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TDMA Power
Ref: -20.0 dBm
Att: 0dB

Center: 835.2 MHz
Measure

Channel Power
Ref. -13.0 dBm
Att: 10 dB

Center: 2.1326 GHz
Measure

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

Center: 2.1 GHz

Mode

GSM EDGE

* VBW: 1 MHz

Standard

3GPP WCDMA

Standard

Standard

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

» Detect: Sample
Burst Length: 470 ps

SWT: 1ms
Trig: Video

RBW: 300 kHz

Burst Lenght:
Span: Zero Span
“"Manual” urst

Adjust SWP Time Length

09/06/08 14:25 -

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

Channel BW: 3.84 MHz

*RBW: 30 kHz
VBW: 300 kHz

3.84 MHz
Span: 4608 MHz

mrLEvel™™™ [ Channel ™Power™™
Adjust BW Unit

Display

14/10/09 16:17
*RBW: 30 kHz «SWT: 500 ms Trace: Clear/
VBW: 100 kHz Trig: Free Run = Detect: RMS
TX Pwr 2 -344 dBm TX Pwr 3 -19.1 dBm
Total -125 dBm
Adj Chn Lower Upper
Altl -58.1 -582 dB

Upper

Span:
" Channel = Power
Settings

Display

Adjust
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12/02/10 15:00 “—
100 ms Trace: Clear/Write
Free Run = Detect: RMS

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

* SWT:

- 300 kHz  Trig:

10 MHz
Freq [Hz]
2.0939444 G
2.0981111 G
2.1048889 G
2.1150556 G

Tx Bw
RBW [Hz]
1M

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

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

A Limit

100 k
100 k

LTE(B 1) Ch: O

Span:35 MHz
Standard

Mode Settings

15:39 -
race: Clear/Write
Detect: Auto Peak

SWT: 20ms
Trig: Ext. Rise

Ref: -20.0 dBm
Att: 0dB

RBW: 100 kHz
VBW: 100 kHz

Center:2.4 GHz

SWP Time Trigger

12/10/121U06:52 -

® Center: 943 MHz Ref Level:  -40.0 dBm Sweep: Single
Channel: --- Ref Offset: 0.0 dB Trigger: Free Run
Band: Att: g 0.0 dB BCC(TSC): Auto
Preamp: On

GPS: Lat. 48° 7' 39.420"N Long. 11° 36'39.378"E Alt. 525.2 m
Glohal Results

RF Channel Power: -52.27 dBm Burst Types: /N NDENETE

Burst Power: -51.79 dBm BSIC (NCC. BCC): -1

Carrier Freq Error: -46.48 Hz Traffic Activity: 87.50 % _:|
GMSK 8-PSK

Slot Analyzed: 0 Slot Analyzed: 4

Phase Error: 224 ° Slot EVM: 359 %

Mag Error: 432 %

Trigger

Sweep
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21/04/11 14:39 —B—
® Ref: -400dBm RBW: 100 kHz Sweep: Cont Trace: Clear/Write
=Att: 0dB Preamp: On Ref Offset: 0.0 dB

Center Frequency: 2.1326 GHz
Code Channel 1

15.0 ksps
-68.9 Ll

Slot 0
RF Channel Power: -65.0 dBm
Composite EVM: 0681 %

Symbol Rate:
Power:

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

01/06/11 09:14
® 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. 577.0 m
Global Results for Frame 0

RF Channel Power: -24.96 dBm Active Channels: 68
Carrier Freq Error: 18.4 Hz Scr Code Found: 0/0
1-Q Offset: 012 % Peak CDE (15 ksps): -31.73 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 5-SCH Power (Abs):

-37.40 dBm

Result Display ' Level " Signal
Settings Adjust Settings

Display

Settings
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18/01/11 11:27
@ Center: | 1.93 GHz Reflevel: -20.0 dBm Sweep: Cont
Channel: 0 Ref Ofiset: 0.0 dB Trigger: Free Run
Band: cdma2k(1900) Att: 0.0 dB Base SF: 128
Preamp: oft
PN Offset: Auto

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

Global Results

RF Channel Power: -25.49 dBm Peak to Average: 6.64 dB
Rho: .897 PN Found: N/A
Composite EVM: 581 % Tau: N/A
Carrier Freq Error: 11.9 Hz Active Channels: 9

Channel Results

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

Result Display CHanmer Signal
Display Settings Select Settings

® Ref: -25.0 dBm Bit Reverse  Sweep: Cont Base SF: 128
= Att: 5 dB Preamp: On  Trig: Free Run PN Offset: Auto
GPS: Lat. 48° 7' 38.760"N Long. 11° 36" 43.338"E Alt. 5759 m

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

Channel Number: 799 Sync Power Rel to RFCP:

Channel Band: cdma2k(JTACS) CO (0.64) Rel to RFCP:
Carrier Freq Error:
Composite EVM:
PN Found:

Pilot Pwr: @7 XD dBm

-5.0-

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

0 i T

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

19/08/10 10:46
® Center:  1.809 GHz Ref Level: | -20.0 dBm Sweep: Cont
Channel: 80 Att: 0.0 dB Trigger: Ext. Rise
Band: cdmazk(1800) Preamp: off
PN Offset: Auto
SYNC 0K
Total Power: -23.71 dBm Traffic Activity: 75.00 % [ |
Pilot Power: -22.89 dBm PN Found: 288
MAC Power: -21.83 dBm
Data Power: -22.89 dBm
Rho Pilot: .996 Tau: 147.52 ns
EVM Pilot: 6.14 % Carrier Freq Error: 233.0 Hz
Peak to Average: 10.36 dB

Result Display
Settings

Signal
Settings
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13/05/11 1415 -

® Center: 2.4 GHz Ref Level: 5.0 dBm Sweep: Cont
Channel: | --- Ref Offset: 0.0 dB Cell [Grp/ID] Auto
Band: --- Att: ® 150dB Cyclic Prefix: Auto
Ch BW: | 10 MHz (50 RB) Preamp: off Antenna: 8180 / OTA
Subframes: 1

Global Results

Channel Power: -11.12 dBm Cell Identity [Grp/ID]: 1 [0/1]
Carrier Freq Error: 511.4 Hz Cyclic Prefix: Normal
Sync Signal Power: -42.82 dBm Traffic Activity: 78.81 % [ |
1Q Offset: -58.09 dB
Power: EVIM: Power: EVM:
Ref Signal: -38.15 dBm 055 % PSYNC: -42.82 dBm 0.94 %
QPSK: -42.89 dBm 121% SSYNC: -42.82 dBm 128 %
16 QAM: --- dBm - % PBCH: -42.83 dBm 118 %
64 QAM: -35.25 dBm 1.03 % PCFICH: -38.16 dBm 0.89 %

Uisplay V

Settings Adjust

Result ArTerTE™™ B =
Display Settings Settings Settings

Constellation Diagram LTE-FDD BTS 02/01/18 14:26 [l
Ref: -10.0 dBm = Att: 5 dB RBW: 100 kHz Sweep: Cont
Ref Off: 0.0 dB Cyclic: Auto Ch BW: 10 MHz Trace: Clear/Write

CID: Auto S Sig: Auto Ant: 5ISO / OTA Trig: Free Run

RF GChannel Pwr:
-30.96 dBm

Overall EVM:
2.03%

Cell Identity:
0 [0/0]

Real Part

Center:806 MHz
" Result

Adjust Settings Settings Settings

EEN Settings

LTE FDD/TDD &4 A< &AM
R&S®FSH-K50/-K51Y &M 2 LTE FDD % LTE TDD eNodeB
SAU10 tHet EHE & 4= JASLICH LTE BE0l|M HelEl £
CH 20 MHze| 2 E M= Y E8 BMY = JASLICHL & 24
2 SISO(Single Input Single Output)£E 4x4 MIMO(Multiple
Input Multiple Output) H&7HA| SReHTE S =58 2
5 K| H2tL|C} R&SCFSH-K50/K512 Al I £ ofL|2t
Reference Signal Power, Physical Control Format Indicator
Channel(PCFICH), Physical Broadcast Channel(PBCH), 274

9] PSYNC % SSYNC Synchronization Channel& Tt gLt

EE ot Reference Signal ! &0t HIO[E M= of FH2|0f T4~
QIEAIEVM g2 ZEStT EAILICH AFSXtE AHEZO|
M QIASEY| o2 22| = QHZE20[Ma 22 S &
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efLICH Z|CH 3702 LTE 72| HE 227 SAI0 EAIE LT,
LSt Pass/Fail A= QFEILE S 012 X[ AlQ] 0212 &
St Ol =S0| ELICH R&SCTS-EMF 58 A|AES] S ot
HILIE 271 AFE3HH, R&S®FSH-K50/-K512 LTE A= 2| F7|
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LTE-FDD NB-loT 02/01/18 14:19

Result Summary

® Center: 806 MHz Ref Level: = -20.0 dBm Sweep: Cont

Channel: 6300 Ref Dffset: 0.0 dB Trigger: Free Run
Band: LTE(B 20) Att: * 100dB +PA SEQ/PRB: 19/4
Transd: Antenna: | SIS0 / OTA 10T Freq Offs: -3.6975 MHz
LTE BW: 10 MHz (50 RB) Deploymt:  In Band Subframes: | 10

Global Results

loT Channel Power: -50.86 dBm Cell Identity [Grp/ID]: 0 [0/0] (Auto)
Overall EVM: 1.76 %
Carrier Freq Error: 130.62 Hz Traffic Activity: 14.29 %D:|
Sync Signal Power: -68.44 dBm SINR: 35.68 dB
0STP: -51.72 dBm RSSI: -52.16 dBm
Frame Offset: --- §

Power: EVM: Power: EVM:
NRS: -59.42 dBm 0.77 % NPES: 58.44 dBm 154 %
QPSK: -61.46 dBm 221 % NSSS: 58.45 dBm 1.64 %

NPBCH 58.44 dBm 1.66 %

25/09/12 16:39 -

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

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

Scr Code: 0

Global Slot Results
RF Channel Power:
Carrier Freq Error:

10.58 dBm
-18.75 Hz

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

Slot Power Results

Ahsolute Power: Rel to RF Chan Pwr:

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

Midamble Power: 10.56 dBm

" Center =~ CF
Freq Stepsize

-0.02 dB

0

Ref: -10.0 dBm RBW: 30 kHz

Ref Off. 0.0 dB Preamp: Off Trace: Clear/Write

Slot Power C/1 Comp.EVM Power C/1 Comp.EVM
(dBm) (dB) (%) ( (dB) (%)
0 2 150.44 0.66 147.39 0.68
DwPTS -25.03 402 146.23 0.68
UpPTS -89.44 N/A 153.64 0.65
149.58 0.67

= Att: 0dB Single

24.89
N/A

0.72

Time:5.42 ms
" Save
1Q Data

Center:100 MHz

" Cont
Sweep

10

A

MY

NB-loT &4 4l 2M
R&SCFSH-K56 M2 ALESHH R&SOFSHOIA NB-loT &A1 Al
SE XY o JUSLICEH NB-loT= 180 kHzS| CHEE == |TE
SA0[A BELt 2|AA EES KEXIRLICH 22t 29F T 0| X|of
HA|=[&= EVM(Error Vector Magnitude) & o4 2= M4
El Mo ERE mrtst= ol S Tfet0[E L|Ct 7|Ef
NB-loT Cteal3 AMS 9| Z2| AlZ met0|E (NPSS, NSSS,
NPBCH)= &3 9 HEA|ELICH Constellation CHO[O{ O &2
NB-loT M=o E&g Jefjgoz Ho{FL|Ct

lo HT

R&S®FSH-K56 242 In-band, Guard band, Standalone?| Al
7FX| BEO|A NB-loT CHRE 3 A5 248 X|HgfL|Ct.

NB-loT HiX| 2=

In—band 24l Guard band gh4] Standalone 44l

TD-SCDMA/HSDPA 54 Mz XM

R&SCFSHE= R&S®FSH-K48/K48E £ OfE2|AH0|HC 2
TD-SCDMA/HSDPA 7| X|=2] Al2X 8 RXE4E 26 He
oF =2 met0|eel Ziefet e E M IS LICH R&SPFSH-K48
ET OZ2Z0|82 2ot R9f8 HAIL|CH O] SHHOA, Al
S ZZ S LIEHHE Carrier Frequency Error(CFE) 2 PCCPCH
Symbol EVM(Error Vector Magnitude)g =2tQleh &~ JUSLICEH
MEfS EFY SRO0IM CIO|E 22 3 0|E AE 229 Al Al
= IHefof CHet Mo &g oot Ao g mhf7F SHE 0] A
= Of 7td Hg 2t 2 E HMI Lot

R&S®OFSH-K48E £ {S2|H| 0| M2 AFESHH TD-SCDMA/
HSDPAMS E =21 F&stA ¢lE 24g 4 JSLICH Time
Domain Power &3 }H0{|= TD-SCDMA subframe LHOA] 2f
2N S29 £AE I, C/I 9 28 EVMO| EAELICEH &Y
Zit= o CHO|o{ 0| SAJ0f AR LICH CIAS20] 2l
I 0§ AT HSE S8l 2t subframe?| THY & EFO|2IO] AFFS
=otEX|E A gold 4~ QUELICH

== T AMA-

IC Q] I otH= MEfst ROk ki LHS| 2y
ol H|ZHA TD-SCDMA T EJF EA|EIL|CH &Y EHo|E20=
TD-SCDMA B! HSDPA {29 =L It2t0|E{ 7t EAIELICE

Sync ID =tHof = Crefet 7|X=0llM HEE M7 EAELICH



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

Ref: 1.0dB
= Att: 10 dB

RBW: 10 kHz SWT: Auto

TG Att: 10 dB
-26.39dB
-10.06dB

Threshold

Threshold

Threshold

-1.00 dB
-25.00 dB

Lower Limit:
Upper Limit:

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

RBW: 1 kHz
VBW: 1 kHz

SWT: 1s
: Free Run

® Ref: 0.0 dB
= Att: 20 dB

Center: 2.06 GHz 20 MHz

Calibrate

Span:

Format

Mode/Port e

26/06/09 11:46 Z—

@ RBW: 10kHz SWT: 1s Trace: Clear/Write
«Att: 0dB Trig: Free Run Detect: Sample

Phase
| -84.1%

(Ref: -115.0 °)

Magnitude

_1.00 L]

(Ref: -11.77 dB)

Center: 800 MHz
Calibrate

Span:  Zero Span

Format Option

Mode Display

HIE £ SM2 W& Tracking generatoret LIE VSWR &
BIX|E #7150 RASCFSHE 2R E HlE| LIEY3 2472 At
2 5 UAFLCL SIS HAE Moz HH, X7 52 of
AN EMS Mutsh ol Aultsko 2 AMASET HEhs|A mpet

o
2+ UASLICH LS DC HIO|0{A = RF #[0| =& Solf HEIE
Q

DUTO| TS S53tH, 0] 7|52 7|X=2| OtAE FAd Az
58 A B9 REYLIL.

» Vector system error correction 7|sC2 =2 £ o

L

So2tOjEQls, 2, S, 2 ,SIZ,S of A7|et et £H
2 otH BEOM 37 B *IY SAl EA|
4749 M2 CHE S TH2t0[E SA| HA|

Soll/EA 7150| Rl ADA KE

D= 7|E 0 YA X#

50 Q029 YUHAE JHxI DUTY| BHEHA
Electrical length &3

Group delay 29!

OtEj|LtC| OHE EM(Return loss, BEAL A4 EE= VSWR)
=3

T A Q2

VVYyVYVYVYVYYYVYY

2 R&S®FSH13 % R&SCFSH200M= siEtE x| ot
3 LA VSWR Ea3IX| 71 Qe R&SOFSH REIBH SHEHEl (RS . 23/.24/.28/.30)

tHIE-| x1or7:||
R&SCOFSH-K45 HIH MetA 82 18 Fo0| A2 DUT 27|
oF &S EAIZLICH R&SOFSH(E ! 23/.24/.28/.30)= &2
200l A 7| & HIE] TAA| CHA AF S &~ AUSLICH R&SOFSH
= LQtt AMlS AA Tl l:|E|I| SHf Mo-| |:||§C_>zo| M2tz |
0 EHAE HFO0| ZHEEHX| 7| M Z0l| R&S®FSH-KA5E o4 210l A
tESH210ll Of < OJ MM ILICH 2| HHAA DUTS| £ A= H

-

ES =2 MY = A1 LiS0 o SHM 28 = A&

LICH o2 01 M2 CHE RF OIS 1 2| H2 A 0[S (0] &4H

ol ZA|) Atole] Hlw HF S &1 = Y ~ ASLIcH d

HHQl 8L

» Tl A0l 20| =F

> IS UE A AT HF AAH(ILS)0IM AHEE = fY
H|of QHE|LE =fol

Rohde & Schwarz R&S®FSH FLHE AHEZ 2M7] 11



yr (Cal) Cab
Ref: 0.0 dB
Art: 20 dB

25/ 17:04 N
Trace: Clear/Write

Frea Run

RBW: 1 kHz
VBW: 1 kHz

Detect: Sample

Span: 300 MHz

_

Center: 2.15 GHz

Save Recall

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

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

Center: 4.005 GHz
P ——
Calibrate

Cable Length: 40m

Mode AEHI Model DTF List

Length

Spectrum GPS 13702719 09:47 '
Ref: -20.0 dBm RBW: 1 MHz  SWT: 267 ms Trace: Clear/Write
Att: 0dB VBW. 1 MHz  Trig: Free Run Detect: Auto Peak

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

12

HEE #0o|2 242 £F

R&S®FSH = BX| &l #A[0]=22] HAE &A
70|22| otZ £2 R&S®FSH &3 ZE0
LICH 70|22 THE & 22 Tt = 0 JEfLCt.

— O ET T

Distance-to-Fault ZH
DTF(distance to fault) 7|2 S HZA0| =257 L} EAE
A O|29 XS =1 HetstA 2ol

OlEf gt2 Sl x| #Ho|2 X
OF A ELICH Ol E Sell 55 &

JL
d

d

- O
O

-0

40

\J

il

OF
el
2]
T~
o

GPS £M7|S AIS3t 9/ 24 U X Wtz ghat
R&S®FSHE R&SCHA-7240 GPS =417| € AHESH

SO{X| 91X HBE J|2BILIC 9|2 FE, 9lE Y D}
stoio] EAIELICH Lovt B2 £ et g 9|

M 4 QALICH £8 GPS 47| U 2l
O[EZ GPS ZIlk4= B HZ A0 S7[SHAIA N FI14 S
T2 £QLITH RRSFSHOIA SIXIS &2 T+ 12 39| X1t
MBS 25 ppb(25 X 10°)2LICH GPS $417]= AHMoz &

#el= 5m 209 #o|20| gH 28El0f Ateol X2 2L

220 DHELC

i
1>



R&S®FSH X R&SCFSH-744 X| &4 e Al

R&SCNRP IH| 4llAf

<$> ROHDE&SCHWARZ

NRP8S
3-Path

Z|CH 4 GHz| x| mtef £H

R&SCFSH-Z14 % R&SFSH-744 X/ 19| HMS EAfst
™M 25 MHz ~ 1 GHz 8! 200 MHz ~ 4 GHz2| 4= CHEO| A
R&SCFSHE X|gry Itef O|HZE AH8E =~ JUSLICH Lok &
S ool = ol 7|X|= HEIL oA et ZHE &
Alof| Zlgdet 4= UL LICE oo A= 2 B 120 We| It
UE ZTFY £ YoM YO 2 X7t 24| 7|7t HRSHK| o
&LIC} O]l= YetX™ 2l GSM/EDGE, 3GPP-CDMA, cdmaOne,
CDMA2000® 1x, DVB-T 5! DAB E=2 At=g mjete| Xto| -
LICF. 5t £|CH 300 We| PEP(Peak Envelope Power) S mhofgt
2 AUSLICE,

Terminating Power SensorE 0|23}0{ |C 110GHz
THX| 0 Fetot otel £H

R&SCFSHOI| R&SONRP USB It MM E EAISHH,

-70 ~+45 dBm 2| 3% He[o| M Z|CH 110 GHze| T2
£d%h= 0™ YU RF IHY O[E 7k ELICH

Rohde & Schwarz R&S°FSH FLHE AHEZH EAM7| 13



Channel Power Meter 11/08/19 1426 -m— IERNERIEE Rl I=)

Offset 0.0 dB Channel BW: 20.00 MHz  R&SCFSHOA AHER EM7| JEQf S He L 2

oHY MA glol MY Mol E EFL = U

= TE 89| = ol +30 dBm7HX| S7HfLICh ot T
o

e
, © RESOFSH A= 2417| HOIC 1S % ASLICE A
Power: (@EEEEII)dBm 2 OIS Z S 4/} 1 GHHX| K2 4+ 9001, 0| S LTE,

)
WCDMAKME HAE Mo S Zolot BE RHES M s 5FY

4+ gL,

rir
HH
AN
d
or
sl
i
_lT|_

1
S

'IHIIIIIIIIIIIHIP

1 1 1 ] 1 1 1 1 |
<70 -60 -60 -40  -30 -20 -10 0 10 20
dBm

Freq: 806 MHz

Freq Zero

Power Sensor NRP-Z81 Histogram s 23:24 1] Wideband ¢ fﬂM% OI%EP H‘éﬁ —E—M.

Ref: 30.0 dBm VBW: Full i ® 247 ® .

Offset: 0.0 dB Trig: Positive R&S®FSH-K29 &M 1t R&S®NRP-781/785/786 Wideband It

365.1 ps 0.2 dBm [D2] 4635 ps  -40.0 dB ol MIME H23 R&SOFSHE I|3 mb| o X|CH 44 GHZzO| =

Pulse Width 371.946 DutyCycle 446 %  TrcAvg  -34 dBm Jj HMS S it ;Al eIt 21 =
Pulse Period 833.333 Start Time 833.730 Trc Peak 0.2 dBm [EEE=EaRIEIIS === ieigeege il W n s
Pulse Sep  461.387 Stop Time 372.343 Tre Min -32.8 dBm
Rise Time 845510 Pulse Top 0.1 Pos Ovsht  0.04 dB
Fall Time 821.106 Pulse Base -35.6 Neg Ovsht  0.00 dB

Next Peak Minimum Marker

Power Sensor 0DM UPM 100 22/08/17 20:04 /o = ARALPA E= 0] =) g =] g ) =

oL O™

Offset: 0.0 dB R&S®FSH It¢| O/E 2 E=0f R&S®HA-Z360/Z361 & MAME A
2 A, 2ot Mol oh(dBm THel)et At Ik (dB) S g

II|||||||||||||||||||||||||||||||||||||||| |
1 1 1 1 1 1 1 1

-70  -60 -50  -40 -30  -20 -10 0 10 20

dBm

\Wavelength: 1490 nm
Wavelength Unit

14



=
2 2N

oA 20 Lot HoE TE K7t Horx|n
=}

[

Lo T

| 28 2 Mopot R 2= So HE/KXI7t §7f

7HEA BAE R&SCFSHE o1 A0l A Hetel 7Hd
717| 4 L/Ct.

06/07/10 i
Trace: Clear/Write

Ref. -30.0 dBm
: Detect: Max Peak

* RBW:
VBW:

100 kHz SWT: 23 ms
100 kHz Trig: Free Run

‘J“f wl‘

i i

Center:940 MHz

Span:45 MHz
Meas
Mode

Spectrogram
Settings

Save

Playback Spectrogram

Clear

x| QERY, ALY YL

o

R&S®FSH-K14 %! R&S®FSH-K15& 0

=

AHEZOH ZH 0{Z2|AH0[ME A M R&

o E O|AEE|E Sto|s A o|§|_||:|..1 I} 7S Mol 2R |9t
AlZt Zatof e Fobs gl 2 HoE BMY 4 SLICH 7|

SEl ol E IH*“OF‘ Efletel 8! 0pAHE 43St 71| H el

BIIE o 4 ABLICH

SPFSHOI| A A

R&S®FSHE £|CH 999 A|7H S0t recordingO| 7Hs & LICY,

Recording 2tA2 =& 7tsolH, ZHH0| HE+5 AKX 57t
HeX|2 2 o #2 UEHel Mo S TS o MY RL/c

A HolEl A B B2 IMet A7 EE
HE 0|88 522 recording2 AlX
R&S®InstrumentViewS AtE3HH x4 Z9|
SHASE WEH AME £ QIOH, Q2F SiTto] AHEY ¥
AlE Stolisto] RtMs| 2478 2 QIEL(CH,

Mt BMSHE leh AlZh 8 SO OFAE 0t 5= UG
.Ol2t 22 ZA[ZHrecording ABEZ 8IS O|5§ b X}
recording, &7(7te| && +T0| 7tsotH, 7Hd A 9l Am

g 2o fRELLIC.

AL

Rohde & Schwarz R&S®FSH ZLHE AHEZ 2M7| 15



R&SFSH-K15 % K& OHEILIS 0|83t 7+
R&SOFSH-K15 &4 2 R&S®HE400 52| X[2d ote|
El R&SOFSHE HIER 3 ARt A E=
SBHOZ ZZOID SHS BAI, 7K A4S Hopd

T2 goFLCt

> 2
]
Iz
>
for
i

ABER T 9 BE AHER 24| ST oj20] H2/of of
wO|Z(C/N), 7H2]0f T ZHI(C/) X E2io]A A AHDiff 2 =)at
o Jl52 S 2Hd ASE 22 Hop ZUE D S5t

o
—
+ gLt

muek my

OHE 7Sl &2t S 71e2 0|84 s HEL

Ct. R&S®OSM Wizard 7|52 AFSSHHE R&SCFSHOIA 0|2
OSM(OpenStreetMap)2 &lA CHREEE £ USLICH

R&S®HE400 QtEl|LE7H ZAHE R&S®FSH

16

rim
H1 o

| =2
S
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I-

o re

=
sk

o o

™ o
Iz o
Jo ot

7
al 9|

I
[¢]

R&SPHEA00S R&SPFSHE} 21218101 AFR 71t ehetst =i
2 7Hd A OHE|LIQILICE oLt RES 83 kHz~ 8

o|o| ZI42 BABIH, GRS} FAF LIAIHH0| HEE|o] YL
Ct. R&SPHE400 HE 9/0l= R&SPFSH 2| I E He= Tt H
S0t AT 9K 2 E 9 WY HEE XNt =2
HE0| QULICH R&SPHE4002 1 kgoll £33t 48 7]7]0|2
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R&S®FSH-K155 0| 8%t X| = A2t HA|

GPS: N 48° 7' 23.936" E 11° 36" 44.876" Alt. 532.8 m Comp.: 281° Sats: 0

Triang: N 48° 7" 24.324" E 11° 36" 36.470" +62m Incl.Pos:
Freq: 1.84 GHz

Power:

1,.2.3

Gy

@) dBm

- e "
Mode Position Zoom In Zoom Out Settings

R&S®FSH-K162 0| &%t X|EHZ 2t HA|

Geotagging S 28/04/140U10:54

GPS: N 48° 7'37.580" E 11° 36’ 36.738" Alt. 535.0 m Comp.: ---° Sats: 12
| i, K. g’ 5. : ]
& Schw:
gei P = Gy 15 ,§ A ? - [ %{
p = N I &
\,\ 20 Rohde » ,‘. i g" . | &
), X, & Schwarz * g - ! L g
% G . ¥ ! £
: &(Co 26 -4 Y o
3 % = a st
p 4 o o
. S 5 ;ft,- ; f
Beach38 - Rohde: E g
&/ JRohdelh, &.‘E(h::lz i3 "7'..’
e Seh Ll A :
- \/ Errl * § d
B . e Q. RﬂhdeKG ' g i
¥ & o e Ak ! f! g"
y * GrmbH. [ i = |/
Y P n. Y o g | - &
‘,ll ) . KG .‘ I -

N Rohde H
f - 4= &/5Ehwarz ;
e Gk

ym In Zoom Out Settings

R&S®FSH-K172 0| 2%t ALK o

Indoor Mapping

Power: @7X) dBm

Meas Indoor

Mode Position Settings

Zoom In Zoom Out \ET]

x| €
R&SCFSHOY| R&S®FSH-K16, R&S®HA-Z7240 GPS =4A17| Sl Ot
LHS Ee A9 £AE AS 2T Xa|H RS By 4

U7 W20l O|SEL AEXE 7IX|=9 AHHEX| SHE 24

OO -
o & ASFLICH

LSt 7[X|= RXAI24 7|&Xh= R&SCFSH-K162| K| 2B &M
S 0|83t0] £FO| TAHE HAE 7|=st, X =of 2|2 4~
AL

232 H0IE1Z Google Eartholl ZAI5H0] 2710l E40| 7}
5101, 012 Sf AM2IXI7} B7{LE 2H] +70| 52 1=
&7 Terer 4 QIALICH

AL

ML 3 758 0| 8oHH ZHTrtn MRl3t 4 Ak WAOR
AL 7{Hi2IXIZ ZFY 4 UBLIC

Al M SH(R&SCFSH-K17)2 AFESHH AU X5
R&SPFSH= &7| 7t & + ALH, A=S0|Lt E{EME GPS A
D7t 2 HOIX| ghs SN M B BEE VIS = AL
40| O|F0{Zl F20f chiet HE2E MEE 4 UASLICH

ETE HOHE .csv HA Q2 HESHK Microsoft Excel ol A
M5t 4 QLI kmz HAIC2 LHELWO H0|E{E A8t
Google EarthOl M AU X|=E S™HAIZE =& USLICE

OSM (OpenStreetMap)2 AFEXI7F 2 HES 4= A= MA| X|=0|H, /
www.openstreetmap.org/0llA E&et &~ AUSL|CH

X7k GPS =& H|O|ELt =2 & Ze| X|2| HEE 9=
= 97| Z2HMEQILICE OSM2| MA| X| == OHY =t

OpenStreetMap H|0|E = Creative Commons Attribution-ShareAlike
20 2fo|dA0f M2t R AFRY o~ UL

Rohde & Schwarz R&S®FSH ZLHE AHEZ 2M7| 17


http://www.openstreetmap.org/

SINPIESES

R&SFSHE 7IXI=22 Qlo 2ot HXt7|F(EMF)Sl SgtS AFHO 2 ZFE = USLIL

R&SSFSHE 2Tl 20 GHz O ot 52 FIi4 thef =20
GSM, CDMA, WCDMA, LTE, DECT, Bluetooth®, WLAN(IEEE

802.11a, b, g, n), WIMAX™ Bt& ST TV S 2= LBt 2M S

ME[AS RIHRLIC

R&S®FSHE L1 #2 ol o< I*E*E“—IEF
> Xlehd QHEILE AFESHO] 2T WA 2= £
> S QUEILIE AFESH0] Wetol| 22kt 7‘*71| g £F
> CZ0| XIFE S4 oM TA Ze ZF(RHE ot
=
o

JI

I'

APt

-

SYY AELIIH A E R&SOFSH

X2k OtHILIE AF2Sto] HA 2= £H-
R&SCFSHE HA 2= E ™Y o HZE QLI EF QL
Lt HE{E D{RLICH A Ze dBuV/m T2 2 EH EAIE
LICH W/m?28 MEfstH Ite] S A DE|57|' Aot = EAIEILICH
ESHAOIE £ B2V S8 Tt TS EA E= AHUS
2ME -‘PIOH R&SCFSHO| M= At
s Mot ELHZ 7|50 Qe AHEXF E2f Limit Line 2707t At
SE/LICh

I—Iol- A OIAL_IE|-.7|_E|»‘Q- 7E:|_Tl_|.

Sk OE|LIE AIRSI0] XA ZE =X
R&SCTS-EMF £ A|ARIQ| S QHH|LITF ZAFE R&SOFSH
= 9 kHz ~ 6 GHzQ| FIb<= CHHO| A Bfefat S5HA TA &
EE 5TY & UGLICH HELolE MA =8 5E51]
Qe 3742 21 HYX| QHE||LE 2| HET} S| Of %ﬁ Ct.
R&SOFSHE 3702 QHEILE HZ|HEES =XtXO = 2 o}HH,
Z}2f0l| CHal QHe|LE TE{2F HE #|0[=2] #[0|2 ﬁ% et
A 28 AdtgL| ot
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RS®FSH-K105 EMF Measurement Application0fl A 3 EHAE AR A

Measurement Definition EMF Measurement

Description New installation check

User NP
Site Name Munich-East
Comments

GPS Position [GPS: N 48° 7'32.837" E 11° 36" 45.148" Alt. 570.9 m ]

Measurements Duration Instruction Next Step

LTE_FDD_800_1800 00:24 h No Auto

UMTS_2100 00:18 h No Auto
[ET Start [33

Meas Set Meas Set EMF

RS®FSH-K105 EMF Measurement Application2| & Z 1t

EMF &3 oiZ2|#|0]4(R&S®FSH-K105 &M)
R&SCFSH-K105 M2 o4 MEH ZXH S {0t XI5 HIAE A
HAZ X|ATLICE R&S®InstrumentView AT EYE 0|2
St Me[stH £ES HYY 4= QUSLICH O] 8- MAP2 Tt
ot Ib4- L= MO0 A BtLE £= Ch4=0| 6t2 £EHE T
LICH Mol e = 50t =2 £F = =278 3! 22X B0
ObE EMF 2HAL Mot d-dt= 4= ZEEILICH 0|2 Bl &
A AARIO] OFF & SIAX|E F40tEX| AMSSHH ATHE &~
USLICH

A MY g AT AN 22510 AT A2t 15
2 UGLICH R Hot Z2I6HH DE HAE ARATIGESHS
E MHELICE Y 2= 247] E= R&SCInstrumentView
ATEQO0M O|2[E2|7t 7HsstH, AL EROE Sl At
E BM3tD 7B £ JUGLICt

Reo .. EMF Analysis X

b-

Duration 00.00:25:36

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

1951 % 14,34 %
12526 160472 20417

Sub-Measurement

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

Rohde & Schwarz R&S°FSH FLHE AHEZH EA7| 19



Ao = M| 20X AESt=
zlck o =27 0] M

R&S°FSHi= TO[A] ARNE S HAISIO| A4 L= AMH[A MR H AHXY EA7|Z A8 =
olAL|C}.

R&SPFSHZ M2|d 4= A= FE 2 Chaa 2aLith EMCAHM Metd £ sl xi2 A
> Fob 8l 2E £H R&S®PFSH-K43 SM S 2HE R&SOFSHE AR &4 EMC 3! 2L
> I O|E =Fo| Het e 2 A0 110 GHz7HA| IHe] £ B P8 7|2 A8 = ABLICHL ZH2 =2 7%@
» HE HE/ZR EMS 0|83 &F7|, 2H £H E MZHaE AR FolEl Faba=0f 7|8l T E LT
> LANEE=USB E 0|8¢ #4 MO 2 HAE A|-A XIS
A R&S®FSH= XH” A7 HEOM 12 EO| =0 I“’IE' ct
Aot Ttz A S AL ZHYLICH AHE HIOI2

R&S®InstrumentView AL EI0{Z PHEH, R&S®FSH01| 2
EIL|CH CIYTt 0|5 EA HEDFTV SA17|0f Chet AFE Bl ®

o O -

7F UELICE EMI A £ 011 A 200 Hz, 9 kHz, 120 kHz, 1 MHz

K| 9| CISPRUFES AL 4= UASLILE Peak, Average, RMS,
Quasi-peak detectorg Mg 2 QU&LICEH
OHE FOR0|M £ AIZS ZHSHE EMC ARY &4 5F 3GPP WCDMA I~ CHHO| k2 AZH

13:38 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 T T I I 1 1 |

, A I O I I I R
Freq: 98.500 MH:z IR
S I O O

Level: dBpV P D BP9

L miiini
. L PR T R
oS e g s an ok o T O
Wmm——WWWWWWWWWWW

Start2.1123 GHz WCDMA 12100 (Ba  Stop:2.1677 GHz
— TG . —Fre— P E—
Scan Trigger

) ™ A R PP
O l i H“HI“HIHW 011 ARG
||

Channel
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AM modulation depth &3
R&SCFSHOIM = HESZ =21 AM HZE 8132 Modulation

depthE ZH2ILICH AM modulation depth 58 7|52 0+
£ Carrier, Upper sideband, Lower sideband0fl 2t2} x| st
11 Sideband suppressiong & &35t0{ Modulation depth&
E-YLICH X FOaE AP Folot CHZ LS 2129 90 Hz
EICH2 A|&S CHS 150 Hz STHR 0| Sohe AlQ| wgo2
2E M=o Modulation depthE MEiIX o2 £F Y 5= Q&L
Ct.

R&SFSHE St25| 43 23 7152 0l &dH DUT(0]: BE71)9
B2 ZHELICL SRS JHLO2 BAIY ¥ ofLj2), &
St2 e HZ(THD)S Akt

of
K
H
=
oot
T
o

EMC 2H 24 =2l

R&S®HZ-15/HZ-17 Near-field probes 22 7|T, X 2|2,
AlO|Z, XtH ZX[0| M EMC BHIE #&= Tt =12 AMSEL
C}. R&S®HZ-15/HZ-17 Near-field probe 30 MHz ~ 3 GHz
Helol LA ZHOI| MY LICH R&S®HZ-16 Preampi= <f

20 dBQ| Gaint 4.5 dB2| LO|= &0 M 5 4= E A(CH

3 GHzZEX| A AIZLICE Z2[H I 5l Near-field probe M E 2t
R&SCFSHE Zeldh M AFZSIH, JHe CHAO| M 2 2%{el |82

2 Polips gEoz EM5ta RIXIE Ha & AL

Near-field probe % DUT7} Z&HEl R&S®FSH
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= A=t 5 A A Ao

T Al M| S E|= R&SCInstrumentView 2L E Q0] E 0| 251H &&lA| £H H2E 7|55t 77|

dFS #2e + ASLC

£ A1t 2M3E 2/t R&SCInstrumentView » USB/LAN & Sl 124 2t 3l Lab display 2 ¥4 4=

AT EZ0f DLEHY

> USB L= LAN HZEES Soll R&SCFSHSt PC ZHof CHE 2 » 'Add Trace'(E2ll0|A 37}) 7|58 0|2 5Lt &Y
ClojE M& S0l FY Z0E ZHESHA| B

> CllOJE{S Excel ¥A(csv)22 LIEUO & 5F 21t > 'Multi Transfer' (Y% ZtHOZ 4 Ag HM)OZ Hil
Xe| =H Z1HE AutoSave MO Z Xts XM

> .jpg, tiff, png X bmp Ao TefT Ho[E ME > OFH EA[/S7|7] L 0|5 0|80 £ 2ot 24 24

> ALEXAL X HIAE AZA MM(Wizard 7]5) » 70| 2 HEY|E 0|85t A|O| S HIO[H 44 A

» pdf, .html, .ritf FAQ HIAE 2|ZES 23/A 44 R&SPFSHE MY S MESHH DTF 5H

» Windows PCE Sdlf 2= 2 H0|H &£

T ES0| 2ZE R&SCFSH
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» R&SCInstrumentViewOl| A X|{dt= HE7|&= L1t LAN EE= USBE E3t ¢4 X

ZELch R&S®FSHE= USB E£= LAN QIE{H|O|A S Eoff ¥4 Mo

— Transducers 2= JUOH AFSXHE T2 00| Eote 4= USLICH SCPI =
— Cable models st 217 o] HH2 R&SCFSH-K40 SM0f| ofsl & stE!L|Ct
— Calibration kits R&S®InstrumentView AT EQO{0f] Z&t=l & C|AZ|0]
— Limit lines = AAIZTO 2 R&SCFSH 2tHE B, W& 5! L2 HIE 0|
— Channel tables M Z0= USB = LANCZ HAE 24 C|AS2|0|E Edf
- Standards R&SCFSHE &g &~ Q&L

— Quick Name Tables

- AM/FM limits

— Wizard sets

— (Indoor) Maps
> SeUts
Windows Vista (32/64 bit)
— Windows 7 (32/64 bit)
Windows 8 (32/64 bit)

Windows 10 (32/64 bit)

R&S®InstrumentView &I E 9|04

@ InstrumentView - = x
Connected Report Generator X I;:‘n Remote Display X ‘i"i} Channel Table X 7"‘5’: Transducers X l"} Limit Line :‘.’: FSH4 Wizard X
y
Datasets on PC Report Settings
C:\Users\Public\Documents\Rohde-Schwarz \1\ 'm' = J
Report Gi tor Name Date Time
Show General Information Show Measurement Results
'h Trar Dataset001.set 23/6/2016 4:11 PM
dvbl.sat 2/10/2017 232 M Show Marker Data Show Measurement Settings
vb1.se :
Lisa-test1.set 1/6/2016 3:24 PM
E‘,‘ ot Trace Frontpage Logo  User logo v ROHDE&ECHWARZ Select
iy
9_‘_ Footer Logo No logo v
B L5 ! Report Language  English v Format PDF v

Preparati
& Preparation Datasets in Report

'@\ Analysis dvbl.set

ﬁ;a Options

Open after Generation

Generate
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7I0E L 3|H LEZ WE 7|5 M= USER 7|E O|&35tH
R&SCFSHE= 7|HHE L 5| =EE 0|88 HSHYLLL ™ = = 5 AFLICEL AR
Bof Zetel AE HES =28 W=t 7[50

Ch M2z AR AN ZE 7[ss & =32 = UAs

LIC}. MODE 7| £ 0|85 'AHEZ 2A7| "HE HEYZ
AO0VEXE HE 24T O|H' SO| thet &S RE2

o= 71
e 4 AELICH

>

= Ar8stE o2 £E & i

S
Ho| 2| 482 AEXI X HEdE 0l

R

2 B= Jhset £ 2t st
RE 7|2 4gs M S=20|M HotA| XFe 4 UL =3 e T 6.521%X VGA 2 CIAZ[0[0M EAl e
Ch gH| 28 & oot 5 2t UR o222, wAe SD o 7 AGLICE LA Se|0]o Hefo|Es FH o &3 =8
H2 7tE E£= USB AE[0| MEELICH AT FolEl 2| 2 4 USLICH ot HARZH0| HIE 0= S8 DEZ Hetot
2 a2 AEE0] 2P ZHO| O|FOX|X| == 48 7|7t syt

4+ gLk,
NOIHE A

R&S®FSH-K20 Segmented Sweep M2 AHE
HECASHO| MOIHEE H= 7[52E FY
M7| & CHE M83te A1t 242 21tE "LICH Al
SME AtEotH 2 AHEZ C|AZ 0|0 A F1}
X7, Z47], Ze|dmet 22 Y2 SEHOZ HEY
= UAFLICH 0|22 RAYC 2 THE EBX|V|S MEph &
A2 HlwstHM ot CIA SO0 2 M E
St CHEZ CIA SO0 St E= 7Hdg F

LICH &ope Mz of STt Ha| HO{K QUCHH, oF
2 AHME MBS R B2 M= E oo Eo
ACE F UMK Fob Y2 28 t= A0l ZtsELch &

o
T UYoM M HEHE Bl 5 efele 4 ASLICH
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R&S®FSH-K20 Segmented Sweep =M

p / : =
Ref: 789 dBpyV/m RBW: 3 MHz +SWT: 30ms Trace: Max Hold
= Att: 0 dB VBW: 3 MHz  Trig: Free Bun Detect: Max Peak
94239682 MHz 0.5 dBuV/m (B 20952381 MHz 0.3 dBpV/m
imit:  Threshold 70.71 dBuV/m Trace 1
Upper Limit:  Threshold 53.58 dBuV/m Trace 2 FAIL
Line 2: 63.4 dBpV/m

Center:950.968249 MHz Trace: 1 Span:100 MHz
Center: Trace:@ Span:
Ref Range / Ut Att /7 Amp / Select
Level Ref Pos Imp / Offset Trace
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| MES A KW 4 US R&S®FSH Wizard 7|5 AH82 2 ZHHE|X| = 23} 2| X E

UBHHOZ OE|LIE MX[StALE &4l 7|X=2E ARWE B2
Ol 170 HIAE 2|ZES QHILICHL HAE XI*'OH ==
ol LHE0| Ltet &LICt R&S®FSH Wizard 7|58 0| 26tH
MA HENM GOl B EHES A MY %'QLIEL CHat
MXb 7|8 Wizard 7|52 £ WY S Qs ZHE Xts2=
X &RrL|Ct

Instrument Setup

21/05/2008
14:07:14

Set Date
Set Time

Auto Backlight Off enabled . Lo 0|28 mjjo| A™S Cj23 2+
Backlight Timeout = Wizard 7|s& 0|8 mio| FHE 2 Chaa #&Lth
Auto Power Off enabled > HAE AZAE A ddg > US
Power Timeo ZAlmla > EIAE ARAT}O[2] XIFE|0f o] B et 57 o
Current Power Source hattery -
AE j(IQ PPN ot ==
Battery Level 70% > HIAE XA SESS PN RO =
AN Port > ZF ZNECA =8 = AS
e EER— > A THO| ZHERStOY Al7H0] HorE
4 ress .76.68. = E|o =ols AE A =3
WIEEITEN Instrument User HW / SW  Installed > D= A0 ST HAE AAA AE
Setup Setup Preference Info Options > EQUEIHAE Z|ZE A Al

M2 HIO|SS St Foj+ 23

Fo-E Uot= i MY HSE 0|3l R&AS®FSHE MY

o UELICH S Fob Ch XHLE* HS 7t EAIELICL 28 &

NERE R MOILFTV/8 S oS 2[AH 0| Mol RNl XH'E SHetof 2=t A

2xH= OFSHE 47| ZESH & ol A LT} ® ol A

Select Channel Table 10/06/08 09:48 F= R&SPFSHE &4 2 5 ASLICL R&SFSH 70f Al
CrFot =712 TV Ai'E HIO|20| XIS ELICH

« \Public\.
(i |

3CPP.chatab 1 10/06/2008 03:15 Chret 21o] x|
SS L : oo, 808 B3 R&SCFSH2I AHSXH QIEIH O] A= Of2] 71X Q1012 HIZEL

[+

kB
kB

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

PCS DL.chntah 1kB 10/06/2008 09:17 ATTE Xt= 1|kl Ol A EH =|

PCS UL.chntah 1kB 10/06/2008 09:18 Ct. —‘———7|: SESPNES RS D'”}"X'ﬂ MERSE A2 EA[ELICE

TV Australia.chntab 1kB 10/06,/2008 09:12 ® I==e:=| j==Xe]] kel ol =

TV China.chntab 1kB 10/06/2008 09:12 R&SPFSH = 001, =Y 9_%5,101, E'—(H) 33%) E1A|Of0-|, ol

TV DK_OIRT.chntah 1kB 10/06/2008 09:21 Et ATHOl S EZ¢ IT2tA (3| 2 1|95t

TV Europe.chntah 1kB 10/06/2008 08:22 =e(0f0], AHQIN, ZEFZ0], YA, YIte|HE XA L

TV France.chntab 1kB 10./06,/2008 09:09 |_’_|.

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

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

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

TV Japan.chntah 1kB 10062008 09:10

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

TV USA CATV.chntab 1kB 10./06/2008 09:14 ]
Free: 26 MB

Select

25/07/08 17:24 ‘I
Ref. -20.0 dBm RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
Att: 0dB VBW: 3MHz  Trig: Free Run = Detect RMS

T

Wiy
My |
RF Attenuaticn .-

Man: 0 dB
| [AwolowDistorion ] | |

Auto Low Noise .-
RF Preamplifier

B - -

---.-

. B N
75 0 RAZ

Center: 2.1 GHz 75 ) FSH-Z38
R

""Range /' a
Level Offset Amp / Imp ducer
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=3 K2

>

RFQa ZE Ihef Mo FHHE
SIEE H4H Tracking generator &3
USB QIE{H|0] A, AEFY

> Q2 E2|A
LR EPE SD =2l 7t=
> IFZE [SDdam ol Sl <O Sme T S/ ite
» Hl‘OlO’iﬁ ?:I_"—E‘ . - e B S iz

: 24 | Al

ARG MO Zot FAa0 M=
M| 207t &2 S HE
z M2 its

LAN/USB QIE{H|0] A

IE OC MEf(AHEZ 24
N R _@nn 7| HIE HEST EM7| T
AZEF|S 0|83 A T — 2], S4E1 HIEAS =71, 14
D'”-|I7|- 7|HI_ &I‘% Adjust BW Unit Display -r.l I ‘I 6)
= E£H 7| MEH(xH'E o9, MR

7|8 71 o= =

Hﬂ—| o)

Ut ZH| 4H
AAE HIEA ATEIAF

MEXL Hol 2F EA

4 YA 174105000 0|41 7[7|0f HEE QIHMO| A,
R&S®NRP-Zxx It MM 9L USB ol 22| HEHE.
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< RBUV: 30 kHz
VBW: 300 kHz _Tri

PEEEEE
J:D:*)J@@O

—/ —/ _I J .TAV[/N[L‘AU
—/ _/ J j SEYuP
/ _/ =) _] -

A uHg = A= 2l

0|2 HHE{2| 2 Z|CH 4.5 A|ZH &S

8ot FIhx tHH0| 2b7| CHE & 10712] R&SPFSH 2 &0
MSELIEHZ2E .04/.08/.14/.18/.24/.28/.13/.23/.20/.30).
R&S®FSH= %[0 3.6 GHz, 8 GHz, 13.6 GHz == 20 GHz2| &
o= E£HY 4 AGHCH Tracking generator/t L& e 2
S A8 70|32, BH, E57| 52 4 Ed8 Tty =
USLILH.

;O_|

LH&HEl Tracking generator S LHE VSWR E8IX |7f UAe =7+
PE2 DTF(distance-to-fault) &4, 0i& =X gl HIH HEX

3 240l Arg e 4~ ASLIC

I_ —
DIHOR ZHE 4 BLICH ATH 110 GHzO| Hetet St 1t
9 27 9 2|04 4 GHzO| XISk IHe] ZHS 93t 1
7} o Ml 2 B ELICH

PE QU ZA Jtstt Z2|HI I Q0| O R AMSE
C

)
=
R
No

NJ
==

Che #olls 712 715 9 8 flet #41t A8 Jtstet 23
of CHet ZHR 7t Lot AE LI

" 112 ZEEDCHY
031 i (X2 | [S) (ML=
_ SeEE Tracking generator | &S VSWR =501 2.5 5 upolof 2)

R&S®FSH4, model .04 9 kHz to 3.6 GHz
R&S®FSH4, model .14 9 kHz to 3.6 GHz
R&S®FSH4, model .24 100 kHz to 3.6 GHz
R&S®FSH8, model .08 9 kHz to 8 GHz
R&S®FSHS8, model .18 9 kHz to 8 GHz
R&S®FSHS8, model .28 100 kHz to 8 GHz
R&S®FSH13, model .13 9 kHz to 13.6 GHz
R&S®FSH13, model .23 9 kHz to 13.6 GHz
R&S®FSH20, model .20 9 kHz to 20 GHz
R&S®FSH20, model .30 9 kHz to 20 GHz

28



el

.04/.08/.13/.20 14/8 24/.28 23/.30

TDMA power measurements

or

Channel power measurements

Field strength measurements/
measurements with isotropic antennas

Occupied bandwidth measurements

Frequency settings via channel tables

Scalar transmission measurements

Scalar reflection measurements

Vector transmission (S,,) and reflection (S,,) measurements
One-port cable loss measurements

Channel power meter

g

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

Spectrogram measurements

Interference analysis

Geotagging

Indoor mapping

Receiver mode and channel scan measurements
Analysis of GSM/GPRS/EDGE transmit signals

Analysis of WCDMA/HSDPA/HSPA+ transmit signals

Analysis of CDMA2000° signals

Analysis of 1XEV-DO signals

Analysis of TD-SCDMA/HSDPA signals

Analysis of LTE FDD signals

Analysis of LTE TDD signals

Analysis of NB-loT downlink signals
Distance-to-fault (DTF) measurements

Vector reflection and transmission measurements
(S,,S,,S,,,S,)

One-port cable loss measurements

Vector voltmeter

Power measurements up to 110 GHz
Directional power measurements up to 1 GHz
Directional power measurements up to 4 GHz
Segmented sweep

Pulse measurements with power sensor®
Remote control via LAN or USB

EMF measurement application

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

R&SPFSH-K44,
R&S®FSH-K44E

R&SPFSH-K46,
R&S®PFSH-K46E

R&S®FSH-K47,
R&S®FSH-K4TE

R&S®FSH-K48,
R&S®FSH-K48E

R&S®FSH-K509),
R&S®FSH-K50E

R&S®FSH-K519),
R&S®FSH-K51E

R&S®FSH-K562

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®PFSH-K44,
R&S®FSH-K44E

R&SPFSH-K46,
R&S®FSH-K46E

R&S®FSH-K47,
R&S®FSH-K4TE

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°)

See power sensors on page 33

R&S®FSH-Z14
R&S®FSH-Z44
R&S®FSH-K20
R&SPFSH-K29
R&S®FSH-K40
R&S®FSH-K105

R&S®FSH-Z14
R&S®FSH-Z44
R&S®FSH-K20
R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K105

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

R&SPFSH-K44,
R&S®FSH-K44E

R&SPFSH-K46,
R&SPFSH-K46E

R&S®FSH-K47,
R&S®FSH-K4TE

R&S®FSH-K48,
R&S®FSH-K48E

R&S®FSH-K509),
R&S®FSH-K50E

R&SPFSH-K519,
R&SCFSH-K51E
R&SPFSH-K569
R&SPFSH-K41

R&S®FSH-K42

R&S®PFSH-K42
R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-Z44
R&S®FSH-K20
R&SPFSH-K29
R&S®FSH-K40
R&S®FSH-K105

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

R&SPFSH-K44,
R&S®FSH-K44E

R&S®FSH-K46,
R&SPFSH-K46E

R&S®FSH-K47,
R&S®FSH-K4TE

R&SPFSH-K48,
R&S®FSH-K48E

R&S®FSH-K509),
R&S®FSH-K50E

R&S®FSH-K519,
R&S®FSH-K51E
R&S®FSH-K56°
R&SPFSH-K41

« 120 Szz only)

R&S®FSH-K45

R&S®FSH-Z14
R&S®FSH-Z44
R&S®FSH-K20
R&SPFSH-K29
R&S®FSH-K40
R&S®FSH-K105

S LTHZIH105000 O] 41 R&SCFSH &AM 7[0f M AHE 7ts.
8 R&S®FSH-Z129E 2l¢fl R&S®FSH4/8/13/20 MZ2| HIO|EA|E0| HA|E Y HsIt LR

o
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SPECIFICATIONS IN BRIEF

Spectrum analysis

Frequency range

Resolution bandwidths

Displayed average noise

level

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

models .24/.28

R&S°FSH4 R&S°FSH8

9 kHz to 3.6 GHz 9 kHz to 8 GHz

100 kHz to 3.6 GHz
1Hzto 3 MHz

100 kHz to 8 GHz

without preamplifier, RBW = 1 Hz (normalized)

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 GHzto 5GHz
5GHz t0 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.)
<-138dBm, -143 dBm (typ.)

R&S°FSH13 R&S°FSH20

9 kHz to 13.6 GHz 9 kHz to 20 GHz

<-96 dBm, -106 dBm (typ.)

- <-142 dBm, -146 dBm (typ.)
= <-140 dBm, -144 dBm (typ.)
- <-136 dBm, -141 dBm (typ.)

with preamplifier, RBW = 1 Hz (normalized)

100 kHz to 1 MHz

1 MHz to 10 MHz
10 MHz to 2 GHz

2 GHzt0 3.6 GHz
3.6 GHzto 5GHz
5GHzt0 6.5 GHz
6.5 GHzto 8 GHz

8 GHz to 13.6 GHz
13.6 GHz to 18 GHz

18 GHz to 20 GHz

Third-order intercept (IP3) 300 MHz to 3.6 GHz

Phase noise

Detectors

Level measurement
uncertainty

Display

Battery operating time
(without tracking
generator)

Dimensions

Weight

Y With carrying handle.

30

3.6 GHz to 20 GHz
frequency 500 MHz
30 kHz carrier offset
100 kHz carrier offset
1 MHz carrier offset

10 MHz<f < 3.6 GHz

3.6 GHz<f <20 GHz

R&S®HA-Z7204, 4.2 Ah

R&S®PHA-7206, 6.3 Ah

WX HXD

<-133dBm, -143 dBm (typ.
<-157 dBm, -161 dBm (typ.
<-161dBm, -165dBm (typ.

(typ.

)
)
)
<-159 dBm, -163 dBm (typ.)

<-134dBm,
-139 dBm (typ.)
<-130dBm,
-135dBm (typ.)

<-155dBm, -160 dBm (typ.)

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

>10dBm, +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, 0.5dB (typ.)
- <1.5dB, 1dB (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 2.7in (5.7 in)

3kg (6.6 lb)

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

<-150dBm,
-155dBm (typ.)



Vector network analysis ?/vector voltmeter®

@

&

Frequency range

Output power (port 1)

Output power (port 2)

Reflection measurements
Directivity

Display modes

Transmission measurements
Dynamic range (S,,)

Dynamic range (S,,)

Display modes

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

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

vector reflection and trans-

mission measurement
(R&S®FSH-K42)

vector voltmeter
(R&S®FSH-K45)

S-parameter

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

6 GHzto 8 GHz

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

6 GHzto 8 GHz

vector reflection and trans-

mission measurement
(R&S®FSH-K42)

vector voltmeter
(R&S®FSH-K45)

S-parameter

R&S°FSH4

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

>43 dB nominal
> 37 dB nominal

R&S°FSH8
300 kHz to 8 GHz

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

R&S°FSH13/20
100 kHz to 8 GHz

0 dBm to -40 dBm

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

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

one-port cable loss, electrical length, group delay

magnitude + phase, VSWR + reflection

S S

11’ =22

70dB (typ.)
>70dB, 90 dB (typ.)

80 dB (typ.)

>80 dB, 100 dB (typ.)

S S

11’ =22

70dB (typ.)

>70dB, 90 dB (typ.)
>70dB, 90 dB (typ.)

50 dB (typ.)
80 dB (typ.)

>80 dB, 100 dB (typ.)
>80 dB, 100 dB (typ.)

60 dB (typ.)

22

80 dB (typ.)
>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

S Sy
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.24/.28/.23/.30 2ROt AFE ThSBIH .24/.28 ZH 2 R&S®FSH-K427F =712 HegtL ).
2 .24/.28/.23/.302 R&S®FSH-K457F HeetL|ch

siet 717l s, et Klgigc

S S

122 ~21
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ORDERING INFORMATION

Type

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&SPFSH13

R&S®FSH13
R&S®FSH20

R&S®PFSH20

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

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

Hardware options

Lithium-ion battery pack, 6.3 Ah (installed at factory; upgrade of the battery from 4.2 Ah to 6.3 Ah)
Precision frequency reference, aging: <3.6 X 10-/year

Software options (usually firmware)

GSM, EDGE measurement application

Spectrogram measurement application

Interference analysis measurement application (software license)

Geotagging measurement application (software license)

Indoor mapping measurement application (software license)

Segmented sweep

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

Remote control via LAN or USB

Distance-to-fault measurement (for models .24/.28/.23/.30 only, R&S®FSH-Z320 or R&S®FSH-7321 and
R&S®FSH-Z28 or R&S®FSH-729 recommended)

Vector reflection and transmission measurements
(for models .24/.28 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)

Receiver mode and channel scan 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

1xEV-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?

EMF measurement application
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R&S®FSH-B106
R&S®FSH-Z114

R&S®FSH-K10
R&S®FSH-K14
R&S®FSH-K15
R&S®FSH-K16
R&S®FSH-K17
R&S®FSH-K20

R&S®FSH-K29
R&S®FSH-K40
R&S®FSH-K41

R&S®FSH-K42

R&S®FSH-K45
R&S®FSH-K43
R&S®FSH-K44
R&S®FSH-K44E
R&S®FSH-K46
R&SPFSH-K46E
R&S®FSH-K47
R&S®FSH-K4TE
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-K105

1304.5958.02
1304.5935.02

1304.5864.02
1304.5770.02
1309.7488.02
1309.7494.02
1304.5893.02
1318.6660.02

1304.5993.02
1304.5606.02

1304.5612.02

1304.5629.02

1304.5658.02
1304.5635.02
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
1318.6200.02



Recommended extras: power sensors

Directional power sensor, 25 MHz to 1 GHz

Directional power sensor, 200 MHz to 4 GHz

Universal power sensor, 1 nW to 100 mW, 10 MHz to 8 GHz -2

Universal power sensor, 1 nW to 100 mW, 10 MHz to 18 GHz -2

Wideband power sensor, 1 nW to 100 mW, 50 MHz to 18 GHz -2
Wideband power sensor, 1 nW to 100 mW, 50 MHz to 40 GHz (2.92 mm) -2
Wideband power sensor, 1 nW to 100 mW, 50 MHz to 40 GHz (2.40 mm) V-2
Wideband power sensor, 1 nW to 100 mW, 50 MHz to 44 GHz (2.40 mm) 12
Three-path diode power sensor, 100 pW to 200 mW, 10 MHz to 8 GHz
Three-path diode power sensor, 100 pW to 200 mW, 10 MHz to 18 GHz
Three-path diode power sensor, 100 pW to 200 mW, 10 MHz to 33 GHz
Three-path diode power sensor, 100 pW to 200 mW, 50 MHz to 40 GHz
Three-path diode power sensor, 100 pW to 200 mW, 50 MHz to 50 GHz
Thermal power sensor, 300 nW to 100 mW, DC to 18 GHz

Thermal power sensor, 300 nW to 100 mW, DC to 33 GHz

Thermal power sensor, 300 n"W to 100 mW, DC to 40 GHz

Thermal power sensor, 300 n"W to 100 mW, DC to 50 GHz

Thermal power sensor, 300 nW to 100 mW, DC to 67 GHz

Thermal power sensor, 300 "W to 100 mW, DC to 110 GHz

Average power sensor, 100 pW to 200 mW, 8 kHz to 6 GHz

Average power sensor, 100 pW to 200 mW, 8 kHz to 18 GHz

Recommended extras: adapter cables for power sensors

USB adapter (passive), for connecting R&S®NRP-Zxx power sensors to the R&S®FSH
USB interface cable, length: 1.5 m (59 in), for connecting R&S®NRP sensors to the R&S®FSH
Adapter cable for R&S®NRP-Z8x power sensors and R&S®FSH-Z29 option
USB adapter cable for R&S®FSH-Z214/-744, length: 1.8 m

Optical power sensor and accessories

OEM USB optical power meter (Germanium)

OEM USB optical power meter (filtered InGaAs)

SC adapter for optical power meter

LC adapter for optical power meter

2.5 mm universal adapter for optical power meter

1.25 mm universal adapter for optical power meter

Patch cord SC-LC SM, SX, length: 1 m

Patch cord SC-SC SM, SX, length: 1 m

Recommended extras for calibration (for R&S®FSH models .23/.24/.28/.30)

Combined open/short/50 Q load calibration standard, for calibrating VSWR and DTF measurements,
DCto 3.6 GHz

Combined open/short/50 Q load calibration standard, for calibrating VSWR and DTF measurements,
DCto 8 GHz

Calibration unit, 2 MHz to 4 GHz

Calibration unit, 1 MHz to 6 GHz

Calibration kit, 3.5 mm male, open/short/50 Q load/through combination, 0 Hz to 15 GHz
Calibration kit, 3.5 mm female, open/short/50 Q load/through combination, 0 Hz to 15 GHz
Calibration kit, N male, open/short/50 Q load/through combination, 0 Hz to 9 GHz
Calibration kit, N female, open/short/50 Q load/through combination, 0 Hz to 9 GHz

R&S®FSH-Z14
R&SPFSH-Z44
R&S®NRP-Z211
R&S®NRP-Z221
R&S®NRP-Z81
R&S®NRP-Z85
R&S®NRP-Z86
R&S®NRP-Z86
R&SPNRP8S
R&S®NRP18S
R&S®NRP33S
R&S®NRP40S
R&S®NRP50S
R&S®NRP18T
R&SPNRP33T
R&S®NRP40T
R&S®NRP50T
R&S®NRP6ETT
R&S®NRP110T
R&S®NRP6A
R&S®NRP18A

R&S-NRP-74
R&S®NRP-ZKU
R&S®FSH-Z129
R&S®FSH-Z144

R&S®HA-Z360
R&SPHA-Z361
R&S®HA-Z362
R&S®HA-Z363
R&S®HA-Z364
R&S®HA-Z365
R&S®HA-Z366
R&SPHA-Z367

R&S®FSH-Z29

R&S®FSH-Z28

R&S®ZN-7103
R&S®ZN-7103
R&S®ZV-7135
R&S®ZV-7135
R&S®ZV-Z170
R&S®ZV-Z170

1120.6001.02
1165.2305.02
1417.0409.02
1417.0309.02
1137.9009.02
1411.7501.02
1417.0109.40
1417.0109.44
1419.0006.02
1419.0029.02
1419.0064.02
1419.0041.02
1419.0087.02
1424.6115.02
1424.6138.02
1424.6150.02
1424.6173.02
1424.6196.02
1424.6215.02
1424.6796.02
1424.6815.02

1146.8001.02
1419.0658.03
1304.5887.00
1145.5909.02

1334.5162.00
1334.5179.00
1334.5185.00
1334.5191.00
1334.5204.00
1334.5210.00
1334.5227.00
1334.5233.00

1300.7510.03

1300.7810.03

1321.1828.02
1321.1828.12
1317.7677.02
1317.7677.03
1164.0496.02
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 0358.5414.02
Matching pad, 50 Q/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-7321 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 230V, 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®PHE400 4104.6000.02
Microwave handheld directional antenna (antenna handle) R&S®HE400MW 4104.6000.03
Cable set, for R&S®HE400 and R&SPHE400MW R&SPHE400-K 4104.7770.02
Basic handheld directional antenna (antenna handle) R&S®HE400BC 4104.6000.04
Cable set, for R&S®HE400BC R&S®HE400-KB 4104.7770.04
HF antenna module, 8.3 kHz to 30 MHz R&SPHE400HF 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®PHE400UWB  4104.6900.02
Log-periodic antenna module, 450 MHz to 8 GHz R&S®PHE400LP 4104.8402.02
Cellular antenna module, 700 MHz to 2500 MHz R&S®HE400CEL 4104.7306.02
SHF antenna module, 5 GHz to 20 GHz R&S®HE400SHF 4104.8602.02
S/C band antenna module, 1.7 GHz to 6 GHz R&SPHE400SCB  4104.7606.02
Transport case, for R&S®HE400 R&S®HE400Z71 4104.9009.02
Transport bag (small), for R&S®HE400 (recommended for one or two antenna modules) R&S®HE40072 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®PHE40074 4104.9109.02
Recommended extras for power supply

Lithium-ion battery pack, 4.2 Ah R&S®PHA-7204 1309.6130.00
Lithium-ion battery pack, 6.3 Ah R&S®PHA-7206 1309.6146.00
Battery charger, for lithium-ion battery pack, 4.2 Ah/6.3 Ah? R&S®HA-7203 1309.6123.00
12V car adapter R&S®HA-Z202 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 14.2in X 11.0in) R&S®HA-Z220 1309.6175.00
Hard case R&S®PHA-7321 1321.1357.02
Carrying holster, including chest harness and rain cover R&S®HA-Z222 1309.6198.00
Shoulder strap for carrying holster R&S®HA-7223 1309.6075.00
Recommended extras: others

SD memory card, 8 Gbyte® R&S®HA-7232 1309.6223.00
GPS receiver R&S®HA-Z240 1309.6700.03
Headphones R&S®FSH-Z36 1145.5838.02

34



Spare parts

Spare USB cable R&S®HA-Z211 1309.6169.00
Spare LAN cable R&S®HA-7210 1309.6152.00
Spare AC adapter R&S®HA-7201 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-746 1309.6269.12
Quick start manual for R&S®FSH, printed version, German R&S®FSH-747 1309.6269.11
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Base unit 3years

All other items 1year

Options

Extended warranty, one year R&SPWE1

Extended warranty, two years R&S®WE2

Extended warranty with calibration coverage, one year R&S®CW1 Please contact your local
Extended warranty with calibration coverage, two years R&SCW?2 Rohde&Schwarz sales office.
Extended warranty with accredited calibration coverage, one year R&SCAW1

Extended warranty with accredited calibration coverage, two years R&SCAW2

Bluetooth® A2t 2 11+= Bluetooth SIG, Inc. 2R0|H 8iE H A= Rohde & Schwarz2| 2t0[4IA SHof| AF8 & USLICE
CDMA2000°2 TIA-USA(Telecommunications Industry Association)2| 55 A HEQL|CE
'WIMAX Forum'2 WiMAX Forume| S2 MEILICE 'WIMAX', WIMAX Forum 211, 'WiMAX Forum Certified', WiMAX Forum 915 2 1= WIMAX Forume| AH#iL|Ct
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Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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