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09/06/08 14:33 —B—
Trace: Clear/Write
= Detect. Sample

Burst Length: 470 ps

Ref: -20.0 dBm
Att: 0dB

RBW: 300 kHz SWT: 1ms
Trig: Video

= VBW: 1 MHz

urst Lenght:

Span: Zero Span

T Level T T Manual Burst
SWP Time Length

Adjust

Center: 835.2 MHz
W ———

Measure Standard

FENENE.

09/06/08 14:25 —B—

*RBW: 30kHz *SWT: 5s Trace: Clear/Write
VBW: 300 kHz Trig: Free Run e Detect: RMS

Channel BW: 3.84 MHz

Ref: -13.0 dBm
Att: 10 dB

3.84 MHz
Center: 2.1326 GHz 4.608 MHz
Standard Iy e
Adjust Unit

Span:
————
Measure

Bk hESHIIENE

&8 TDMA POWER Ih8E, R&S®FSH T MR 4> it
(TDMA) BB R TR E RN E, H 7T EETHARE,
FrELENNSRIRBEEHEREB GSM M EDGE #RAEMSE
X,

FERNE

FAEENXRNEIE . RISFSH sEBHE R E XM EH
RIEMIIE, RASFSH T PIRHE LTE. WCDMA GSM,
TD-SCDMA, cdmaOne, CDMA2000° X% 1xEVDO #5
BEBERE—RNEFEENE,

R EEIRNE

£ ACLR WEDhRE. A A BN 2K ESHIRE4E
WBEEHEE. ACLR ERF R ESREEZ. FASXIHESM
BB RESERTH.

HEEENXTTIMNRBLENTERT, ABXH
M#EKEE T, RASFSH B T £ % & #5 f (Lt
w, WCDMA_  CDMA2000°, 1xEVDO, TD-SCDMA #i
LTE) Rt TMEXRE, BRI MBEXSHE. ttw, Xt
TEZHEESNE, ARITMNAARS 12 £FEMRE 12
FHAMBEENIRFEREERER.

R FAZUE N E 3GPP WCDMA {55 #9%BE iR tL (ACLR).

14/10/09 16:17 ZB—
*RBW: 30kHz «SWT: 500 ms Trace: Clear/Write
Att: 5dB VBW: 100 kHz Trig: Free Run = Detect: RMS
TXPwr 1 (r) -140 dBm TX Pwr 2 -344 dBm TX Pwr 3 -191 dBm
TX Pwr 4 -244 dBm Total -125 dBm
Adj Chn Lower Upper Adj Chn Lower Upper
-579 -57.7 dB Alt1 -68.1 -582 dB

Ref. -18.1 dBm

Span: 42724 MHz
" Channel =~ Power
Settings Unit

Center: 2.1 GHz

Mode Standard

Display



Xt LTE (FS#THE LSRR &

12/02/10 15:00 ZB—
»SWT: 100ms Trace: Clear/Write
VBW: 300 kHz Trig: Free Run = Detect: RMS

TxPower -26.3dBm Tx Bw 10 MHz
Range [Hz] RBW [Hz] Freq [Hz]
-17.500 M -15.500 M 1M 20938844 G
-15.050 M -10.050 M 100k 20981111 G
-10.050 M -5.050 M 100k  2.1048889 G
5.050 M 10.050 M 100k  2.1150556 G

Ref. -29.8 dBm
Att: 0dB

Power Abs Power Rel
-83.15dBm  -56.89 dB
-92.24dBm  -65.97 dB
-74.33dBm  -48.07 dB
-73.90dBm  -47.63dB

A Limit

LTE(B 1) Ch: 0 Ctr:
Standard

2.11 GHz Span:35 Mz ]

Mode Settings

X WIMAX™ BoRfES (B@Z%) #TRTIHMENE (RETH) .

RBW: 100 kHz SWT: 20 ms Trace Clear/Write
VBW: 100 kHz Trig: Ext. Rise Detect: Auto Peak

Ref. -20.0 dBm

Att: 0dB
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Center:2.4 GHz
" Manual [

SWP Time Trigger

447 GSM/GPRS/EDGE % 5H=2,

12/10/12U06:52 Z—
Sweep: Single

943 MHz RefLevel:  -40.0 dBm

® Center:
Channel: | ---

Ref Offset: 0.0 dB Trigger: Free Run
Band: --- Att: S 0.0 dB BCGC(TSC): Auto
Preamp: On

GPS: Lat. 48° 7'39.420"N Long. 11° 36" 38.378"E Alt. 525.2m

Global Results

RF Channel Power: -52.27 dBm Burst Types: MNNNDENEE
Burst Power: -51.79 dBm BSIC (NCC. BCC): -1
Carrier Freq Error: -46.48 Hz Traffic Activity: 87.50 % _j

Modulation Accuracy

Slot Analyzed:
Phase Error: 2.4 °
Mag Error:

Slot Analyzed: 4
Slot EVM: 359 %

Trigger

ZREONE (573 & S4EAR)

fE ML & 1Rk (SEM) Thee, R&S®FSH T U £ & uh
2B, m’*ﬁ(%??ﬂﬁvﬁmkﬁi 5. SBRESRETE
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FIA R&SC®InstrumentView k{4, of PUBREE . EH0H B A
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BT E p i E S _ERYE B
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47 GSM/GPRS/EDGE % 5525
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1 F R&S°FSH-K44 % #4347 3GPP WCDMA % 515 5.

® Center:  891.6 MHz Reflevel: -10.0 dBm Sweep: Cont
Channel: 4458 Ref Offset: 0.0 dB Antenna Div: None
Band: WCDMA(850) Att: ° 10.0dB P-CPICH Slot: 0
Transd: Preamp: Off Ch Search: On
Scr Code: Auto

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

Global Results for Frame 0

RF Channel Power: -24.96 dBm Active Channels: 68
Carrier Freq Error: 18.4 Hz Scr Code Found: 0/0
1-Q Offset: 012 % Peak CDE (15 ksps): -37.73 dB
Gain Imbalance: 0.01 % Avg RCDE (64 QAM): --- dB
Composite EVM: --- %

Channel Results

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

Power: -34.97 dBm Power (Abs): -34.98 dBm
Ec/lo: 1.46 dB Ec/lo: 1.47 dB
Symbol EVM rms: 0.48 % Symbol EVM rms: 0.54 %

P-SCH Power (Abs): -37.94 dBm $-8CH Power (Abs): -37.40 dBm

T ResultT T Display T Level T Signal™ " TP

Display Settings Adjust Settings Settings

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

3GPP WCDMA B TR 2R St X BIESSEME.
RBW: 100 kHz Sweep: Cont

® Ref: -40.0 dBm
= Att: 0dB Preamp: On

Center Frequency: 2.1326 GHz

Code Channel 1
Symbol Rate: 15.0 ksps

dBm

Slot 0

RF Channel Power:
Composite EVM:

-65.0 dBm
Power: 061 %
-50.0 -

-60.0 -

-70.0 -

-80.0 -

-90.0

-100.0

=110.0

-120.0

-130.0

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

1 ] R&S®FSH-K46 3 {4441 CDMA2000° % 5H=2 .

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

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

RF Channel Power: -25.49 dBm Peak to Average: 6.64 dB
Rho: 897 PN Found: N/A
Composite EVM: 5.81 % Tau: N/A
Carrier Freq Error: 11.9 Hz Active Channels:

Channel Results

Absolute Pwr:  Rel to RF Chan Pwr:  Rel to Pilot Pwr:
Pilot (Code 0): -32.52 dBm -7.03 dB 0.00 dB
Sync (Code 32): -38.41 dBm -12.92 dB -5.89 dB

" "Result “Display CHEnner Signal FowW
Settings Select Settings Setti

Display

44t WCDMA/HSDPA/HSPA+ ZHHES

WAL RN, BRHEEREN LB, BED
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®RE (EVM), NEAMGESHE. BUBAEE (E) 5F
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WM EY, A& RAS°TS-EMF NERFHN £ M@ KL%
B, R&SCFSH-K44 iEgE & WCDMA SR8,

R&S®FSH-KAA B B ER. RE=ZIREETNEL
R

1 £ 3GPP WCDMA I8

1R E U

| FHEHAGIR R

R3SFSH-KAAE EAHEHADEH IR N ETNRE, MERAH#TT
WCDMA/HSDPA/HSPA+ 734, 1ZIEMFRES IMER TN E
e G AmENR S BEENEENER, Al ENEER
HXBESSEME . (LW RFEE R, HEEEIHERM
£46 EVM, mEEEIREHT SR, SRXYRETH
FERS MURGEEXEMNAIRNTNETFHMER.

514t CDMA2000° 5155

fic & R&S®FSH-K46 144, R&S®FSH gEaiA 1T CDMA2000°
BEWGRSTNE. BT BN, SUENFTUETHES
$fEiE (F-PICH) FIREIE{EE (F-SYNC) fThZX, FHAEBN
EMBREHRE. BEXEIRE (EVM) M Rho, MATIX
SR FESOE PIRBI R HHRIR, LMRIESA.



MERHRRESSEME.

CDMA2000° #Bi5 15%
01/06/11 09:17 i
@ Ref: -25.0 dBm Bit Reverse Sweep: Cont Base SF: 128
= Att: 5 dB Preamp: On  Trig: Free Run PN Offset: Auto

GPS: Lat. 48° 7' 38.760"N Long. 11° 36" 43.338"E Alt. 5759 m

Center Frequency. 869.9875 MHz RF Channel Power (RFCP):

Channel Number: 799 Sync Power Rel to RFCP:

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

Carrier Freq Error:
Pilot Pwr: m dBm_

Composite EVM:
-5.0 -

-10.0-
-15.0
=20.0 -

-25.5dBm

-12.97 dB
-7.02 dB
11.2Hz
6.16 %

PN Found: N/A

| =
Start Code: 0 Stop Code 127

Result " T Display T Level T T T Signal

Display Settings Adjust Settings Settings

1 R&SCFSH-K47 #4447 1XEV-DO £ &= 2.

® Center:  1.809 GHz RefLevel: -20.0 dBm Sweep: Cont
Channel: 80 Att: 0.0 dB Trigger: Ext. Rise
Band: cdmaz2k(1800) Preamp: off
PN Offset: Auto
SYNC 0K
RF Power
Total Power: -23.71 dBm Traffic Activity: 75.00 % [N |
Pilot Power: -22.89 dBm PN Found: 288
MAC Power: -21.83 dBm
Data Power: -22.89 dBm

Signal Quality

Rho Pilot: 996 Tau: 147.52 ns
EVM Pilot: 6.14 % Carrier Freq Error: 233.0 Hz
Peak to Average: 10.36 dB

‘Result Display
Settings

Display

15 3 R&SCFSH-K50 344347 LTE FDD & 5422,

® Center: | 24 GHz Ref Level: 5.0 dBm Sweep: Cont
Channel: --- Ref Offset: 0.0 dB Cell [Grp/ID] Auto
Band: - Att: s 150dB Cyclic Prefix: Auto
Ch BW: 10 MHz (50 RB) Preamp: off Antenna: SIS0 / OTA
Subframes: 1
Global Results
Channel Power: -11.12 dBm Cell Identity [Grp/ID]: 1 [0/1]

Carrier Freq Error: 511.4 Hz Cyclic Prefix: Normal
Sync Signal Power: -42.82 dBm Traffic Activity: 78.81 %[ |
10 Dffset: -58.09 dB
Power: EVM: Power: EVM:
Ref Signal: -38.15 dBm 0.556 % PSYNC: -42.82 dBm 0.84 %
QPSK: -42.89 dBm 121% SSYNC: -42.82 dBm 1.28 %
16 QAM: === dBm - % PBCH: -42.83 dBm 118 %
64 0AM -35.25 dBm 1.03 % PCFICH: -38.16 dBm 0.89 %

Result " Display " Level Antenna Signal

IEEN Settings Adjust Settings Settings Settings

R&S®FSH-KAGE & o] B FREE RN E, MWEHITAN
M. ZEAEBNERTRNE RS BEENAR S BEE
MEENER, A ENREREXBRESSEME. ttw
RF FEI&E. FEIHZX. Rho MEH EVM, FEINXAX
TRENE, ERNTSHREEE.

mEfEiE

)
/S0

FIFRBHF SR, & Walsh HIDH(EER SFHM

53#t IXEV-DO & 5HES
fic & R&S®FSH-K47 %44, R&S®FSH
HEWHEFNNE. ixﬁ’l‘)ﬂ)‘(‘)”'%ﬁﬁ’ﬁaé%’}éﬂh X LS
?%1 BXRESHENEXREREENELITNAERER.
LEZREBR/EME, BENXSFEHMEIL, SH)
"[ MAC F1¥E, MUEHMRE. EVM F Rho, BT
4/)”'J5'i§]"l°ILE’],JJC Eb 4N 1R 3 7 503 AR Bl A B g S B I
ELaNBRIBEL . WML EDREA MBS B R, ZERTE
&lﬂ%ﬁj1&§ﬁ?&—?—%€ f—]m’f%/ﬁzxﬂ%[i

BETEHIT 1XEV-DO

8 R&SCFSH-KATE sk, FAEEH T RAL 1XEV-DO
ME, R&SCFSH R ZiLX 8 NPNREBMEMARINE, DUE
AR EMENRENE, FEANREANENEYT BT
& 1xEV-DO mizhZEMmiE i R B SR AENSE.

434 LTE FDD/TDD %555

B % R&SCFSH-K50/-K51" g4, R&S®FSH 4E4g 3¢ LTE FDD
#1 LTE TDD eNodeB k%ﬁﬂt THNE., EEEBS T LTE iR
EFRENFEBERESHRE (&Re 20 MHz), XEMEFLHF
FFEEEN LTE NE. Mﬁiau)\ﬁiauu% SISO) B 4x4 %
WAZHE (MIMO) 281, BT RIWEZ I, R&S®FSH-
Kb60/-Kb1 I A ESEFESHUNE, NEAYIEREGIER
{615 (PCFICH), #32/ #%{51E (PBCH) RB/RES(EE
(PSYNC #1 SSYNC) t1h& ,

THITMNEME ~EMEE, UERSEESTHEAEREN
EVM . &, BRTRUSNRSTEENL, LLmRERE
Sk IR B AR IE S B A,

U EATFFSS = 105000 f9 R&S®FSH,

Rohde & Schwarz R&S°FSH F #4713 7



R&S°FSH-KE0E ¥ 2 B ER 4t LTE R 5HE S REM AL,
LTE-FDD BTS

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

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

s Att: 5dB
Cyclic: Auto
S Sig: Auto

RF Channel Pwr:
-30.96 dBm

Overall EVM:
2.03%

Cell Identity:

-15 Real Part 15

Center:806 MHz
" Result ~ Display = Level ~ Antenna ~  Signal
Display Settings Adjust Settings Settings

£ R&SFSH-K56 534 NB-loT T 748815 5.
LTE-FDD NB-loT

Result Summary 02/01/18 14:19

® Center: 806 MHz RefLevel:  -20.0 dBm Sweep: Cont

Channel: 6300 Ref Offset: 0.0 dB Trigger: Free Run
Band: LTE(B 20) Att: * 100dB +PA SEQ/PRB: 19/4
Transed: Antenna: SIS0 / 0TA loT Freq Offs: -3.6975 MHz
LTE BW: 10 MHz (50 RB) Deploymt: In Band Subframes: 10

Glohal Results

loT Channel Power: -50.86 dBm Cell Identity [Grp/ID]: | 0 [0/0] (Auto)
Overall EVM: 1.76 %
Carrier Freq Error: 130.62 Hz Traffic Activity: 14.29 %D
Sync Signal Power: -58.44 dBm SINR: 35.68 dB
0STP: -51.72 dBm RSSI: -52.16 dBm
Frame Offset: --- §

Power: EVM: Power: EVM:
NRS: -58.42 dBm 0.77 % NPSS: -58.44 dBm 1.54 %
QPSK: -61.46 dBm 21 % NSSS: -58.45 dBm 1.64 %

NPBCH: -58.44 dBm 1.66 %

Antenna igna
Settings Settings

ResuE e -
Display Settings Adjust Settings

i F§ R&S®FSH-K48/-K48E 1454t TD-SCDMA L5455

® Center: | 2.015 GHz Ref Level:®* 10.2 dBm Sweep: Cont
Channel:  --- Ref Offset:  40.2 dB Sw Pat: 6
Band: --- Att: ® 40.0 dB Slot Number: 0
Transd: Preamp: On Max Users: 16
Scr Code: 0
Global Slot Results
RF Channel Power: 10.58 dBm P-CCPCH Symbol EVM: 1.05 % rms (Slot 0)

Carrier Freq Error: -18.76 Hz

Slot Power Results

Absolute Power: Rel to RF Chan Pwr:

Data Power: 10.58 dBm 0.00 dB

Data 1 Power: 10.58 dBm -0.00 dB

Data 2 Power: 10.58 dBm 0.01 dB

Midamble Power: 10.56 dBm -0.02 dB
“Center ~  CF req
Freq Stepsize Mode

(o]

R&S®FSH % #LTE Advanced HFEEB4E. TMURANETRRS
=EANLTEHENNEL R, BRM pass/fail 157~ INFEEIA
PRMNRENEERERNERE. FH R&STS-EMF £
AgEE K4, R&S®FSH-KB0/-Kb1 FREEHNE LTE 2
Ry %58 &, R&S®FSH-KB0E/-KBTE 40 A F# TR
LTE &4, BT 27 EVM EMS, &R HH EER,
SR MUEAEARNER LTE FSKRE. TEIBHFIEEPR LTE
EENETUEMER, LTE BTS HABNTAFEEZEQD LA
ME., XMWY ETRS 8 M&oE LTE FSMIER, Fik
HEMXEBRE LTE EIhA R R.

4 NB—loT Z G155

7EfC & R&S®FSH-K56 A 1ER T, R&S®FSH TIIE NB-
loT X555, NB-loT (5 180 kHz #35, LT LTE &Z5¢
P —FRR, R&S®FSH-KO6 i X 5 =M E R
NB-loT T{TH#EES D4, A AHTABE. BIFHHREN
T ERE .

Deployment modes for NB-loT

In-band deployment Guard band deployment

LTE carrier

Standalone deployment

NB-loT
NB-loT
NB-loT

LTE carrier GSM carriers

ZRBENARTNREARER EVM) AARRZENE
REHESREHESSK. Wb, LW R NB-
loT T4744RA #1215 S 5% (NPSS, NSSS #1 NPBCH), £
EENERFRER NB-oT 52 RE,

44t TD—SCDMA/HSDPA k512

7B % R&SOFSH-K48/-KA8E & FBrisE R T, R&SOFSH
TRETESHOREMRE . DUER B IER 4
TD-SCDMA/HSDPA %35, R&S®FSH-K48 & Ao &%
HERBE, AUBTERESRENTEIEIRE (CFE) f1
PCCPCH #SiEEXREIRZE (EVM), BT NERFELTINER
Z AN, Z N AE T DUN 48 XS T Bk B bR A 2 35 RS 2 A0
Falfg (midamble) BB R ESTHEMNFEINER, XL
EUREF X ERILHNER.



R&S°FSH-KABE 34 £ % TD-SCDMA RHEIIK.

Ref: -10.0 dBm
Ref Off: 0.0 dB
Slot Power c/1

(dBm)  (dB)
0 2044 15044
DwPTS -25.03  4.02
8944  N/A

-89.67

-26.96

s Att: 0dB
Preamp: Off

Comp.EVM c/1 Comp.EVM
(%) (dB) (%)
0.66 -2B. 147.39 0.68
24.89 2 146.23 0.68
N/A 153.64 0.65
149.58

Time:5.42 ms
T Bave
1Q Data

REMEDH . BN ETREAN S SH

Ref: 1.0dB
=Att: 10 dB
ap 2.22GHz
2.22GHz
Upper Limit:  Threshold
Lower Limit: Threshold
Upper Limit:  Threshold

Center:2.2

Spectrum

Reflection Vector (Cal) S

@) Ref. 0.0 dB
» Att: 20 dB

Center: 2.06 GHz
Mode/Port

P——————
Calibrate

RBW: 10 kHz SWT: Auto Trace: Clear/Write

TG Att: 10 dB Suppr: Off

-26.39dB ; -4.77dB
-10.06dB 37 dE -6.02dB

-1.00 dB Trace 1
-25.00 dB Trace 1
-3.00 dB Trace 2

Trace: 1. Span "5 MHz

Anahzer to Fau!t Meter fﬂter‘ference

KEMENMT. XALEBHEENE.
Smith Char 09/06/08 14:40 -B—

RBW: 1 kHz SWT: 1s Trace: Clear/Write
VBW: 1 kHz Trig: Free Run Detect Sample

Span: 20 MHz
_W
Trace

Format

R&S®FSH-KA8E J & 7 F e %%t TD-SCDMA/HSDPA (£ 53
TREMTEMNRES ., HENEERSH TD-SCDMA
FIASNEERROZERINE, C/l ME4S EVM, £RE
MAZRERNEEETR., BTEAHNESERABRLRZES)
TN EMNERN2EHENETER.

WHEDEXERAEEMERETEERAMIBEMRAEN
TD-SCDMA #5, R RE T4 TD-SCOMA {FiE
HSDPA 58 EES 4. Sync ID BR&GHREFRRFRIGM

=]

AT

K EME ST

KRENEEMRIMT M EREEIBEAIBEETHR L (VSWR)

¥, ¥ R&SFSH Rl Wi O X EBMNEN L. B
—&8MKEE, MYLMIER. REMK, MRSHNER

RIRBHERBE R, BARSETHNTEMEHFE. B

o RF B4, NEERBERFETRCAHEE DUT (20RA=S)

S, XANIHREX TR IGRE TR A 45 5H A,

| HEBXRERSRRERIEE, NEEHERS

TNE S SEMBEREM, B83FS, 2. S,2. S, MES,

4 RiER F A B oRiE A AL

B ERENRERN S S8

R INAE B 2 BT E A

XA ERAIRCER

HBEMARZ 50 Q # DUT g A—"NS%E i

BKENE

HERERT I

MEBRLILERM (EUERFE. REFEEHHK VSWR)?

2 REATF R&SCFSH13 & R&S®FSH20,
O QEATHRE VSWR B R&S°FSH £S5 (RIS .23/.24/.28/.30),

Rohde & Schwarz R&S°FSH F L FIE 471 9



BIRFENE.
25/09/08 17.04 N

RBW: 1 kHz
VBW: 1 kHz

Save Recall

HE SN E (DTF),
DTF (Cal) Cable: Cable.chimod

® Ref: -50.0 dB * RBW: 100 kHz
s Att: 20 dB

10/06/08 12:38 —B—
SWT: 40 ms Trace: Clear/Write

VBW: 3MHz Trig: Free Run Detect Sample

Center: 4.005 GHz 40m

P —
Calibrate

Cable Length:
Mode Format DTF List

Model

Length

REBHERET,

@-An: 0 dB

26/06/09 11:46 -—
SWT: 1s Trace: Clear/Write
Trig: Free Run Detect: Sample

RBW: 10 kHz

Phase
| -84.1%

(Ref: -115.0 °)

Magnitude

_-1.00L0:

(Ref: -11.77 dB)

Center: 800 MHz Span:

Zero Span :

Mode Calibrate ST Format d'ptién

10

Big O BEHRAEN 2
R&SCFSH REBIREFEC X BHMINFE., RERBBHMN—
iR R&SCFSH fMBun O, BETAY 5 —um i MAERS &
i, BRFITEIRZ,

MR R BRI

R AT DU F0 0 2 2 4 TR0 & S 4 4
SR 3| R I AR, B MEERRRIIL AT
MR, EDTRLEB ARSI, KA AT
2T,

FEBER

R&S®FSH-KA45 k& FEFRiE Mo /R EEHME T DUT Myt

EAMAAL, Fit, R&S®FSH (85 .23/.24/.28/.30) EU57EiF

ZNAPBMREFHRELERESR, RASFSH RIIENEPRT

BOESHEMNBH, MITARAE, M BERKHRELNHE

B, R&S®FSH-K45 Rk AR MRV =&, T4

XWE, ZTRMENTREFSE DUT NES

tban, MATRURMEMREAERERN RF 85 55F 84 (5

ZiRF) ZEMTHRNE.

BRI

VIFEREHNEBEKE

VIeBRAET R, HNESPRBERNNKRERRS
(ILS) rh i A RYAR AL ) K 2

£ GPS HUHE CLFHIG N S5 R

2 R&S®HA-2240 GPS #21i4l, R&SFSH T KN E L
E HEETRILETHMAMENEE. GEMEHKR. WF
B URZNERESNEER—ERT. I, GPS X
PO NRESHENEREE. FEABSERSROPER L
2| GPS &4, fEEME 1 ¥R, R&S°FSH AYSRELE
E&iA 25 ppb (25x 107), 12 GPS #ZUSAL B & #EAH 6 K
KBS, TIUEEREMIER.



15 R IR RIR KB TE /AR RN E

(%5 110 GHz)

fERC % R&ASNRP USB iR IRKHER T, RES°FSH %%
R—EEIA 110 GHz (BB E RF ikt HzhiseE
+F 70 dBm = +45 dBm,

EEINENE (&5 4 GHz)

A& R&SOFSH-Z14 | & R&SOFSH-Z44 F R Ih TR L
BB R T, R&S®FSH # T pf —FIAESEE /T 26 MHz
Z 1 GHz ME 200 MHz E 4 GHz e EMERIN
Ky, ATEE&H T, R&S®FSH e E N E X H
REREHNHENRMEE SN, thEHRELT UL
BRS 120WHNIEHYNE, HREATEHINMEREWT
=HAR., WENMEKRRLFEE LA GSM/EDGE, 3GPP
WCDMA . cdmaOne. CDMA2000° 1x. DVB-T | % DAB
o, RO BUNER AN 300 W lIEEBLKINEK (PEP),

R&S®FSH #1 R&SCFSH-744 % HIRARK,

{# A R&S®FSH-K29 #1 R&S®NRP-Z81 %5 ThER IR Skt 7 kod 43 4

Power Sensor NRP-Z81 Histogram

Ref. 30.0 dBm VBW: Full

Offset: 0.0 dB Trig:  Positive

365.1 ps 0.2 dBm [D2]

Pulse Width 371.946 Duty Cycle 446 %
Start Time 833.730 ps
Stop Time 372.343 us
Pulse Top 0.1 dBm
Pulse Base -356 dBm

4635 ps

Trc Avg
Trc Peak
Tre Min
Pos Ovsht
Neg Ovsht

-40.0 dB

-3.4 dBm
0.2 dBm

-32.8 dBm
0.04 dB
0.00 dB

461.387
845510
821.108

Pulse Sep
Rise Time
Fall Time

Trace Time: 2 ms
—ErE —SEE—
Minimum Marker

EEINRIT

fEAX—4RfETNRE, R&SFSH REBREHBH MV EE
B (SEEDTUEXTNE—H), MEFEY
SNERTh RS, MEIRESEE S +30 dBm, MZEsE
EIBURT R&S°FSH MSER T UES, FEHERA
TRREA 1 GHz, FETMUNEREXRENES. tt
g LTE. WCDMA FiEFIES.

156 A BEH T IR S MRk 53 4
FERC%& R&SFSH-K29 ik f4#1 R&S°NRP-Z81/-286/-286
BHERRLMNERLT, RESFSH g BIE(ETX
MR EMHSE (S 44 GHz) .

{35 PR T R ERSK B ST R T B
7 R&S®HA-Z360/2361 HNRIFAMIERT, 3
AT IMZE R&SOFSH TR HE R Tkt X K TR 1
(dBm) BB KT (dB).

R&S®NRP TR #83k

HHERNE,

Power Sensor ODM UPM 100 22/08/17

Offset: 0.0dB

Power: mdBm
[} [ | 1 |

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

Wavelength: 1490 nm
Wavelength Unit
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T tr. HIE
Fric AR ZE R

A\
2

06/07/10 12:29
*RBW: 100 kHz SWT: 23 ms Trace: Clear/Write
VBW: 100 kHz Trig: Free Bun Detect: Max Peak

Ref: -30.0 dBm

Center:940 MHz
L \EER Spectrogram
Mode Settings

Span 45 MHz
P R

Playback Spectrogram

Clear

EX&RsH, TS
REARE,

SEHIERER. BIEELMURIES
BEESBLERLMFEERE,

R&S°FSH BEREMEEXFHINMES TN, SEBHNIN
BT IR,

{£F R&S°FSH-K14 |1} R&S°FSH-K15 §ig& 7 B

=
=)

ERRTENENA, RASFSH o UERHEME, MUE
RASHTARMN S S SRS E, SERXEBFEL, B

BRI R BRI R R ERN B&MITC, AATNFREKE
AOTRAA .

R&S®FSH AYIC KA [EIA 999 J\EIUL RAETPUREIE R
EfE. ILREREE, HREES, XERATHRREZEN
E&RMEES

BIEFUEFFRMERB M, REETFTEMHME, T
FHHFARILE. FH R&SInstrumentView, BT M@
EMEFEMERREREMOES, FETIUBKEMIEED
BYSRIE B R DUE S — S 4,

B B RS FIR R A,

12

A R&S®InstrumentView i3
KA B AR BSR4



A AT REFSD T ERIMANEFMMEFE, WITEIL
X, BUXMKHNEEROGERTE, JUADIER. K
SR EANESNFEAREIT, BT TIHEENR

T

£/ R&S°FSH-K15 IR MER LRI T 5347
7% R&S°FSH-K15 #E#HIXK RAS°HEA00 FiE[m R4 HY

BT, R&AS®FSH B BTN EE HMEEVAM I
MNETIGES. FEEHTIVER.

BT B EMNEIENTUE N EIE S, BETILNE
(Eban#gLtt (C/N), #FLt (C/) MERNETLHBFEE
(EPER) LB TRHARNER. BENTINETINES.

i R&S®HE400 R4 H) R&S®FSH,

RENEEA=ANETTE, BNERHETHME, RIE
R&S°OSM a5, T UM THAMEXHBE (OSM), ME
5 R&S°FSH & H.

FENERMTRARTRER TR TIE, MERFE
ERMERURESHE,

R&S®HE400 Bi&E & RAS°FSH MFRHATIMBR R L. 1k
RegAERE = 8.3 kHz & 8 GHz fyIRESEHE, FH HEEE GPS
MEFF &, RASHEA00 FRAMAE —MVIHRIZE, TH
T /B R&S°FSH grEM A s U Rtk izl (BT REFFE
BB AIRIURTAER), RASPHE400 =8X 1 kg, T
BARUN, TEARSS RESFSH F /T TH k.

Rohde &Schwarz R&S°FSH F 4L 447 13



£/ R&S°FSH-K15 B RihE = Al &%,

GPS: N 48 7' 23.936" E 11”36 44.876" Alt. 5328 m Comp.: 281° Sats: 0
Triang: N 48° 7' 24.324" E 11°36'36470" +62m  InclPos:

1.84 GHz

=23

D i
&, g

Zoom In Zoom Out Settings

Position

{# F R&S®FSH-K16 B =i IBrCE R,

Geotagging 8 28/04/14U10:54 I
GPS: N 48° 7' 37.590" E 11° 36" 36.738" Alt. 535.0 m Comp.: -—-° Sats: 12

&i5chwarz

ey KG. é‘? L
P & Schwarz, g § %
el Ve 4 GrmbH. L § A § - &
L Qs B FL& 4
KG b .
W Qe e o, | [E mm ;
), & & Schwarz * s4g - (5 B ;5
b B G, ® &y p ]
& * %5 L g
S, NS g
. J o
< A . I hide
b =5 p g
t : i I
& » Bl I
& </ Beach38 . Eon
S (Rohde s, ® & Schwarz i
a & Schwa Py Gl
N \/ GmbH > (2
) et 4 WL E
e KG %
9 O & 5chwa el i 1 g
: GrobH. 5 | ?
! & o )
| P - KG ¥ 1 ; ]
i
’ * -
y - tI R Y]
| i s sonty g
y f - [
f rl Rohde

2 R&S®FSH-K17 #i7ZE RN L.

Indoor Mapping

Power: @FX) dBm

16:58 NN
806 MHz

pist D

— -5

Zoom Qut Settings

14

HuIEHRID

7% R&SCFSH-K16. R&SCHA-Z240 GPS U #LH1 K 4 1Y
1FRT, R&SFSH g iz E SR ENMESH . Y
EME ZEFOTENBEX BOMBEEHE.

EHIHEIFRARAN R ] DUfE A R&SFSH-K16 IR #7101
fr, MEEDELIEFNRERGVENVE.

MEBHIET LB <7 Google Earth FERHALNIE, HEE
IR BEER FES ETHARE.

ERMLL
EANLERNTHRAEETRBNEBEETNESEESR
o

ERERNLE A (RESFSH-K17), AT MG ER
ESA R&S°FSH, #HiZEE GPS ESME (A
BRIE) FRESRES T, FANRECNIERS.

TWEFIETT MR A csv B, DUEFERH MS Excel 44,
HwWITUSH A kmz B, MESHEEFEENESME
Google Earth &,

FtEHE (OSM)
FfE A (OSM) R—FA AT HEMNHEFHE, T@Ed )T Mk
.

http . //www.openstreetmap.org/

OSM B—I#HRIME , AP EE EEfM%gmiE GPS IRErsiE. Eig
FUEFHEESRSS. HRBESRMERK, AP TBUREMIRE
ZER-ARARIZ 2.0 Y vl e RE AR E D EEIE.



LRIl =

R&S®FSH HE % A 5 3 #f IE & Gl 2 S A HY
FRREAR N (EMF),

R&S°FSH A @ik 20 GHz MBMKSEE, RBBEMAE
e dfERS. 81& GSM, CDMA, WCDMA LTE,
DECT. Bluetooth® WLAN (IEEE 802.11a, b, g, n).
WIMAX™ =&,

R&S°FSH EHEEUTNE

1| M AERREHERKZRE

| M AEERENESHE (577E LX)

| HEREREFRNEFRFEENNESEE FEHENE)

ERERXRLNE7E

ENELZREN, RASFSH B EERERLENHER
GEE., HREEN BLV/m ABRNER, MREFT
Wim?, WM EME TR EERE, W5, BRI
RIEB LM AAFHERFRBRRFER G, AUE
R4, RASFSH ZHTRANRAEMRELENAFB
EXRIEZ.

EREmX &N EHE

#BE & RASTS-EMF NERXRGNERRXRENER
T. R&S®FSH 497 9 kHz E 6 GHz WX SEE N E ™~
EWZE (5TEERX). BERLBE=PEXHIINRE
B, IRATNE~EMHE., RES°FSH ZFHE=1 X
GBI, FEFEEBIREETHRERBIARERELN
BFEBLT, HEFE87E.

R&S°FSH.

i R&SHE400 K Z:H9
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e 'ﬂ am R&SCFSH & FF FHIME:
‘: 1 SRR FIER SN 2

| RN E (&S 110 GHz) . BEHRNRITAER M
| ERREMNZDMNERKSR. BRRFAML
] 1@ LAN 5t USB, @it imiz izl B sh 4 gl 551

EMC FiAENE RS ERHE

7EBD & R&ASPFSH-KA3 M HRYIER T, R&S®FSH T[4k
. EFCAE EMC FBFSNESHER. BATERH
EXHR R RN R TN E,

E’},

EREEAEERP, R&S°FSH R FAFE R T EXHNAE
METNEBEF, FERITEA R&S®InstrumentView K44
4R FFINE R R&SOFSH i, AT UE ARE Z % B
BIREMRBREHNMEEXHFESR. CISPRHEH (200
Hz. 9 kHz. 120 kHz #1 1 MHz) S/ BF EMI K&t NE. &
B, Fi9E. RMS DR AIEERKERTIE.

wOMBEXR. ETREEMAR R&SFSH,

HEEEMET, TJIENEN B R#HTH EMC M—2 N2 H % 3GPP WCDMA R {5 iE A%,
07:35 I
Ref: 87.0 dBpV cRBW: 120 kHz MT: 100 ms Trace: Clear/Write Ref: 87.0 dBpV cRBW: 1TMHz MT: 100ms Trace: Clear/Write
Att: 0 dB Trig: Free Run Detect: Average Att: 0 dB Trig: Free Run Detect: Average

L L L . [ I [ I ]

, T

Freq: 98.500 MHz I O O O O O O

T

Level: dBpV P O PPV

el L L T

P T 1 P 1 O

WWWWWWWWW
|

" l i

Lo Ll |
RO R T0 me e W m w a me N N R EE
Mess Time: MNWMWM“WWWWWMWWWWWWWWWWWWWWWWWWNWWWWWWWWWNWWM

Start2.1123 GHZ_ WCDMA 12100 (Ba Stop:2 1677 GHz
Trigger Rt

Channel

16



AM BFIRENE

R&S°FSH aT—@#NE AM BHESHIRHIRE. AM 1EH
ARENEMRESNHKE LRE—NMRIE, HRE EBHERT
i, FEERDHNFHFHERATRE, B UHE XA
R, NEREFBHERNSESHATIRE, thw, £
M 90 Hz 1 78R, BB E ILS 551 150 Hz 1475,

MEHRIEESIENESKE

R&SCFSH i ik ik A RN ETNREF E WM R & (ELaniiKRsas)
B9 R . BR T MER TN B RER IS, R&S®FSH R IY
HEHETEHERKLE (THD),

IR A R&SFSH P& DUT.,

xE EMC g%

R&SCPHZ-15/-17 R LTERNIZH IR BTH
EBHER. ERER. BEXENERKEY LN EMC [
5 R&S®HZ-15/-17 iEiziR L HERTF 30 MHz & 3 GHz 3%
ERNEHNE, R&SHZ-16 FIEMASEHTIRENER
BUE (&= 3 GHz), FEIEMH AL 20 dB 91z I KE 4.5 dB
HRFEZRE., 5 R&S°FSH S&EMAN, RIBRARMIED
REATR—MEFSRANBAAR, TATEFRIREF
SIFEN TR,

Rohde & Schwarz R&S°FSH FiFR4EH# 17



FIETIZFE = Hl

=AY R&S®InstrumentView ZR{4{E-F4EHAIE R
MELERHEENREIZE,

BT A B kY R&S°FSH,

idZRMELERE R&S®InstrumentView {4

18T USB 5 LAN %1% 7 R&S®FSH 5 PC Z jathiE xz
BEHE

1 M Excel #4850 (.csv) SHEE, ETREMALENEER

1 Y jpg. tiff. .png #1 .bmp R FEEEIE

VAR BEXHN A (15)

1 BMAEIE pdf. html F0 .rtf BRASNKIRE

11833 Windows PC T EN%ay i F B 1H < 4048

| BRI T ELRERE T, #id USB/LAN iZfe E S

VERYRINEL T, BNRLEERNTIERANNES

| FF<1E AutoSave THeE, B EhEEEIE Multi Transfer 3%
BHNELER EERWBRE. FER)

| FI R B R/ BRE MBI, INELERETEES T

| FRABRESHEEEFERESREUE FEREIXGEER
TEREIR T E R&S°FSH d1, DUBE#HITHEREENE

18



1 InstrumentView X5 IA T REREF: @it LAN = USB izfgiz sl

- HRaR R&S®FSH mI@id USB 3 LAN #Mimfzdz®hl, FHETER
- BGRS AP ERFT. HATEE R&SFSH-KA0 HAES
- BROERTT SCPI REMIZEEH <. R&SInstrumentView FR{FHE
- fR1EZ: ERNEEERMEZIFEN ER R&S°FSH RERE . A
PR S AATREE USB 5t LAN SRR IEMER, I TE)IFE
- FRE o

- BIREER
- AM/FM BR{E
- A58
(EW) B
| SUTREHE
» Windows Vista (32/64 1if)
- Windows 7 (32/64 {1)
- Windows 8 (32/64 {1)
- Windows 10 (32/64 {1)

R&S®InstrumentView & {4,

B InstrumentView - = x
Connected Report Generator X Qﬂ Remote Display X | % Channel Table X "Eﬂ Transducers X "'} Limit Line X ‘;"/\ FSH4 Wizard X
Datasets on PC Report Settings

C:\Users\Public\Documents\Rohde-Schwarz \1‘ 'm' =" 4

Name Date Time
+*| Show General Information +’| Show Measurement Results

Dataset001.set 23/6/2016 4:11 PM
Eo 2/10/2017 T Show Marker Data Show Measurement Settings
Lisa-testl.set 1/6/2016 3:24 PM

Frontpage Logo  User logo %HDE&SGHWARZ Select

Q;;.‘_ Get Trace

Footer Logo  No logo b

g L AT Report Language  English g Format PDF v

” Preparation

’@\ Analysis dvbl.set

Datasets in Report

Qc Options

Open after Generation

Generate

Rohde & Schwarz R&S°FSH FiER g/ 471 19



{ERERIIRIE

FRAE ATheE T A EH @ TR E,
MSEHEE FE, R,

PRI R TR RRESER A,

20

B RS R e R T BE

RAT BB MEERE RAS®FSH, It A
BT MR PR Enter SRS, ZRHXBER
it PrAREETHAEERMESEE RN, "MODE"#HT
AEMBFEERRXE TSR, W FESTY. “REME ST
& BEER AT A R,

PrEEAREMITAE-PERNIIRPERE, +97TE. W
(BFREUSRRE) SREENIBEHES. TEHRSD &
R UEH, MEXHURRETYE, UHLELEE
B, XEEED T WERIEFR X,

=4+
EZEI

fER"USER" ., AATRUSMEAZIRNEIPINBENFE
W. BRPEXHNFRRESENEORE (BPTEEXR
BB

ATEILR, BRITMERFEENR—RBREABEEX
.

EEARR TS EEPNEER

R4 65 % VOA REERERR, HHEH, HELR
NEHR. BRROELTREAEAREMHED. 2O
RRMBEN L, DEERENELT, BIERRENR
%



I TRE.

Instrument Setup

l ate and Time

Set Date 27/05/2008
Set Time 14:07:14
L
Display Backlight 70%
| Display Color Scheme color
Power
Auto Backlight Off enabled
Backlight Timeout 15 min E
Auto Power Off enabled
Power Timeout 20 min
Current Power Source hattery
Bﬂﬂery Level 0%
DHCP
IP Address 172.?8.63.24
EECTCEN Instrument User HW / SW  Installed
Setup Setup Preference Info Options

EREER.

Select Channel Table 10/06/08 09:48

| Stat [ Name ] Siz2 [ Date ]| Time |

©  \Public\. 2|
(] Screen Shots

3GPP.chntab 1

GSM 900 DL chatab 1

GSM 900 UL.chntab 1

PCS DL.chntah 1

PCS UL.chntah 1

TV Australia.chntab 1

TV China.chntab 1

TV DK_OIRT.chntah 1

1

1

1

1

1

10/06/2008 09:15 |
10/06/2008 05:48
10/06/2008 09:43
10062008 09:17
10/06/2008 09:18
10/06/2008 09:12
10/06/2008 09:12
10/06/2008 09:21
10/06/2008 09:22
10./06/2008 09:09
10/06/2008 09:14
10/06/2008 09:13
10,/06/2008 09:13
10/06/2008 09:10

TV Europe.chntab

TV France.chntab

TV French Overs.chntah
TV Ireland.chntab

TV Italy.chntab

TV Japan.chntah 1kB

ol
100 o0 0 00 00 00 00 0 0

TV New Zealand.chntah 1kB 10/06/2008 09:13
TV South Africa.chntab 1kB 10/06/2008 09:12
TV USA Air.chntab 1kB 10/06./2008 09:14 L!
TV USA CATV.chntab 1kB 10./06/2008 09:14 *

Free: 26 MB

BEYRE S TIEZEIRE

Spectrum
® Ref. -20.0 dBm RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
Att: 0dB VBW: 3MHz  Trig: Free Run = Detect RMS

bt

T T e ||
Man: 0 dB

T | e

25/07/08 17:24 IR

-“-- A —
- .

Preamp On

e

 ELE | |
75 00 RAZ .-
75 ) FSH-Z38

Offset Amp / Imp

ducer

R#% R&S°FSH FETJTEr, 12%'%“% SR ARG E
rERE ERT, BRrEEsEREM
,)”Jﬁt?ﬁio /J”'J TIEEHHEP%J“LETFE ME . RYE RESFSH [a)
S, APUMREMRNE, THREEHR zziﬁéﬁﬁo ET3IA1E
e S5 SHATRUEFASMRTFNESER

APk

1 IRIEE SEMEIENIR F5

1 TH/EXE’]/Wﬁt 5 5B LR N E

EE WK LA

5)‘1]%2*%7?’5

| IR SRR, AR E

1 fc%.Mﬁii%BﬁFﬁ*ﬁﬁE’\]fﬂﬂiﬁﬁﬂ
G R EE

BEFEERIRERER

R&S®FSH T B RS A, MARRMAME, XNE
TMEERSTMAZHUME, N TABLLBESBA/ &
NATEEEANGEESENA,, BIEBEmSEHRA
3R RAS®FSH, R&SFSH Rt T F T ER/MKAY TV 4
Bk,

ZIESIRIE
R&S®FSH MAFRAEIHZESER. LFRERE.
BT R FERAEENES BE~. R&S°FSH EE:ILIT

FIEE . RiE. BIE. BHIE. HE. PX. RIE. BEXF
B, WA %]%5‘1.:, EIEM W S AIE,
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STEE. RIPRFHERSR
RATNENSE NN LRES TERERH RN/
d, LCMEREERR (WE) . LAN A0 USB 0K SD
FHEF,

M NFERERS (ban LAN F1 USB) &8 RS = RAP.

T TR W, S s
R e S,

22



IEEE

REAIA z == RERS
EliEsEes — - i W RRIE &R

Ref: -15.0 dBm
Att: 10 dB
Channel BW: 3.84 MHz
SMERRRE SN
SNERBERIN — ABIUSB #04)
%Jﬁ%)\ — SUHEE
B 1o 2 e R ¥ & LCD(640 x 480
BE) ERIUMERX
TR R E] & 3 L B
i HEERRMER

LAN/USB #0
Center: 2.2 GHz Span: 10 MHz

M Standard Level Channel Power Power

sttt E— Adjust BW Unit Display

B R REARLT TERFBIEER (IR
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R&S®FSH #RAEL B

A5 .04/.08/.13/.20

TDMA & &
FENENE
HENE/
ERERREHNE
& AT E

B EERRBE
rEFRNE
RERHNE
FEEH (S,) MAEBRENE (S,))
Bin A RERFENE
fREIRT

R&S°FSH %4

BRIEENE

T

HIRFRID

ERNE

BBRAMEER#EE

47 GSM/GPRS/EDGE £ 535S

247 WCDMA/HSDPA/HSPA+ R 5H{ES

434 CDMA2000° {52
S 1XEV-DO 155
44 TD-SCDMA/HSDPA 5
447 LTE FDD 155
47 LTETDD 55

5947 NB-loT TA74E8A{E S

#(RE R (DTF) M
KERSFUEHNE (S,. S,. S,,. S,)
SHOBHRENE

REEER

HENE (B 110 GHz)

ERHENE (B 1 CHz/4 GH2)

FA DR KO H TR AT
®3d LAN 5 USB 2%

A5 .04/.08/.13/.20

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10
R&S®FSH-K44
R&S®FSH-K44E
R&S®FSH-K46
R&S®FSH-K46E
R&S®FSH-K47
R&S®FSH-K47E
R&S®FSH-K48
R&S®FSH-K48E
R&S®FSH-K50°
R&S®FSH-K50E
R&S®FSH-K519
R&S®FSH-K51E
R&S®FSH-K56°

PR 25 THERL

R&S®FSH-Z14
R&S®FSH-744
R&S®FSH-K29

R&S®FSH-K40

&S 14/.18
L]

#S .14/.18
R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10
R&S®FSH-K44
R&S®FSH-K44E

R&S®FSH-K46
R&S®FSH-K46E

R&S®FSH-K47
R&S®FSH-K47E
R&S®FSH-K48
R&S®FSH-K48E
R&S®FSH-K50°
R&S®FSH-K50E

R&S®FSH-K519
R&S®FSH-K51E

R&S®FSH-K56°

R&S®FSH-Z14
R&S®FSH-744
R&S®FSH-K29

R&S®FSH-K40

RIS 24/.28

#S .24/.28

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

R&S®FSH-K44/
R&S®FSH-K44E

R&S®FSH-K46
R&S®FSH-K46E

R&S®FSH-K47
R&S®FSH-K47E
R&S®FSH-K48
R&S®FSH-K48E
R&S®FSH-K50°®
R&S®FSH-K50E

R&S®FSH-K519
R&S®FSH-K51E

R&S®FSH-K56°
R&S®FSH-K41
R&S®FSH-K42
R&S®FSH-K42
R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-744
R&S®FSH-K29

R&S®FSH-K40

=S .23/.30
L]

8-S 23/.30
R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K43
R&S®FSH-K10
R&S®FSH-K44
R&S®FSH-K44E
R&S®FSH-K46
R&S®FSH-K46E
R&S®FSH-K47
R&S®FSH-K47E
R&S®FSH-K48
R&S®FSH-K48E
R&S®FSH-K50°%
R&S®FSH-K50E
R&S®FSH-K519
R&S®FSH-K51E
R&S®FSH-K56°%

R&S®FSH-K41

R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-744
R&S®FSH-K29

R&S®FSH-K40

RS
e BB BRERE ME VSWR M4 stxtisn 1/2 MERE
ERE RE
R&S®FSH4 , IS .04 9 kHz & 3.6 GHz o - - -
R&S®FSH4 , #IES .14 9 kHz &= 3.6 GHz . . - -
R&S®FSH4 , #IE 24 100 kHz & 3.6 GHz . . . .
R&S®FSH8, #!5 .08 9 kHz & 8 GHz . - - -
R&S®FSH8, #!5 .18 9 kHz & 8 GHz . . - -
R&S®FSH8, #IZS .28 100 kHz = 8 GHz . . . .
R&S®FSH13, &S .13 9kHz = 13.6 GHz . - - -
R&S®FSH13, #I5 .23 9 kHz = 13.6 GHz L3 . . -
R&S®FSH20, #5 .20 9 kHz & 20 GHz . - - -
R&S®FSH20, #!= .30 9 kHz = 20 GHz o o . -

5 TATFHFFIS > 105000 #9 R&SCFSH 471X,
o BAHERAFMIRRETSH RASCFSHA/8/13/20, A R&S°FSH-Z2129,

Rohde &Schwarz R&S°FSH F 4L 547X 25
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#15.04/.14/.08/.18/.13/.23

1.20/.30
A= .24/.28

TR BM AR, PPEHRE =

9 kHzZE 100 kHz

({XBREYS .04/.14/.08/.18)

100 kHz & 1 MHz
1 MHz & 10 MHz
10 MHz & 2 GHz
2 GHz % 3.6 GHz
3.6 GHz & 5 GHz
5GHz £ 6.5 GHz

6.5 GHz & 13.6 GHz
13.6 GHz £ 18 GHz

18 GHz & 20 GHz

ARIBBRARR, DHEER

100 kHz Z 1 MHz

1 MHz Z 10 MHz
10 MHz % 2 GHz

2 GHz % 3.6 GHz
3.6 GHz = 5 GHz

5 GHz % 6.5 GHz
6.5 GHz % 8 GHz

8 GHz % 13.6 GHz
13.6 GHz = 18 GHz
18 GHz Z 20 GHz

300 MHz % 3.6 GHz
3.6 GHz Z 20 GHz
$i% 500 MHz
30 kHz HERE
100 kHz HEBE
1 MHz &g RE

10 MHz < f < 3.6 GHz
3.6 GHz < f < 20 GHz

R&S®HA-Z204, 4.5 Ah

R&S®HA-Z206, 6.75 Ah

R&S®FSH4

9kHz = 3.6 GHz

100 kHz = 3.6 GHz

1Hz & 3 MHz
1 Hz (frAE4L)

<-108 dBm,

<-115dBm,
<-136 dBm,
<-141dBm,
<-138dBm,

1 Hz (#RAE k)
<-133dBm,
<-157 dBm,
<-161dBm,
<-159 dBm,

R&S®FSH8
9 kHz = 8 GHz

#AEE -118 dBm

#EE 125 dBm
#FE -144 dBm
BEIE -146 dBm
BEIE 143 dBm

<-142 dBm,
<-140 dBm,
<-136 dBm,

#EfE —143 dBm
#EIE 167 dBm
#AIE —165 dBm
#E{E -163 dBm

R&S®FSH13
9kHz & 13.6 GHz

100 kHz Z 8 GHz =

R&S®FSH20
9 kHz & 20 GHz

<-96 dBm, 4E{F -106 dBm

STE 146 dBm
STE 144 dBm
HAEE 141 dBm

< -155 dBm,

<1565 dBm, ##I{E -159 dBm
<-151dBm, #2%{F -1556 dBm
<-147 dBm, #%I{F -150 dBm

>10dBm, #%{F +15dBm
>3dBm, #%EE +10 dBm

< -158 dBm,
< -1565dBm,

<-95 dBc (1 Hz), #2%{g -105 dBc (1 Hz)

<-100 dBc (1 Hz), #2%{g -110 dBc (1 Hz)

<-120 dBc (1 Hz), B2EY{F -127 dBc (1 Hz)

RHE. RREE. sNEE. BaFEE. RMSE
<1dB, #%{& 05dB

&K 3h

&K 45h

<1.5dB, ##E 1dB
HE VGA 5#1%H 6.5 I & LCD Bt

194 mm x 300 mm x 69 mm (144 mm)"
7.6inx11.8in x 2.7 in (5.7 in)

3 kg (6.6 Ib)

<-134 dBm,
H1EIE -139 dBm
<-130dBm,
#A{E —135 dBm

BAE -160 dBm

#FI{E ~162 dBm
#A{E -160 dBm

<-150 dBm,
BFI{E 155 dBm
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2 {RATFES 24/.28/.23/.30, BS 24/.28 REFSMER RES°FSH-K42,
R ATRIS .24/.281.23/.30, BEEF R&S FSH-K45,

@

=

RAF S, NE.

#15 .24/.28/.23/.30

300 kHz & 3 GHz
3 GHz & 3.6 GHz
3.6 GHz & 6 GHz
6 GHz & 8 GHz

XERFMEHNE
(R&SCFSH-K42)
KB E% (R&SFSH-K45)

100 kHz & 300 kHz
300 kHz & 3.6 GHz
3.6 GHz & 6 GHz

6 GHz & 8 GHz
100 kHz & 300 kHz
300 kHz & 3.6 GHz
3.6 GHz & 6 GHz

6 GHz Z 8 GHz

FERSMEENE
(R&S®FSH-K42)
&K EH EFK (R&S°FSH-K45)

R&S®FSH4

300 kHz & 3.6 GHz
0dBm ZE -40 dBm
0dBm ZE -40 dBm

> 43 dB FiEE
> 37 dB #EE

fRE. M. RE+EA. LEHFEE. VSWR, RERH.

KE. HEE
fRE + 8, EBRHEE

#7I{E 70 dB
>70dB, ga%i{g 90 dB

#7{E 80 dB
>80dB, #%!{E 100 dB

1B GRR. B, MAf

R + ML

R&S®FSH8
300 kHz Z 8 GHz

> 43 dB FiEE
> 37 dB FEE
> 37 dB FEE
> 31 dB FEE

#7{E 70 dB
>70dB, #2%{g 90 dB
>70dB, #2%{g 90 dB
#17{E 50 dB

#7{E 80 dB

>80dB, #AU{E 100 dB
>80dB, #1%{E 100 dB
#7{E 60 dB

fBE+EAL. BAKE. BT

¥IEFMiES I PD 5214.0482.22 & F www.rohde-schwarz.com.cn ZFif]
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R&S®FSH13/20
100 kHz & 8 GHz

0dBm ZE -40 dBm

> 43 dB FEE?
> 37 dB FEHE Y
> 37 dB FEE?
> 31 dB FEE
mop . BimOEIRFE. B

#7{E 80 dB
>80dB, ##!{F 100 dB
>80dB, #A!{H 100 dB
#17){f 60 dB



ITER

TS

ERHTT

FHEIFED X
FRAFUED TN
FRAFED L.
FRAFUED TN
FRAFED TN
FREFUED L.
FHEAFED T
FHRAFUE DAY
FRAFUED M
FHERAFED T

RELRHHE

EEFEhA. USB 4. LAN 845,

T it i

EETHEMA, 6.75Ah (I RE, BHBABEM 4.5Ah FERE 6.75 Ah)

. 9kHz &= 3.6 GHz,

. 9kHz Z 3.6 GHz, #AIBERARMIRER
100 kHz % 3.6 GHz, #HRIEMAR. ERERRIAEL VSWR AT

R B AR

. 9kHz = 8 GHz, #RIBH AR

. 9kHz = 8 GHz, HA]BMAFAERERIR
HRIBR AR, REREFAS VSWR 8%

100 kHz = 8 GHz,
. 9kHz & 13.6 GHz
. 9kHz = 13.6 GHz
. 9kHz & 20 GHz,
. 9kHz & 20 GHz,

. HBIBERRRR

. HBRTERURES. BRIFIR (300 kHz = 8 GHz) A& VSWR B 4f

GEEIN-0: N

HRTB MR BESE (300 kHz = 8 GHz) #1ER VSWR B

BHRSERER, EhE. <36x10°/F
RGEM (BEREG)

BT ENE N A

FHOTNER B (KA
WIRFRCER A (R AF)
ERNLNEN A (KA
ERERLNBCORNE (FAFT),

(MFFEFIS < 121000 4 R&SCFSH4/8/13/20, BT R&S®FSH-Z129)
W SN E (N TFAS 24/.28/.23/.30, ##5ER R&S®FSH-Z320 5 R&S°FSH-Z321 & R&S°FSH-Z28

R&S®FSH-Z29)

RERSMEGNE (X FES 24/.28/.23/.30, F=E R&S®FSH-728 = R&S®FSH-729)
KLEBHER (NFEES 24/.28/.23/.30, BE R&S°FSH-728 g R&S°FSH-729)

GSM. EDGE &~
3GPP WCDMA BTS/NodeB S4iifzia 1 EVM &R B

3GPP WCDMA BTS/NodeB i th &= N &N A (FE R&S®FSH-K44)

CDMA2000° BTS S4ufziE# EVM 2R A

CDMA2000° BTS B 11N &R A (FE R&S°FSH-K46)

1xEV-DO BTS S4fEEHM EVM NEK A

1XEV-DO BTS PN 3R HTh R M E N B (FE R&S°FSH-K47)

TD-SCDMA BTS & & EVM &

TD-SCDMA BTS 1R & EVM Il & (FFZE R&S®FSH-K48)

LTE FDD T474£8% SH{EEF EVM WES A"

LTE FDD T 474584 Y RISEXIATINER A" (FER&SFSH-K50)

LTE TDD T4748% SHEER EVM WERKZ A"

LTE TDD T4ty BEE XIRAHNER A" (FE R&S°FSH-Kb51)
NB-loT U & /A"

BEENEAREEAENES

28

R&S®FSH4
R&S®FSH4
R&S°FSH4
R&S®FSH8
R&S®FSH8
R&S®FSH8
R&S®FSH13
R&S®FSH13
R&S®FSH20
R&S®FSH20

ZREBIE. N8 R&SCInstrumentView R RABX M R LS. RENITIEFE

R&S®FSH-B106
R&S°FSH-Z114

R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K29

R&S®FSH-K41

R&S®FSH-K42
R&S®FSH-K45
R&S®FSH-K10
R&S®FSH-K44
R&S®FSH-K44E
R&S®FSH-K46
R&S®FSH-K46E
R&S®FSH-K47
R&S®FSH-K47E
R&S®FSH-K48
R&S®FSH-K48E
R&S®FSH-K50
R&S®FSH-Kb0E
R&S®FSH-Kb1
R&S®FSH-K51E
R&S®FSH-K56
R&S®FSH-K43

1309.6000.04
1309.6000.14
1309.6000.24
1309.6000.08
1309.6000.18
1309.6000.28
1314.2000.13
1314.2000.23
1314.2000.20
1314.2000.30

1304.5958.02
1304.5935.02

1304.5770.02
1309.7488.02
1309.7494.02
1304.5893.02
1304.5993.02

1304.5612.02

1304.5629.02
1304.5658.02
1304.5864.02
1304.5641.02
1304.5758.02
1304.5729.02
1304.5764.02
1304.5787.02
1304.5806.02
1304.5841.02
1304.5868.02
1304.5735.02
1304.5793.02
1304.5812.02
1304.5829.02
1318.6100.02
1304.5635.02



RIS DhERIRSL
EMWEFL, 25 MHz E 1 GHz
EEEEFL . 200 MHz & 4 GHz

R&S®FSH-Z14
R&S®FSH-Z44

1120.6001.02
1165.2305.02

BANERFRL, 1TnW ZE 100 mW, 10 MHz £ 8 GHz"? R&S®NRP-2211 1417.0409.02
BANEFL 1nW E 100 mW, 10 MHz & 18 GHz "2 R&S®NRP-Z2221 1417.0309.02
TRNEFEL, 1nW ZE 100 mW, 50 MHz = 18 GHz "2 R&S®NRP-z81 1137.9009.02
TR EFEL, 1nW = 100 mW, 50 MHz ZE 40 GHz (2.92 mm) "2 R&S®NRP-Z85 1411.7501.02
T ERFEL, 1 nW ZE 100 mW, 50 MHz ZE 40 GHz (2.40 mm) "2 R&S®NRP-Z86 1417.0109.40
T HERERL, 1 nW = 100 mW, 50 MHz ZE 44 GHz (2.40 mm) "2 R&S®NRP-Z86 1417.0109.44
ZBETREERL, 100 pW = 200 mW, 10 MHz & 8 GHz R&S®NRP8S 1419.0006.02
=@ETREERL, 100 pW ZE 200 mW, 10 MHz & 18 GHz R&S®NRP18S 1419.0029.02
Z@ETREERL, 100 pW ZE 200 mW, 10 MHz & 33 GHz R&S®NRP33S 1419.0064.02
Z@ETREERL, 100 pW = 200 mW, 50 MHz & 40 GHz R&S®NRP40S 1419.0041.02
=BE_REEREL, 100 pW = 200 mW, 50 MHz % 50 GHz R&S®NRP50S 1419.0087.02
HINRFL . 300 nW = 100 mW, DC & 18 GHz R&S®NRP18T 1424.6115.02
MINERL . 300 nW Z 100 mW, DC E 33 GHz R&S®NRP33T 1424.6138.02
MINERL . 300 nW E 100 mW, DC E 40 GHz R&S®NRP40T 1424.6150.02
MINERL . 300 nW = 100 mW, DC & 50 GHz R&S®NRP50T 1424.6173.02
MINEFL . 300 nW ZE 100 mW, DC E 67 GHz R&S®NRP67T 1424.6196.02
#MINEFL . 300 nW = 100 mW, DC = 110 GHz R&S®NRP110T 1424.6215.02
FThRFL . 100 pW = 200 mW, 8 kHz % 6 GHz R&S®NRP6 A 1424.6796.02
FHhEFL, 100 pW Z 200 mW, 8 kHz E 18 GHz R&S®NRP18 A 1424.6815.02
HEFRME . DERER SRS

USB &fcss (TiR), AT R&ASONRP-Zxx ThRIR L& F] R&SFSH R&S-NRP-z4 1146.8001.02
USB Z0®#4:, KE. 1.5m (59in), AT R&S®NRP #£:L#E £ 2| R&S°FSH R&S®NRP-ZKU 1419.0658.03

R&S®FSH-7129 1304.5887.00
R&S°FSH-Z144 1145.5909.02

E#H R&SONRP-Z8x ThEARLIU R R&SFSH-229 ¥ A9 B R AR EB 45
&E#& R&S°FSH-Z14/-Z44 # USB EFcasa s, KE. 1.8m
ST EIR KRB

OEM USB & it (§8) R&S®HA-Z360 1334.5162.00
OEM USB FEThEit (33 7% 9§ £558) R&S°HA-Z361 1334.5179.00
KT SC ERLAR R&S°HA-Z362 1334.5185.00

R ITH LC EECE R&S®HA-Z363 1334.5191.00

ST FEITNERITRY 2.5 mm B FIERCAR R&S°HA-Z364 1334.5204.00
SR IIRITA 1.25 mm & AR RS R&S°HA-Z365 1334.5210.00
#4524 SC-LCSM, SX, KE. 1m R&S°HA-Z366 1334.5227.00
#4524 SC-SCSM, SX, KE. 1m R&S°HA-Z367 1334.5233.00

R IR 4
FFER/52R5/50 Q MBAEROEFOEME, ATHRE VSWR F1 DTF JU&, DC % 3.6 GHz
FFER/£235/50 Q ABAESRAESEME, ATFRAE VSWR F1 DTF Ug, DC = 8 GHz

R&S®FSH-Z29
R&S®FSH-728

1300.7510.03
1300.7810.03

RAEEM, 3.5 mm AL, FRR/ATIR/A0 Q E/EBAAS, OHz £ 15GHz R&S®ZV-Z135 1317.7677.02
RAEEM, 3.5 mm BHEL, FFRR/ATIR/A0 Q ME/EBHHAS, 0Hz £ 15 GHz R&S®ZV-Z135 1317.7677.03
o, N BN FER/AEIE/50 Q fs/EiBE4S . 0Hz = 9 GHz R&S°ZV-Z170 1164.0496.02
o, N B FER/AEIE/50 Q fs/EidBMtEs, 0Hz = 9 GHz R&S°ZV-Z170 1164.0496.03

Rohde & Schwarz R&S°FSH FiER 4L/ 471 29



TS

HEFF R B 4
DA, 50 Q/75 Q. XA, 0Hz & 2.7 GHz, N BN BINESL AHFE2W
DLECfE, 50 Q/75 Q, W@, 0Hz & 2.7 GHz, N BE#HL/N BAEL, AHFTE2W
LA, 50 Q/75 Q, Wfa, 0Hz £ 1 GHz, BNC BE#L/N BINEL, AHARIW
ERCEE. N B EL/BNC B

EECaE, N BN BAEESL

Efeas, N BIAESL/SMA BISHEL

EECAE, N BN ESS 7/16 B

EEcAE. N B 7/16 BN ESK

EECAE, N BAESL/FME B84k

B, BNC BN L/ BRE AL

ZHEE, 50W, 20dB, 50 Q, DC & 6 GHz, N EIHE3L/N BINREL
FE®E, 100W, 20dB, 50 O, DC & 2 GHz, N BEff3k/N B0k
FEE%, 100W, 30dB, 50 Q, DC & 2 GHz, N FUffEL/N BN RESL

RF 2545 (1 m), N ZIMES/N B2k FF R&S®FSH-K41 i1+, DC % 8 GHz
RF #4545 (3 m), N BIA /N BfHESL AT R&SCFSH-K41 ¥, DC & 8 GHz
EFRIMHE: BHTLBMAREUR EMC Mikig&

GSM/UMTS/CDMA k&, # iM% 22, a7 850/900/1800/1900/2100 #EE T £, N BlEizsg
Mm%, 30 MHz & 3 GHz, 43t R&S°TS-EMF

X%, 700 MHz & 6 GHz, 3t R&S®TS-EMF

SrX4%, 9kHz &= 200 MHz, 43t R&SCTS-EMF
AFERHIEHNENEERKRLHE, 30 MHz & 3 GHz

3 GHz, 20 dB BiBH AL, 100V = 230V, 43t R&S°HZ-15
HEFFRBEA . i1 R 2 T B4

FHRAMEXRL (REFHR)

HF Rtk 8.3 kHz & 30 MHz

VHF K485 20 MHz Z 200 MHz

UWB X483, 30 MHz Z 6 GHz

S E AR 485, 450 MHz E 8 GHz

R 700 MHz & 2500 MHz

& B F R&SCHEA400 |3 & R&S®PR100 5 R&SFSH g6 45 4
R&S®HEA00 =85

/NS R&SCHEA00 ##E (BINBEM—EI BN K& IELR)

K5 R&S®HE400 #H8 (BINFEM =5 R&IRHR)

& FF R&SCHE400 fy =%

TR R R PR 4

$HEETFHEMAE, 45Ah

FEFHEMA, 6.75An

HithFeEet, @ FEMA, 4.5Ah/6.75 Ah?

12V EER e

EFRTIEH R&SFSH F UL 5 M BB 4

HEEa. Wx HxD. 260 mm x 360 mm x 280 mm (10.2 in x 14.2 in x 11.0 in)
iR

BHRE, SERARETHHNE

BHRERTS

HEERME . Hit

SD 7Ff%+, 8 Gbyte?

GPS #ii

HA

30

R&S®RAZ 0358.5714.02
R&S®RAM 0358.5414.02
R&S®FSH-Z38 1300.7740.02
0118.2812.00

0092.6581.00

4012.5837.00

3530.6646.00

3530.6630.00

4048.9790.00

0017.6742.00

R&S®RDL50 1036.1700.52
R&S°RBU100 1073.8495.20
R&S°RBU100 1073.8495.30
R&S®FSH-Z320 1309.6600.00
R&S®FSH-Z321 1309.6617.00

R&S®TS95 A16 1118.6943.16
R&S®TSEMF-B1 1074.5719.02
R&S®TSEMF-B2  1074.5702.02
R&STSEMF-B3  1074.5690.02

R&S®HZ-15 1147.2736.02
R&S®HZ-16 1147.2720.02
R&S®HE400 4104.6000.02

R&S®HE400HF 4104.8002.02
R&S®HE400 VHF  4104.8202.02
R&S®HE400UWB  4104.6900.02
R&S®HE400LP 4104.8402.02
R&S®HE400CEL  4104.7306.02
R&S®HE400-K 4104.7770.02
R&S®HE400Z1 4104.9009.02
R&S®HE40022 4104.9050.02
R&S®HE400Z3 4104.9080.02
R&S®HE40074 4104.9109.02

R&S®HA-Z204 1309.6130.00
R&S®HA-Z206 1309.6146.00
R&S®HA-2203 1309.6123.00
R&S®HA-2202 1309.6117.00

R&S®HA-7220 1309.6175.00
R&S®HA-Z221 1309.6181.00
R&S®HA-2222 1309.6198.00
R&S°HA-2223 1309.6075.00

R&S°HA-2232 1309.6223.00
R&S°HA-7240 1309.6700.03
R&S®FSH-Z36 1145.5838.02
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# M USB #iR% R&S°HA-Z211 1309.6169.00
% LAN 845 R&S°HA-Z210 1309.6152.00
HRTRBEIREER R&S°HA-Z201 1309.6100.00
HHRERE, 148 R&SCInstrumentView &4 M & R&SCFSH 44 R&S®FSH-745 1309.6246.00
R&SOFSH RN ITF M, FIBITENAR R&S®FSH-746 1309.6269.12
R&SCFSH R ANITF M, ZIBFTENAR R&S®FSH-z747 1309.6269.11

U XATFEIS > 105000 f9 R&SCFSH H41%.

2 33F R&S°NRP-Zxx JRFK, thBE R&S°NRP-Z4 USB iSESE.

¥ HE4A RASCFSH SMEREYEhLA ZE .,

“ KIS < 105000 9 R&SCFSH MR E SD 7 £, MEHTEMHFE.

EAET 3
FREHMIE 14

JET

TEKRE, —F R&S°WE1 BHRAGEMNPESHELREE
ERRE, BE R&SCWE2 4.

BE—RBRENEKRE, —F R&S®CW1

BEMARENTEKRE, BE R&SCW2

Bluetooth® F#rM##R2 Bluetooth SIG, Inc. FrEREMEIR, TSR FUI KRS M EEEAEEFT TiRTH.
CDMA2000° £ Telecommunications Industry Association (TIA-USA) 893 e #x.
“"WIiMAX Forum”g WIMAX Forum g M@#r, “WIMAX" WiMAX Forum ##x. “WiMAX Forum Certified” [} % WIMAX Forum Certified ##r&82 WIMAX Forum B9&#x.
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800-810-8228  400-650-5896
customersupport.china@rohde-schwarz.com
www.rohde-schwarz.com.cn
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Certified Quality Management Certified Environmental Management
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I
rMTHRTALBE233S fE/#53705% 510620
BiE. +86-20-87554758 f£H. +86-20-87554759
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