EMZ B ARFID (R A). £, HRER
&#F RRMEWETELE BRUEFE. TERRER
F AR RYBRAGRMPXALIEERTSL
B, #MXECREEL, ENEETBERER.

V2XFE a1 & Vehicle-to-Vehicle (V2V) Z5Z%  Vehicle-to-
Infrastructure (V2I) Z5% @& E. Vehicle-to-Network
(V2N) Z= 5 2& ) % Vehicle-to-Pedestrian (V2P) EZ547 A,
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EBMPTEEEHEAR
REBTFHIRNLTEBERALRSZ, 8. 2G. 3G,
AGKE ¥k M5GHEE. WLAN, Bluetooth, GPS/Glonass/
Galileo/BeiDou. DSRC/LTE-V ., ZEHFAZE B A
KEEIEFZ, MLFHER (20 kHz) —EHF|ZKIKEHF
(79 GHz) #7ikx .

RN B BTE A E R EURSE R BB T AR
MEARNBEMS, AMBRERMTMUEL-FREARH
RH, AXMBEERMP, KEBBERA, WESMNLE
2G/3G/AG/5GE, e A AR AENR A BRI BN Tk
BEEBERA, WDSRC. C-V2XE, NEBIRERGIR
HXHMERENEAZRTHNENFERRSREHEERX
. ANTMEAECGNSSEAR, WMERATHEREN, #£—
EREETMNHEFEMHNEANR, HHRARIRFIDEANL
TUAERREIMINEE: EFALTEEERATARERFEER
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EBRMV2XX@aiE s ARDSRCFIC-V2X

BEl, V2XBEEAXREEZZMIEEE 802.11ph KM
DSRCBfEH AT Mt E A AR AC-V2XBERKR A, DSRCE
REBEE, BRIELFEEFRR, TEIBELTERANER, &
3GPPRIHERI T, B TAGMAELTER ZEEX MB EHARLTE-V2X
HFBRBERRRER, ZRAESFHERH#ZRTRKEG
NREINR-V2X,

DSRC/IEEE 802.11pi&fE

I DSRCHEAR#ESNH

EEZBHEUSDOT(US Department of Transportation)&F
2004 - 2008 F R BEHRAMTBEINTER . FAVIXREZ T
IBEMRAS0 N ERIEE R (S ZEMELEHNE1%) . ALk
USDOTZEROEM B &iRE201 9 F R R UE A=A EE
ZHEDSRCIEE, ZIEFV2VHIV2I, =4, £EDSRCHAE
KL 10RERNT ZWI, FAREX B,

PHVIXH A2, O AR E LRI FEIBERFITS, 1950 -
19804, REEMIZNEMERAE. SEAK, B
THEEE. HHRORERE SEMEFSERREH
ARGT, BENXBINREBFE, BRESIRE.

719864, RERANM,. RBRFNETRATRRKIK
BEMNING, RRNRBRGONBRNBRIERE. B
R|IBEIF BRIPFHE. 1990 F BT i= M B9 R fu i
FHXXADEAAOFITIAZSE, S2EREBIVHS, BIE6E
EFReSERFNHS. XMITEREXRAT EEXBRSE
ITS,

1991, ITSEEMAKEZHmMEAEER (Intermodal
Surface Transportation Efficiency Act, @B#RISTEA) a9—2R
>, Ueoh, ISTEAEH RO6{ZET AT ARKOENITSRGEH
R KM .

19924, USDOTEITSHARFT BT BaIEERGH T
B EMERHSRRINTH, ERTEETIREUITN
BT XORHEELF-RLUERSSEAKNE
B,

EEHESRAZRBZE. 19974 USDOT Bah % st EMmit
U, BENEINRBERERGENHE. TERERITINE]
£, USDOTx e E X BHMER A MB# R FRERARE L
MHEKR, 2003F 12 ELEEZANETREITSHAKRS
. USDOTE##5.9 GHz4 & 75 MHz§iE# {TDSRCHF
., ENREVIIE, WEBR2FEV2VAV2EARTENE
BBl PO R AT
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2006128, USDOTS R KXARET @bk e Mk V2ViIV2IE
DREERFTHNER, HHIFTEBEARMNZERE.
TEEEHIMERINMZEH R ZFOBU,

RELEE LARBEZNEMFV2VEIR, V2VRERS
BB REDGI. AlAE20144F8F, NHTSAFMUSDOTIE
HFMVSS No. 15035 % , ERBEFHBRFEFHNERNR
(HEMEZF) FFV2VBILIIGE.

I DSRCi&E{52219

E4 DSRCAEE=EE

DSRCEG— M =& 4. FHET (On-Board Unit,
fa#ROBU), BEMIE T (Road-Side Unit, EFRRSU)UERET
EREBRENML. BMREERE, TESEEHHETOBUZ
FIBME (V2V) MEH L TOBUSERMI 2 TTRSUK B8 I8 E Al
Bz EMEE (V21), OBUSRSUREF B 5K EE R
HI a4, RSUBEEAFRITHMNERE R BERERE
EmFas. BTERSERBEENABRESR. REHES
b EBESERSREHSTMELMNENBEE. BEEE
5REBNBAREEMRAZNE, FibFRNZ SN AH
XBEMBBEWERNEAESHIM SKERE, [EEE
¥BReENABNERFFEEEEL) msp, HE BT
100 ms, AFEWVNEEEEBREAE.

EFHETKGRERRAFBEERL R, TEHBFELE
mr. SHAAL. GPSERH/AERS . RECANRZEA.
HiEF#ESR, ETRSEANR. TRIRK. 78 ENEMN
FETREIECGER. WAFER. BNER. TRIIE. T
TY77E. MBXTTE. FEE. RMES), mEMERIEENE
TRFAFETHREE, MTERAAEMERR.

I B35 & 5TRSU

B ET—REIRREERARBRESNERFILNRE
BERE, TEHBMLER. FMBERN. HUEF#ER.
KA RS BEMX (MBREANEMBI XML FHR,
—REFRATENELSLENZR, TERTIBRIES
AEMERE XBRXBEE (BRERBERES. BRAERF).
RTEEESE, LTEEVARMMEET BT AL LELNES

E/NE =~ o
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Htuh# T8RS, NERBIAFFREATBEEROH
HTSPRRSHul,

I L REEREDSRC
FEXHDSRC/IEEE 802.11p@EA .

I DSRCi&{EHiX

DSRCH#IZEFrAIEEE 802.11p X FRAWAVE (Wireless

Access in Vehicular Environment) & M4 ZEsrAIEEE 1609

Fripy, ZEUEMZ F, EERETLRIFHSSAEREV2V

EV2IEENNEE5EM, BONBEXIRAEBRETSI CT-ITSAT#

5. |IEEE 802.11peIEEE 802.114r4EH % . DSRCHE A =4

ETF=%H4.

I £—ZIEEE 1609, #R@ A "EHRBELELBENTER
51 (WAVE)" | HEXTMWEZHREHIRIE.

I 8 -/ESAE J2735F1SAE J2945, ©1EX T HEB®H
BETNELS. ZBERSERERELNERSFRNES.
Bl E, fT#TE, REMIMESES.

| E=MRERIEEE 802.11p, EEX TREMRXMN " H
EiEmiBfE" (DSRC) M IEFRA.

DSRCEEMMNKRM TEM~. NWIEEEINBEIRFA
L. HPNAED ARENAMERENAE, RN
FMIE AR,

SAE J2735
IETF RFC
IEEE 1609.3 i
IEEE 1609.2 IETF RFC
i 2460
BEEREHTE IEEE 802.2

IEEE 1609.4

IRV E TR R
SR Vi 8 2 F =
YEE

IEEE 802.11p

&5 DSRCB{FHMIAL

DSRCTE Ntk 2 HE TIEEE 16097 AH L/, V2VIER
T HEFHAEZEEWSMP (WAVE Short Message Protocol)
mARWIFi{E AR TCP/IPHIL, TCP/IPHIXBFV2IF1V2N
SEXE, DSRCKE. MERMILLHIKEH & TIEEE
802.11p, fEAIEEE 802. 11 RFIRARFLEF BWIFIAY
4575, BERWIFSYIRITATEEBLRE, EXFE
IEEE 80211 pX ##ahB IR & .



HTERNREDN, FWEHEDHMEREMRIERTEAR
MBfEHREhAS RN, BRERENNEZRNEFE.
PR SEBR A AR RS B BN 1, RXEUE.
IEEE802. 114 AR My AL S BIM E HIME T EFER T,
MM RAEEKM, Hlt, IEEE 1609E# T 5 EHINHM=
B. BR—ExBHHNA. IEEE16098 4N FIHIL,
HAPIEEET609.1EX T HIREE, BZimt I AES L/
MEWMEKARER, IEEE1609.2 0y HEMEERFEREMHZ
4 Ak%; |EEE1609.32IEEEB02.11pMMLEE. Ak L,
IEEE1609 4] M IR BEEBIE.

| DSRCHTE M X!

DSRCRELEWMESEW (V2V), EWMSEMKEEMRAE
AsHEEREA, EERARERRHEARTENFIEEE
BMRS . SPERDEDSRCERAMEEFAHEE. 1999
F, XERKPBBEMZRS (FCC) T1999FRERS.9 GHz
(6.850~5.925 GHz) SN RAREBMEN., TEBTE
EAHTENAEBRERESHAETERE. FCCERY
FERGURIRHMAMRS RERAPERA, FFERRE T LA
X FADSRCHEARMAL A .

X E5.9GHz DSRCHER MK, IX10 MHzHZE 4 B AL,
B 75MHZER B % 7> B £ M E, FHARRMES RS 34T
172174, 175, 178, 180, 18251844 RS, LA T~HE
Fros, SRIE1784 % GI5E (CCH), FIKMARMUE DRSS
g (SCH), HBEEMAMARTETRARSME BE1724
EFREEWMEARAATETARSHE, HUE184 AT XA
AHRLETARSE). RIFEBSA#RE. HAXER
SHE (BE1745176), MEWANMEEBSAH{RE/MAH
FHREHUE (E1805182),

BN A DSRCHI 4> 7 & FiSiE5b855-5926 MHz, H 30 MHz
BTFEaseer M BARNIEFEE755.5-764.5 MHz{ER &
BEXBREMNET AEEMR.

6 DSRCEmER ML
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| DSRCHEEE

802.11p# 760 MHzr b, HtefmpE & /N F300K, K
BOR180KES, FRERMKT 18 Mbit/s, £H85.9 GHz
MEBRBERN, fRBEBSRIZTXI000K, MHEHEI0
MHzZ B A, FREEKEsA27 Mbits, RFAEEFH260
km/hW T#HITESEZ B NEESERREZBHNER S,
HEE. MMBAEIEEE 802.1Tp EXAR=A&KA,
TEFT:

Japan usa Europe
Standard [ Committea | IT5-Forum IEEEA02.11pH600.c | CENETSI EN302 653
Fraguancy rangs 765 = TBE MHz 5860 - BE26 MHz GB5E - HB25 MHz
Mo, of Channals Cre 10 MHz channel  Seven 10 MHz Seven 10 MHz
charnels (Twa 20 chanrsts
KHz channals formed
by combining 10 MHz
channels)
Modulation QFDM
Data rate per channel | 2 =180ois 3 2TMbit's 3 = ZTNBi's

Curput power 20 dEm {Antenra 231-33dBm EIRP) | 25333 dBm [EIRF)
input]
Communicaien O dlirection One direction multicasting service, One fo

Mulli cammuricalicn, Simples corrminicalion
ibroadeast without ACK, mullicast, uricast

mullicasting service
IBraadcast withoul

K] with ACK)
Upper profocal ARIE STD-T108 WWANE (IEEE 1608}/ |ETSIEN 302 665
TCPP limel &.g.
GeaMetworking|
TCRILDRIP

E7 IEEE 802.1TpFE= ARKA—IE

802. 1Mp#EERM5802.11aKB4HE . XAOFDMiAHI
BEAR, BR2ANFHETXFELKRBAZQAM, HAHE
EEPSKERFFA, BEREBERETERRERA (Forward
Error Correction, FEC), m/MEREEMERAT A EMNTRTE
. RBENESERN TESEENTR .,

Parameters 20 MHz 10 MHz 5 MHz
Bandwidth Bandwidth Bandwidth

Bit rate (Mbit's) 8, 812,18, 24,36, | 3,456,912, 18 15,225 3,456,
48, 54 B, 12,135

Modulation mada BPSE, OPSK, EPEK, OPSK BREK, OPSK,
160AM. S408M 180AM, B20AM T6QAM. B40AM

Code rate 142, 23, 34 112, 23, 34 12, 243, 34

Mumber of subcariers | 52 52 52

Symbol duration 4 us s 16 p=

Guard time 0.8 s 1.6 pe 32 ps

FFT period 3.2 B4 us 128 =

Preamble duration 16 ps 32 s B4 ps

Subcarrier spacing 3125 kMHz 158,25 kHz T8.125 kHz

8 IEEE 802.11p &5 THMIEESH
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EFHRMBERIXEN — S E2RRIEAERESHTEL T

BEASM, AFEEBIIERSES LY IBNRE.

8021 MpHEMELHHLEX T AMARMN LT LEEEE,

SR EBEGEHMN, M.

| XEHRT: SRR (REV BT TUEEEEIXNTT
E1R)

| ZEHF2. YWk (AEGH#E. %Y. BNt
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| REDRS. SEABEEMUE, SEAR EEGAIRT
FRBHNERIFEFR
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9 IEEE 802.11pE X N EF AR MR &A=

802.1TpELLFEREQEHMNE T AR MEEEE.

FEMEEEDE, ABNERELSD BEHAETEHN D/
.
C-V2X@Efs

I C-V2X#EiAR#EzH

EEMIRANEATXHZIRMLEHER, BRHET

FREMXBYE, ¥TEHEIHRE, HBEERHEN

TR FM.

1) REE, REFESNFEDMERRSMER:

2) BUEN, TATZEBEENZER. XFAEMIAE
K., B UGRMTEERE.

LTEEATEREHNRERBMMUAR. LTE RIHEXFAE

EHEEBASA (H2H) BfE, TXHEREEMNLS BN

TETVXBENEREINZERRMAE.

1) BRIEMRHE, FRELHFTRAKTELNBETR.
REREMEHTR

2) BEFNEERERETSHRT. FR. WERIH
HIEXE, MEORFEERESN, SBEERE,

3) EWMP RS BHMSIEVRERRE, BARIETEN
BEEBIRENBENE,
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4) BIEFHRBRERELIE, BENHENK

HAGIN K INBS & &I F . LTE-Advanced Pro (4.5G) &5
sk, EERENELENEABNEEBI TS LE, 456
HEREODEEYEN, FBM, LTE-V2XZ3GPPE X ZE B
WHE—NEFRENI, ALTE-AERIRE=RKMRTIE
z—. 2015F28 %168, 3GPP SAT#69 XS FIETR14
LTE-V SI "BEFLTEMVZXI EHEX" HNRAHR, #rEE
SGPPXILTE-VEy TR AR TIEEER B3,

REETETHENEARBRITR, T2016F118 %%
T CVXEFH & m M E EN IR &, 1T 2017 K%
ET3GPP R1AC-V2XM T B fEHEA. mASA Rt
EMARRE:

I 4720163 S HC-V2XM E R LR REA, 11312018
FEFFRAFACVIXURE S

I 20179R1H, BBEMCV2XHAHAAT2018FTF

FHHF
| EF@FEAVESRF. REBR. BETFORRESD
CV2Xi r fig & =1k,

| Bl £H, ER. K& KARASFELHREAEFLL
THRCV2XE AN,

B, FET20156 53507 £ T C-V2XEAR A Z B M 4E i
R, 20161 A T FfE B ABIER &I 5905-5925MHz
AFCVIXFEAR R, FBLIER-RE. EXR. L. &
#H.oHdE. B8 EHFERNTEXFRNKMKERE
I, HRE—HHKRE T201T7FKAITM. FEEEEDD]
BX BCITSTI ERZE TR M IHECSAEE XA0/MTSAHI .

1 2016 ZFAONMAR A B AR TSN AR,

1 20179 MA BN RENE.

REEH W ERRR, C-V2XEHEF2018ELMHER S
HIXEHA.
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FERRFE I T BT -
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FI10 3GPPE X CV2X AR A ik id 72

C-V2XZH3GPP (3rd Generation Partnership Project) &
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VXA R AR KOG HINR-V2XF G5, DSRCHEARH H14b
7. EEMEFENLTENZRERIIAV2V, V2N, V21,
V2PIEERE, XUEAERSIANMTEEREERE
® BRTEEZANZENALR. BERER. 5THEM
HmEHRER,

LTEVEREAE AT MRFRAVIXEAR, €5, KER
3GPP LTEVIR AR TN TS, ELTEVIRALITE
f1SI(Study Item)FWI(Work ltem)f FEIREHHEE A,

BRARBRAMIREMTTE . 20155 %), 3GPPEXBEHET
C-VIXMFEARBRMIRAELT R, 2015FHICGPPF R ITIE
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B REESIZZI, F2016FE68 e . 2016E43GPP 32
WA BNCVIX W5, T2016 R SEMARAELL.
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T e
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FEEhPEMEZSBERE. D2DEEMENIME. AT E
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TEBREMERZERRE LRMLSE.
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MME# T EMIAMEE . B IBEHEESIF 0 B 2 h P,
BRAHEETRAHREID2D, KRAFEEHE. RIU. T
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EMNTERP, EXFHNERRERNE/)N, RFMNE
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Bk, 3GPP&E2016EH6AXMMLTE-VERMME (TR
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13 LTE-V2XBE N AHs1-XPChEN

s FHEE MY, 5IALTE D2D@fEAR, SKHV2V, V2
REE SURNERRRE BETEXETK. PCEAO
EXTERZENEERENAR HEE. SEESHNHAR
LB ESNETERXBEMARE. ELMEIRENXEHE
WPCoE MR ERMERRS, BETELREHBK. £F
EEMEBENHET, SEAHTMNAVuEOMPCoED
ZE#HTRIEMNTE DR, PCOEOAIGPP R12RA L
TTZTTENEE, FHEBZENERNSRER (B

B OBE. FRAEF) NREIRNSHHLTLIRD K
LA

20154128, 3GPPERHLTE-VHERZERME (TR
22.185) | WHEMLTE-V2V (#8538 AT V2I) REFRKIER

1) JRAREAEI00 ms YUK, EEV2VEiEZFA20 ms;

2) BRIEETE. 4sIHNEBINA;

3) #AHIREAR/NS0-400775, REIEEK/N1200595 14
oF

4) BRRKIFEMEA0Hz, BIGH+K;

5) BRAZFFHENEE K250 km/h,
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| RABH=2. XUuED

};',__ I_E‘_‘TF_ . FJ ......
F F L ,
1 Yap * IR
Bl
S g ] 5 i
b S o ; g . . _.‘*
é oo s i Se & o

E14 LTE-V2X@fE R Fms2-xUuiz 0

FEREMEARSFL, EHEEMRE. HOEHZEFT
BB RHIEERGHTHERLIBE, XFAHR. K
BEBRE, #HETelematicsyy BEXR, LTE-V2XpgUuE O &
LTERyUuE O &AL 31T 7 S aigsg, flanfife 7LTE
T REEZREEARENZFERMN XA BB/ EXRERE
AN SE, NEGEEHETEHE INEGF —SRERER., H
FELB MRS T

LTEiE{EE R _£4750 Mbps, T17100 Mbps, 2% i i
<100 ms, X#FZEHE120-350 km/h, BESEBEJLEXE
Tkm, #8LELTE, LTE-V-Celllg{EHR R RIgIEF, WEELT,
XHESHBESM. LTE-V-CelEfHREs I BE100

MHz, ig&{E%E%E 17500 Mbps, 471 Gbps, WZEMR/AE
Ff7E<10ms, =HIEATZE<60 ms, F#FZEES00 km/h, &
EEESLTERAL,

| FAHR3. BERXFHPCOEOMUuEN

= s K
by @ .-/' \%ﬁné .t—"'—_;;}’ 2
EE R 7 R5E

15 LTE-V2XB1E R iH=3-BE R 2 #FPCoE R fMUuiEn



I LTE-V2XiB{S4REs

() BEOE =

3GPP TR 36.7855 X 7 LTE-V2X Y i@ 2 50 EL PCOHE O Y,
NAFV2VERE, FEXAEUTRA A7 AEEME, FE
A 10 MHzf120 MHzE#iE R, 0.

1.4 MHz~ 10 MHz< | 15 MHz~

= E-UTRA E-UTRA WX UE transmit.? V2K UE recena:”
VEL Operati . .
Band= an}:u Futom — Fuo pees Frotow — Fro e

T i 474 f800 MHze' — GE20 MHzs BEDE MHze — 5520 MHZ+

mhohe The TS specium is usad or VX sanvica +

16 LTE-V2XiB F 8 30K TESER

(2) SRR HEHFHE
RIBMSE, LTEV2XM S HE# a7 HE-UTRA
47/3/7/8/39/41 AE6AMRER . T

ENTRA vax __V2X VE transmi y;{(?ui,v_vy]yyi Duplex Interface
OpacaBng | ‘OpEmEN | Fin e Fin pon Fou e — Fot_sen e
- =
4 P 8585 025 %855 025 oD PCS
NIz Mbiz Wiz MHz
3 3 LAY 14 ; l10g ou
Mg M " Mz
’ | y 2500 510 X 20 00 Uu
. S — —
0 I [ A0 MHE - 15 M R oD Uu
o | s | W80 _ WX [ Yyoh | v |
| . | M MKz
2408 20 oD Uu
# I M Mz

17 LTE-V2XiB {5 & 30K TIFER

LR T, HNZHEMRRTFONA, BRFE
A7 SHiErIE, MTEMF

Upliak {UL) ope band Dowmnlink (OL) opersting Ouplex
V2X oon. o band Mode
Operating RS receive
currant © ntariace UE eansmit BS vansmit
confliguration UE receve
(LT
A ] A |?ﬁ FOO
e e 7 153 z - ban 100
vy 7.47 I W o0
Yol ar =3 i)
s [ 3 N Fo0
in i a7 PCS o0
AR &S E7) i 00
Vax 047 ar Prh 00
X a1 i TO0
VX _41-47 'y P Yoo

18 LTE-V2XBE L HI MR HFEE

EREMBSENAXES

| LTE-V2X{EHiE=
3GPP RAN#732W £, ST TRMATV2VERFNE
g,

T2 T4
kB Schaduling

oA

A I A

UE autonomous resource
Cistributed Scheduling  sselechan

E19 LTE-V2Vfh s =

I ZHEERTM3
HEIEUeNB, B EFHIESEOVUIIIV2VEIERIEE
MEFEOEE, EXMBERT, XADSHARNHTEEN
WE, FEREXAPCOENBE. FASKSMEERS
(GNSS) #47R I E 2.

I FhETVA
Vo2VEIEHIBEMENNEEEETEL BN HELL
M. B, WENDEAKBIIEE S HFAF-Zones, F
Ae%SMEER S (GNSS) #1TREED.
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EREMBRENAXES

RFID# A

RFID (Radio Frequency Identification) %A X R FFr% .
T&GHIRG, B—MELBERA, TBELLBESIR
P EBRIFESHEXEIE. FEAERMNPNEED R,
BEXUER. BHNEEXE, DABFE—NFMHIMR, M
RFIDIAZE BRTMRRZ OB R A ATE TN TR, EFER
FREBTFHRE, TINKIER. FR. EEHAIWNE,
HEEm R RNRFIDRELTULMH SXBELERE, W@
FHrRE. RESE. BERNBRATZHN2EHRN
B BEREE, N RKSRENEZRRSE. KIXGEHFETCIL

B[R, NREEBNRXEEGEESEEERS, #H2U5
BR B AR A ERAY,
RFIDRG T ZER =oAL, WTEHR.
R5-131 RFie & RF# i
RF#L
xm l‘““& o ELTR 7 T
I.;} WLAN{]
Reader KW # EEFROM
Tag
20 RFIDFR Si 48 ik
Hrp, MO EIEEWT

| #7% (Tag). AICHSH R—UeiBATTAAR, 7%
Xtk BFMSHAKE ETRE

EHNE

I ()3e% (Reader, %5 a%). BB THRERFEBMR
&, FEHER EHA IR ARS2325RS485% 5 45h
BRI LAY TR G)EE, #T8IEX%R

| IEN. #ITEIEREE

EEBERAR

FHRMEARKREEZBRENATNE %%%%ﬁﬁ )
ERERGHENSHFER #AMIEBTEHNE, RSB
ZE, REEMERARERR. iﬁmm+ﬂﬁ¥$ﬁz
EMERNTENEERE, ALEEAENTLBERA
WEBSHAIER.

FHRMELBERAETERBAEAREA . EEELLBEN
WEEEMBBE. BE T ERRFIDMWIFIFEEBRER
R, ENHNERzNFHENNEGREMEE, EEHE
EESHAFETIURRTENCEFEREERS. TUE
WL HHRERBRMIRANRBR, FHRREIE. MEEX
BR2G/3G/ACIHCEEZHMBERAN, BRERKMEREX
FAG/SCEEN, BEAREE. ZIfHE. TLBERANR
BER, HEBRMARERS N ARET ESHMNEIE.
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EEBEAEKNPIMNENER, TRRWOTILMERL.
| V2XEE R EB Mt

BHERDRALR, BATESNEERE

I Z55MiFi (Mobile WiFi) Fi& & BidEEME&ERE,
RERWIFIT L £ W

o1

| BEBHBERANFEESE TJUBEERENSHEE
SELAMNN AR
GNSSIESfHEAR

GNSSEMRARERGMEMALMXBER . £5
GNSSSEf RIEME M FEHMTH. T ABREH
0. FHSMNBROEREEN, FESRRERR. %
HONSSSMERR AN MEBRBRUES . HELKE
B WBUNIEEMLSPSER, RRIIENSEETA
PPSEK.

GPS/BeiDou/Glonass/Galileo

21 GNSSH LA M

GNSSEESMBRAEERKMNTHER. BRTEANERS
MBS, FERMUERFES. REGRANBEELR, &%
BREBREREESMEMPPS. HERESMEMNTEERN
MZsMT.

| NEEEIKAERENLSHRERHERSE, (LERFRH
AT, EREMYSTEMHES. A, SHBEEEMPPSE
SRR S5 A9 R BERAR Z—

| ST EHSHEHLIEKE. LIDAR, 2XKEEE. BE
K. SREHEXJLEE RS EMERIMER, AT EMK
TEXAEH, EXMHAERAFEATMUMNEX, X
NTEESREILESHEN: TEANBERRAGEANERE
axf, GNSSErB RSP —sah BN E. LB
EER LRSS, ™ EMEEXNRR



custDE

ﬁnaanmy

GHSSE!
GHESET &

GHES I

GHEBR Y
i
(X, ¥, 2

A-) @ )

22 DGNSS/RTKiz il T JRIZAEE]

Zn EMEWHIDGNSS. Differential GNSS, F| 1% & 7 44
REMAI R (B EaIGNSSEIANEGPSIE E iR
Z, BURBE—ESEERAHTGNSSERY (Rahih) NE
ENBENTTE,

HOEBA RS ZEWARTK. Real - Time Kinematic, 2
SRAERENNESTEBMINENEN L, BEAE
IMREMNFRBALR SR AERYL., #TREBELIR.
XE—MFHEANGNSSHE S X, MUATHELS. RiEd
. SN ERETESEHTBRET RRBERRNEE.
MRTKZEBAEFILREBEEXREMBEENNET %,
EXBTHEBUNSEINED A, 2CGNSSEAMEX
BREM, AFLRESEMERY. REREHIEEIHE
MLE S FAH ML LA ZHEIGNSSH A, MARLBENESD
EN RV BT EREREENZINERRVIEER, —#&
RTK$z By B & BORBRONEE T BE

REPFHWLANT L E S
WLANEL B ES KNIt %, BIEIEEE 802.11a/b/g/
n. |EEE 802.11ac/ad% . $RMHEREETEH2.4 GHzIR
ERFNbGHZHRER .

2.4 GHZE B AZE X! 7>
HIANMZFE, BBFEEERAS MHz (B FE14255)
HNBAMEX, S5EEI1SHERA13 MHz), F5TH5E

SiE= R Flio

22 MHz, BMIBRPRABE=ZAEARESNYIEFIE.

2417 2427 2437 2447 2457 2467

2412

2423 1432 2442 2452 2462 2472 2.484

123 WLANT 48 (5 2 2.4 GHZI R E 18 19

EREMBSENAXES

2.4 CHzE4HKA, B—WEREBLTLEHEA, 24 GHzZ
S FARNTRAEANTEMER, E2.4 GHZER T ITET
MRBERNEMCEMERNORTHES, BRI 2B
T F R U

5 GHZE R fFIE R &

A3t3$%5.156~5.25 GHz, 5.26~5.35 GHz, 5.725~5.825
GHz=A k. #4300 MHzp9 S IfEE . HARmANHEE
WLAN# IR (Z3E /0 SR MBE20 MHz, (SB35 16.6
MHz, N THEESHBEERIESE. FHETH,

Low and Mid U-NII
30 MHz
_’:

5150 5180 5200 5220 5240 5260 5280 5300 5320 5350

High U-NII

20 MHz 20 MHz
—’: ) -«

(f £ X X N\ )
5725 5745 5765 5785 5805 5825

E24 WLANT 4B (525 GHZA R ZE 15

AREPHBluetoothTL&i& 5

¥ ZFBluetooth, B—MIEERFZANISMIR VG S T
BEEA, EEMEREZELARE. 2. BAKX. KD
FEMEENHIERE. EXAEERBMEA, TUMZH
TL&BEHFTISMEER,

Z5 T1EF2.4 GHz ISM#REL . 2400-2483.56 MHz, 40
MNEIEE, XESHEE R R ORRZ2402+k x 2 MHz

(k=0, ---, 39) MNizf7, W TEPT:
i i 1 ok o
[ ¥ [ scvetiaing chamaln
- \ P - _\\ . - x\\
TR waH WL
Do | ™6 | i |
2ADIGHz 24815 GHz

25 Bluetooth o £ 18 {5 47 & %1 7
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REPHNFCEIFEE

i1 B{ENFC (Near Field Communication) 2 —f45 BB K5
LB RA, 713.56 MHZAZZETFI0EXRKERER, H
EHEEHF106 Kbit/Fh. 212 Kbit/Fhsy#&424 Kbit/Fh=Ff,
XA EAHIEZMAHTIRA (RFID) J®E Mk, B EFH
& GLREREYSH). BETNZREXRMAH AL,
HEMERFIDREEF A, IHHBESBEMAISO/NEC IS
18092 frirE. EMCA-3404rES5ETSI TS 102 190454,
NFCRZEIE T s#18 £ tPolling Device s ks & 7T
Listening Device i fi,

REBNFCERERRERX, HXEMER2010F, HEE
TEEFNHER SREHEH KR ELRBKEBECCC(Car
Connectivity Consortium)agitiE. ki, CCCHBHrz—5t
EHEBHELEEMNRE, BONFCERELNNA, #E
N B RELARHFN. RELLZMF. BERFE. £
HAMETELTBEFS,

NFCTEtE=
NFCH=#T {4 . NFC-A, NFC-B, NFC-F, =A%
FEEF=R N

NFC Type Coding  Modulation  Data rate Frequency
uprk | Mo 245K 100 106 kistis 12,55 MHz
(e
1356 Mz = 54 bHz
Downlii | Mancrester | Lood modkdation (A5K) | 106 kil b
upnk | WRZL Ak 10 1086 kb 14,55 hiks
(e
Loadd madutatan 110 = B4 bz
Downirk | WRZL s 106 kiskis o
Upink Marereainn RS 1 21424 knive 1355 MHz
KFCF
Downiric | Wactmsier | Load modalion (3550 | 2127 424 kot 12.35 btz

26 NFC T {et&Ezt
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FERARARERTGR

MELXRIOERMANA, AZXBNAFHEM S
Frig R EMELBRENK, €. DSRC. C-V2X,
2G/3G/AG/5G. GNSS. WLAN. BluetoothfINFC%,

DSRC/IEEE 802.11piliXfi#R 5=

FESHELRREET AREFXIEEE 802 11p X E 589/~
EMpAT, BREMEZMNKTER. FENET RN -2
TR, MTEMRR:

g |

E27 DSRC/IEEE 802.11plik A E— 1

DSRC/IEEE 802.11p#t &Mk /5 &=
HNMENR, FESHERADRESHHNESIRMME
ST %R, BTRIES02. 1 pRREMHRENIK . BRI
EHAEEANL, HE, SMW200ART BN, FSW
AT RSN, $3$802.11ptRERACGNSSIL . o pUE
FASMBV100As; & SMW200AM

SHEVIOONEMW00A T T-OMES L J;
s

s
=
REs Az gaum 1!

R&S FSW mi"i' g

E28 DSRC/IEEE 802.11p#f & Mk 77 RAERE
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DSRC/IEEE 802.11p& H LN EVM. EEH33802.11pmE 504, FHAFSW/FSV-k91p

REMONRTH AR . FHRENERE, HPH  AHTEREANR,
M REBERMFSW/FSV-KI DAL, MAREE
T U VN O YLk o) LAV - R —

DEHBIACLRS, WHRREME. EVM, JBTIRE,  [FS. 0 =
LR ES, o ——

T | Tavw i, a] Aamapien
P, o EL My e
il A

S ESHIRSEM . JIRB02. 1 DR SIESEMERR | i
it S8 B8 SEEifEiEssEessemE

-u.r_h. |"& e | uaim e [ LA -

— | ﬁ ] . IR ﬁ | E131 DSRC/IEEE 802.11p EVMiIfi
— — FUETIEE. FERUENTRRNEEIBERS T,
RN N N [T FCL T N N LA L VL
T by tasrwn nry — TP ey S hotul e C S
<] !,u_l" T 29501 e } -;;“A';Ig -J.TaAI.‘-. 1
i - EEA0RE G ~H2. 07 ol =2 A
1 1 i3 4 3153 o8 “A.T% o8 e er
100 000 kM RSBS00 GHE =310 o L)
1w 1 ES04RE G -31.%3 ol -£.73 &8
G EEmRgE Gipa  ina
I i e G AT AT of «1F, B R e e T T T T T T T T
e ST P P PSS PSS DT DU S B

F29 DSRC/IEEE 802.11p#ik & S54RI it

[IT=rd

AEARS: REWIMNEY, MIEK. FEBY. TFRHE  EO2 DSRCIEEE 802 1Tp M E R
THEFESEHT ARSI

OB, 802.11pRAHADCTHE, B, HEtES
P ——— 5[] DU T §9350%

e s —— ——— == -

: —T : Sy o

&30 DSRC/IEEE 802.11pZ4 & 5% R 1) e -
o o —mm e

33 DSRC/IEEE 802.11p # i st 58 %
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DSRC/IEEE 802.11piz U 1Mzt
BEBONR, TEFEBREESMWEIX802.11plEHREERY
BHEES, BTERVAREEURRTFHREENL, R
ME802. 1 piRRIF AR, HNRXNEEE. RE
B, RAEWRBFE. BEEMFL. EBEEMHE. =F
BEETECCAS,

X802 1 Tp BN, FRESEFERTUIANY
BEREESEEMMACHES, 11T

mm%-ﬁ

RABAIR. RIFB02.1TpEREKRGFESWAZHETHL
fEREST . ARIEMSEETSI EN 302 5718953k, 802.11pt&eik
#E-30dBmMINE T, IREEPERAFEEBIL10%,; BIFE/IE
FEMFILL . BAE802. 11 piR R A AR BIFE RN IFAHMBFE
BTIMBATHIEE N RIEHSEETSI EN 302 57149
R, 80211 pE AL RIFE M IE RIS IE A9HD I LL T 5K 40
T

&34 DSRC/IEEE 802.11pfz S¥HBEERE

BEWREE. WIEB02. 1 pfRik & &/ Ma NBF TR TIE6E
71 ARIEHSEETSI EN 302 57169FK, 802.11ptEkiZRA
RIEFHAT X THZERRBEENT .

Coding Adjacent Nonadjacent
Modulation Rate -::h_annel channel
rejection (dB) rejection (dB)
BPSK 112 26 42
BPSK 4 27 41
QPSK 112 25 ki)
QPSK 4 23 37
1ECAM 112 20 4
TRCAM a4 1fi a0
B40AM 3 12 i
B40AM a4 11 25

5136 DSRC/IEEE 802.11p %B{Z38/dF 4B HPHILL T K

TRFEFHECCA: BIF802. 1T pE KA H M FER G A
MEZ=REEEN . WRWA M, 802119 B RH15=CCA
AR, WATTEET

RAS RTOZ R &

— L
- gssel

Il’roho

20MHz [10MHz |5MHz
coding Rate | 4o (dBm) | (dBm) sekintririnl il B
BPSK 12 83 85 a8 Prwagesen hia =
BPSK a4 —81 -84 a7 QE»E }?;:..
CIPSK 12 -8 82 -85 - =
OPSK 34 77 80 8
16QAM 12 =k 7 A0 BI37 DSRC/IEEE 802.11p2s RS (5 Wit EE
162AM A4 -0 -3 -TG
GACAM 23 ] —69 -T2
BACAM Aid 65 -G -

35 DSRC/IEEE 802.11p #Z U R BUEE K
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DSRC/IEEE 802.11pF% =M1

AEBERIAEN —ARRERIIAARESILELSPHE
FERMN, AFEERIEEE PSR EHFEBNRE,
BMN—ERERBAELBERTURUIF—IREDR
T, SMW200AZ TR I802. 1T PR ESL =, W

E 38 DSRC/IEEE 802. 11pREHRRE

DSRC/IEEE 802.11p— M ik & %
TES5HBERATMRES ITSTOONK RS, T AT
DSRC/IEEE 802. 1Mp@EM—8 N, EXAREGE.

I R&S°SMW200A% E{Z S B

I R&S®FSV30kE15S5 55T (BJIEFSW)

I R&S®OSP-ITS RELFF K/ G RE=R + TR

I R&S°NRP-Z81, R&S®NRP-Z31 /& it

Control PC, %45, #14E

X A GNSSIZ AR R R F5 7 7 K 90N 14, oF Xk Bcan
TR

1 R&S®SMBV100A GNSSE £ Sfii&El 28 (a1 SMW200A)
I R&S®NGMO &8 F (5T 352k % 4 X DUTE Bk

MHF BT

%39 DSRC/IEEE 802.11p—EuM MK R 5t

EREMBSENAXES

BESHER/A SRS ITSI00MR AL, HFEemT.

1 WHRE—D. BEFE—EB3LB02.11p) iR %
I FFETSI EN 302 571#r A RIR&TTEM i

| ZFEHEHAIREDNIA

I Z3FC2CCCAREX ML RRE T RN

BRl, ZAZEEZcEXFERN. XE. BXFERHN

DSRCHISEMIAL .

I ®;M-RF ITS ETSI EN regulatory test cases (RED).
Reference ETSI EN 302 571 V2.0.2

I B&M- RF ITS C2CCC Performance test cases. Reference
ETSI EN 302 571 V2.0.2

I %E-RF ITS IEEE test cases. Reference IEEE 802.11-
2012

I HZAR-RF ITS TELEC test cases. Reference TELEC T257
(V2.0)

I HZA-RF ITS ARIB test cases. Reference ARIB STD-T109
(V1.2)

DSRC/IEEE 802.11pf= 4 i 77 2=
BESHERADRAELBEEMMUCMWE00H
CMW1004: & TS7124R 48, o UAT802.11pH R =
L, MTERE

40 DSRC/IEEE 802.11p =& ik (B FCMW500s;,CMW 100 &)
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RZARNBEWT.
| ZBRATARNABRTR, B, K. INESEN;
I BB, ZRENAXENK, 8. BZBRENEETE

f&:
| R, AU~ 8EIRIT
I GA=EN, REME,

| =AU, ZEEHTE

DSRC/IEEE 802.11pB &L MR 75 &

AN, FRESHR XA SRMRS CONTESTAZ)
MR e, FESTFXO0SP, JUBF LRI FTRNE
MAMIKTTE, TEAT:

LAN/ |EEE 488. 2

LAN/|EEE 488, 2

E41 DSRC/IEEE 802.11pE &1L MK AER

AARBHTINBFCMWE00/CMWI00, sEZFEE
SMBV+FSV/IFPSIXF &, Hoh, FFXROSPE] L A& Fi
BERBERDBLTRENLE,

C-V2XTiA R R AR

BRTAC-V2XtirE, T AEf5IEE. BRISGPPHLE 7 LTE-
V2X TMAR BN #SE., B FC-V2XarAEHR, LTE-V2X-
CellEE % BEEETMREEEEZNERA. TE24H
g E R MNTelematicsl R A . Eib, C-V2XA9MK 7
2 ITEMNBINTEEF, —REFHREKNTelematicsiy
R, RILTE-V2X-CelligZ@BEANKBRAR, H—10E
7= B AHSERIT R A A LTEV2V TMAR IR R T 5.
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LTE-V2X-Cell#ft & iz 75 %
FREBAREH - BEZENRERTREETHEN

TelematicsfY T BIERINIK, BEMELNIKXTR. ~L%N
—BMNATE. MTEMRR.

EWE I

42 gEBERENRTR—&%

HMHENE, PESELRASDRESHHNESENGE
UHR., ATRIIEZSBERREMENS, SRAHNN
BN, H, SMW200ARTEBANL, FSW
ATEHNNE, H$HEZTBEERACGNSSU, TRUE
FASMBV100AzL & SMW200AM .

SMEVINASUWMMA R FONSS L JJ

P G’S!T""!

Progagation channsd

(I >»>%

IGMGISG of D20

= LGG
> Eusocth

IGEOHGYG < 26004506

ras swznos R aa gl |

Cuthalar Rx Tests

E43 EZBERETANIK T RIER



I LTE-V2X-CellZ 541
ZEPNRX T D ARKED: AT RENNERE. H
. HUEREREMEAFSW/FSVECE2G/3G/4GHE 4 52 Al
W, WAARERE. FERFRIRSEM . RS, SA®
BOBW. {REINFMELLACLRE, AHRERTE. EVM,
FUETIERE . BORHEES.

RS FEW 1B S S 80

— Prapagation channel s
c anlgra
o >N
Blustoatn IGEE e
WLAN = -
CUIEMEIEG

T

RIESGPPEISEH K, AARREMNNHXMBEMNT .
I & 3h%& (Channel Power)

1 ACLR, SEM, OBW, Spurious

I FEHZE R 2 (Carrier Frequency Error)
I FESrF4MR = (Symbol Clock Error)

I SHURALE (Pilot BER)

I EVM vs. Carrier / Symbol

1 IQRFEFMATEE (1Q offset & imbalance)
I BERFZE (Group Delay)

1 PVT

R&S®FSW/FSVHIEALE M# T ZES MK, —RMEM

2G/3G/AGEARBEBEHF AN, AXRES T WX
e —

g |
= Ty

=

|

B B Pema b R

El45 FSW/FSVit 1T £ {55

EREMBSENAXES

I LTE-V2X-CellfZ=iig#l it

ERENK, FEFTRAXEFESESMWAEGSM,
WCDMA| LTEFBERES. BTFERVMNREEURIT
RN, RITERBERREFHNZERMM@ED, 2N
WAEHE. REUE. BEEISLL. EERE. shZSEE.

MIMOFIBeamforming 5t IX R =% 5 = TR M sETHE
sy

~To
Propagatien channal ¥ GPE ankenna
T i CAM
- 595D
MR Huetnath
AT e L

RES SWW2I0L T s B A

E46 #Z B EREERIUNINER

RIESCPPHSER K, AL RITRMEREMNNHIME DT .
| ERAEBONR

1 2% RBUE (Sensitivity)

1 31755EE (Dynamic Range)

I BAZEHFM (Blocking)

I EEEEEM (ICS)

I =% (Fading)

I BEEEEFM (ACS)

1 MIMO_ Beamforming iz

| FREMT RPN

| TEEMHNINEERE

I FiE X3GPP 2G/3G/ACEHE % H=

| XFEEXFERDE, TRERE. ZREMTHER
I BRETIFEMIMO, Beamformingzzix &l

I LTE-V2X-Cell 5G NRilli# 53

SCHMIE., BESM. ST RNERA BTN, TES
MERASRE—BEMNXTOICHNK, Hb, BEWE
M. LMK, Sub 6GHzAYMIR . ZRKIEMiK. Massive
MIMOMIXFRZA, 0T

1Eﬂ

0 WA Do Teslag

E47 EEBERESC NRUIXTR—%
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LTE-V2X-Cellj= 2 Wik 77 %
FESHERATHCMWIE &1 L —§ 58 A ST E L
PN, BN, ZESRAT, FREEHEH, RFE
M= RERFECERNT AN, M TEM=, CMW500
—REMLTERFERN RSB S REE .

E48 LTEE SRR T A9 E M — NI e

5G Sub 6 GHz9 M. o I FICMW 100 & 8 5e B3,

ST,

| HESEHTETE 26 GHz, #3534 160 MHz

| SHBREHRES, XHBEHESS (GSM, WCDMA,
LTE, WLAN, BT, other)

| MRS S O

IETobIE LA s

| SR ESEERERL, RO, RANREE

49 5G NRIEFSEX TN IAAER
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LTE-V2X-Cell—Z MMzt 77 2=

FTESRERAEAIRES TS8I80M K A%, T UXAFN

REZTBEREM—BMHIMENK., LRE—MGSM,

WCDMA | LTEMRF &, Bid &R MFARCMWENS, o]

FMAREGUK TR, BN, ZNXRFREAAFREEX

4. INEEsR KAIR&S CONTESTRE M4, AF—EMHIAE

MEHENER, BT

I R&SCTS8IB0R L REsR K, A TH=:

I LTE (Rel. 8 and Rel. 9) and LTE-Advanced (PRO)

1 WCDMA (Rel. 99 to Rel. 9 incl. HSPA, R7 MIMO, (DB-)
DC-HSDPA

1 GSM (Rel. 99 to Rel. 9 incl. GPRS, EDGE, DARP,
VAMOS)

| XS ERTEFHERNR IR V2W, atdt, Sprint,

USCC, CMCC, CT---

TIFEMN ace. to R&TTE / RED and TELEC

BAREXRY. Mg KA RS CONTEST 4

FATME

Optional RRM / IRAT: LTE FDD, LTE TDD, WCDMA,

GSM, C2K, TD-SCDMA

RIBIL AR, AATIZRBIGPPHSEME R, EMAMAEN
., .

TS 26432 Epaich and vided tleshony lenminal BLoush: wasl pecifcatan

G TEEI010 | RF & AAM & Proment & GHSS
TS TS 3441 RF & RRM test (FOO) |
WD TE34025 | Protoo Test
TO-SCOMA [ TS34022 | RF & RAM et (TDOY |
WD T3 34071 Armstnd Global Postionng Systen [A-GP%; [FOC)
WD TS 34472 Assted Global Naigaton Sealne Sysiams (& GNSS) [FOD) |
WCDRE T= 34223 Intsimet Froioos] muliimadia eall cemol protocsd based on Sascin Inkaios

Protocal [51F]) and Sesson Descrgbon Profocol (S0P
LTE T536521-1 | RF confomance Temt |
LTE TS 36.521-2 RRM & orfo ireaa Wl
LTE 1536623 [ Promool sonformance st |
LTE TS 36571 UIE poeitioning comfarmance hesl

E50 E=E ERE - SIHAMENH e %



C-V2X-Direct TMA fi ik 75 &=
3GPP#rfERealease 14 B2 HCVXEX T HBMBEEED
PCoMUu, He, TMAFMBETEEINNNA, BEFEH
GNSSTE##7EE. FESKRERASRENCMWG00,
FEASMBVI00ARI T ERC-V2X TMARS MK, HAF R
T

CMW-KUS14

CARFIV e TR0,

E51 C-V2X TMAE fF 1 QK 77 2

BESHERLEATEEMCVIX TMANR FE . o ISR
MIXITE 0T -

:-‘- SAFRIRARZREIT
vk B2 nwwsrvox §

FLEES ki\‘._ n )¢l =lendie

Las Lo o e
CMW-KUS14 ;-i:-ul-. EER MCH S ~ o

SR O IR AR w IR
Y ez REmia

mmmmn
A TTHAARS GETIIHTIN G Y AR

ERMATLWL W PRI - e
ALt - GURSRT TIMRLINN
RO R EE TR P eedo N0 AT W, PO IR . B,
R CumETS Naeeew e eRe emmm

fino R TR

smwats v =l P o

R sl et B . e ——
i MO, T R v
M ooes mries e e d AW e ANt
SRS BRSPS s -

E52 C-V2X TMAs@ fE# QK A&

EREMBSENAXES

C-V2X RGP\ ML AR R TR
3GPP#zftRealease 151 22 3 C-V2XEX 7 — B 7
R%%. FHHA. BNEBIEWMNETETRX N TR
BTRER. TEREERE. BR EFWZEBRENRE,
BIEENEAMERZINZMARNEE, N=ONE
%, BRKETRES, Eit, BHEESG NRV2XHKRAFE
BREZEA.

3GPPESCGHEXH, HARMHET —FEAN. 87
FERMZEBEURLLC (Ultra Reliable & Low Latency
Communication), URLLCZEBGZ B A o] IR (R R iR R
R, ZESHEXRASRMESG URLLCUIH TR, HWR
EEMT .

r Signal and apecim anatysis

E53 5G URLLC® A 2=

RFIDAWIA MR TR
FREBRRASRETENRFIDNA TR, BFEFHN
. MENHAIL=KEn, ETESIHESMBY, i
B FSVEAFS B ITTC2600fRAMIAIESR, T

BFID Test Systenm

K54 RFIDMK 2 2 TC8910
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BEHNRITEMT. 1SO 11784, ISO 14223 (LF),
ISO15693, 1S014443 (HF), 1ISO18000-2 (LF), ISO18000-3
(HF), 1ISO18000-6 (UHF), ISO18000-4, 5 (Microwave 2.4G,
5G ), 1ISO18092 (NFC)af e sk AKX INE . S IESTSUNIK I
B. HICHRKIE R MM , Bam

| EANB AR THERE TN P NERS AR ARE
Ll | GERALY I EEAEER NS
| IS ILNEARES LnEesNRT NS
(ECELEE 5 IREREES 1 ENaREAR
| 2EME I RETINR | R MERE
| SHEN INESSR | NLEsey
(ELLTS 1RYESH 1 ERERA
1hEres 1axinnes
| BENULT 1 SR
I REEse LRt
P ETERNN RSN
[E Tt | EEERRANL
P ENB TN § RN
1 RRSRR LRESTUT AR
| EENT MR
— S
FH SN

EHSMEBYNEIESERE. —2FHSMER, Z2
HESMERYL, FERW—K=Mm. US> AEENKF
OTAZ O3

3 SAE AN
EHSHMABEANE, TERETFTSMBVIO0AT E SARtEilss
I, WK A EEMXAMOTAMNR A =,

| ZHSMEENR
MREHSMBEVNSIRRAS TN ERBIHALLE
., B, #EHOMONMEAZHRG L, W MNERETE
BN, WTEMRT:

ROEN

E55 FH AR EAL E EN K TT1ER

TTR, BT REDEHSH ALY 5 55 i B & BRI
Kex, A, FEIRFHSMEBEBVASHNERRAT
m, B, ENKERNETLAR, FESMERVASER
HMNEMAZIRE R, T RUMERASS R A5 08R4#
s, BT MERAE=TNRME. Mu-centerfk -, WR
EFRWFGRELEEST, TUEARISAT BTN ATNKL
i “GNSS Test Automation ™
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I ZHSHOTANIK

WREHSMBRACEMMMAT, TEREFMENE
EHOTTR, T EROTARN = 0N T77%. EALTTE,
FBEIRININESFR, M TEM

56 F 3 SATEEAOTAN K T 1EE

AREREZEREEHTNIL,. KBTUREINTITIL. BN
RAEZHBEFRFE, A, BTEHSMEBIAZHRT
FAK, By, TAEADST200F#EHETS71247# =

Parayt—1 LS
<FIthk,

ZHSMOBERINR, 81 fRERBREENR. 45
PREMG T HEWRANIR . BSR4 IR i 9 L
RAE, WTIEFFRR.

E57 FHSATEEALNIX T

RTK GNSS# AL

RTK GNSS#EKAESHBREEMIE. KSEMBIKAN
UM EM TR, BNRESEMBEE. HHE
BT

s 862 -
(B0 Sy aehe j— mE e
® sons |
L |
T TETATT B | ey ‘
- 95 11 ™ _"
Y rev ¥
el \_Smensstin —_— A —
—— TE—— —
fszzsl
.
= pEaawt
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eCall/ERA-GLONASS izt
eCall/ERA-Glonassif AEE 4N T -

CEMIVTS b

]
ot EW

&59 eCall/ERA-Glonassl i 4E &l

RGN (£ eCall/ERA-GLONASSIK ML SE H #B8 2 — I
KEEA, BHTHRENXGNBERENL, FEARAHMEL
AMEBFAEMUNTER N, MHETRTENEAE
Dl

ZEERLBS

FHMIBSEN, FERETERTBEMNEIRLIHKENAK
NERFS AEREHREERFS. REEMHEMEM
BE. PE5HELRATIRENE TSVMBVEE SiiEilsE
MCMWELBEGUNFEEHEEEMNAN, THTS-LBSH
R, ENEAERT

Cuntest

A-GNSS

lost Cases

& 60 ZEEEMTS-LBSHR EE

EREMBSENAXES

GNSS REDMN,

RED - MY L& B iR&ME, B2016F6F13REEHEHK
IERY RTTED 1999/5/EC, BDR&TTEME, EHHIHN1E,
WEI20174F6 B13REEFIHTT. SEMSEETSI EN 303
413, HMHAERMT

-

E61 ZEH SATREDNHAER

ERFTEEENR

RERNBBLELEE, TEGFEWLAN, BluetoothFINFCEJ,
MELBEAN. PESHERLRASIREFSMXMSER K
HNEFMERNIRATE. 8F. HREESNL. HLES
MARENK=FAE, WTx:

E62 =R L LE RN TT

biis
&5

WLAN IR
WLANE U, EBETCMWE00F &, 7 URHES AR
EEZER -, HNSERNT .

LIERFUL - D0

E163 ERWLANT 4% NI ERE
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CMWBO0OTREWLAN R SR UAMMIAER, MT.  ERRBYCMWE FTEF SN RRET 0T LS
R, FEHNEFESBE. TNARBTES AR
MOSFT#, HERBMEFESBEMME. NTFEFT.

E64 FRWLANT L ERENXERE R

Bluetooth;ilizt
Bluetoothgy i, EHEFCMWS00EE, TJINRHEES
REEREE —BNE, ENHERNT .

E67 R ES REITHEIER

WLAN % Bluetooth— &g 14 IAE 5

R&S TS8997 E& EEMIKINER S, FSETSI EN 300328
V1.8.1/V1.9.1 (2.4 GHz#mEx) FETSI EN 301893 V1.7.1/
V1.8.1 (5 GHZIRE) MENE. &5, WLAN 802.11a/b/

E165 % Bluetooth & 4% & MK AEE g/n/acFiBluetooth f:M3x ,
CMWE00 T2 4415 FF 9 & S A IR E R, 0T RESTSBI97 R AT &R EFESRMBENAR, HTHE

WLAN#IBluetoothfg —E M IAEM I . =] IXFEHIE 2 &S
BCMWL00F &, REESHREEZER MK ENik
EET .

il

1414441 Y

66 A Bluetooth B4 EFEMIKERE R

168 = WWLANZ Bluetooth JE £ i 5 — EU M IAIE M it
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R&S®TS8997 5] M&E2.4 GHzFI5 GHz#MERSE Bl A A9 Ta vy o 2%
wE FlUwELLBEONEE) PBEXRANEAR, 81
WLAN 802.11a/b/g/n/acFiBluetoothTL&BER A, iZMizt
ARUHEONAFTR, 0T

Z4ETSI EN 300 32849335t 51

Si¥asa i Thas
HELE, Tx&RF, Tx-1EkR

FEARTE). MAMAESA. BBRET (REART
HESRDUT)

BRI E

H#EFA (Medium Utilization - MUY BT
BiE R

S AfEEEHEE

% ST SRS T

% B BRI

FEWAL B

EWEE

Hh 38 E i E

Z4ETSIEN 301 89349335t 1

ESR Tk
S HEEERE

STEmsmd ThEE, & sTThEisEsl (TPCY ,
Tha3E{LEE

% ST A R
JEUTAN Ze A
TSR ikiE(DFS)
BHiE R

FEUHLPE 2

FA FRif5 il PR
HhIBEEIS5ERN

EREMBSENAXES

NFCz
NFCHMIR, B aENtmErEXni, TZEET
ESRSMBV | LU FSV/FSW(s £ =ik #ERTO), &4

MR AHFS-K112PC,

I NFCE RN
TEOWAERS, REAAHUKTR, TEAFSW/FSY
HRBERTOZE AR -

RAS RTO wth NFC Opbon
R&S RTO-KH1 incuceg NFC |
Trigges and K0 Mods)

RAS S\ wih Opton RAS SMs-KES

E69 EANFCT L & 1aE NI AER

I NFCH =g
MagmE KM, B EBFSW/FSVARERTO 5E AU |
N

E70 ZZANFCT 2 & 2 I & U I AE R

FiAmMEL NN, BE2EFFS-KIN2PCHRHEZRK., F
EERERATHNFCUK TR, TT5EMNFC-A, NFC-B,
NFC-F=fiEX TEYMHKINE . T
1 TaEEER
o HURIERKEE (Carrier Frequency Accuracy)
o TN & (Power Level measurement)
o SHIASIENE (Waveform Characteristic Measurement)
o HIB%I REE (Load Modulation Sensitivity)
o IBR{EMR (Threshold level test)
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| BRI
o 1 #IAHIME (Load Modulation Measurement)
o TR (Power reception test)
° Wi ZEIR [ {8 (Frame delay time)

FRMILLESICRSERMR
EFHEMNBSERATLBEHNREES. FESERERAE
REAZBEHFIXLZMWAOCRERNXTR. ETIQRICR
&, FHEPENMESIE, TRl EiEUESIRI%E
MEBREHREANMARFESHERSEK, 0T

FEHMARNAERE

DSRC & C-V2Xi#E{EiXE &

[ 21 2 Rbvosmscacs | <
z L 0
BT AEDS w TR n_,z‘ - ~Ras
- a~Ey 12l it
e (B (B
o b ers
gt ” s
s I ssssd
3 . ~tiME Ll
<0 o MGG : ~ =§:mw
M e i\ MathWorks
: BTRALANe ()
3 axsaydne
ANREWIE N

DSRC IEEE 8O 11p G-I R AN E
E eI MHAMRT R

ERRBE AR HWE | —HE | SR B2 | —HE | PR
RASESANIA Wi [ ] L
FRSEEMEI DA, P L ™ (o)
RASESCTII0N b ity ]

RRGIFIN e s | ® 3

REBEFEVINR | (A5 SR L {3}
RRSECMMED AL (e (=]} =]} 3 .
RESECHMGTD TR (e {1 ()
RRSECHMN0 AL (e =]} 1) L]
REBEITEA ITS PHLFEE L] L ]

RESETEIN il Mk (=]} L

RESERTD TR L ]

RESDRTH T =]}

E71 EBEMNITLESIERS HBNKER
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M RE RFID GNSS WLAN Blustooth KR
EamE =g Pk | MikAHE | MlAE | HMlHE | NAEE
RASEENNLI0N w R R L] 12 [E&1] ()
FAGESREVINNG FRITGE L ] 121 131 1] L ]
RESERGT w00 i3 AR ] [ 1 (]
RASEFSW | i 5 Lt 4R 1R . 1 [ (1
RESEFSAR {5 S e L ] {3 [ (] [
T L[] L .
FRBECAMET EHLE T {1 13 [kuj]
RASSCAMN 10 T 13 11
RESETE IR RFID £ % 0 L]
RESETSEET IR LT R - L]
FASSRTD e A (o)

x 1 @KRTHENR, (OFRFITEME:

A2 WHTE BERAEREM T R, BoNKTEFERFEHE
IS E B A

A3 BN MRAME. BAHEHE, BHRARCSADMHRALR, #
BEHUSE BT,



—FEHEEMLES

EREEWABT RS
BEPEABRBEEEMAERETESERFENKRIEE
K, BRANRBRZENFREERHRET, MEARSAK
MREMERNRETUYNEREESME AL, AXAR
SERBHT FRELFREHIRABTRZXE,

BRUNAENTHRNEIS N BNYEHNR-RIM, EEEA
MRE LT ZEHTMEL, B EXANEREREE
ZHSRR (EIEEFIXL) MLRR (KEEEFX), BWEEFLE
MAEMEREIS m~30 m, EBATREELERERE, KEFE
BHMEE100~250 m, EATIZEERE. BAr, #£20
GHzA TRMESCIUR R A, ME TR IRBABARRE

100 GHzW EBRDMER. FHHEZTETEDE24 - 29/
60 - 61 /77 - 81 GHzX JLMiikx ., KEEEBIAETRRMT7

GHz# % .
. v An Q

arvad vea

Larg Rmge hac

Lo

5 Cares
Srort-Uacker Rarge Ratar
Unsow e

EFWMADASAGEGTREE, FHMEBTETRENATHS
MBEBERKAES . ZRRNETARNNLERLETE,
R FR/AKEE B8 B ARAYBE B/ AN F AR

RERERANINREFZZEHESE (FMCW) =,

FMCW (frequency modulation continuous wave) ik FE
BEMEFESHREESMEREX, &N EHEHZERM
ERLLHFH., SUAREE, SSOERE), NEE
ERes, WREENEHEERBR, MENBRERBES

= Transmit Signal
Receive Signal

EREMBSENAXES

FRELESERHANEBERTERE, EBARFES. &E
ARSES. BTRFESEFHERNE. NERBIFRE
SZEMMERE, TEEBRNEBRMEZEERY.

BUARGENABSBEEREBEORE. FREENHE, U
REXRNEBNEZRERENEES., FFFMCWEIXL,
HIBMwRRE T IRE PR, HX403E8CPI (coherent
processing interval) JRE 7 ZEEESPFE, MEBHE
AEEFRNEENFTEARTELABEESHNERILAE. b
F. FMCWEEAHESHREE —ERE LT XRNE
EthERAEW, HAE-NXBEARRILBMELEE. T
FRBEZMNAMEAMEENNELRNE W rER, JUET
ERLLATEAL.

= ]

Man lnaar chirp
situatian

-- :| ‘:
K

Iiviacim ml by

Lilil Il s e »®

X—EBD MV RRRTT R B HHE (X SFMCWE S+,
EENEFEARFHFMCWESH, §—KRChirpa9& it
B ZEFE_Z

BRTEELESNER. IMNINBEANTINESHIEMEE
ENENFERIE, TER=MBEATHX, 23ELT
w. BT, MEFERASTINNEENEERER.
TRETHETMESHNEFE, LHEMRERRERRFMCW
FSN, WEARRNERLENRATM,

B rarletsencs
B S0 puse
W B0 MHE chip

5OdB SMR 1508 SR I?NBSHR

“JI | g g

AV A A bt 'M‘
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Rt BEEAFEHFMCWESHETHIE, WX FLa9H
a1, LMK B AT ERON 2 £ W REDIESHI— BP9,
FEME RN EBEERHSLMIME 22—, RISHHAINIXTT
EEEARTRBES RSB MBENRMG, FEHXE

AGSHTEFES HENR
FHEERNITESHE D 31224 GHz, 77 GHz, 79 GHz, 18
R s E i 7E500 MHz, 1 GHzR I £, Rt HiEM{E
SR E T AR K.

1. BEEBB /7 GHZHH
2. BH1 GHz EM DA HTE
3. RAEENEHME M EANEEMH

MFMCWES, KUSBEHENK, RESERES~4T
RENFE=%.

= IREUMETELFTEAREAENENIE. it
FERERS M RS/EERRE MIMIMOG LM E SR
WHEEMAERER. ENFENENE-ANAFIRZMIMO
RENTTEEMEZFNE, FEEAUSIAXYHEFER
E. BERCSHZL#HMBHRIFES. I, EADASH
Gitp, BEMEFHRFETETHANSH BIRIR D FH M H BT
RIAEERN 1, B sh7SIREE A B AR R A A U R Bzl
BIADAS R it A B By b & LT

RASHIMETT RE T SimHUEMESHHUFSW, BHZH
W ARXBEECETE, JMNEFEEBEETB5 GHzH
FSW85, o] P& MRIKSMER Y FSW26 5 FSWASEL & T %
$esFS-290,

R&SEIEB RN ERM L, FRT BGRHREFKIERRE
%, EARHEE. 8. KOS —RITBONEGTR.
RORBENEMEAE,

W FAFFSWESES SHEN T, TTEZDH85 GHz

e, THELI.

RE. BTEHBEELBRRKAERREAM, HLEE
((REEAL S E A7) MBANEERNTWMAT 2N, B H9IR
MEE X AT B TR, MR/EE. DERNEERE
FESE. TRRERRIEIRETERESNRHEH
it ZRELFPREESHAOERE, BHREREMEHN
TENXFERBHRE. ARHbLENESHBFFENED
A, WENKXTRENELE,

FS-Z90T & 4fige, T EHER60-90GHz, fEMkBFSWHIAK
ES. HITRNEHRNERR, FEPRESEZEFSW,
SHFSWHISRER B R X, FSW26RI T/, £ ERINE
B, TG EBSNHREEmREE, FEETERRLE.
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HAFHRABR, HERSHFSWIT DERRSAE2
GHzr %, o MMHAFSWHIH FES, EEHEEE

RTOTRE %, A ATRFNETREENERES KRS
1. &S IT DS GHZH 3,
KA K.

BT ARKE79 GHZERER

4 GHzZ B R &1

HiENE FSW85 552 GHz 5 GHzEz %
TEMHBHRE  FSW26 + ®5512MHz | 2 GHzR#
FS-Z90

MEHM4TE, RISHEETEITNEFMCWES
f£FSW-K60, F1FSW-K60C,

A9 I 1%

EFEHBELRRGT, ATRWEZANBR, BERREIERE
RZMARBHENFMESKER, MRERAERHChirpF
F. MR, FSW-KE0CHLE 4o M B3Rt & —RIAM KX
B, FHETEHAEN, SEELENE. BEHSEE. Chirp rate
FChirpL 1t E 55

TEEZFSW-K60CH 4777 GHz, 5 GHz#EBEFMCW{ES MR
B, THEL, ZESERABTRMEFNENIMES, E
BT 4 FSW-K60CIR BIFEFI A LER .,

EREMBSENAXES

TAESEE
AFRNEBELT RSB LHRORHARELERS
RES°SMW200AREE (4158 . TP EEMELES.

P 8 2o o8 DUT
| TIRESERE
* HERENETILRE
. Eﬁﬁ?%ﬁﬂ’hﬂ%‘] =
I {EfPulse Sequencerfiizﬂt . BEERKRIEE

I SMWF= A RRMERES
| EFRREIMERY 47 (SMZ90, FTARBIIAE)

HEBHRER
R&S®ARTS95100 USRI % BARsh7SHE . Bl TEF T
kg

negative Doppler
180=> increasing delay

Target 1
Speed:

—
(C g

Our car
Speed: 80 km/h

Target 2

negative Doppler qum Speed: 75

increasina delav

Targetj

Pedestrian is crossina
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ARTSO5104F M a0 T~ .
| BB SEE
. ZEHMMBNEL, NESMNELRE
| ZRZEWANERAEREHMEHNEIR
| KFETHNE, TRIUB IR AREIZEN T
| B RIEEEO M, &iz2.4 km
I BARM&AEE =700 kph
1 %3524/77 GHzZIUMER
I &K1 GHz

75...82GHz
or

24...26GHz o

(L

ARTSHECE T MM EEFTR, EASANTXRE, SN
BB, XULHTEBEFRGRE. NIiRKEREREIN S
BRYATNS BRHSHR.

AR ERR
R&SCAREGRIEHAHEHMEIR A A7, EBHEZNBEIRN
BB S & EENT .

1 24/77 GHzjiEk, 4 GHz 5 SEE

| ZEHGEE, TEESEES, NERIIMISTHARNE
FREEE (A E )

JiREZEEMFBIRCSSH

AERKRLH B R (IR TR, ATTEIRS
BAEE ] ATh TN E 5 ™~ mAYEIRP

EERPARG T, TS0 GHzASEL, MOBWERIE N

IR
| EERFHEAN, TEA6 GHZARNESIER, EATIL
B5, MITIHNR

| BFSHN~ SAEREE

158

BEiREFEZNEERWNL RS

RASIRE T BB ARBRAEFLNXTE, TEMRA

.

| B#RrEIEEARTS95105AREG

I S FSW8E | sFSW26+7RE22RT02064+ FSW-K60/
K60C

I 5 JESMW200A + SMZ90 + Pulse Sequence#x {4
(K300)

I TRIENRPTIOTHE U R4 TASS, AT MIKEIRP

I FRMXBEEATS1000, E#FE7124

| EFEEE. HEZUBH. &I UINMIERE TR
B, BN A EE

1 Bafli#4QuickStep

BN TR

#a (2D) .




B UM A 489 -
1 EIRP

| BRI M E

I FELL

| AEIRE

EREMBSENAXES

BENTSHEHAENK, SHTRENT:

1]

| HEXFETHHR, KUACC, BERE, AYEF
EZUPIEIN7}
I BCEHILER 52 s T2 Ras I A R HILIR
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= BMSE&ZMIXEA

MER&S BMSEGZNIXMMARTTR, WABK, FRERFF
BREFEMNNIKEERRT R, ITRTRRERT B Kt
TR, ERTHERAREBMSKRE,

BMS R4 & or

MEGIREGR. Gk, WHNRRESERMNBSETE, &R
BIMEIRERA T R T AR S E BT EN., £
BRERT, EHRFEEPATRRNERALE D, EF
k. MEBBASNNEHETE. BREHNRE. E5K
. OBRHRWRESZE T HHEREL T, SN
AEBEBRENNEA, N TRMEESENHR. BRXSS
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