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GSM/GPRS/EDGE, WCDMA/HSDPA/HSPA+, LTE FDD/
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TDMA Power
Ref: -20.0 dBm
Att: 0dB

GSM EDGE
RBW: 300 kHz
* VBW: 1 MHz

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

» Detect: Sample
Burst Length: 470 ps

SWT: 1ms

Trig: Video

470 ps

Span: Zero Span

T LevelT T Manual T Burst
SWP Time Length

Adjust

urst Lenght:

Center: 835.2 MHz
PSSP PE—————
Measure Standard
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Channel Power  3GPP WCDI 09/06/08 14:25 -
Ref: -13.0 dBm *RB 30kHz *SWT: 5s Trace: Clear/Write

Att: 10dB VBW: 300 kHz Trig: Free Run e Detect: RMS
Channel BW: 3.84 MHz

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

Span:
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Measure
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14/10/08 16:17
500 ms Trace: Clear/Write
Att: 5dB VBW: 100 kHz g: Free Run = Detect: RMS
TX Pwr 1 (r) -140 dBm -344 dBm TX Pwr 3 -191 dBm
TX Pwr 4 -244 dBm Total -125 dBm
Adj Chn Lower Adj Chn Lower Upper
Adj -579 Alt1 -68.1 -582 dB

Ref. -18.1 dBm *RBW: 30kHz «§

Center: 2.1 GHz
Standard

42.724 MHz
©Power

Span:
" Channel
Settings

Mode Adjust



2 15:00 Z—
100 ms Trace: Clear/Write
Free Run = Detect: RMS

Ref. -29.8 dBm

Att: 0dB

TxPower -26.3dBm Tx Bw

Range [Hz] RBW [Hz]
-17.500 M -15.500 M 1™
-15.050 M -10.050 M 100 k
-10.050 M -5.050 M 100 k
5.050 M 10.050 M 100 k

* SWT:
Trig:
10 MHz
Freq [Hz]
2.093%444 G
2.0981111 G
2.1048889 G
2.1150556 G

VBW: 300 kHz

Power Rel
-56.89 dB
-65.97 dB
-48.07 dB
-47.63dB

Power Abs
-83.15dBm
-92.24 dBm
-74.33 dBm
-73.90 dBm

A Limit

LTE(B 1) Ch: 0

Ctr: 2.11 GHz
Standard . .

Span:35 Mz

Mode Settings

LA WIMAX™ AlS (80 E|0]A)0] BX AMER SH(EM £3/0]2)

Trace: Clear/Write
Detect: Auto Peak

Ref. -20.0 dBm
Att: 0dB

RBW: 100 kHz
VBW: 100 kHz

SWT: 20 ms
Trig: Ext. Rise

Trigger

SWP Time

GSM/GPRS/EDGE &4l A5 24
12/10/12

® Center: | 943 MHz Reflevel:  -40.0 dBm Sweep: Single
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: NDEINETE
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:
Mag Error:

Slot Analyzed: 4
Slot EVM:

Trigger
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R&S®FSH-K44 &M 2 0|25t 3GPP WCDMA &A1 M5 A
01/06/11 09:14 Fl

® Center: 891.6 MHz Reflevel: -10.0 dBm Sweep: Cont
Channel: 4458 Ref Offset: 0.0 dB Antenna Div: None
Band: WCDMA (850) Att: ¢ 100 dB P-CPICH Slot: 0
Transd:  --- Preamp: off Ch Search: On
Scr Code: Auto

GPS: Lat. 48° 7°38.736"N Long. 11°36' 43.380"E Alt. 577.0m
Global Results for Frame 0

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

Channel Results

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

Power: -34.97 dBm Power (Abs): -34.98 dBm

Ec/lo: 1.46 dB Ec/lo: 1.47 dB

Symbol EVM rms: 0.48 % Symbel EVM rms: 0.54 %
P-SCH Power (Abs): -37.94 dBm 5-SCH Powver (Abs): -37.40 dBm
~Result " Display " Level” " " Signal P

Display Settings Adjust Settings Settings

3GPPWCDMA ZE =0l ot EX2 £ A5 mt2to|EHo JHRE |

SgLict
® Ref: -40.0dBm RBW: 100 kHz Sweep: Cont
= Att: 0dB Preamp: On

Center Frequency: 2.1326 GHz

Code Channel 1
Symbol Rate: 15.0 ksps
L -68.9 ZL1

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

Slot 0
RF Channel Power: -65.0 dBm

Power: Composite EVM: 061 %

Start Code: 0 Stop Code: 511
Result™ " Display 7 Level Signal
Display Settings Adjust Settings

R&S®FSH-K46 242 0|25t CDMA2000° &4l A5 HAY
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® 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 CHERRET | e —sighar CIED
t
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CDMA2000° Z=
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® Ref: -25.0 dBm Bit Reverse  Sweep: Cont Base SF: 128

= Att: 5dB Preamp: On Trig: Free Run PN Offset: Auto

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

RF Channel Power (RFCP):

Sync Power Rel to RFCP:

cdma2k(JTACS) CO (0.64) Rel to RFCP:
Carrier Freq Error:
Composite EVM:

Pilot Pwr: m dBm PN Found:

SOOIk £

ro

F2 s MEl0H2 IHRE S

Center Frequency 869.9875 MHz
Channel Number: 799
Channel Band:

-25.5dBm

-12.97 dB
-7.02 dB
11.2 Hz
6.16 %
N/A

50-

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

-450 f : |

Start Code: 0 Stop Code 127
“TResult " T Display T LevelT T T EignalT .

Display Settings Adjust Settings Settings

R&S®FSH-K47 M2 0|&st 1IXEV-DO &4l Al EAM

19/08/10 10:46

@ Center:  1.809 GHz RefLevel: -20.0 dBm Sweep: Cont
Channel: | 80 Att: 0.0 dB Trigger: Ext. Rise
Band: cdmaZk(1800) Preamp: off
PN Ofiset: Auto
SYNC 0K

Total Power: -23.71 dBm Traffic Activity: 75.00 % [ |
Pilot Power: -22.89 dBm PN Found: 288
MAC Power: -21.83 dBm
Data Power: -22.89 dBm
Rho Pilot: 996 Tau: 147.52 ns
EVM Pilot: 6.14 % Carrier Freq Error: 233.0 Hz

Peak to Average: 10.36 dB

Result Display
Settings

Display

R&SCFSH-Kb0 M2 0|6t LTE FDD &4l M5 24

13/05/11 14:15 -

® 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
Settings Adjust Settings Settings
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R&SCFSH-K50E §M 2| Cto|oja M2 LTE &4l A5 ZEXg Jjmoz
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LTE-FDD BTS

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

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

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

RF Channel Pwr:
-30.96 dBm

Overall EVM:
2.03%

Cell Identity:

Real Part

Center:806 MHz
" Result  Display = Level
Display Settings Adjust

|7 Sign:
Settings

enna
Settings
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LTE-FDD NB-loT

02/01/18

Result Summary

14:19 [l

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: 18/4
Transd: | --- Antenna: SIS0 / 0TA loT Freq Offs: -3.6975 MHz
LTE BW: 10 MHz (50 RB) Deploymt: In Band Subframes: 10
Global Results
loT Channel Power: -50.86 dBm Cell Identity [Grp/ID]: 0 [0/0] (Auto)
Overall EVM: 1.76 %
Carrier Freq Error: 130.62 Hz Traffic Activity: 14.29 %D
Sync Signal Power: -58.44 dBm SINR: 35.68 dB
0STP: -51.72 dBm RSSI: -52.16 dBm
Frame Offset: --- 5
Allocation Summary
Power: EVM: Power: EVM:
NRS: -59.42 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 %

isplay enna
Settings Adjust Settings

esulf
Display

Settings Settings

R&S®FSH-K48/-K48E &M & 0|2

16:39 —B—

25/09/12

® 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]
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R&S®TS-EMF =X A|AEIO| SHIM OLE||LIE 0|23} LTE Al
59| MM Y=E BT & UBLICL 4B LTE 2A80
2 R&S®FSH-K50E/-K51E 95% A28 4 Ql&Lct ol 2
M2 EVM 42 HEA|s=
Loz HAISH= EPOI01:LE“2 ERILICH st HE R
it LTE M3 14 QASE HEZ HAIE = JASJLICH B
M OIEHOo|AE Eot EHE Q|6 LTE BTS A4 7} AM&Z
ELICH o] AH= Z[C 8I7HX] =2 M Q| LTE MSE
HOF=1 F:H X|Fe| 2= LTE 7|X|=0f st HRE MB
o

NB-loT &4l AMS EAM

R&S®FSH-K56 M2 A2 5HH R&SCFSH 0| Al NB-loT &4
MSE ZEE = USLICEH NB-loT= LTE SAl0 A StLtel
2lAA 220 sHEost= 180 kHz o tHYZS XtX|EhL|Ct.
R&S®FSH-K56 &M In-band, Guard band, Standalone, =
2Ol Ml 7tX| 2=0l M NB-loT Ct2& 3 AMS o] 2M 5 X3
L ct.

Deployment modes for NB-loT

In-band deployment Guard band deployment

LTE carrier

ﬂJ|0 Eli

Standalone deployment

NB-loT
NB-loT
NB-loT

LTE carrier GSM carriers

Z1t 9k 10| X|0fl EA|E|= EVM (Error Vector l\/Iagnitude)
=1 El.A QE'— I‘lAEI A|20| n:;é!o “‘I'EI'ol'l_ E‘”

¢t mpatoleH YLt 7|Ef NB-loT 2239 =2|H *._lg

ot2tolEl (NPSS, NSSS, NPBCH) = é ol FAl=L )
Constellation C}O|0{ 124 NB-loT AlS 9| EXIE OO
2 HFLch

TD-SCDMA/HSDPA &A1l MS 2M
2[ A

R&S®FSH-K48/K4A8E =X o{Z2|A|0|M0]| &=HE R&S®FSH
= TD-SCDMA/HSDPA 7| X|=Z22 A2F & S X|E45t= O
‘é‘o?_f"ﬂ oi2tolEoff chet ZF2Fst 7Y

LE Mgt &
I @9F 5tHE R&AS®FSH-K48 =X {E 2| HO| MU ME AL
g & U5 T o] stHM MS FHE LIEHH = Carrier
Frequency Error (CFE) 2F PCCPCH Symbol EVM (Error
Vector Magnitude) & &Q1&t 4=~ UEL|Ct MEHSHEIQ] &2
Ol A olo|E 2& ¥ 0|E UE 222 A A oo cist
o AME oYt Aol - EP°J7P§X*E'LIEF olzjst =H
= Soff Als of Zhd Hl=oll oSt HEJH M3 E L



R&S®FSH-K48E S Mo M=
L|ct.

TD-SCOMA AlZh =of| Q1 ¢ 2t H0| MSE

Sweep: Single
Ref Off: 0.0 dB Preamp: Off Trace: Clear/Write
Slot Power 7l Comp.EVM | Slot C/1 Comp.EVM
(dBm) (dB) (%) (dB) (%)
-20.44 150.44 0.66 2 147.39 0.68
-25.03 4.02 24.89 146.23 0.68
-89.44 N/A N/A 153.64 0.65
-89.67 149.58 0.67
-26.96 138.73

[or
REBW: 30 kHz

Ref. -10.0 dBm = Att: 0dB

Center:100 MHz Time:5.42 ms
p

1Q Data

HIE HEXZ
® Ref:

= Att:
D

Upper Limit:
Lower Limit:
Upper Limit:

2M: 474 S-I2t0lE SA| HEA|

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

1.0 dB
10 dB
GHz -26.39dB
GHz -10.06dB
Threshold
Threshold
Threshold

RBW: 10 kHz SWT: Auto

TG Att: 10 dB

-1.00 dB
-25.00 dB

Span: 25 MHz

Spectrum

HIE] HERZ 24 AO|A XMEE 0|8

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

mith Chart
RBW: 1 kHz s
VBW: 1 kHz Trig: Free Run

Reflection Vector (Cal) S

@) Ref. 0.0 dB
» Att: 20 dB

Center: 2.06 GHz 20 MHz

P——————
Calibrate

Span:
_W
Trace

Mode/Port Format

R&S®FSH-K48E =™ ({E2| A 0| ME A2 5IH TD-SCDMA/
HSDPA AMSE 21 HStstA AlS 2EMEH 4 Q&L o).
AlZH =0 Q1 Ot | 3tHO0f| = TD-SCDMA subframe LHOl| A 2t
S &R0 AAIE I}, O/l Y 25HEVM 0 EA|EL|CH =
3 an= 22 Ef0|0113”01| SAlO BEAIELICH C|A S
0| 2tQ1 2t D AR HS E E&f 2t subframe 2| It 2! ELO|

20| A2 BZSIAIE 2 HolE 4 UL

IE =HQl oy FHo|l= MEfst Fob XME Wel et
2 H|2A TD-SCOMA RE7F BA|EL|C} 2 Elo|2o=
TD-SCDMA 2! HSDPA #j'2 9| = LL}EH]|E17} HA|EL T},
Sync ID &tHO0l|= CHst 7| X|=Z 0 M MEE AMSTH ZEAE
L c}.

HE HERZ &AM

HIE] S S M2 LHEE Tracking generator 2 LHE VSWR
HEIX|E F7l5tH R&S®FSH E'.'é._'% 23 E HiH HEYZ
=M7|2 ™eteilch g, 557 % ol oY H &M EHY
2 HAE MY 5t tHoj| Autsk gl
£+of71I ofetgt 4= JUSLICH HEH
=2 c,oH EE7|et Z2 HEe|E DUTO| MAHS
ol 7Is2 7IXI=< OtAEo &=

ShL| C}.

1 Vector system error correction 7| S 2 =2 &= Mt
X#

S moetoleel s, ?, 5,7, S, S,, 2 27|2 Y&
23 2ElAM =T H OIM SA HA|
4719 MEZ CIE S mi2to|E SA| EA|
Ef/EA 7180| U ADA XGE

ZE 7|& O0tH A X3

50 Q 0|29 UL|HAE JIXI DUTS| A JAO|HA
EE

Electrical length X

Group delay &2l

OtE|L}o| of &l EM(Return loss, HEA}F Al
=%

L= VSWR)

)

R&S®FSH13 2 R&SCFSH20 ofl= s E|X| 92
LHES VSWR =i2IX|7} Q= R&SPFSH melnt s ehel (mel .23/.24/.28/.30)

«

Rohde &Schwarz R&S°FSH S & AHEZ 2M7| 9



Ref. 0.0 dB
Att: 20 dB

REBW: 1 kHz
VBW: 1 kHz

Center: 2.15 GHz

Save Recall

DTF (Distance-to-Fault) =X

DTF (Cal) Cable: Cable.chimod

® Ref: -50.0 dB * RBW: 100 kHz
s Att: 20 dB VBW: 3 MHz

Center: 4.005 GHz

P —
Calibrate Format

Mode

RBW: 10 kHz

@-Aﬁ: 0 dB

Magnitude

_-1.00L:

(Ref: -11.77 dB)

Center: 800 MHz

Calibrate

Mode Display

10

_—

Format

s Trace: CIan"Writs
ig: Free Bun Detect: Sample

300 MHz

—

Span:

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

SWT: 40 ms
Trig: Free Run

Cable Length: 40 m

Model Length DTF List

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

SWT: 1s
Trig: Free Run

Phase
| -84.1%

(Ref: -115.0 °)

Span:  Zero Span

1ZE 70|12 2A =X
o)

R&S°FSH = dX|E #A0l=2 2AE €A &e = UG
LICt 7lol=22| &% E5 R&S°FSH £ ZE| HZE3

2= H 5
ot st ELIC 0|29 CIE & &2 Hal E= JHE MEf
Lt

DTF (Distance-to-Fault) =X

DTF (distance to fault) 7|52 Es&ff 9ZA0| =235I7{L} BEAl
E Alo|Z2| ¥XIE wWED HetstA &elE 4~ USL|CH W
ZE Hole 22 Sl Al Aol2 22X, & & SAHE =
ttot= EMITE EA|ELICE 0|18 Sl S HoHJt o< ZHE
S &L C}.

HE YA

R&S°FSH-K45 H#IE HetA M2 1F FotoliQl
DUT 37|2t &2 EAIELICH matA RASFSH (22

.23/.24/.28/.30) = =2 200 7| = HIE HUA CHAL AL
s £+ UASLCH HRSEH AMS AA L HEIX| 7t R&S®FSH
ol M o|0] M3 =22 H|E0| &= HAE AH0| ZA
ZHErSH R M R&SCFSH-K4b E EOIM AEE 4= U&L|CH
A EHME HIBADUT o) 2 HAIJ HES £
m MEHE L Ct.
GlE &0 ME CHE RF 7
ZX[) Atolef |
UurHol B
™7|1Hel AolE dol =™
g3 wE 2 AT EFE AA
| &k Mo etE|LE &2l

Alol=

T} 2 A A0 (0] Al
=S T w2 B

o
3 4 UsLich

LS UM AME =

GPS 4A17|2 ALB% /%] ZM o S3 MEtE S
R&S®FSH = R&S®HA-Z240 GPS £=AI7|E AIE3510 SH0|

O|R0IX|= ?IX| SEE 7IEELICE AX[e B, 7= &
D= otH| EAELLCH 20t A2 £F Zutet A A

X EE MY = AsLICH £t GPS 47| = LR &
HEA Q4 0[EE GPS 04 2 HE A0 S7|2tAIF M

O+ 53 YEHES EYLICL RESFSH oA 2% &1
ClS 18 59| =mj& RStz 25 ppb (25 x 10°9) QL|C}.

Aol GPS =417 & 7F35H7| {lshM =4 7]off XHA2F5 m
7|0|=0| &=f=[0{0F gL Tt



el MAE of
e =X
R&S®FSH ofl R&S®NRP USB mt&| MM E

~ +45 dBm 9| C}O|Lt2! QK| A Z|CH 1
£ S5t DY RF k9 0lE{7t EUch

25}10{ %11 110 GHz 29| 1§ X &}5t
ZHatstH 70 dBm
10 GHz o] Als

Z|tH 4 GHz 2| directional T} ¢ =X

R&S®FSH-Z14 & R&S®FSH-Z44 directional It MAME 2t
2t5HH 25 MHz ~ 1 GHz 2! 200 MHz ~ 4 GHz 9| Fot4
CHE Ol A R&S®FSH £ directional It O/E 2 A& 4= QU

SLIC} Eot 2 A0 M &3 Of et 7| X|= QrH|LE o &

of ciet 82 SAlol Tae & USLICH o] dAMs Z
o W2 120 W o OHIE S-S 4 Qlon] Yersoz £
7t 2217171 HRSHK| E&LIC ol YRFA QI GSM/EDGE,
3GPP-CDMA, cdmaOne, CDMA2000°® 1x, DVB-T & DAB &

=S A 2E mete| xto|™L|Ct ESE =CH 300 W 2| PEP
(Peak Envelope Power) & m2tst 4~ Q& L|LCT.

R&S°FSH
R&S°FSH-Z44
& o MM

00\‘

CIear/erte
Detect: Average
4635 pus  -40.0 dB
Trc Avg -3.4 dBm
Trc Peak 0.2 dBm
Tre Min -32.8 dBm
Pos Ovsht  0.04 dB
Neg Ovsht 0.00 dB

Ref: 30.0 dBm

Offset: 0.0 dB
365.1 ps

Pulse Width 371.946
Pulse Period 833.333
Pulse Sep  461.387
Rise Time 845510
Fall Time 821.106

VBW: Full
Trig:  Positive
0.2 dBm [D2]
Duty Cycle 446 %
Start Time 833.730 ps
Stop Time 372.343 us
Pulse Top 0.1 dBm
Pulse Base -356 dBm

Minimum Marker

2 o olE

R&S®FSH Ol AHER EAMY| ZEQF SUSH M
Z 22 ot MA glo] Y mE =™ U= H
Z 715QLch =& F=Z Hol= |rf +30 dBm 7HX|
ZJbEHL|CH ZOb4 (2 RASOFSH AHES 2 A7
Ddioict CE 4 ASL|CH xS tHH=L Xt 1 GHz

X M™e 4~ o, 0| S5 LTE, WCDMA X =
WMEE ASES EEE RE R8O MES SHY 4
Ect.

Wideband Tt MM 0|85 HA A

R&S®FSH-K29 & M 1t R&S®NRP-7Z81/7285/7286
Wideband m}&| MAE ES{ St R&S®FSH = O3 ot
9} %[ 44 GHz A OjEI0|EZ S-S 4 Q)

ol x2 S

R&S®FSH 10t O/ ZE0] R&S®HA 2360/2361 2 M
Mg Raret 22 st = b9 (dBm B2t ATh It
% (dB) & 218 4 YUt

R&S®NRP It Ml

22/08/17 20:04

Offset: 0.0dB

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

Wavelength: 1490 nm

Wavelength Unit

Rohde & Schwarz R&S°FSH S L& AHEH EAM7




ZhM =

L

= A4

Geotagging:
2 LH of &

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

*RBW:
VBW:

100 kHz SWT: 23 ms

Ref: -30.0 dBm
: 100 kHz Trig: Free Run

TGO e
| wmwﬂﬂﬂl
!.

Span:45 MHz
Clear

Center:940 MHz
"~ Meas  Spectrogram
Mode Settings

Save

Playback Spectrogram

12 fjojE] B S,
s B35 2 24 B3 Hsbt RLEo] 9F AR

R&S°FSH &= 7410
A 771Ut

St 7t @ Y Aol M atE 2t 2

R&S°FSH-K14 %! R&S°FSH-K15 £ 0|&¢st
ABERIW EH

AHEZ O EX {Z2|H 0| M AFR25H R&SCFSHO A
Au:IIEF'_-I O|AEE|E _<z|-O|_|oEI- _J'\_ %ngEr a 7:1J—|_|. 7|-o4I-IO|
=Mt AlZE Aotofl HE Fobe H 2 HEE EAE U
SLICH 7|ZE & HI0|HE st Etdate] & otHE *”‘*
St #A|H R HIHE & &+ USLICH

R&S®FSH &= Z[CH 999 A|Zt =¢Qt Recording 7ts&HL|Ct.
Recording 7HH2 ZH 7Hs5tH, 2t2{0] H242 WX &
ZOtWE X D2 0 B2 ZHERQ AMSE Zalsh= o A

et

AR FolE A& Y BE M AlZHEE O
7HE 0|28 Recording € S22 A|EE £ QU
R&SCInstrumentView & AI26tH X=9| Zt2F HI|0M 2
SotMSE HEAH AME £~ o = E
H HAIE &oisto] XtM5| &M 4+ UASLICH

EMII ZM3E Qo AlZH D FOt4 OHHE F7HE £ US
L|Ct. 0|2} &2 EtA|Zt recording ATEZ 728 E 0|25tH
Xt& recording, &7|7te| & +O0| 7H55tH, 7y =&
o AWEZ ZE RESLCH

12

R&S®InstrumentViewZ 0| &5t ZFA|ZH

AMERIY |2 2A



R&S®FSH-K15 3 tlafyd OtEILIE 0|8t ZHd &4 =7ls= 08
R&S®FSH-K15 &M X R&AS°HE400 S2| 2hskA Qtef|Lt7t & xl °+:|_5 7
A EH RESFSH = HIE Y3 ARt A EPE IM [ARS R

SE MEZMoZ ASslD EMS B2AMSIH, 7 AAS & R&SCHE400 S R&S®FSH 0f 7|ttst SHefst SO 7 =
ot = UEF EotFL|CH ZF QtH|LIL|Ct QHHILF 2 &2 8.3 kHz ~ 8 GHz H | 2| =

I} W50, GPS 9f FX} LIZIE0] BAtE|0f UesLich
ABERTY Y BE AHEY 2AY| S 020 2] RESTHEA00 HE Pl0j RASTFSH T2 AT S 7= HE b
Of T =0I= (C/N), 7H2i0f T ZHY (C/) W EZ0|A AA EmpAIRAKN = 9% 2B U 9| YHE NYHe 2
(Diff BE)TH 22 7158 Saf 2t A5 S &7 HOPM BLI 7 H{E0| UZLICH RS HEA00 2 1 kg Of E ket A 7|
EI25tn S48He 4 ALICH 710|122 R&S°FSH o Bl ALR3H0] SFOIA 02 &7 2+
Hg maE 4 AsUch

0|-
Al

IHE 7IsoME &2 S 7lss 0l8d s sl
Ct. R&S®OSM Wizard 7|52 AtE5HH R&S®FSHOIA 0|2
& OSM (OpenStreetMap) 2 &7 CI2EEE & JSLICE

R&S®HE400 Qtef|Lt7t & =HEl R&S®FSH

Rohde & Schwarz R&S°FSH §U1& AHEH 27| 13



R&S®FSH-K15 & 0|26t X|= AZtM HA|

GPS: N 48 7" 23.936™ E 11V 36" 44.876" Alt. 832.8 m Comp.: 281° Sats: 0
Triang: N 48° 7' 24.324" E 11° 36' 36.470" +62m Incl.Pos: 2

1.84 GHz
Power:

@ED s ™
S -

Zoom In Zoom Out Settings

Position

R&S®FSH-K16 & 0|28t Geotagging Z 1t T A|

Geotagging 8 28/04/14
GPS: N 48° 7' 37.590" E 11° 36" 36.738" Alt. 535.0 m Comp.:

10:54 I

% KG.
. 4298 . hohde™
), § & Schwarz

Rondely, ¥ Eschwarsy 3
&Schwarz . g GmbH i g
\/ Gth &Co. i i

: e, 4@ E ;
& i ]

" & KG * dEischwarz t=ft i

-~ GrbH. 4 f
* ¥ 5ol N
- KG ¥ 1

L wmg?f_& * f
= H

b - 4 ".‘ : | [
g {# _ ; ' g d = ;
t; H 3 ]
%7 . i T -
& </Bearh38 ' Rahde ALY
by

i y i s y Rond
Tt P& R e gt/
| GrobH
yom 1n Zoom Out Settings

R&S®FSH-K17 & 0|2 ¢H AL oi&!

Indoor Mapping
- Freq:
Power: @FX) dBm Dist: m T

BT P TIOGT™ — ——

Zoom In Zoom Qut 'Settins .

Position

14

Geotagging
R&S®FSH off R&S®FSH-K16, R&S®HA-2240 GPS £=417] &
OMH|LIZ RI&IS A ANE AlS ZHE 0| X|2|H 2R

i L

Mg 4 AN WEAZ MHXI 7IXI=Z2 A X EH

2N 4 Lt

=
=
um
e
=

LSt X|=2 S X|E 4 7|&Xt= R&S®FSH-K16 2| Geotagging
SN2 08510 SH0| IHE HAS 7|=5tm X=of 2
SR IN=

m

= | 0| E{ 2 Google Earth 0ff EA|5H0] = 7F=Q1 20|
tH, O|& Sall AHE|X|7t ZHL 2t +=F0| =2 X
217 mporst 2 QIA Lt

19 X I
fjo OIF 0%
ol

AL o4
MU HE 715 0I85HH ZHERSET AlRIE 4 QU YAl
2 Al Aseine 25 4 UsU

ALY 0j= SAM (R&S°FSH-K17) & AR
R&S®FSH 2 & A 72 = U2, Z4=0|L} H
MS7 & TR 2= oM AMS

stH AUl XIEE
X2 GPS
4 B E J|IES

£ AT =£HO0| 0|27 A0 St HEE NHEE »
&Lt
ZXE H0|E|E .csv YAl 2 HEI510d MS Excel Of| A &
MSE A

MEE 4 UAELICH kmz HAI2 2 LIFLHOf H0|E S 245
11 Google Earth 0| M ALY X|EE SHAIZL == USL|CH

OSM (OpenStreetMap)
OSM (OpenStreetMap) 2 AFEXt7F =& HES A= MA X|=0|
o, otz =AM LS £ JASL|CH

http://www.openstreetmap.org/

OSM2 A2 X7} GPS =& H|o|ELt E2 £= 2o X|2| HEE =
wYE 97| ZRMEQL|ct OSMO| A7 A= s of

penStreetMap H|O|EH =

ShareAlike 2.0 2l0|MA0f e} S22 AIRSE & Q&L|CH

ol
AT

o
[okal
it}
E
@)

Creative Commons Attribution-



XA =F

R&S®

FxL7 | BHEMF) o] Z &t

A O
™

FSH=

e Lt

APSES

ﬂJIO

Olsf Ay
oryMo £

R&S®FSH

R&S®HE400 QtE|Lt7t &}

R&S®FSH = Z|CH 20 GHz off E6t= §E2 SOt i 52
ol GSM, CDMA, WCDMA, LTE, DECT, Blustooth®, WLAN
(IEEE 802.11a, b, g, n), WIMAX™, Hf£ 21 TV £ pE QHt
DM EA MHAZ X|RIEHL|C}

- O

R&SCFSHE Chemt 242 o Ui =gt gL ch.

1 ek AEILIE AFESHH 2o ©A 2= =8

1 SEY AEILIE ASSHe gkt RE5HA TA 2=
=X
—_ o

I CHEZ0] X EE &4 M 20 A 2= SRS oy
=7)
- o

HESEAM OLE|LIE AI25I0] XMA| 2E =X

R&SCFSH & X7 Z=8 S X3 0 HAE OtelLto| S5 of
HiLt 201 TagfLch ®A 2== dBuv/im B2 2F
HAIELCH Wim?S MEHSHH T o] EHA LT AL 2
HEAEULC ESHAOIE E= 557 S FLt+ SL 24

N
T QIS £HE 4 YBLICH ZEE Zot BHS 93
R&SCFSHO A= Xt& Mt ZLEE 7|S0| Y= AR H

9| Limit Line 27§ 7} AFZ ElL|C}.

S2d AHLIE AE38HH TA 2= &

R&STS-EMF =F AlaH”Ql Sy AH LI =&
R&S®FSH = 9 kHz ~ 6 GHzQ| 1t tHHO| A Biskat 22t
o A Z=E SEY + USLICH AHILOl= HA BEE
FYst7| /gt 2w Hix| tEILE 24 3747t S0 UASLICH
R&S®FSH = 371e| QtHILI RAE =AM 2 E435I6HH,
Zh QHE[LE 2401 CHet CHELE 22lut AZA 7|0]|=2| #|0|=
2AS D HA L=E AMELCH

FRFE|
B

)

Rohde & Schwarz R&S°FSH §U1& AHEH EAM7| 15



ATA =
M| A 0f| A

ArEst= I

o1=2| 70|

nFE T S ALE 2HSk= EMC AIE &4 53

13:38 /I
Ref: 87.0 dBpV cRBW: 120 kHz MT: 100 ms Trace: Clear/Write

Att: 0 dB Trig: Free Run Detect: Average

Freq: 98.500 MHz

Level: dBpV

1 ] 1 1 1 1
-13.0 -30 7.0 17.0 27.0 37.0 47.0 57.0 67.0 7i0

[, o l

Meas Time:

Trigger

R&S®FSHZ Xz &t

SR

VIS OlE| £E0| Mt

1HIEH HET EME0

1 LANEE=USB E 0|2
A

2 E[§ 110 GHz 7HX| THY &
_g_ H_E7| u.IE.| 7<X-|

AN Z HAE ANEA XS

_ﬂJ

EMC AMM &3ty 28 o #g
R&S®FSH-K43 M2 %= R&S®°FSH = AI™ &4 EMC &
EL_'E-IE_I XI-O-I_Q_ AA|7| |- =

|:f.

R&S®FSH = ' A7 B=0llM ZH'E EHO|S0 Hol= Ef
AUst FOote2 2HE HE SJELCH XHE HIOI=

R&S®InstrumentView AZEYHZE ZtSH, R&S®FSH 01|
S ELICH e THIY EAM EFTV &£A17(0] CHEE AL
M ™ol w7} &L EMI BEAF =™ A 200 Hz, 9 kHz,
120 kHz, 1 MHz ©| CISPR ang% AFRE A 9laL|c 1
3, 8, RMS, HX[O|3 ZE7|E MEE &+ ASL T

3GPP WCDMA F0t4 ol xijd A7ZH
07:35 I
Ref: 87.0 dBpV cRBW: 1TMHz MT: 100ms Trace: Clear/Write
Att: 0 dB Trig: Free Run Detect: Average

Wl Lt 11 Lo
O A E IRV

Start 2.1123 GHz WCDMA _1 2100 (Ba _ Stop:2.1677 GHz

Channel



AM HX depth =X

R&S®FSH oAM= 2 =3 AM HZX AMS 9| HX depth

£ EdgUc AM H _7-‘_ depth &8 7|52 OHE 12|04,

&2 Eotch, ot Smoiol| -2k B X|stD STt} A X E 0|

SHEYLICH HE a5 AN Folst

Hz =m} Hg AlZFSt CHS 150 Hz Zmpcy
22

E MS 9| X depth E MEHXN

7)el 1

EMC 22X 24 =9l
R&S®HZ-15/17 near-field probe =
0|8, xthl XXl SoAN EMC EXNE &= T

32 7|2 B 2, A
EFZ At

&Lt R&S®HZ-15/-17 near-field probe = 30 MHz ~
3 GHz HQ|o| A} =X0f| ®atatL|C}. R&SPHZ-16 = 2|t
o= 2F20dBe| A9t 45dB o LO|= =AM S™ &
EE z|tH 3 GHz 7tX| &M A|ZL|Ct 2| 2l near-field
probe M E2t R&S®FSH & Z&lollA ALEs5HH M2 H|g2
EONY S YollHE sz BMSHL /XIE HE

Ao

Rohde & Schwarz R&S°FSH SHE ATHEZ 2A7| 17



2 A5 Y

M| 0

THOH - Al
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LESH &= R&S®FSH

S®InstrumentView

=X A1 2AMEE 2|5t R&S°®InstrumentView
ATZEQ O]

1 USB IE= LAN HZ 2 S5 R&S®FSHet PC ZHof| cHE2F

HiolE M&

CIO|E{ & Excel @Al (csv) 22 LHELHO &EA &5H

Aot X2

Jpg, tiff, . png & .omp Ao = T ¢|O|E HE

AEXL X|H HAE AZA MM (Wizard 7|8)

pdf, .html, ritf ZJAIQ| HIAE EOME &2/ MM

Windows PCE &5l 2 & 23 HO|H &

USB/LAN € E&}f ®2A &tH 4 Lab display 2 &2 AS
A

BLIEEY

'Add Trace'(E&0]A £71) 7152 0l&3 SYUs %
ZZoIM B ARE ZHetsil Hlm

[ MS(UH ZHOR A4 A HM)o2 B =5
Zal2 MM AutoSave 7|50 2 XHS KA
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1 InstrumentView 0| A X|&&t= WEI7|= 210 25 L C
= Transducers
» Cable Models
» Calibration Kits
* Limit Line
» Channel Tables
« Standards
» Quick Name Tables
« AM/FM Limits
» Wizard Sets
* (Indoor) Maps
1358 7ts
» Windows Vista (32/64 bit)
= Windows 7 (32/64 bit)
» Windows 8 (32/64 bit)
» Windows 10 (32/64 bit)

R&S®InstrumentView

ATEQ0]
Q InstrumentView
Connected

Report Generator X Qﬂ Remote Display X i,

i Channel Table b 4 7"‘:‘: Transducers X "5 Limit Line X

LAN = USBE E5t €4 HO

R&S®FSH = USB EE= LAN QIE{IH0| A E S5l A Aofet
4 Qlom ALSAPE T2 20| SBE 4 YL SCPI &
5t 2174 70f BS RES°FSH-K40 S Mol 2/af BAIsHEIL

Ct. R&S®InstrumentView AZE 00l L &HE &
H0lE AMA|ZIS 2 R&SPFSH 31HE EHE 0, us 2 =g
MEO|M =0of= USB EE= LANO 2 HAE &2 C|AZSY
0|2 =5l R&S°FSHE =tz &t 4~ Q&L Ct.

7 CIAS

24 FSH4 Wizard X

Datasets on PC

C:\Users\Public\Documents\Rohde-Schwarz \:‘ Q " 4
Report Name Date Time
Dataset001.set 23/6/2016 4:11 PM
dvb1.set 2/10/2017 4:32 PM
Lisa-test1.set 1/6/2016 3:24 PM

Qjm‘ Get Trace

B
E Instrument

aa—
& Preparation Datasets in Report

dvbl.set

'@\ Analysis

ﬂ’,c, Options

Report Settings

Show General Information Show Measurement Results

Show Marker Data Show Measurement Settings

Frontpage Logo  User logo AOHDE&SCHWARZ Select
Footer Logo No logo v
Report Language  English ¥ Format PDF G

Open after Generation

Generate
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Instrument Setup

Date and Time
Set Date 27/05/2008
Set Time 14:07:14
pisplay |
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
Battery Level 0%
DHCP off
IP Address 172.76.68.24
T (nstrument User HW / SW Installed
Setup Preference Info Options
A2 E|O|E MEiSHY|
Select Channel Table 10/06/08 09:48
| Stat [ Name ] Siz2 [ Date ]| Time |
€  \Public\. o
(] Screen Shots

3GPP.chntab 1kB 10/06/2008 09:15 B

GSM 900 DL chatab 1kB 10/06/2008 05:48

GSM 900 UL.chntab 1kB 10/06/2008 09:43

PCS DL.chntah 1kB 10/06/2008 09:17

PCS UL.chntah 1kB 10/06/2008 09:18

TV Australia.chntab 1kB 10/06/2008 09:12

TV China.chntah 1kB 10/06/2008 09:12

TV DK_OIRT.chntah 1kB 10/06/2008 09:21

TV Europe.chntab 1kB 10/06/2008 09:22

TV France.chntab 1kB 10/06/2008 09:09

TV French Overs.chntah 1kB 10/06/2008 09:14

TV Ireland.chntab 1kB 10/06/2008 09:13

TV Italy.chntab 1kB 10/06/2008 09:13

TV Japan.chntah 1kB 10062008 09:10

TV New Zealand.chntab 1kB 10/06/2008 09:13

TV South Africa.chntab 1kB 10/06/2008 09:12

TV USA Air.chntab 1kB 10/06/2008 09:14 L
TV USA CATV.chntab 1kB 10./06/2008 09:14 >

Free: 26 MB

FRTSTTT R I E—eTT—

Sefect Show SD-Card

HBH H0IM 7153 2 Me

= o= g

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

Spectrum
® Ref: -20.0 dBm
Att: 0dB

L N O
)
RF Attenuaticn

Man: 0 dB ..

- Auto Low Distortion .-

Auto Low Noise

RF Preamplifier

Preamp On

| PreampOff |
e I
b

75 0 RAM
75 N RAZ
Center: 2.1 G 75 () FSH-Z38

Level Offset Amp / Imp

ducer

d20l= 20| HAE EUME QEELICH HAE X|H
of 2 =™l 0| L2t /}E&L|Ct R&S®FSH Wizard 7|
s= 0|85tH 24X 28 M gloj= E4 S-S g/ 238
&L Ct. et XL 7|2 Wizard 7|S ES et
ZNE NS 2 Mg

o 4> o

K 30 m
ro |
I
0%

Wizard 7|52 0|8 Mo ¥H2 tt31 €Ut

IHIAE A|BEAS & YdE = US
1 HIAE A[ZAT} 02| XIFE0] U0 BYSte = oy
1 HIAE X|&& HZ5HX] 40t &

S ZIE A 5 4 US
M B0 ZHERSHOY AlZho| HotE
DE ER0| SUB HAE AIBA A
SUH HAE 20N HA A

o =1

Sterofl o3t AL RS RE&SSFSHE &4 REHE 4 L]

Ct. C}Z9] 2710l A R&S®FSH 0K A| TV xi'd E|0|£0]| A|

Citet ¢10f X|&

R&S®FSH of AtEX} QIE B 0| A= 2] 7HX| HOl 2 XS E
LIC AT EF|, &F X|F & HlAIX|7F dEiet A2 A
ELICH R&S°FSH = F0f, £0{, gt=0f, 20, =01,
2 A[O}O], O|E2[0t0], AWQI0|, ZEFZO|, ZEHAM, Y
7t2|01E X[ gt
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RFe® ZE

SIEE 4

QIR Eg| i3
QIR HlmA
IF&

HtOlOj A 4=

A A2 HUE

LAN/USB 21E{H 0| A&

Center: 2.2 GHz

Measure Standard

Y 3 574 105000 0|AFQl 7| 7|0 E 8= QIE{HO|A.
R&S®NRP-Zxx I+ MlA| I USB AE| HHEK.

Channel BW:

Ch BW:
Span:
Level Channel
Adjust BW

Tracking generator &2}
k) A of Ul Ef

RMS
3.84 MHz

USB QIE{T|O| A, A E} QI
SDm=z| =

Z 2] LCD (640 x 480 !
M), 2lAtdol 2t
ZA0 M= M ohb|

St E2EM R
ER M&tIts

10 MHz
Power Power
Unit Display

XS e M
(AHEZ 2A7|, e
HEYS BN, Tt

=3 7|5 Me
(xH2 obel, HS oh
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Z|Cf 4.5 Al

Rt=
k=]

29t =t tfHo| Zt7| CHE & 1074 2] R&S®FSH 2 &l

0| MZE L CHE2E .04/.08/.14/.18/.24/.28/.13/.23/.20/.30).
R&S®FSH &= z|tH 3.6 GHz, 8 GHz, 13.6 GHz EE= 20 GHz

ol Zm4E EHE £ QUQELICE Tracking generator 7} LY

YE REES AEotH Al0|2, 2H, 57| 52 S EH
g mofgt 4= ULt

LH &=l Tracking generator & LHE VSWR EE2IX|7t = =
7t 22 DTF (distance-to-fault) &, Of & §’é EE =
EQ3 2N AHESE £ UELICH

RE 2o 22 [T A IR Z2
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R&S°FSH 7|2 7|5

Dol .04/.08/.13/.20

TDMA otg) =5
R

Sy AHLIE MEsTA 2= &H

Geotagging

AU o

2A7| BE UG AU EY
GSM/GPRS/EDGE &4 A5 24
WCDMA/HSDPA/HSPA+ &A1 AMs B XM

CDMA2000° Az 24

/S,

HIE MUA
Z[Cf 110 GHzo| I} QY =X

Z|0f 1 GHz/4 GHzo| BI5IM THQ &

el MM E 0S5t BA
=
=

LAN EE= USB

Dl .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-K51°#
R&S®FSH-KB61E
R&S®FSH-K56°

25 H|O|X| T Al

R&S®FSH-Z14
R&S®FSH-z44

R&S®FSH-K29
R&S®FSH-K40

mel 14/.18

mel 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-K51°9
R&S®FSH-K61E
R&S®FSH-K56°

R&S®FSH-Z14
R&S®FSH-z44

R&S®FSH-K29
R&S®FSH-K40

mel.24/.28

ool 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-K51°®
R&S®FSH-KH1E
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-z44

R&S®FSH-K29
R&S®FSH-K40

meEl.23/.30

e .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-K51°%
R&S®FSH-K51E
R&S®FSH-K56°%

R&S®FSH-K41

R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-z44

R&S®FSH-K29
R&S®FSH-K40

ot Y oo Tracking generator  L{Z& VSWR H2lX| 1/2 ZER DC Xet 2
= Zx|(Hto]ofA)
L] —_ — —_

R&S®FSH4, =& .04 9 kHz ~ 3.6 GHz

R&S®FSH4, 2 &l 14 9 kHz ~ 3.6 GHz . . = =
R&S®FSH4, m &l .24 100 kHz ~ 3.6 GHz . . . .
R&S®FSHS, 22 .08 9 kHz ~ 8 GHz . - - -
R&S®FSHS, =& .18 9 kHz ~ 8 GHz . . - -
R&S®FSHS, =& .28 100 kHz ~ 8 GHz . . . o
R&S®FSH13, =& 13 9 kHz ~ 13.6 GHz . - - -
R&S®FSH13, =& .23 9 kHz ~ 13.6 GHz . . . =
R&S®FSH20, =& .20 9 kHz ~ 20 GHz . - - -
R&S®FSH20, 2= .30 9 kHz ~ 20 GHz . . . -

5) OIEJ

2I24t4 5 7} 105000 0| AFQI R&SSFSH 2 A 7|0l M AL
6 U5 7} O0|E| A|=0 HA|E R&SCFSHA/8/13/20 & R&SCFSH-Z129

Rohde &Schwarz R&S°FSH 0|2 ATER 2A7| 25



Specifications in brief

Spectrum analysis

Frequency range models .04/.14/.08/.18/
.13/.23/.20/.30

models .24/.28

Resolution bandwidths

R&S°FSH4 R&S®FSH8
9 kHz to 3.6 GHz 9 kHz to 8 GHz

R&S°FSH13 R&S®FSH20
9 kHz to 13.6 GHz

100 kHz to 3.6 GHz 100 kHz to 8 GHz - -

1 Hz to 3 MHz

Displayed average noise  without preamplifier, RBW = 1 Hz (normalized)

level
9 kHz to 100 kHz
(models .04/.14/.08/.18
only)
100 kHz to 1 MHz

1 MHz to 10 MHz
10 MHz to 2 GHz
2 GHz to 3.6 GHz
3.6 GHz to 5 GHz
5 GHz to 6.5 GHz
6.5 GHz to 13.6 GHz
13.6 GHz to 18 GHz

18 GHz to 20 GHz

<-108 dBm, -118 dBm typ.

<-=115dBm, =125 dBm typ.
< -136 dBm, -144 dBm typ.
<-141 dBm, =146 dBm typ.
<-138 dBm, -143 dBm typ.
- <-142 dBm, —-146 dBm
- <-140 dBm, -144 dBm
- <-136 dBm, =141 dBm

with preamplifier, RBW = 1 Hz (normalized)

100 kHz to 1 MHz
1 MHz to 10 MHz
10 MHz to 2 GHz
2 GHz to 3.6 GHz
3.6 GHz to 5 GHz
5 GHz to 6.5 GHz
6.5 GHz to 8 GHz
8 GHz t0 13.6 GHz
13.6 GHz to 18 GHz
18 GHz to 20 GHz

Third-order intercept (IP3) 300 MHz to 3.6 GHz
3.6 GHz to 20 GHz
Phase noise frequency 500 MHz
30 kHz carrier offset
100 kHz carrier offset
1 MHz carrier offset
Detectors

Level measurement 10 MHz < f < 3.6 GHz
uncertainty
3.6 GHz < f < 20 GHz

Display

Battery operating time R&S®HA-Z2204, 4.5 Ah
(without tracking
generator)

R&S®HA-Z206, 6.75 Ah

Dimensions (W x H x D)

Weight

" With carrying handle.

26

< -133 dBm, -143 dBm typ.
<-157 dBm, =161 dBm typ.
<-161 dBm, -165 dBm typ.
< —159 dBm, —-163 dBm typ.

< -96 dBm, =106 dBm typ.

typ.

typ.

typ.

- <-134 dBm,
-139 dBm typ.

_ <-130 dBm,
—135 dBm typ.

< =155 dBm, -160 dBm typ.

- < -155 dBm, =159 dBm typ.
- < -151 dBm, —155 dBm typ.
- < -147 dBm, —150 dBm typ.

> 10 dBm, +15 dBm typ.
- >3 dBm, +10 dBm typ.

< -95dBc (1 Hz), =105 dBc (1 Hz) typ.

<-100 dBc (1 Hz), =110 dBc (1 Hz) typ.

< =120 dBc (1 Hz), =127 dBc (1 Hz) typ.
sample, max. peak, min. peak, auto peak, RMS
< 1dB, typ. 0.5 dB

- < 1.5dB, 1 dB typ.
6.5" color LCD with VGA resolution
upto3h

upto4.5h

194 mm x 300 mm x 69 mm (144 mm)"
7.6in x 11.8in x 2.7 in (5.7 in)

3 kg (6.6 Ib)

< -158 dBm, -162 dBm typ.
< -155 dBm, -160 dBm typ.

- <-150 dBm,
—-155 dBm typ.

9 kHz to 20 GHz



Vector network analysis?/vector voltmeter?

L

HO|E|A|E= PD 3607.7705.22 2! www.rohde-schwarz.com &

Frequency range
Output power (port 1)
Output power (port 2)

models .24/.28/.23/.30

Reflection measurements (S, S,,)

Directivity

Display modes

Transmission measurements

Dynamic range (S

21)

Dynamic range (S,,)

Display modes

300 kHz to 3 GHz
3 GHz to 3.6 GHz
3.6 GHz to 6 GHz
6 GHz to 8 GHz

vector reflection and
transmission measurement
(R&S®FSH-K42)

vector voltmeter
(R&S®FSH-K45)

100 kHz to 300 kHz
300 kHz to 3.6 GHz
3.6 GHz to 6 GHz

6 GHz to 8 GHz
100 kHz to 300 kHz
300 kHz to 3.6 GHz
3.6 GHz to 6 GHz

6 GHz to 8 GHz

vector reflection and
transmission measurement
(R&S®FSH-K42)

vector voltmeter
(R&S®FSH-K45b)

R&S°FSH4

300 kHz to 3.6 GHz
0 dBm to -40 dBm
0 dBm to —40 dBm

> 43 dB nominal
> 37 dB nominal

magnitude, phase, magnitude + phase, Smith chart, VSWR, reflection coefficient, mp,

R&S®FSH8
300 kHz to 8 GHz

> 43 dB nominal
> 37 dB nominal
> 37 dB nominal
> 31 dB nominal

one-port cable loss, electrical length, group delay

magnitude + phase, Smith chart

70 dB typ.
> 70 dB, 90 dB typ.

80 dB typ.
> 80 dB, 100 dB typ.

70 dB typ.

> 70 dB, 90 dB typ.
> 70 dB, 90 dB typ.
50 dB typ.

typ. 80 dB

> 80 dB, 100 dB typ.
> 80 dB, 100 dB typ.
60 dB typ.

R&S®FSH13/20
100 kHz to 8 GHz

0 dBm to -40 dBm

> 43 dB nominal¥
> 37 dB nominal %
> 37 dB nominal®

> 31 dB nominal®

typ. 80 dB
> 80 dB, 100 dB typ.
> 80 dB, 100 dB typ.
60 dB typ.

magnitude (attenuation, gain), phase, magnitude + phase, electrical length, group

delay

magnitude + phase

.24/.28/.23/.30 2R Of|2t At 7tsotE .24/.28 22 R&S®FSH-K427t 712 2t ct
ol 24/.28/.23/.302 R&S®FSH-K457F 3L C}

sl 7171= S22 2t x| &gt ch

EES

ot

A2

Rohde & Schwarz R&S°FSH §U& AHEH EM7| 27



Ordering information

Base unit
Handheld Spectrum Analyzer, 9 kHz to 3.6 GHz, with preamplifier
Handheld Spectrum Analyzer, 9 kHz to 3.6 GHz, with preamplifier and tracking generator

Handheld Spectrum Analyzer, 100 kHz to 3.6 GHz, with preamplifier, tracking generator
and internal VSWR bridge

Handheld Spectrum Analyzer, 9 kHz to 8 GHz, with preamplifier
Handheld Spectrum Analyzer, 9 kHz to 8 GHz, with preamplifier and tracking generator

Handheld Spectrum Analyzer, 100 kHz to 8 GHz, with preamplifier, tracking generator and internal VSWR bridge

Handheld Spectrum Analyzer, 9 kHz to 13.6 GHz, with preamplifier

Handheld Spectrum Analyzer, 9 kHz to 13.6 GHz, with preamplifier, tracking generator 300 kHz to 8 GHz and
internal VSWR-Bridge

Handheld Spectrum Analyzer, 9 kHz to 20 GHz, with preamplifier

Handheld Spectrum Analyzer, 9 kHz to 20 GHz, with preamplifier, tracking generator 300 kHz to 8 GHz and
internal VSWR-Bridge

Accessories supplied

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

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

Li-ion battery pack, USB cable, LAN cable, AC power supply, CD-ROM with R&S®InstrumentView software and documentation, quick start guide

Hardware option

Li-lon Battery Pack, 6.75 Ah (installed at factory; upgrade of the battery from 4.5 Ah to 6.75 Ah)
Precision Frequency Reference, aging: < 3.6 x 10-° /year

Software options (usually firmware)

Spectrogram Measurement Application

Interference Analysis Measurement Application (software license)

Geotagging Measurement Application (software license)

Indoor Mapping Measurement Application (software license)

Pulse Measurements with Power Sensor (software license),
(requires R&S®FSH-Z129 for R&S®FSH4/8/13/20 with serial numbers < 121000)

Distance-to-Fault Measurement (for models .24/.28/.23/.30 only, R&S®FSH-2320 or R&S®FSH-Z321 and
R&S®FSH-Z28 or R&S®FSH-Z29 recommended)

Vector Reflection and Transmission Measurements

(for models .24/.28/.23/.30 only, requires R&S®FSH-Z28 or R&S®FSH-Z29)

Vector Voltmeter (for models .24/.28/.23/.30 only, requires R&S®FSH-Z28 or R&S®FSH-Z29)

GSM, EDGE Measurement Application

3GPP WCDMA BTS/NodeB Pilot Channel and EVM Measurement Application

3GPP WCDMA BTS/NodeB Code Domain Power Measurement Application (R&S®FSH-K44 required)
CDMA2000° BTS Pilot Channel and EVM Measurement Application

CDMA2000° BTS Code Domain Power Measurement Application (R&S®FSH-K46 required)

1xEV-DO BTS Pilot Channel and EVM Measurement Application

1xXEV-DO BTS PN Scanner and Time Domain Power Measurement Application (R&S®FSH-K47 required)
TD-SCDMA BTS Power and EVM Measurements

TD-SCDMA/HSDPA BTS Power and EVM Measurements (R&S®FSH-K48 required)

LTE FDD Downlink Pilot Channel and EVM Measurement Application

LTE FDD Downlink Extended Channel and Modulation Measurement Application” (R&S®FSH-K50 required)
LTE TDD Downlink Pilot Channel and EVM Measurement Application "

LTE TDD Downlink Extended Channel and Modulation Measurement Application” (R&S®FSH-K51 required)
NB-loT Measurement Application "

Receiver Mode and Channel Scan Measurement Application

28

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-K50E
R&S®FSH-K51
R&S®FSH-KB1E
R&S®FSH-K56
R&S®FSH-K43

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
1304.5858.02
1304.5735.02
1304.5793.02
1304.5812.02
1304.5829.02
1318.6100.02
1304.5635.02



Recommended extras: power sensors

Directional Power Sensor, 25 MHz to 1 GHz R&S®FSH-Z14 1120.6001.02
Directional Power Sensor, 200 MHz to 4 GHz R&S®FSH-744 1165.2305.02
Universal Power Sensor, 1 nW to 100 m\W, 10 MHz to 8 GHz "2 R&S®NRP-Z211 1417.0409.02
Universal Power Sensor, 1 nW to 100 mW, 10 MHz to 18 GHz "2 R&S®NRP-2221 1417.0309.02
Wideband Power Sensor, 1 nW to 100 mW, 50 MHz to 18 GHz "2 R&S®NRP-Z81 1137.9009.02
Wideband Power Sensor, 1 nW to 100 mW, 50 MHz to 40 GHz (2.92 mm)"-2 R&S®NRP-Z85 1411.7501.02
Wideband Power Sensor, T nW to 100 mW, 50 MHz to 40 GHz (2.40 mm) "2 R&S®NRP-Z86 1417.0109.40
Wideband Power Sensor, 1 nW to 100 mW, 50 MHz to 44 GHz (2.40 mm) "2 R&S®NRP-Z86 1417.0109.44
Three-Path Diode Power Sensor, 100 pW to 200 mW, 10 MHz to 8 GHz R&S®NRP8S 1419.0006.02
Three-Path Diode Power Sensor, 100 pW to 200 mW, 10 MHz to 18 GHz R&S®NRP18S 1419.0029.02
Three-Path Diode Power Sensor, 100 pW to 200 mW, 10 MHz to 33 GHz R&S®NRP33S 1419.0064.02
Three-Path Diode Power Sensor, 100 pW to 200 mW, 50 MHz to 40 GHz R&S®NRP40S 1419.0041.02
Three-Path Diode Power Sensor, 100 pW to 200 mW, 50 MHz to 50 GHz R&S®NRP50S 1419.0087.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 18 GHz R&S®NRP18T 1424.6115.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 33 GHz R&S®NRP33T 1424.6138.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 40 GHz R&S®NRP40T 1424.6150.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 50 GHz R&S®NRP50T 1424.6173.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 67 GHz R&S®NRP67T 1424.6196.02
Thermal Power Sensor, 300 nW to 100 mW, DC to 110 GHz R&S®NRP110T 1424.6215.02
Average Power Sensor, 100 pW to 200 mW, 8 kHz to 6 GHz R&S®NRP6A 1424.6796.02
Average Power Sensor, 100 pW to 200 mW, 8 kHz to 18 GHz R&S°NRP18A 1424.6815.02
Recommended extras: adapter cables for power sensors

USB Adapter (passive), for connecting R&S®NRP-Zxx power sensors to the R&S®FSH R&S-NRP-Z4 1146.8001.02
USB Interface Cable, length: 1.5 m (59 in), to connect R&S®NRP sensors to the R&S®FSH R&S®NRP-ZKU 1419.0658.03
Adapter Cable for R&S®NRP-Z8x power sensors and R&S®FSH-Z29 option R&S®FSH-2129 1304.5887.00
USB Adapter Cable for R&S®FSH-Z14/-244, length: 1.8 m R&S®FSH-2144 1145.5909.02
Optical power sensor and accessories

OEM USB Optical Power Meter (Germanium) R&S°HA-Z360 1334.5162.00
OEM USB Optical Power Meter (filtered InGaAs) R&S®HA-Z361 1334.5179.00
SC Adapter for Optical Power Meter R&S®HA-Z2362 1334.5185.00
LC Adapter for Optical Power Meter R&S®HA-Z363 1334.5191.00
2.5 mm Universal Adapter for Optical Power Meter R&S°HA-Z2364 1334.5204.00
1.25 mm Universal Adapter for Optical Power Meter R&S®HA-Z365 1334.5210.00
Patch Cord SC-LC SM, SX, length: 1 m R&S®HA-Z366 1334.5227.00
Patch Cord SC-SC SM, SX, length: T m R&S®HA-Z367 1334.5233.00
Recommended extras for calibration

Combined Open/Short/50 Q Load Calibration Standard, for calibrating VSWR and DTF measurements, R&S®FSH-729 1300.7510.03
DC to 3.6 GHz

Combined Open/Short/50 Q Load Calibration Standard, for calibrating VSWR and DTF measurements, R&S®FSH-728 1300.7810.03
DC to 8 GHz

Calibration Kit, 3.5 mm male, Open/Short/50 Q2 Load/Through combination, 0 Hz to 15 GHz R&S®ZV-Z135 1317.7677.02
Calibration Kit, 3.5 mm female, Open/Short/50 Q Load/Through combination, 0 Hz to 15 GHz R&S®ZV-7135 1317.7677.03
Calibration Kit, N male, Open/Short/50 @ Load/Through combination, 0 Hz to 9 GHz R&S®ZV-2170 1164.0496.02
Calibration Kit, N female, Open/Short/50 Q Load/Through combination, 0 Hz to 9 GHz R&S®ZV-2170 1164.0496.03
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Recommended extras for testing

Matching Pad, 50 Q/75 Q, bidirectional, 0 Hz to 2.7 GHz, N female/N male, load capacity 2 W R&S°RAZ 0358.5714.02
Matching Pad, 50 Q/75 Q, bidirectional, 0 Hz to 2.7 GHz, N female/N male, load capacity 2 W R&S°RAM 0358.56414.02
Matching Pad, 50 /75 Q, bidirectional, 0 Hz to 1 GHz, BNC female/N male, load capacity 1 W R&S®FSH-Z38 1300.7740.02
Adapter, N male/BNC female 0118.2812.00
Adapter, N male/N male 0092.6581.00
Adapter, N male/SMA female 4012.5837.00
Adapter, N male/7/16 female 3530.6646.00
Adapter, N male/7/16 male 3530.6630.00
Adapter, N male/FME female 4048.9790.00
Adapter, BNC male/banana female 0017.6742.00
Attenuator, 50 W, 20 dB, 50 Q, DC to 6 GHz, N female/N male R&S®RDL50 1035.1700.52
Attenuator, 100 W, 20 dB, 50 Q, DC to 2 GHz, N female/N male R&S°RBU100 1073.8495.20
Attenuator, 100 W, 30 dB, 50 Q, DC to 2 GHz, N female/N male R&S®RBU100 1073.8495.30
RF Cable (1 m), N male/N female, for R&S®FSH-K41 option, DC to 8 GHz R&S®FSH-Z320 1309.6600.00
RF Cable (3 m), N male/N female, for R&S®FSH-K41 option, DC to 8 GHz R&S®FSH-Z321 1309.6617.00
Recommended extras: mobile radio test antenna and EMC test equipment

GSM/UMTS/CDMA Antenna, with magnetic mount 850/900/1800/1900/2100 band, N connector R&S®TS95A16 1118.6943.16
Isotropic Antenna, 30 MHz to 3 GHz, for R&S°TS-EMF R&S®TSEMF-B1 1074.5719.02
Isotropic Antenna, 700 MHz to 6 GHz, for R&S®TS-EMF R&S®TSEMF-B2  1074.5702.02
Isotropic Antenna, 9 kHz to 200 MHz, for R&S®TS-EMF R&S®TSEMF-B3 1074.5690.02
Compact Probe Set for E and H near-field measurements, 30 MHz to 3 GHz R&S®HZ-15 1147.2736.02
3 GHz, 20 dB Preamplifier, 100 V to 230 V, for R&S®HZ-15 R&S®HZ-16 1147.2720.02
Recommended extras: directional antenna and accessories

Handheld Directional Antenna (antenna handle) R&S®HE400 4104.6000.02
HF Antenna Module, 8.3 kHz to 30 MHz R&S®HE400HF 4104.8002.02
VHF Antenna Module, 20 MHz to 200 MHz R&S®HE400VHF  4104.8202.02
UWB Antenna Module, 30 MHz to 6 GHz R&S®HE400UWB  4104.6900.02
Log-Periodic Antenna Module, 450 MHz to 8 GHz R&S®HE400LP 4104.8402.02
Cellular Antenna Module, 700 MHz to 2500 MHz R&S®HE400CEL  4104.7306.02
Cable Set for R&S®HE400 and R&S°PR100 or R&S®FSH R&S®HE400-K 4104.7770.02
Transport Case for R&S®HE400 R&S®HE400Z1 4104.9009.02
Transport Bag (small) for R&S®HE400 (recommended for one or two antenna modules) R&S®HE40022 4104.9050.02
Transport Bag (large) for R&S®HE400 (recommended for three or four antenna modules) R&S®HE400Z3 4104.9080.02
Tripod for R&S®HE400 R&S®HE40024 4104.9109.02
Recommended extras for power supply

Li-lon Battery Pack, 4.5 Ah R&S®HA-2204 1309.6130.00
Li-lon Battery Pack, 6.75 Ah R&S®HA-Z206 1309.6146.00
Battery Charger, for Li-ion battery pack, 4.5 Ah/6.75 Ah3 R&S®HA-Z2203 1309.6123.00
12 V Car Adapter R&S®HA-Z2202 1309.6117.00
Recommended extras for transport of the R&S°FSH handheld spectrum analyzer

Soft Carrying Bag (W x H x D: 260 mm x 360 mm x 280 mm; 10.2 in x 14.2 in x 11.0in) R&S®HA-2220 1309.6175.00
Hard Case R&S®HA-2221 1309.6181.00
Carrying Holster, including chest harness and rain cover R&S®PHA-Z222 1309.6198.00
Shoulder Strap for Carrying Holster R&S®HA-Z223 1309.6075.00
Recommended extras: others

SD Memory Card, 8 Gbyte? R&S®HA-7232 1309.6223.00
GPS Receiver R&S®HA-2240 1309.6700.03
Headphones R&S®FSH-Z36 1145.5838.02
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Spare parts

Spare USB Cable R&S°HA-Z211 1309.6169.00
Spare LAN Cable R&S®HA-2210 1309.6152.00
Spare AC Adapter R&S®HA-Z201 1309.6100.00
Spare CD-ROM, with R&S®InstrumentView software and R&S®FSH documentation R&S®FSH-745 1309.6246.00
Quick Start Manual for R&S®FSH, printed version, English R&S®FSH-Z46 1309.6269.12
Quick Start Manual for R&S®FSH, printed version, German R&S®FSH-z47 1309.6269.11

" Only for R&S®FSH analyzers with serial numbers = 105000.

2 For the R&S®NRP-Zxx power sensors, the R&S®NRP-Z4 USB adapter is also required.

3 Required to charge the battery pack outside the R&S®FSH.

4 R&S®FSH analyzers with serial numbers < 105000 require an SD memory card for a firmware update.

Base unit 3 years

All other items 1 year

Options

Extended Warranty, one year R&S°WE1 Please contact your local
Extended Warranty, two years R&S®WE2 Rohde&Schwarz sales office.
Extended Warranty with Calibration Coverage, one year R&S°CW1

Extended Warranty with Calibration Coverage, two years R&S®CW2

Bluetooth® Y= 0t32 2 T &= Bluetooth SIG, Inc.0l M ARt 52 M4HO0|H, 2O|4HIZ=E 2to|MA o w2t 0|2{st OIS AFSEHL|Ch
CDMA2000°2 Telecommunications Industry Association(TIA-USA)2| S 2 AHEIL|C
'"WIMAX Forum'2 WiMAX Forume| 2 AHEIL|Ct 'WIMAX', WIMAX Forum 2 11, '"WiMAX Forum Certified', WiMAX Forum 215 2 1= WiMAX Forume| A& |L|C}.
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Regional contact

Rohde & Schwarz Korea

FTAMSEEA LE T AFE 1332 265
CHEHS : 02-3485-1900

O|H| ¥ : saleskorea@rohde-schwarz.com



