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1. [ZL®HIZ Introduction

BRI, 2 DDEKE/ K 5.25-5.35 GHz, 5.47 - 5.725 GHz (X, %R G L—F O R T Ln
[ZERASN. BEFFAZEND WLAN (IEEE802.11a) T /AA RIZHFRISNTWVET . COREEE/ >
FEFADZE (X DFS (Dynamic Frequency Selection)&EFE(ENET,
DFSZERTEHVATLIEZ. L—FLRTLIZF BT HLERBUTELIBLENHYET,
BEHRETRMN IV ERTDHIERGDHIRIVE— RO HEHBRMICHEELES,

e US: FCCO06-96

e EU: ETSIEN 301 893 (5 GHz), ETSI EN 302 502 (5.8 GHz)

e Japan: TELEC-T403
R&S /INILARY—H oY YO 7% ERTHET.DFSL—FTRAMESHDEMT/NLR
INA—V B RICRETHIENTEET,
ZDIR=aF7I)LIE, TELEC REU A —FDEHITHLLET . R&S K6 /LR —42H YTk
DITFA T I AFE RS R T F IOz R L—E(VSG)EERAL T, EDQKXIIZTAME
SEERTEAONEHRBALET,
R&S /NILRY—H Y YIR 7. DFS REAVA—FRAIZFOEZRSNT=-TOD IR I74A
IFERFUE 7A=Y PCR—RY I 7 T, BEREINF-L2TORBEHHEICERTEE
ER

Worldwide, the two frequency bands 5.25 - 5.35 GHz and 5.47 - 5.725 GHz are used by
various radar systems and in addition, are allocated to unlicensed WLAN devices. A
requirement arising from this frequency band reuse is a method called DFS which stands
for Dynamic Frequency Selection.
A system that requires DFS needs to be capable of avoiding interfering with radar systems.
Different standards documents exist worldwide that define requirements and test patterns.

e US: FCC06-96

e EU: ETSIEN 301 893 (5 GHz), ETSI EN 302 502 (5.8 GHz)

e Japan: TELEC-T403
The R&S Pulse Sequencer software allows the easy generation of complex pulses and
pulse patterns for DFS radar test signals.
This manual deals with the requirements set in the TELEC standard. It describes how the
test signals can be generated using a R&S Vector Signal Generator (VSG) with the R&S
K6 Pulse Sequencer Software option.
The R&S Pulse Sequencer Software comes as a stand alone PC based software with
preconfigured project files for DFS and other standards. It simplifies the generation of all
required waveforms.
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VSG #7332 VSG Options
SMU200A Vector Signal Generator
SMU-B106 100 kHz to 6 GHz
SMU-B9, B10 or B11 Baseband Generator with ARB 128 MS, 64 MS, 16 MS
SMU-B13 Baseband Main Module
SMU-K6 Pulse Sequencer License
SMATEZ200A Vector Signal Generator
SMATE-B106 100 kHz to 6 GHz

SMATE-B9, B10 or B11

Baseband Generator with ARB 128 MS, 64 MS, 16 MS

SMATE-B13 Baseband Main Module
SMATE-K6 Pulse Sequencer License
SMJ100A Vector Signal Generator
SMJ-B106 100 kHz to 6 GHz

SMJ-B9, B10, B11, B50 or B51

Baseband Generator with ARB 128 MS, 64 MS, 16 MS

SMU-B13 Baseband Main Module
SMU-K6 Pulse Sequencer License
SMBV100A Vector Signal Generator
SMBV-B106 9 kHz to 6 GHz

SMBV-B10, B50 or B51

SMBV-B92
SMBV-K6

Baseband Generator with ARB 32 MS
Removable HDD
Pulse Sequencer License
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X #k Literature

TELEC-T403: W53/W56 Radio System Conformance Testing, V 9.3, December 1%t
2009

NTIA (National Telecommunications And Information Administration) DFS information
http://ntiacsd.ntia.doc.gov/dfs/

DFS Signal Generation Manual

http://www2.rohde-schwarz.com/file/DFS Manual.pdf

R&S Pulse Sequencer Software Manual

http://www2.rohde-schwarz.com/file/Pulse Sequencer.pdf

R&S SMU200A Operating Manual

http://www2.rohde-schwarz.com/file/SMU200A Operating Manual e.pdf

R&S SMATE200A Operating Manual
http://www2.rohde-schwarz.com/file/SMATE200A Operating Manual e.pdf

R&S SMJ100A Operating Manual

http://www2.rohde-schwarz.com/file/SMJ100A Operating Manual e.pdf

R&S SMBV100A Operating Manual

http://www2.rohde-schwarz.com/file/SMBV100A Operating.pdf

Application Note 1TMA127: Overview of Tests on Radar Systems and Components
http://www2.rohde-

schwarz.com/en/service_and support/Downloads/download search/?searchtype=1&d
ownloadtype=all&download b=1&type=20&downid=4805



http://www2.rohde-schwarz.com/en/service_and_support/Downloads/download_search/?searchtype=1&downloadtype=all&download_b=1&type=20&downid=4805
http://www2.rohde-schwarz.com/en/service_and_support/Downloads/download_search/?searchtype=1&downloadtype=all&download_b=1&type=20&downid=4805
http://www2.rohde-schwarz.com/en/service_and_support/Downloads/download_search/?searchtype=1&downloadtype=all&download_b=1&type=20&downid=4805
http://www2.rohde-schwarz.com/file/SMBV100A_Operating.pdf
http://www2.rohde-schwarz.com/file/SMJ100A_Operating_Manual_e.pdf
http://www2.rohde-schwarz.com/file/SMATE200A_Operating_Manual_e.pdf
http://www2.rohde-schwarz.com/file/SMU200A_Operating_Manual_e.pdf
http://www2.rohde-schwarz.com/file/Pulse_Sequencer.pdf
http://www2.rohde-schwarz.com/file/DFS_Manual.pdf
http://ntiacsd.ntia.doc.gov/dfs/
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F49 5B Y A4 X Generated Waveforms Size

VSG B, EITRETIER YA XIIKELEFT LD DFS TAMEE R YA X%
ARLET, BRHARIE. ARB L TYLF L—RIhEDE AR YU T IL(MS)TEREN, )b
BExK#TY,

The VSG requirements mainly depend on the size of the generated waveforms. The table
below lists typical waveform sizes for the different DFS test signals. The listed waveform
sizes are the maximum number that needs to be expected based on a given ARB

sampling rate and provided in mega-samples (MS).

Radar Type for Test Signal Waveform Size Sampling Rate
W53 Static Type 1 0.8 MS 20 MHz
W53 Static Type 2 2 MS 20 MHz
W56 Static Type 1 0.8 MS 20 MHz
W56 Static Type 2 0.8 MS 20 MHz
W56 Static Type 3 2 MS 20 MHz
W56 Varied Type 4 8 MS 20 MHz
W56 Varied Type 5 9 MS 20 MHz
W56 Varied Type 6 8 MS 20 MHz
W56 FM chirp Type 1 4 MS 20 MHz
W56 Frequency Hopping Type 1 0.6 MS 100 MHz

5. VSG ~AD##Hi Connecting to the VSG

INIWARO—=HoH YITRDIT DAV A—ILEDRVDATYT (X, VSG #EHEHENLTHE
T9.,VSG L. EHB LU RFYRNIFZFAILDERKIZHETT,
PC & VSG M) E—rarbO—)LiERIL, LAN 5L GPIB /2471 —XTY,

The first step after a fresh installation of the Pulse Sequencer Software is to configure the
VSG connection. The VSG connection is required for the creation of Waveforms and RF
List files.

The remote control connection between PC and VSG is LAN or GPIB interface.

0 RES K6 Pulse Sequencer

File Create Project |nstrument Oplions Help

I Froject Tratgfar  I'nnl |

e Instrument — Manager



&% Instrument Manager

s Discovered During Scan Jl.l
= il Manually Added Instrurments Scan GPIE | Board 3 0
TCPIP: smate200al0o0y2? My SHMATE
TCPIP 192.168.172.96 Hy SHEY Scan LAN | Domain reintnet
FIF razmuz00a103756 My SMU

Add Manually I

Host or IP
TCRPIP Vl resmuzZ00al 03756
Comment Tty ShL

Device Information

sy
@erial Mo @ 1141.2005k02/103756

Firmpare & 2.1.96.0-02.10.111.183
LEE (&) : BlO, 64 M3auples

EF (&) : 100 kHz - 6.0 GHz

EF (B} : 100 kHz - 3.0 GHe

K& License : L

P o

Double Clickto Select the Target Device

Add Manually |
Board Address

=L T

| -

.mmmgaﬁimmw:;

Comment Ty S

e TCP/IPRRRE®IP PRLR, $5ULME GPIB 7RLRFIERE
Define TCP/IP Host name or IP address, or GPIB address.
e Add Manually
o ¥ By VSGERIRT B1-DITFTNY Y
Double click to select the target VSG.
o E—MEHHAHEISINSBE, Device Information MRRENFET,
The established remote connection displays Device Information.

. il Exit
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6. DFS Az rI774)LMOA—K Loading a DFS Project File

INILR =Y YIRS T7I(E . BAD DFS REVA—RKADFHEESNF-TO Tk

T77AILEEATHET,

TASTORIFAIIE IILRAEE . L—FTAMEE . BLUREAVS —FTERINDE R
REVTYRMNEETEATHET,

TASIOM T7A IV EERRETCESELAD. TNLIE BHRLALETAMEBDERD=HIZ/X

WRS—HoH YIRSz T7ERELET . BMEICKRUTERELEEL, BGET770/)L&TTOY
IR IFAINEL—TTEET,

The Pulse Sequencer software contains predefined project files for the different DFS
standards.

The project files contain all pulse definitions, radar test signals, and frequency hopping
lists that are required by the standard.

The project files cannot be edited directly but they configure the Pulse Sequencer
Software for the generation of the various test signals. It is possible for the user to alter
settings as needed and save the modified project file under a different name.

4& RES K6 Pulse Sequencer

File Create Project |nstrument Oplions Help

I Froject Transfar o 1

e File — Load Project

Load Project File

E:LTE:;W ]E:¥F‘ru:ugram File#Rohde-Schwar2$k B Pulze Sequencer V3. 2 Project=£DFS _vj
Lok, ir: |l.f_} DFs j = IfF -
4 ETSI-301-893-Y141.pri

LD ETSI-301-893-V151 prj
by Recent ET51-302-502-1121.pri
LosHtle FCCOB96-Typel-4.prj
(72 = Focoe96-Types. pri
' @ FC0e96-TypeS-2equencer . prj
Deskiop & Fecoegs-Type. pri
Japan-TELEC-T403, prj;
J Japan-TELEC-T403-Chirp. pri

Japan-TELEC-T403-Twpet.pr]

Karea.pri

by Diozuments

8

ono_h on
TOMB3N
MyNetwark — File name: |Japan-TELEC-T 403 pr =l Load
Flaces
Files of bype: ]“_pri _vJ Cancel

e
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Select the appropriate file. — Load
TELEC
Japan-TELEC-T403.prj: TELEC-T403

W53 waveforms

W56 static type waveforms

W56 varied type waveforms
Japan-TELEC-T403-Chirp.prji:  TELEC-T403

W56 FM chirp type waveforms
Japan-TELEC-T403-Type6.prj: TELEC-T403

W56 Frequency hopping type waveform and RF lists

FCC
FCC0696-Typeb.prj: FCC 06-97
including NTIA RF hop lists
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7. BEE/SILVRERD LR Creating the Static Type Waveforms

Test Waveforms

Radar Type | Pulse Width PRF PRI Pulses per Burst
(W53) [us] [Hz] [us] Burst Repetition
Interval
[s]
Static Type 1 1 700 1,428 18 15
Static Type 2 2.5 260 3,846 18 15
Radar Type | Pulse Width PRF PRI Pulses per Burst
(W56) [us] [Hz] [us] Burst Repetition
Interval
[s]
Static Type 1 0.5 720 1,389 18 15
Static Type 2 1 700 1,428 18 15
Static Type 3 2 250 4,000 18 15

TANERODHNETDIESEERT HENEATY,

It is advisable to create all signals before starting the tests.

4 RAS K6 Pulse Sequencer

File Create Project Instrument Options Help

I Froiect Tratigfar.  I'nn | 1

e File — Load Project

e ‘Japan-TELEC-T403.prji'%:&iR
Select ‘Japan-TELEC-T403.prj’. — Load

e ‘Multi Segment Waveform' 75> F T MD’'W53 Static 1, 2°, 'W56 Static 1, 2, 3D 1 D% &
N

Select one of 'W53 Static 1, 2’, 'W56 Static 1, 2, 3’ under the ‘Multi Segment
Waveform’ branch.

e (Last Seg. ‘Back 1st’, Trigger Mode ‘Armed Retrigger’)
. % Start MSW build process

ROATITHBEBFMICETINET,

1. KWELERL. VSG (REF HDD)~E5i%

2. RIVFETAVNERI7AIVICKRIEEE

3. REICELT, VILFETAUMERTARB #R4—k

The following steps is performed automatically.

1. Create the individual waveforms and transfer to the VSG (internal HDD)

2. Assemble waveforms to Multi Segment Waveform file

3. Start ARB with Multi Segment Waveform and configure according to settings




ROHDE&SCHWARZ

4* RAS K& Pulse Sequencer (Japan-TELEC-T403.prj)

File Create Project |nstrument Options Help

TFProjact TELEC-TA03

Chuthdér Rohde & Schwaa
Date 9.82011

A

AL ) 9 AV

& Puise Library <

¥ Sequence Library - o . rmmm
= @ Mult SegmentWaveform =, g A VYV wsatpe * e

No |

Name W53 Static 1
Comment  Static pattem using MSW Sequencer

E

k

W53 Static 2
W56 Static 1
W56 Static 2
WS Static 3

WEE Var 4

W56 Var §

-1 W5E Var B
& RF List
# 9 Plug-in

1 burst repetition interval 15 s RO B I77 M ILBERINFET,

The waveform file of one burst repetition interval 15 s length is created.
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8. TWZE/NNILRERDER Creating the Varied Type Waveforms

Test Waveforms

Radar Type Pulse Width PRF PRI Pulses per Burst
(W56) [us] [Hz] [us] Burst Repetition
randomly randomly randomly randomly Interval

(1 us steps) (1 us steps) (step 1) [s]

Varied Type 4 1~5 4,347 ~ 6,667 150 ~ 230 23 ~29 15

Varied Type 5 6~10 2,000 ~ 5,000 200 ~ 500 16 ~ 18 15

Varied Type 6 11 ~ 20 2,000 ~ 5,000 200 ~ 500 12 ~16 15

TANEIRO DA EZTDIESEERT HENEATY,

It is advisable to create all signals before starting the tests.

4 RAS K6 Pulse Sequencer

File Create Project Instrument Options Help

I Froiect Tratigfar.  I'nn | |

e File — Load Project
e ‘Japan-TELEC-T403.prji'%:&iR
Select ‘Japan-TELEC-T403.prj’. — Load
e ‘Multi Segment Waveform' 75> F TFMD'W56 Var 4, 5, 6D 1 D% FEiR
Select one of 'W56 Var 4, 5, 6’ under the ‘Multi Segment Waveform’ branch.
e Last Seg. ‘Back 1st’, (Trigger Mode ‘Armed Retrigger’)

. % Start MSW build process

RODRATYTHEEFMIZERTINET,

1. KWELERL. VSG (REF HDD)~E5i%

2. IINTFEITAVNEEI7AIVICEREEE

3. REICELT, VILFEI AVMER T ARB #X4—F

The following steps is performed automatically.

1. Create the individual waveforms and transfer to the VSG (internal HDD)

2. Assemble waveforms to Multi Segment Waveform file

3. Start ARB with Multi Segment Waveform and configure according to settings

10




N

4 RES K6 Pulse Sequencer (Japan-TELEC-T403.prj)

Eile Create Project [nstrument Options Help
Frolest TELEC-T903 Multi Segment ]Tr'anifer | Log |
Auithor Rohds & Schwac )
it Name WSS Var 4
Venlen 40
i Commuent 30 variable pattems using M5W Saquencer =y )
& @ > AV ad
&4 Pulse Library =l
¥4 Sequence Library = Target Name %
= & Mutti Segment Waveform = & A W wssrye
i, W53 Static 1 =g ¥
-1,' W53 Static 2 No Rep Sequence Samplas Tstart Tstop I- Maode Sequencer j
't W56 Static 1 1 WS Var 4 D0 T00N00 Clock Rate eer |
3 T —>| (blank fer L= 10000 00 -
I ) Wz = 20.000000
1 W56 Var 4 =
".'s— R T -3 (blank Ber) Level Unchanged
& RF List * = L — ‘“":"4 0 0% B Path Path &
+ 8 Plugn ; | @::w: Last Sei. Back 15t :i
T -»| (blank fler)
1 WS Var 4 Trigges Moda med Retrigger
X Eoi penns) . e
1 1 W56 Var 4 Trigges Souwce Irtetnal |
- L =) - HeExt Seanent § 0
1 WES Var 4 oo | oo ool soit oooo o 4Lk
T =] (olank Ser) S0 | S0 10000 00 | 05000000 00 Defay [samples] g 0.00
1 W56 Var 4 200000/ C5ORO000/00 | A5 0000 00 T
LA = ‘|' __pl M“) S000 | 050 :
1 W55 Var 4 0000 | 2 ot g ritiier
LE| §a%g T =3 (blank Her) coan| st onn to | 35000000 .00 ety S&
g -
.y s
Done.

30 burst repetition interval 7 min 30 s RDEHR IT7 M ILHBERINET,

Z D Multi Segment Waveforms [EEREh S 30 DTS LIN—R EEATWET,
IN—ZNERIE 7LRTE. PRIBEUVSILABD T T LEHZEFERALET . DRI, ‘Start
MSW build process'DEITZEIZ, BBV LINGA—REHAITET,

The waveform file of one burst repetition interval 7 min 30 s length is created.

This Multi Segment Waveforms contain the required 30 random bursts.

The burst waveforms use random variations of the pulse width, the pulse repetition interval
and the number of pulses. Therefore, each executing of ‘Start MSW build process’
assembles a different random parameter.

11
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Waveforms

Test Waveforms

FM F+— 7K D £/ Creating the FM Chirp Type

Radar Pulse Width Chirp PRF PRI Pulses Bursts
Type [us] Deviation [Hz] [us] per Burst | randomly
(W56) randomly [MHZ] randomly randomly | randomly | (step 1)
(1 us steps) | Randomly (1us (step 1)
(1 MHz steps)
steps)
FM Chirp 50 ~ 100 5~20 500 ~ 1,000 ~ 1~3 15
Type 1 1,000 2,000
Long Pulse Radar Test Signal Waveform
12 Second Transmission
Start 12 Sec
I 1 N T T
‘ Burst! | Burst2 | Burst3 | Burstd | . BurstN ‘
Burst
Interval

TALEIEDH AR ETDETEERT HENEHATY,

It is advisable to create all signals before starting the tests.

@ RES K6 Pulse Sequencer

File Create Project |nstrument Oplions Help

I Froject Tratgfar  I'nnl | 1

e File — Load Project
e ‘Japan-TELEC-T403-Chirp.prj'%:#1R
Select ‘Japan-TELEC-T403-Chirp.prj’. — Load
e ‘Multi Segment Waveform' 7S5 F TFDERAT 5/ A\—RAMIIUR) D 1 DFFEIR
Select an used number of bursts entry under the ‘Multi Segment Waveform’ branch.
e (Last Seg. ‘Blank’, Trigger Mode ‘Armed Retrigger’)

. % Start MSW build process

RORTYTHEEMIZETINET,

1. KWELERL. VSG (REF HDD)~E5i%

2. RIVFETAVNERI7AIVICKRIEEE

3. REICELT, VILFEITAVMERTARB #R4—k

12
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The following steps is performed automatically.

1. Create the individual waveforms and transfer to the VSG (internal HDD)

2. Assemble waveforms to Multi Segment Waveform file

3. Start ARB with Multi Segment Waveform and configure according to settings

4 RES K6 Pulse Sequencer (Japan-TELEC-T403-Chirp.prij)

Eile Create Project [nstrument Options Help
Praject TELEC T403 Chirp Multi Segment ] Transtar | Log I
Author Rohde & Schwaz .
T et Name TELEC-T403-W56-08
Comment 8 random butsts in 2 MEW for use with Saquancer <t
J't’ ol b o ‘ v Tha file name daterming the tnal numbar o
¥4 Pulse Library - i
¥4 Sequence Library _ _ Target Name %
= @ Mul Segment Wavetom @ ® o W TELECT403Wse-08TRIAL
| TELEC-TA03WSB00) PR . S -
_1 TELEC-T403-W56-00 No Rep Sequence Samplas Tstart Tstop I- Maode Sequencer j
jgi‘r:’:ggng:? L, o, ok e DI SRO0AX) O Clock Rate #l
I3, TELEC-T4D3-Wa6-12 : 1 WE0 P 122 el Gl s, M2 S 20000000
R TELEC-T4D3-W56-13 ] 5000 T 3| (blank Ser) S| meioo o 1500000 00 3
i, TELEC-T4D3-W5E-14 randoase 1y e o 41200000 Level Unchanged
B TELEC-T403-W56-15 — 3
%, TELEC-T403W56-16 | 1 W55 Chep - 123 40000| 2412000,00{| 2419000 0 BH Path Path A ¥
i, TELEC-T403-WS6-17 ; T —>| (blank Ber) S| sarenn o] 3000000,00| Last Sey. Blank ¥
' TELEC-T403-W56-18 —— A O BEDO0N
% TELEC-T403-W56-10 _ rand(0,1493.1) Tms Blank 0] 200000 ot 00
I TELEC-T403-W56-20 1 WH6 Chirp - 12,3 140600| 3 6700000
& RF List 45458 T -] (lank fer) 55| 3067000 00| 4s0000000| | THiUGerMode  med Retrigger ¥
4 4 Plug-in | rand0,1493.1) 1ms Blark w0000 | 450000000 227800006 :"::,:'W A=)
1 1 W56 Chirp - 12,3 140000] SATEN0I0]| SHARNLN Trigges Somce Irtetnal I
240X T --»| (blank fler) CIE[ S200000.00] SO00000.00
HEXT Semnem 3 L
12| rand(0,1493,1) Ams Blank - . H41 5000 Of =3
1) 1 W56 Chirp - 123 goood | eg1200000] | 6455000 04 Defay [samples] q 1000.00
14 144 T =] (blank Ner) F2E] aAZE00n00) 760000000 A
Apply I
19 rand(0,1493,1) Tms Blank 20000] TE00000.00]  BRIIO00.
1 WS6 Chip-1.23 icon oo ol [ amasans nn Trifoer |
Fs T =] (blank er) £70] 1840000 0] S000000.00 SAHEIY EvEL?
5 I ooy |
.y s
Done.

BRSATILTEIZ, 25 12 s DI 24 )L Multi-Segment SR NEB SN ET,
TAPIIME. 8 ~20 N\—RFDEHIEMNEESATNET . CNLDRBIENSATIL1~13%
KHLET, TNLULDSATILTIL, ‘Target Name'IZ, BE#ED Multi-Segment ;R 2 5& 5 &
OE—L.FSAT7ILBEEEEL. BRICERTHENTEET,
T7ANBD—EEL T SA 7N BSEERTIRBEITHIIEAHEETT:

e TELEC-T403-W56-</\—XF>-TRIAL-<bS A7 ILES>

For each trial, a single Multi-Segment waveform for a total duration of 12 s is created.
The project contains waveform descriptions between 8 and 20 bursts. These waveforms
represent the trials 1 through 13. Further trials can easily be created by copying an
existing Multi-Segment waveform description and changing the trial number in the target
name.
It must be ensured that a valid trial number suffix is provided as part of the file name:

e TELEC-T403-W56-<bursts>-TRIAL-<number>

13



ROHDE&SCHWARZ

£ RES K6 Pulse Sequencer (Japan-TELEC-T403-Chirp.pri)
Eile Create Project |nstrument Options Help
Frojest TELEC T403 Chitp Multl Segrment ] Transfer | Log |
Buther Rohde & Schwarz = ) — -
e 112011 Name TELEC-TA03-W56-08
Vamlen 40
B Comment 8 random bursis in a MEW foi use with Sequencel il
fb_ o 'y 9 A v The file name determins the trial number
9 adad
&4 Pulse Library Al
&) Sequence Libraty 5 Target Name \ -
= @ Multi Segment Waveform . # A W TELEC-T403-WSE-08-TRIAL-14
. MEECTOSWSED | = . :
& TELEC-T403-W56-08 l: No | Rep | Sequence Samples I 'rshrtl Tstop ﬂ ' Mode M‘i

14
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RiREARYE VT B R D4R Creating the Frequency
Hopping Type Waveforms

Test Waveforms

Radar Type Hop Rate Pulse PRF Pulses Hop
(W56) [MHZ] Width [Hz] per Hop Interval
randomly [us] [ms]
(1 MHz steps)
Freq. Hopping Type 1 5,250 ~ 5,724 1 3,000 9 15
(MHZ) MEXIWIZIN/ULY,, TPl A TTIvVTILTL T -
5650
9990
5450
9350
5250
0 100 200 300 400 (133 —)

TANEWEOBHNILTDETE RF Ry TYRNEER T HIENERTT,

It is advisable to create all signals and RF hop lists before starting the tests.
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9 RES K6 Pulse Sequencer Qiil@|

File Create Project Instrurment Options Help

I Froject Transfar o 1

e File — Load Project
e ‘Japan-TELEC-T403-Type6.prj'%:&iR
Select ‘Japan-TELEC-T403-Chirp.prj’. — Load
e ‘Multi Segment Waveform'Z 5> F T D' TELEC-T403-T6'% &R
Select the "'TELEC-T403-T6’ under the ‘Multi Segment Waveform’ branch.
e (Last Seg. ‘Blank’, Trigger Mode ‘Armed Retrigger’)

o % Start MSW build process

RORTYTHBEEMIZETINET,

1. KWELERL. VSG (REF HDD)~E5i%

2. RINFETAVNERI7AIVICEEEE

3. REICELT, VILFEITAVMERTARB #R4—k

The following steps is performed automatically.

1. Create the individual waveforms and transfer to the VSG (internal HDD)

2. Assemble waveforms to Multi Segment Waveform file

3. Start ARB with Multi Segment Waveform and configure according to settings

4 RES K6 Pulse Sequencer (Japan-TELEC-T403-Type6. prj)

Eile Create Project [nstrument Options Help
Projsct TELEC.T403 Multi Segment | Transfer | Log |
Muthor Rohde & Schwam .
o sl Name TELEC-T4D3-Té
........ 40
Comment  All 100 bursts as Multi Segment Waweform =)
I < > AV
. |
¥4 Pulse Library - i
¥4 Sequence Library _ _ Target Name %
= B4 Mult Segment Waveform s = A V  1eiecTi03wssHop
. TELEETI0ETS - . - S .
::.i'_TELEJ:'T“'D}‘TG‘ No Rep Sequence Samplas Tstart Tstop I- Maode Sequencer
= &4 RF List 100 T6 - any VRO E=3000/00 Clock Rate e |
%, Random Hop List | 1 6 - and veonn] 2970000 0700 00 -
Hz 2 100.000000
+ &4 Plug-in ‘
Level Unchanged
N BE Path Path A ¥
Last Sey. Blank :I
Trigges Moda med Retrigger ¥
Ext. Trlgiper Wi |
Mode
Tuigges Somce w
HEXT Semnem § LU
Dolay [sainples] q 0,00
Apply I
Trier |
eIy SE I
4 -
- | :JJ
Done.

1 burst0.3s ROEE/ILRAKII7AILNERSNET
B IEEE/ NIWATHY  ERIEESATILD=OIZ—ERTELET, KbYIZ. CORK
[T FIAT I EICERSNGRARGERE ) AN EFALET,
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SR LRYTYANMITESAT7IL 1 ~40 AURNI7AIVEERTHEDYIC NTIARYTUR
FEERTHIENERATT,
NTIA (National Telecommunications and Information Administration)l&. X®D')> 2T ®D RF
RyTYRMIIERELETS,

http://ntiacsd.ntia.doc.gov/dfs/

M'HopFreqInRlanBW.txt' 77 1 JL
—hi5M 40 ') ARF, FCC0696-Type6 7O IR I7AILIAD NTIAYRL1~40 ELTHIA
AIRETY ,
RF List T7 02, BIEHELRNILDORT D RF List #& A TWVST—JILTT, Limits X,
Min — Max S8R A ST AT LEYX—ITEERT . INODTAT LIV AMNNTHRIZT—IS
nFEJ,

The static pulse waveform file of one burst 0.3 s length is created.
The waveform is static and the generation is only required once for all trials. Instead, this
waveform makes use of various frequency lists that are used for the different trials.
It is advisable to create the NTIA hop lists, instead of a random hop list creating the list
files for trials 1 through 40.
The NTIA (National Telecommunications And Information Administration) provides
example RF hop lists under the following link:

http://ntiacsd.ntia.doc.gov/dfs/

under the file 'HopFreqlnRlanBW.txt'".
The contents of these 40 lists is available as the NTIA List 1 through 40 in the FCC0696-
Typeb6 project file.
The RF List editor provides a table that contains the frequency and level pairs of the RF
List. Limits can be set to mark items that fall within the limit range. These items are marked
green in the list.

Remote List File

= = & VYV jl B  FOCO696-Random.lsw

Entmp Frequency [GHz] Level [dBm] l:l
i 300000 0.00
2 5474000 0.00
g 5304000 0.00
P & BTEOO0 0.00
5 5 336000 0.00
& 5373000 0.00
7 6711000 (.00

17
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ROHDE&SCHWARZ

NTIARYTYRMITrSATIL 1 ~40 RIARRI7AIVEERT HEE

For the NTIA hop lists creating the list files for trials 1 through 40

4% RAS K6 Pulse Sequencer E]:,E|

File Create Project Instrurment Options Help

I Froject Transfar o 1

e File — Load Project
e ‘FCC0696-Type6.prj'%=E{R
Select ‘FCC0696-Typeb.prj. — Load
e RF List FO'NTIA List 1 ~40'M 1 D% #ER
Select one of ‘NTIA List 1 ~ 40’ under RF List
e [ Activate
e Level Min [-**.** dBm]
FTEDH AL AL dBmZEAA
Enter the desired output level dBm.
e Level ‘Fill

. % Send REF list to instrument

4 RES K6 Pulse Sequencer (FCCO696-Type6.prj)

File Create Project [nstrument Options Help
Frojacl FCC 15907 | FCC 08.00A RF List | Transfer | Log |
Muthor Rohda & Schwac ;
S R Name NTIA List 1
Vemlen 40 il
Cammert Data extracted fram file HopFreginRlanBw. bd g
A o P A V -
k4 Pulse Library :
¥4 Sequence Library - Remate List File - chhmtn
= 4 Multi Segment Waveform a2 =5 A YV J B FccosssNTAlsw 2 %’ Path A v| %
¥, FCCDBAE-TE 2
i, FCC0696-T6-sim Entry | Frequency (Giiz) | Level jBm) H »
= @ RF Ust f [5 508000 5200 ' M - 1
%, Random Hop List B |5 555000 -62.00 Dwell Time 5 1000 ms
ol
R, NTIA List 3 E r
%, NTIAList4 © 5362000 6200 s
: ] |5:327000 L62.00 Mode All Same ¥  Mode All Same ¥/
; {5 380000 -.52.00 Min £ 0.000000  Min 2 .62.000000
NERLRo - 6335000 - Max 0.000000 M (" 0.000000
NTIA List 9 5 387000 8200 — : —
NTIA List 10 i }5 718000 2,00 Step 0,001000 = [Step [ 0.001000
i NTIA LIst 1 a4 | Ll L = J
i, NTIA List 12 n 5477000 -62.00 - | o I
[ NTIA List13 Ifz 5378000 L6200 :
G NTIA List 14 —
G, NTIA List 15 : 3A28000 il Limits
G, NTIAList 16 | 5.529000 -62.00 -~ =
e, NTIA List17 s [5_;32@3 L6200 Min i 5532500 '4 -62.000000
:fj bl 1©_ lss7a000 -62.00 Max 3 5607500 % -62.000000
G, NTIA List 20 | |se25000 ~62.00
Ui, NTIA List 21 | 15 344000 6200
i, NTIA List 22 s i 5
& NTIA LG 23 ! |s.485000 6200 3
g | ™ e _'_'I

18



SR LIRYTYRANMITRSAT7IL 1 ~40 AVRNI7MIVEERK T B5E
For random hop lists creating the list files for trials 1 through 40

e ‘Random Hop List’ under RF List
e Frequency 'Fill
S2% 1100 BBy TURMNERSINET,
The random 100 frequencies hop list is defined.
e Level Min [-**.** dBm]
FREDHALANILdBmZEA S
Enter the desired output level dBm.
Level ‘Fill’
‘Remote List File’
FOAT7IVESEREZMAZET,
Add the trial number suffix.
T7AINED—EEL T IAM TN ESEHEEZIRE T AIEAHEETY:
e TELEC-T403-Random-<kS5A 7 ILES>
It must be ensured that a valid trial number suffix is provided as part of the file name:
e TELEC-T403-Random-<trial number>

. % Send REF list to instrument

4 RES K6 Pulse Sequencer (Japan-TELEC-T403-Type6. prj)

Eile Create Project [nstrument Options Help
Frojest TELEC-Ta03 RF Ust ] Transfer ] Log |
Muthor Rohde & Schwam r
i 22‘“”" Name Random Hop List
Vanlen
) Commerl  Listwith randam fraquanciss al
N @ > AY -
¥4 Pulse Library A i :
¥4 Sequence Library Reinote List File ™ Activate
“ - ¥V 3 & mecnosnn 2 B ounv €9
= Mutti Segment Waveform = a & 4 & TELEC-T403-Random-1 sw L Path A
%, TELEC-T403-T6- Estry I Frequency [GHz] Lisvel [dBm) Ij| .
- 4 RF List ' 300000 62,00 SetLongth - 100
I, [Randam Hop List 5474000 -62.00 Dwell Time 3 100.0 18
# @ Plug-in i 5304000 -82.00 -
5676000 -62.00
i Frequenc Lavved
'5 336000 6200 4
|5:373000 62,00 Mode  Unique Rand w|  Mode All Same ¥
! L ’ .
RAkLL s Min 2 5250000  Min < -62.000000
Max 2 5724000 | IX [ 0.000000
! 5720000 6200 3 :
i !5 267000 5200 S‘(‘p = 0001000 Step 0009004
5399000 “52.00 m | n |
5433000 -62.00
5 504000 -62.00 Limits
§.691000 -62.00 " T A 2 000000
—— T \ = i 362,
5 678000 -62.00 - 7
,[6.5?59‘013 -62.00 M : 5.607500 ; -62,000000
s 418000 -62.00
5611000 5200
(i |5.636000 -62.00 4
L] | ;r'

19



)
)
)

o
“ | :uul‘ '
1
]
/

(

|
(

11. ;>4 7LD EE Conducting the Trials

KEI[L.DFS TRMEEDKSICFHTEITT AMERBALET , B, Multi Segment &z, %
BWNE RFRYE S AR, BEIZ VSG(RER HDD)IZERESN TSI EZERIRELFE T,
BETOLUv(X, [Presetl DT 74 ILRRE (TR A=) EBALET . f=1ZL. AR
RYEV T RSATIVEBRLETDRSATILTIL, BEIC[Freql&[Level|Z R ETH2HELHYET,

This chapter describes how the DFS tests are executed manually. It is assumed that the
waveforms, Multi Segment Waveforms, or RF hopping lists are already transferred to the
VSG (internal HDD).

Operation procedure is described from the default setting after [Preset] (the following
screen). However, [FREQ] and [LEVEL] must be set in all the trials except frequency
hopping trials.

A ¥ T000.000 000 00 e ] [wore] [l ees 30,00 m Lo -30.00 m =
B 4 1000.000 000 0[] o] [l ees 30,00 m 1o -30.00 en -
|

A: ALC-Aute | B: ALC-Auto I|'|f0|
(1]
_@_:,OUT
Baseband A IMP A 1/0 Mod A RF/A Mod A
config... | config... | —*| config... | config... | RE A
[ On v [~ oOn § [ On iy [~ oOn
MSHK
Graphics
config...
[ on
Graph A+B
Baseband B IMP B 1/ Mod B RF/A Mod B
config... | config... | —*| config... | config... | RFB
) ’ —(»
[~ on [~ on o I oOn [~ on
MSK
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DFS TR DL ANLFEIEBEBERICEWNT HEEETILEDHD VSCHED
PEEEDREMZREALE T,

—hl. SMJ100A. SMU200A. SMATE200A f=IFIZB8:ELE 9, SMBV100A [X. RFE&5%
ALC 1 50dB #IIELZET .

TALR(Z, BE— DFS TRAMES%EY. DUT DL RRURFEREL ., MHEBI THEzLEF v+
IWEEBAZETEHENEREINTT, (I L—FEENZORRB L TRESN-15
B.DUT B FvRILETSVIRNT BITEWLNVELDSTT,

R—Z/N\URE—FH, Execute Trigger RAV(CKBI=ZaTILN) AR ESNBIHE . N—
RANURDRAFET, LRNILFEIERARBAERINSEE, VSG (&, EFELGLARNILIZT 1=
DICHNEREESERELTET . COREESIL. BEIZ, REFFEHMELANIILTRF HAIZE
BhhFET,

DFS TRLDIHFEIZIEL. DUT (DR EESEL—F/\F—2 ELTERRL., FIRAFEEF R IL
~RyTFTEMBLNFEE A

CORIEESZEIETSH=6IZ. VSGIZIX, 5RFE RF LANJLD 40 dB LL'FET RF H AZERE
THERENHYET, DUT DIRHELEWMEUTO+SHBLANILTY , TIAILETIX, ZOHEE
FEDITHY . LRNIINEZEMICTH2E1E. VSG D RF Ty hH 5 Automatic Level
Control # 4 7OJ N TH/RETEET,

This paragraph contains detailed information about specific VSG functions that need to be
paid special attention for changing Level or Frequency during DFS testing.

This is only relevant for the SMJ100A, SMU200A and SMATE200A. The SMBV100A
suppresses the RF signal during its ALC by 50 dB.

During manual testing, it is mostly required to send a single DFS test signal, observe the
response of the DUT and in case of successful detection change to a new channel
frequency. This is because the DUT must blacklist the channel if radar signals were
detected on this frequency.

If the baseband mode is set to a manual trigger that is issued via 'Execute Trigger' button,
in a mode where the baseband is waiting for a trigger event and the level or frequency is
changed, the VSG generates an internal CAL signal for correct leveling. This CAL signal
also appears at the RF output for a short period of time and with the set frequency and
level.

In case of DFS testing, this CAL signal could be interpreted by the DUT as a radar pattern
and cause another hop to the next available channel.

In order to suppress this CAL signal, the VSG offer an function that reduces the RF output
by 40 dB below the set RF level. This should lead to a level well below the detection
threshold of the DUT. By default, this function is disabled and enabling the level
suppression can be done in the Automatic Level Control dialog from the VSG RF block.

RF
+ RF ON
Frequency ! Phase...
RF/A Mod A Reference Oscillator...
config... | NFRP-Z Power Yiewer...
mon | Level / EMF...
Automatic Level Control...
° config — User Correction...

21
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Automatic Level Control
State I Auto j

Search Once |

Protect RF Output V]

NETITR—ED—BHEEIL. NELARNIILEUHICBEOERNHIND T, COMEER
MZFTBIEE. LTI RIVEEZETSEET, AT IHILETIDEBENESTH
AERTY, ERITH TN EDT. DFS TRITCIILARIILEEDE TEEMFETEET,

Enabling this function slightly decreases the level accuracy because the temporary change
of the internal attenuator has minor effects on the internal level sensor. This is the reason
why this function is disabled by default. Since the effect is minor, the degradation of level

accuracy can be ignored for DFS testing.
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12. EE/NILADER Conducting the Static Type
Baseband A
config...
[~ On
ARB .
J config — ARB
' arbitrary Waveform Medulation A =|E %}
st o
Set To Default |
1 Load Waveforn... | W53 Type
Waveform Info... |
Clock Freq 20.000 000 000 IMHZ =
Multi Segment Waveform (_lp'tiuns.
Current Segmerit W53 Type1-segl.wv
| ]
Next Seqiment Mode ISequencer j
3. Sequencing List... | W53 Type'l
4_ TriggerMarker... | Arm Retrig ! Int
Fl n al I Execute Trigger I Arm
Clock... |
Multi Segment... | ~|

e Load Waveform

23
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DERSCH
|4 S 41
.Lunr] Waveform =0ES
Recent files |
d:ftelec-t403
= TECEC-TI03-W56-20- ‘56056 L

- TELEC-T403-W56-20-TRIAL-13-se057
- TELEC-T403-W56-20-TRIAL-13-5e0958
- TELEC-T403-W5G6-20-TRIAL-13-52959
- TELEC-T403-W56-20-TRIAL-13-5206
- TELEC-T403-W56-20-TRIAL-13-se060
- TELEC-T403-W56-20-TRIAL-13-seq7
- TELEC-T403-W5G6-20-TRIAL-13-5e98
- TELEC-T403-W56-20-TRIAL-13-5299
- TELEC-T403-W56-20-TRIAL-13

-~ W53 Type

- WWH3 Type?
- WHG Type1
- WHG Type2
- \WHG Type3
- \WEG Typed
- WHG Typeb
- WHG Typed

Ve

=i
Z1

Select |

File

Manager...

e Sequencing List

d: (DATA)/telec-t403 —
W53 Typel ~ 2 or W53 Type 1 ~ 3 — Select
e Next Segment Mode ‘Sequencer’

= ARB: Multi Segment Waveform Sequencing - A - (i telec-t303 W53 Typet.wys

Sequencing List IW53 Typel

Sequencing Play List

Assigned to Multi Seq. Waveform |W53 Typel

e Load Sequencing List

Waveform Rep. Cycles | Next Go To | Info...
w53 Typel-seglwy 1 Next Il Info...
W53 Typel-seg2.wv 63040  Nextldg Info...
Append | Delete | Shift Id# up | Down
o1 1[63040]
New Loadl Save Sequ. Save
Sequencing List... Sequencing List... List As... Sequencing List
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.- Select Sequencing List =0 Ed

Recent files |

“ TELEC-TH03-W56-11-TRIAL-4
- TELEC-T403-W56-12-TRIAL-5
- TELEC-T403-W56-13-TRIAL-6
= TELEC-T403-W56-14-TRIAL-7
“ TELEC-TH03-W56-15-TRIAL-8
- TELEC-T403-W56-16-TRIAL-9
= TELEC-T403-W56-17-TRIAL-10
= TELEC-T403-W56-18-TRIAL-11
“ TELEC-T403-W56-19-TRIAL-12
- TELEC-T403-W56-20-TRIAL-13
W53 Typet

- W3 Type?

- WHEG Typel

- WEG Type2

- WG Type3

- WG Typed

- WG Types

Tvped

File
Selokl | Manager... |

d: (DATA)/telec-t403 —

W53 Typel ~ 2 or W53 Type 1 ~ 3 — Select

e [ESC]
Sequencing List #EL %
Exit Sequencing List

e Trigger/Marker

‘B arbitrary Waveform Modulation A: Trigger Marker (Clock =E) )
Trigaer In
Muoile Armed Retrigoger -
e Tigo|
Source

Internal j

e Trigger In Mode ‘Armed Retrigger’
e [ESC]

Trigger/Marker ZEAL %

Exit Trigger/Marker

v

e ARB ‘On’

25




e RFONn' %
e Execute Trigger

! [RF ON/OFF]

BREOERIZIE, LEDETORTYTERYRTDEILHYFE LA, Multi Segment iRz &S
—4 B XEYO—RTEIETHATY,

For changing a waveform, it is not required to repeat all of the above steps. It is sufficient
to reload the Multi-Segment waveform along with the sequencer list.

RF/A Mod A
config...

[~ on

e RF ‘Off [RF ON/OFF]
Baseband A
CONfi...

[~ on
ARB

e ARB ‘Off’
e Load Waveform
e Sequencing List — Load Sequencing List

e RFOn' A ! [RF ON/OFF]
[ ]

Execute Trigger
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AIZ /LA D ER Conducting the Varied Type
Baseband A
config...
[~ On
ARB .
config — ARB
' arbitrary Waveform Medulation A (=& %
sute |
Set To Default |
1 Load Waveforn... | W56 Typed
Waveform Info... |
Clock Freq 20.000 000 000 IMHZ =
——Multi Segment Waveform (_lp'tiuns.
Current Segmerit W56 Typed-segd.wv
| 5
Next Seqiment Mode ISequencer j
3. Sequencing List... | W56 Typed
4_ TriggerMarker... | Arm Retrig ! Int
Fl n al I Execute Trigger I Arm
Clock... |
Multi Segment... | ~|

Load Waveform

27



' Load Waveform

EEx

Recent files |

d:telect403

- TELEC-T403-W56-20-TRIAL-13-5e956 :J
- TELEC-T403-W56-20-TRIAL-13-52057

- TELEC-T403-W56-20-TRIAL-13-5eq58

- TELEC-T403-W56-20-TRIAL-13-seg59

- TELEC-T403-W56-20-TRIAL-13-5296

-+ TELEC-T403-W56-20-TRIAL-13-520G0

- TELEC-T403-W56-20-TRIAL-13-5e07

- TELEC-T403-W56-20-TRIAL-13-seg

- TELEC-T403-W56-20-TRIAL-13-5299

-+ TELEC-T403-W56-20-TRIAL-13
- WH3 Typel
- WE3 Type2
- \WEE Tvpel
- WG Type?

- WHG Type3

- \WaG Typeh
= A5G Typed

=

Select |

Manager...

File

W56 Type 4 ~ 6 — Select

Next Segment Mode ‘Sequencer’

Sequencing List

d: (DATA)/telec-t403 —

Load Sequencing List

28

"'NRB’: Multi Segment Waveform Sequencing - A - ditelec-t403W56 Typed wus o
Sequencing List IWSE'Type,4 Assigned to Mutii Seq. Waveform | W56 Typed
Sequencing Play List
Iz | State | Sea.# | Waveform Rep. Cycles | Next Go To | Info... L
0| On 0 W56 Typed-seqlwv 1 Nextld Info..
10 1 W56 Typed-seqz.wyv 59960  Nextld# Info...
nzn 2 W56 Typed-seq3.av 1 Nextldz nfo... =
T 3 W56 Typed-seql.wv 50060  Nextld2 Info...
v 14 W56 Typed-seq5.wv 1 Mextldz Info...
T 5 (W56 Typed-seqb.wv 50960  Nextlds Info...
6 6 W56 Typed-seqZ.wv 1  Nextldz nfo...
7 7 |W56 Typed-seqB.wv 50060  Nextld# Info...
8 8 W56 Typed-seqd.wy 1 Mextia# Info...
e 9 W56 Typed-seq10.mwv 59960  MNext ¥ Info...
10 10 W56 Typed-seqll.mv 1 Mextldz Info...
T 11 W56 Typed-seqi12.wv 59960  MNextld# Info...
E . 12 W56 Typed-seqli.wv 1 Next ld Info... -
Append | Delete | Shift Id# up I Down |
O[1] 1[59960] 2[1] 3[59960] 4[1] 5[59960] 6[1] 7[59960] &[1] 9[59960] 10[1] 11[59960] 12[1] 1
A J 5
New | | ~ Load I Save Seqil. | Save |
Sequencing List... Sequencing List... List As... Sequencing List
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.- Select Sequencing List =0ES

Recent files |
d:telect403

- TELEC-T403-WW56-11-TRIAL-4 :J
- TELEC-T403-W56-12-TRIAL-5

- TELEC-T403-W56-13-TRIAL-6

- TELEC-T403-W56-14-TRIAL-7

- TELEC-T403-WW56-15-TRIAL-8

- TELEC-T403-W56-16-TRIAL-9

- TELEC-T403-W56-17-TRIAL-10

- TELEC-T403-W56- 18-TRIAL-11

- TELEC-T403-VW56-19-TRIAL-12

- TELEC-T403-W56-20-TRIAL-13

- WH3 Typel

- WE3 Type2

- \WEE Tvpel

- WG Type?

- WHG Type3

-~ W56 Typed =
- \WaG Typeh

~ W56 Typeb =1

Select | thie y
Manager ...

. — | d: (DATA)/telec-t403 —
W53 Type 4 ~ 6 — Select

e [ESC]
Sequencing List #EL %
Exit Sequencing List

e Trigger/Marker

‘B Arbitrary Waveform Modulation A: Trigger Marker Clock =|E) )
Trigger In =
Muode Armed Retrigoer -
et riog |
Source Internal j

e Trigger In Mode ‘Armed Retrigger’
e [ESC]

Trigger/Marker ZEL 5

Exit Trigger/Marker

e ARB‘On’

29




e RFONn' %
e Execute Trigger

! [RF ON/OFF]

BREOERIZIE, LEDETORTYTERYRTDEILHYFE LA, Multi Segment iRz &S
—4 B XEYO—RTEIETHATY,

For changing a waveform, it is not required to repeat all of the above steps. It is sufficient
to reload the Multi-Segment waveform along with the sequencer list.

RF/A Mod A
config...

[~ on

e RF ‘Off [RF ON/OFF]
Baseband A
CONfi...

[~ on
ARB

e ARB ‘Off’
e Load Waveform
e Sequencing List — Load Sequencing List

e RFOn' A ! [RF ON/OFF]
[ ]

Execute Trigger
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14. FM Fx—J /)L ADZEE Conducting the FM Chirp Type
Baseband A
config...
[~ On
ARB .
J config — ARB
' arbitrary Waveform Medulation A =|E %}
st o] - 5
Set To Default |
1 L oad Waveform... | Lo TA03WSG-08-TRIAL-1
Waveform Info... |
Clock Freq 20.000 000 000 IMHZ =
——Multi Segment Waveform (_lp'tiuns.
Current Segmerit TELEC-T403-W56-08-TRIAL-1-seqg13.
| 12
Next Seqiment Mode ISequencer j 2 .
3. Sequencing List... | ~C-T403-W56-08_TRIAL-1
4_ TriggerMarker... | Arm Retrig |/ Int
Final I Execute Trigger I Arm
Clock... |
Multi Segment... | ~|

e Load Waveform
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' Load Waveform

EEx

Recent files |

titelect403

- TELEC-T403-W56-08-TRIAL-1-se016
= TELEC-T403-W56-08-TRIAL-1-52017
~ TELEC-T403-W56-08-TRIAL-1-52018
- TELEC-T403-W56-08-TRIAL-1-se019
- TELEC-T403-W56-08-TRIAL-1-se02
= TELEC-T403-W56-08-TRIAL-1-52(20
~ TELEC-T403-W56-08-TRIAL-1-s202'1
~ TELEC-T403-W56-08-TRIAL-1-seg22
- TELEC-T403-W56-08-TRIAL-1-52023
= TELEC-T403-W56-08-TRIAL-1-s2(24
~ TELEC-T403-W56-08-TRIAL-1-5203
- TELEC-T403-W56-08-TRIAL-1-seqd
- TELEC-T403-W56-08-TRIAL-1-s205
= TELEC-T403-W56-08-TRIAL-1-s206
~ TELEC-T403-W56-08-TRIAL-1-5207
~ TELEC-T403-W56-08-TRIAL-1-seq8
- TELEC-T403-W56-08-TRIAL-1-5209

 TELEC-T403-W56-08-TRIAL-1

d

il

—1

Select |

File

Manager...

TELEC-T403-W56-08 ~ 20-TRIAL-1 ~ * — Select
Next Segment Mode ‘Sequencer’
Sequencing List

d: (DATA)/telec-t403 —

J\RB' Multi Segment Waveform Sequencing - A - ditelec-t303 TELEC-T403-W56-08-TRIAL-1.wvs

SE=)

Sequencing List | TELEC-T403-W56-08-TRIAL-1

Assigned to Multi Seqg. Waveform | TELEC-T403-W55-08-TRIAL -1

Sequencing Play List
ld | State | Seg.# | Waveform Rep. Cycles | Next GoTo | Info... =
i 0  TELEC-T403-W56-08-TRIAL-1-seg1.wv 120 Next 1d= Info...
1 1 TELEC-T4[I3-W55-UB—TRI'AL-1-Seg?.W\f 1 Mext 1d# Info...
T l ‘2 |TELEC-T403-W56-08-TRIAL-1-seq3.wv 43936 Mext ld= Info...
B 3 TELEC-T403.W56-08-TRIAL-1-sagd.wv 286  MNext Id% Info...
T 4 TELEC:T403-W56-08-TRIAL-1-seg5.wv 1 Next ldz Info...
T 5 TELEC—T4[|3-W55—UB—TRI.AL—1-Seuﬁ.wv 44 375 Hext 1d= Info...
T 6 |TELEC-T403-W56-08-TRIAL-1-seq7.wv 1078 Mext ld= Info... i
T 7 TELEC-T4[I3-W55-UB—TRI'AL-1-SegB.'-IW’ 1 Mext 1d# Info...
T 8 | TELEC-T403-W56-08-TRIAL-1-seg9.wv 13 280 Next ld Info...
_Q_ :_9 TELEC—Td[B-WEﬁ—ﬂB—TRI.AL—1-Seg1ﬂ.'ﬂ\ 1136 Hext 1d= Info...
W 10 | TELEC:T403-W56-08-TRIAL-1-seqg1 1.\ 1 Next ldz Info...
T’I 11 TELEC—T4{I3—W55—UB—TRI.AL—1—Seg12.'ﬂ\ 13600 Hext Id= Info...
E 12 | TELEC-T403-W56-08-TRIAL-1-seg13.wy 1 l]3'9| Next ld Info... =
=T T I
Append | Delete | Shift Id# up | Down |
0[120] 1[1] 2[43936] 3[286] 4[1] 5[44375] 6[1078] 7[1] 8[13280] 9[1136] 10[1] 11[13600] 12[1039]
<] | A
New | | ~ Load I Save Sequ. | Save |
Sequencing List... Sequencing List... List As... Sequencing List

Load Sequencing List
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‘|| INI'

foo

(

.- Select Sequencing List

EEx

Recent files |

d:telect403

T d: (DATA)
- L3 Fec-0696
=) telec-t403

- TELEC-T403-W56-08-TRIAL-14
= TELEC-T403-W56-09-TRIAL-2
~ TELEC-T403-W56-10-TRIAL-3
- TELEC-T403-W56-11-TRIAL-4
- TELEC-T403-W56-12-TRIAL-5
= TELEC-T403-W56-13-TRIAL-6
~ TELEC-T403-W56-14-TRIAL-7
- TELEC-T403-W56-15-TRIAL-8
- TELEC-T403-W56-16-TRIAL-9
= TELEC-T403-W56-17-TRIAL-10
~ TELEC-T403-W56-18-TRIAL-11
- TELEC-T403-W56-19-TRIAL-12
- TELEC-T403-W56-20-TRIAL-13
- WEH3 Type

;]

ﬂ

Select |

File

Manager...

d: (DATA)/telec-t403 —

TELEC-T403-W56-08 ~ 20-TRIAL-1 ~ * — Select

[ESC]

Sequencing List #EL %
Exit Sequencing List
Trigger/Marker

=

‘Arbitrary Waveform Modulation A: Trigger Marker 'Clock

Trigger In

Muode Armed Retrigoer -
Execute Trigger |
Source Internal j

Trigger In Mode ‘Armed Retrigger’

[ESC]
Trigger/Marker ZEL 5
Exit Trigger/Markr

ARB ‘On’
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e RFONn' %
e Execute Trigger

! [RF ON/OFF]

BREOERIZIE, LEDETORTYTERYRTDEILHYFE LA, Multi Segment iRz &S
—4 B XEYO—RTEIETHATY,

For changing a waveform, it is not required to repeat all of the above steps. It is sufficient
to reload the Multi-Segment waveform along with the sequencer list.

RF/A Mod A
config...

[~ on

e RF ‘Off [RF ON/OFF]
Baseband A
CONfi...

[~ on
ARB

e ARB ‘Off’
e Load Waveform
e Sequencing List — Load Sequencing List

e RFOn' A ! [RF ON/OFF]
[ ]

Execute Trigger
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15. RR#EHRYED T /NILADER Conducting the Frequency
Hopping Type

IN—RRZEITERI7AILDS ROV TIZ RF YR EYEZ BB T, M) H/NILAEHE
LZEJ . Marker 2 1% Instr. Trigger A DIZHERHELET,

RF YRLDHNERRH T, ARL—230F—F%'Extern Step'|2FRELET . =512, 'Blank RF
Output'Z. D/ NILRADRIEEE T 5O ICEIZLET,

'Blank RF Output's% € (&. SMJ100A, SMU200A. SMATE200A 7= IFHIZBEELE T,
SMBV100A [Z/N\—AFDTRAIID/NILAD RIBRIETEFE R A

Each burst from the waveform file initiates a trigger pulse at the beginning that switches
the RF list from a hop to the next one. The Marker 2 output is connected with the Instr.
Trigger input.

For the external triggering of the RF list, the operation mode must be set to 'Extern Step'.
In addition the check box 'Blank RF Output' must be disabled to avoid the truncation of the
very first pulse.

Setting the 'Blank RF Output' is only relevant for the SMJ100A, SMU200A and
SMATEZ200A. The SMBV100A cannot avoid the truncation of the first pulse from the burst.

Marker 2 === BNC Cable ===>

RFE/A Mod A
config...

[~ On

. config — List Mode
e Mode ‘Extern Step’
e Blank RF Output (Default ON) ‘Off’ (O On)

"List'mme A =G
State off |
Mode | Extern Step j
Dwell Time | 10.000 [ms ~|
Cirrent Index I 0
Blank RF Cutput (Default ON) ™ On I

VSG [F. BRBEET. RE VY (Y EBRETLIDOT, HABREDORHEELELTHL
ERISEELGHNEGRYER A, TI4ILETIE, COM. FEEESMOTNIRZRET
BI=®HIZ.VSG [F RF HAWEMAET  H-LRRBNREEEICINFELE, B EBUTY
TAIIHYES , REDF=HIC, TSV IRMIEAMIT—CUE2E8HFT,
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DFS TALTIL.VSG TELNBZT IAHIN TSI HT MR N—RFDRFD /N
JILADNREBLET, COFBERT.VSG ARYHRIZIND B LWVER TIEEL, EEEETRER
HAFrRILEEBERICINES=H. TR EHENRIEETT,

Special care must be taken since changing the frequency requires the VSG to readjust the
internal synthesizer and this takes a small amount of time. By default, the VSG suppresses
any RF output during this time period to protect devices from an undefined or unwanted
signal. The signal is activated again, once the new frequency has settled to the specified
accuracy. For safety, an additional margin is added to the blanking time.

For the DFS testing, the default blanking time used by the VSG is slightly too long and the
first pulse from the burst will be truncated. Shorter blanking times are sufficient because
the frequency will settle well within the channel bandwidth at a much shorter time and the
tough requirement to reach the VSG specification limits is not required in this case.

Baseband A
confi...
[~ on
ARB .
. config — ARB
."nrhitr'aryWauefurm Modulation A =
State
Set To Default |
1 . Lead WaveTorn... | TELEC-T403-W55-Hop
Wiarveform Info... |
Clock Freq 100.000 000 000 IMHI =]
Muhti Segiment Waveform Options:
Current Segmennt TELEC-T403-WS56-Hop-seg2.wv
| 1
Next Seqment Mode ISequencer j 2 -

3. SequencingList.. | TELEC-T403-W56-Hop

4- Trigger Marker... | Arm Retrig |/ It
Final. I Exectute Trigger I Arm
Clock... | Internal
Multi Segment... | ~|

e Load Waveform
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- FCCO696-To-Hopping
L TELEC-T403-W56-Hop
=1 telec-t403

- TELEC-T403-W56-08-TRIAL-1-seq1
- TELEC-T403-W56-08-TRIAL-1-52010
- TELEC-T403-W56-08-TRIAL-1-5eq11
- TELEC-T403-W56-08-TRIAL-1-s2012
- TELEC-T403-W56-08-TRIAL-1-seg13
- TELEC-T403-W5H6-08-TRIAL-1-52014
- TELEC-T403-W56-08-TRIAL-1-s2415
- TELEC-T403-W56-08-TRIAL-1-s2016
- TELEC-T403-W56-08-TRIAL-1-seg17
- TELEC-T403-W56-08-TRIAL-1-52018
- TELEC-T403-W56-08-TRIAL-1-52019
TELEC-T403-W56-08-TRIAL-1-5e02

DE&RSCH
DE&SCH
.. Load Waveform [B 3 ﬁ
d:/FCC-0696
3 c: (FIRMWARE) ﬂ
"l d: (DATA)
-4 FCC-0696

z

Selokl | Ma:::él...
. — I d: (DATA)/FCC-0696 —
TELEC-T403-W56-Hop — Select
e Next Segment Mode ‘Sequencer’
e Sequencing List

5 ARB: Multi Segment Waveform Sequencing - A - ¢ FCC-0696 TELEC-TH03-W56-Hop.wys

SE]

Load Sequencing List

Sequencing List ITELEC'-_'I‘-.dIJSWSE_-Hup Assigned to Multi Seqg. WaveTorm | TELEC-T403-W56-Hop
Sequencing Play List
Waveform Rep. Cycles | Next Go To | Info... -

| TELEC-T403:W56-Hop-seq1.wv 100, Nextld# info...
TELEC-T403-W56-Hop-seg2.wv 1 Blank Info...

Append | Delete | Shift Id# up | Down

0[100] 1[1]+BI
New Loadl Save Sequ. Save
Sequencing List... Sequencing List... List As... Sequencing List
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.' Select Sequencing List

Recent files |

d:FCC-0696

31 ¢ (FIRMWARE)
") d: (DATA)

- EN301893-151
=35 FCC-0696

- FCCOG696-T6-Hopping

- TELEC-T403-W56-Hop

A5 telec-t403
- TELEC-T403-W56-08-TRIAL-1
- TELEC-T403-W56-08-TRIAL-1

- TELEC-T403-W56-09-TRIAL-2
- TELEC-T403-W56-10-TRIAL-3
~ TELEC-T403-W56-11-TRIAL-4
- TELEC-T403-W56-12-TRIAL-5
- TELEC-T403-W56-13-TRIAL-6
- TELEC-T403-W56-14-TRIAL-7
 TELEC-T403-W56-15-TRIAL-8
- TELEC-T403-W56-16-TRIAL-9
- TELEC-T403-W56-17-TRIAL-10

4

z

Select |

Manager...

File

d: (DATA)/FCC-0696 —

TELEC-T403-W56-Hop — Select

[ESC]

Sequencing List #EL %
Exit Sequencing List
Trigger/Marker

"nrhitr'ary Waveform Modulation A: Trigger Marker Clock

Trigger In
Muode Armed Retrigoer -
Execute Trigger |
Source Internal j

[ESC]
Trigger/Marker ZEL 5
Exit Trigger/Marker

RF/A Mod A
confi...

[~ oOn

Protect RF Output ‘M’

Trigger In Mode ‘Armed Retrigger’

config — Automatic Level Control
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Automatic Level Control
State I Auto j
Search Once |
Protect RF Output V]

¢ [RF ON/OFF] config — List Mode
B List Mode A

State
Mode IExtern Step j
Reset |
Dwell Time | 10.000 |ms ~|
Current Index I 0
Blank RF Output (Default ON) [ On
2 . Learn List Mode Data |
1. ListMode Data... | FCCO696-NTIA-1
Edit List Made Data... |

List Range In: [ | 0 ; 99 ]

Glohal Trigger/Clock Settings... |

User Marker / AUX 10 Sétlin_g_'s'... |

Import/Export === |

e List Mode Data — Select List
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" d: (DATA)
-5 FCC-0606

~{ FCCO696-NTIA-1 |
- FCCOG9G6-NTIA-10

- FCCOGOG-NTIA-11

= FCCO696-NTIA-12 e
= FCCOG96-NTIA-13

- FCCOGO6-NTIA-14

- FCCOGO6-NTIA-15

= FCCO696-NTIA-16

= FCCOG96-NTIA-17

- FCCOGO6-NTIA-18

- FCCOGO6-NTIA-19

- FOCO696-NTIA-2

= FOCOG96-NTIA-20

- FCCOGOG-NTIA-21

- FCCOGO6-NTIA-22 ,ﬂ

Select | 2,
; Manager ...

o d: (DATA)/FCC-0696 —
FCCO0696-NTIA-1 ~ 40 — Select

e Learn List Mode Data
e List Mode ‘On’

Freq T - . PEP| eoee B Loy oo o [dBm |

e ARB ‘On’
e Execute Trigger

¢ config — ARB
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ROLZATILD=OIZHFH -2 RF ) RArZE)A—F

Reloading a new REF list for the next trial

Im=t
Trig

v

o {R¥F Keep®
e List Mode State ‘Off

e List Mode Data — Select List
e Learn List Mode Data

e List Mode ‘On’

# config — List Mode

: # config — ARB
e Execute Trigger

‘Learn List Mode Data’l&. RFON' E# U R —X N\ Ry b7y T TERITSNEITIEHRYE
HA,I—=UT =V RFBIZVSGC MASAIEEETTINLTY , I—=2F BIEEIL.
BELERESM. LN, BEUAR—ZANVRE—FIZEFEELET ., oD /A5A—420D55
1 DTCHEERTHE. S—=UF BIEEIEDICLZYET,

The list learning must be done with the RF signal enabled and the baseband properly
setup. This is required because the VSG performs internal measurement during the
learning sequence. The learned values are only valid for the set frequency, level and
baseband mode. Changing one of these parameters makes the learned values invalid.
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16. TAMES DT Checking the Test Signals

Static Type
15 s Burst Repetition Interval
__I .................. - t
18 Pulses per Burst ..
PRI, 1/PRF
Pulse Width |
>

—>t

e Burst Interval

Spectrum <

Ref Level -10,00 dBm = RBW 40 MHz
o Att 0de = SWT 20 s VBW 40 MHz
SGL TRG: VID
@ 1AP Clrw

-20 dBm

-30 dBm—

CF 5.0 GHz 10001 pts
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Spectrum <

Ref Level -10,00 dBm = RBW 40 MHz
o Att Ode = SWT 20 ms VBW 40 MHz
SGL TRG: VID
@ 1AP Clrw

D1[1]

I

CF 5.0 GHz 10001 pts

43
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0.00 dB
1.42800 ms
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Pulse Width (W53 Static Type 1)

Spectrum
Ref Level -10,00 dBm = RBW 40 MHz
o Att OdE = SWT 5 ps VBW 40 MHz
SGL TRG!VID
® 1AP Clrw

"

|
BRI
] [l “ﬂ

CF 5.0 GHz

" | |. | Wl A ! A f\ } \
g |
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Varied Type (W56 Varied Type 4)

15 s Burst Repetition Interval

_l .............. _I ............... _I‘*t
23~29 Pulses per Burst ................. 23~29 Pulses per Burst .................. - 23~29 Pulses per Burst .................. R
‘150~23(lus 150~23(lus ;l50~23CLus
1~5us 1~5us 1~5us
i+ i+ > -
_l ‘I----I‘I I‘ -l ‘I----I‘I I‘ -l ‘I----I‘I I
......... N - N

e Burst Interval
Spectrum <
Ref Level -10,00 dBm = RBW 40 MHz

= Att 0dB = SWT 20 s VYBW 40 MHz
SGL TRG:VID

@ 1AP Clrw

-0.01 dB

15.00000 s

-20 dBm A -20.03 dBm
0.00000 s

~20-dbm
-40 dBm

-50 dBm

CF 5.0 GHz

10001 pts

| i 03.06.2011
Ready 17:37:04
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o 23~ 29 Pulses per Burst (W56 Varied Type 4)

Spectrum <

Ref Level -10,00 d&ém = RBW 40 MHz
o Att DdB = SWT 10 ms vBW 40 MHz
SGL TRGVID
@ 14P Clrw
D1[1] 0.01 dB
200.000 ps

-20 dBm : Mi[1] -19.90 dBm
!IIIIIIIIIItI! 0.000000000 s

O 0 T P A o Y

El [
El [
E |
El [
e |
= .
i-

T JII.|.[”I{| )

o L o L mm‘ ) g || T T T
T NMWﬂmumuu||uwwmw1ww

CF 5.0 GHz 10001 pts 1 0 ms,’
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e 1 ~5usPulse Width (W56 Varied Type 4)

Spectrum

Ref Level -10,00 dBm = RBW 40 MHz

o Att Dde ® SWT 10pus  VBW 40 MHz
SGL TRG:VID
@ 1AP clrw

-20 dBm -----

-40 dBm ....!.!

50 L-l Brm “--

CF 5.0 GHz
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FM Chirp Type

Constant12 s

‘&
N

12s/(8 ~20)
=0.6~15s
Burst Repetition Interval

e 10 Bursts

Spectrum

Ref Level -10,00 d&ém = RBW 40 MHz

= Att 0dB = SWT 125 VYBW 40 MHz
SGL

@ 1AP Clrw

CF 5.0 GHz 10001 pts

48
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1 ~ 3 Pulses per Burst

Spectrum

Ref Level -10,00 d&ém = RBW 40 MHz
o Att 0dB = SWT 10 ms VBW 40 MHz
SGL TRGVID
@ 1AF View a 24P View e 34P Clrw

CF 5.0 GHz
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Spectrum Real-Time Spectrum
Ref Level -10,00 dBm RBW 200 kHz
0 de ® SWT(F) 4 ps

PostT 200.00 ps

o Att
TRG:FMT PreT 50,00 ps
A @ 1Pk Clrw

-40 dBm

-60 dBm

SPAN

FM Chirp 5 ~ 20 MHz Deviation, 50 ~ 100 us Pulse Width

40 MHz

B ® 1Pk Clrw

CF 5.0 GHz

-80 dBm
Span 40.0 MHz

Span 40.0 MHz

50

18:31:10.808

® 1Pk Clrw
y -dBm

a0«
0.05

7.3410 MHz



foo

Frequency Hopping Type

0.3 s burst

A
\4

e 0.3 s burst within 40 MHz IF filter
Spectrum Real-Time Spectrum Spectrum 2
Ref Level -10.00 dBm = RBW 40 MHz
o Att 0de = SWT 500 ms YBW 40 MHz
TRG:YID
@ 1AP Clrw

-20 dBm

-30 dem

-40 dHm

- OWeTiTRRE 1 T

CF 5.5 GHz 10001 pts 50.0 ms/

Wait for Trigger... I:D]:D]:[I'! £ LU
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Spectrum Real-Time Spectrum Spectrum 2
Ref Level -10.00 dBm = RBW 40 MHz
o Att 0de = SWT 90 ms YBW 40 MHz

TRGIVID

@ 1AF Clrw

S AR
=< L CIE T
dBm wlw
1 ‘ ‘
] G
A oLl e el s e L R e

o |I|uv Ty e -.---u DR LI T e ok e R e

il

9.0 ms/

1 ||nh\lI|h]hln%lninhln\|||||\H 0l b it oot kil

CF 5.5 GHz 10001 pts

Wait for Trigger... IM' £

52



N
c

[ __E_“
ay

T}
7]
oY

|
(]

OO
Dk

YT, RT3 P YT R TR P W1 TR YT P PP (T R PP YT Y PR P YT PP e o e

™
ae
=
[ ]
=
o
>

£ L
W] =

™4
e
=
o
+
@
@
[ 1]

=
=
fus
=
Q
a
a

0dB = SWT 3 ms

Real-Time S

= o] e
m [a] [ax] (=a ] [an]
= o =] B -

ef Level -10,00 dBm

Spectrum <

(v
g x 3

e 9 Pulses per Hop

N
I
Q
n
W
w
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e 1 us Pulse Width

Spectrum Real-Time Spectrum

Ref Level -10,00 dBm = RBW 40 MHz
= Att

e 0dB = SWT 10 ps YBW 40 MHz
TRGIVID

@ 14P Clrw

-20 dBm
=30 dBm

-40 dBrm—

CF 5.5 GHz

10001 pts

Wait for Trigger... | |
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trum Real-Time Spectrum <

Ref Level -10,00 dém RBW 200 kHz
o Att 0 de e SWT(F) 1ms SPAN 40 MHz
SGL TRGIFMT PreT 50.00 pys  PostT 300,00 ms

A ® 1Pk Clrw B ® 1Pk Clrw

Span 40.0 MHz CF 5.5 GHz Span 40.0 MHz

C
M1[1]

-20 dBm -55.00 ms

-40 dBm

CF 5.5 GHz

95

20:46:33.647




3

AT
\.v.

)
)
)

o
“ | ‘\IHM

1
]
/

(

|
(

—™ ~

O—F -2 )Ly -Oxv\hkEtt

We're here to pull you through — live with real experts
At Rohde & Schwarz you talk to people. - ntact

N e L y ' X

o AHM/RHEATI(4R

T160-0023 EREHBERAAHE 7-20-1 T RAEBERHFBEE )L 27 &
TEL: 03-5925-1288/1287 FAX: 03-5925-1290/1285

o MEJIATAR
T222-0033 %) BH#EMEBE X IEE 2-13-13 KM E—EILT4V9 8

TEL: 045-477-3570 FAX: 045-471-7678

o KA TI4X

T564-0063 KBRFFW AT IIRAT 1-23-20 TEK £ 2 EJL 8 [
TEL: 06-6310-9651 FAX: 06-6330-9651

T330-0075 B ER SV -FTHEMR &~ B 4-2-20 BT/ T1EIL 3 (&

TEL: 048-829-8061 FAX: 048-822-3156
H—E X 32 {+: [[890120-138-065 service.rsjp@rohde-schwarz.com

B fti 4 7R—k 32 {F: Technical-Support.Japan@rohde-schwarz.com
ZIEM A info.rsjp@rohde-schwarz.com

http://www.rohde-schwarz.co.jp
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