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R&S®AFQ100B-K264 Preface

Documentation Overview

1 Preface

1.1 Documentation Overview

The user documentation for the R&S WinlQSIM2 consists of the following parts:

e Online Help system on the instrument,

e Documentation CD-ROM with:
Online help system (*.chm) as a standalone help,

Software Manual and User Manuals for the options,

Data sheet and specifications,
Links to useful sites on the R&S internet.

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. The
online help contains help on operating the R&S WinlIQSIM2 and all available options.

Software Manual and User Manuals

The Software Manual is delivered with the software in PDF format on the Documenta-
tion CD-ROM. It provides the information needed to set up and start working with the
software, as well as a detailed description of all instrument functions. Furthermore, it
provides an introduction to remote control and a complete description of the remote
control commands with programming examples. Basic operations and an example of
setup are described.

The User Manuals are a supplement to the Software Manual. User Manuals are provi-
ded for each additional (software) option.

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the R&S WinIQSIM2 is not included
in the option manuals.

Release Notes

The release notes describe new and modified functions, eliminated problems, and last
minute changes to the documentation. The corresponding firmware version is indicated
on the title page of the release notes. The current release notes are provided in the
Internet.

Web Help

The web help provides online access to the complete information on operating the
R&S WinlQSIM2 and all available options, without downloading. The content of the
web help corresponds to the user manuals for the latest product version.

W —
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Preface

Typographical Conventions

The web help is available from the R&S WinIQSIM2 product page at the Downloads >

Web Help area.

1.2 Typographical Conventions

The following text markers are used throughout this documentation:

Convention

Description

"Graphical user interface ele-

All names of graphical user interface elements on the screen, such as

ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by
quotation marks.
KEYS Key names are written in capital letters.

File names, commands,
program code

File names, commands, coding samples and screen output are distin-
guished by their font.

Input Input to be entered by the user is displayed in italics.
Links Links that you can click are displayed in blue font.
"References" References to other parts of the documentation are enclosed by quota-

tion marks.

Operating Manual 1171.5890.12 — 04
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Physical Layer MB-OFDM

2 Introduction

The R&S WinlQSIM2 enables you to generate UWB MB-OFDM signals in accordance
with the WiMedia Alliance and MultiBand OFDM Alliance Unapproved Release Candi-
date Version 1.2.

A brief description of the standard is given in the following. For a detailed description
see the corresponding WiMedia Alliance and MultiBand OFDM Alliance specifications.

The R&S WinlQSIM2 simulates UWB MB-OFDM at the physical layer. A sequence of
data packets with the frame structure defined by the standard is generated. A MAC
header can be activated.

The following list gives an overview of the key feature provided by the R&S WinIQSIM2
for generating a UWB MB-OFDM signal:
e Physical Layer mode MB-OFDM

e Data rates 53.3 Mbps, 80 Mbps, 106.7 Mbps, 160 Mbps, 200 Mbps, 320 Mbps, 400
Mbps, 480 Mbps

e Modulation according to the standard:
— QPSK for data rates from 53.3 to 200 Mbps

— DCM for data rates from 320 to 480 Mbps

e Support of all standard compliant Time-Frequency Codes (TFC1 to TFC10), as well
as configuration of user-definable hopping sequencies.

e Generation of frames for both standard frame and burst mode

e Standard compliant and user-definable cover synchronization sequence, minimum
and short inter-frame spacing interval duration for both burst and standard mode

e Data scrambling, bit interleaving and convolutional encoding can be activated or
deactivated.

e Clipping for reducing the crest factor.

2.1 Physical Layer MB-OFDM

In the MB-OFDM (Multiband Orthogonal Frequency Division Multiplexing) approach,
the available spectrum of 7.5 GHz (3100...10600 MHZ) is divided into 14 bands, 528
MHz each. The information transmitted on each 528 MHz band is modulated using
OFDM. OFDM distributes the data over 122 useful subcarriers with 4.125 MHz subcar-
rier spacing.

2.1.1 Band Groups

To achieve a MB-OFDM, the 528 MHz bands are grouped together into 6 band groups
as shown on the figure below.

Operating Manual 1171.5890.12 — 04 7
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Physical Layer MB-OFDM
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Fig. 2-1: MB-OFDM Frequency Band Plan

2.1.2 Band Hopping

A total number of 49 logical channels are achived with the help of TFCs (Time-Frecu-
ency Code). For each of the band group 1, 2, 3, 4 and 6, 10 TFCs are defined. How-
ever, only three TFCs are used in band group 5.

The combination for the band group and TFC defines the band hopping within the
selected band group. The band switching time is 9.47 ns.

Y

f, MHz

B Symbol N

I~ ]

|| = Band #6
g' saoRl————————__
| &5 Band #5| OFDM Symbol
(=T~ ;] SRR S A S S . " ———————
3]
1 m Band #4 A
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Zaro-padded
Suffis

v

time
Exemplarily for Band Group Il and TFC3
(time-frequency interleaving)

Fig. 2-2: Band Hopping

2.1.3 UWB MB-OFDM Parameters

The table below gives an overview of the main UWB MB-OFDM parameters.
Table 2-1: Parameters of UWB MB-OFDM modulation

Parameters Value
Number of data subcarriers 100
Number of pilot subcarriers 12

Operating Manual 1171.5890.12 — 04 8
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Physical Layer MB-OFDM

Parameters Value
Total of subcarriers used 122
Subcarrier frequency spacing 4.125 MHz
IFFT/FFT period 242.42 ns
Zero padded suffix duration 70.08 ns
Symbol interval 312.5ns
Number of samples per zero padding suffix 37

Total number of samples per symbol 165
Symbol rate 3.2 MHz

Subcarrier modulation

QPSK (for data rates < 200 Mbps)
DCM (for data rates > 200 Mbps)

Code rates

1/3, 112, 518, 3/4

A 128 point IFFT is used to generate the 122 subcarriers (12 pilot subcarrier, 110 data
subcarriers and 10 guard subcarriers). Six of the 128 possible carriers are not used
(null subcarrier). One is the carrier in the middle of the band, which would otherwise be
impaired by the carrier leakage of the I/Q modulator, the others are the remaining carri-
ers at the upper and lower end of the spectrum. The figure below shows an example of
the Band #1 (3168 - 3696 MHz).

Mull Pilet Data Guard
subcarriers | subcarriers subcarriers  subcarriers

| Y il

6155 45 -3 -E5 15 5 5 5 15 25 35 45 55 81

3168 MHz 3432 MHz 3696 MHz
(DC)

Fig. 2-3: Structure of UWB MB-OFDM Signal

The required subcarrier spacing of 4.125 MHz is implicitly observed when the time sig-
nal generated by the IFFT with a sampling rate of 528 MHz is output. An OFDM sym-
bol generated in this way would have a period of 242.42 ns. To compensate for multi-
path propagation, a so-called zero-padded suffix with a duration of 70.08 ns is attached
to each symbol so that a total symbol interval of 312.5 ns is obtained.

Operating Manual 1171.5890.12 — 04 9
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Physical Layer MB-OFDM

. J312.5ns N
) 24242 ns | 70.08ns
Zero-padded
OFDM Symbol Suffix

Fig. 2-4: OFDM Symbol

Either QPSK or DCM (Dual-Carrier Modulation) modulation can be used on the subcar-
riers. Prior to the modulation, the raw data are convolutionally coded with code rates of
1/3, 1/2, 5/8 and 3/4 being possible.

Transport Modes

At the physical level, the standard defines transmission of the frames in two modes, a
standard (single frame) mode and a burst mode.

Standard mode

In standard transport mode, a single frame will be transmitted.

In this mode, the frames are separated by a SIFS (Short Inter Frame Spacing)
interval.

Frame #1 (BEM=0, PT=0) Frame #1 (BM=0, PT=0)

| SP |H| Data SP |H | Data |
SIFS
SP - Standard Preamble BEM - Burst Mode
BP - Burst Preamble PT - Preamble Type
H -Header SIFS - Short Inter Frame Spacing

Fig. 2-5: Standard Transport Mode

Burst mode
A burst of frames form the same source will be transmitted.
The frames in the burst are separated by a minimum inter-frame separation interval

(MIFS).
Frame#1 Frame #2 Frame #3
[ SP TH] Data |[BP [H ]| Data IBF|H|Data |
BM=1 MIES BM=1 MIFS BM=0
FT=1 PT=1 PT=0

Exemplarily for Data Rate = 200Mbps, Burst Preamble Used
and # Frames per Burst = 3

Fig. 2-6: Burst Transport Mode

W —
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UWB MB-OFDM Frame Structure and PPDU Format

2.2 UWB MB-OFDM Frame Structure and PPDU Format

The UWB MB-OFDM frame structure is very similar to the frame structure of other
wireless formats, such as WLAN, etc.

The table below gives an overview of the UWB MB-OFDM physical parameters, rela-
ted to the frame structure.

Table 2-2: Frame Structure of UWB MB-OFDM

Parameters Value

PLCP Preamble Length 30 Symbols (standard preamble)
18 Symbols (burst preamble)

PLCP Preamble Duration 9.375 ps (standard preamble)
5.625 ps (burst preamble)

Packet/Farme Synchronization Length 24 Symbols (standard preamble)

12 Symbols (burst preamble)

Channel Estimation Sequence 6 Symbols (standard and burst preamble)

PLCP Header Duration 3.75 us

PLCP Header Rate 39.4 Mbps

PSDU Data Rate 53.3 Mbps, 80 Mbps, 106.7 Mbps, 160 Mbps, 200 Mbps, 320

Mbps, 400 Mbps, 480 Mbps

PSDU Frame Payload O(standard preamble)/ 1(burst preamble)...4095 bytes

The data packet on the physical layer is referred to as PPDU (PLCP Protocol Data
Unit). A PPDU consists of three components; the PLCP (Physical Layer Convergence
Protocol) preamble, the PLCP header and the PSDU (PLCP Service Data Unit), which
contains the actual information data (coming from higher layers).

The PLCP preamble and header are used for synchronization and signaling purposes,
and are themselves divided into fields.

The figure below shows the frame structure (also indicated in the "PPDU Configura-
tion" submenu).

Reserved Rate Lencth Reserved [Scramb. Init| Reserved |Burst Mode [Pream.Type| THTFC  [Band Group | Reserved [ TH TFC | Reserved
3 hits 5 hits 12 hits 2 hits 2 hits 2 hits 1 hit 1 hit 3 hits 1 hit 2 hits 1 it 5 hits
FHY Header| Tai Otz [WMAC Header] HCE | TalBis | RS Party | Tal Bis Frame Fayload FCS TalER= | Pad s
5 bytes B btz 10 bytes 2 bytes E hitz B bytes 4 hitz 0-4095 bytes 4 bytes B itz

FLCP Preamble = PLCP Header P=DU
Rate: 39.4 Mbits Rate 53.3, 80, 106.7, 160, 200, 320, 400, 450 Mbitis

Fig. 2-7: UWB MB-OFDM Frame Structure

W —
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2.2.1

2.2.2

2.2.3

2.3

Protection

PLCP Preamble

Each frame starts with the PLCP preamble for time synchronization and channel esti-
mation purposes. There are two PLCP preambles defined, a standard preamble for
frames in standard mode and a burst preamble for frames in burst mode respectively.

The standard PLCP preambile is 9.375 us long and thus corresponds to the duration of
30 OFDM symbols.

The burst PLCP preamble is 5.625 us long that corresponds to the duration of 18
OFDM symbols.

Both the standard and the burst preamble can be subdivided into two parts: a packet/
frame synchronization sequence and a channel sequence each created by spreading
an appropriate base sequence with a cover sequence.

PLCP Header

The PLCP Header is sent at 39.4 Mbps and carries information about the data rate, the
data length, the transport mode and preamble type, as well as the MAC Header.

Prior to scrambling, the PLCP Header is protected with shortened Read-Solomon code
(23, 17) and Header Check Sequence (x'8+x'2+x%+1).Tail bits are added to reset the
convolutional encoder to zero.

PSDU

The user data in the data section of the frame is finally taken to the receiver. The data
section can be transmitted with one of the defined data rates between 53.3 and 480
Mbps. The data section of the frame is subdivided into the fields Payload, FCS (Frame
Check Sequence), tail and pad bits.

The 6 tail bits are used to reset the convolutional coder to zero. The data field must be
filled with the full number of OFDM symbols and is therefore rounded up. Additional
bits that may be available are set to 0 as pad bits.

Protection

The R&S Signal Generator simulates UWB MB-OFDM signals in accordance with
ECMA 368 on the physical layer. In the standard, the MAC sublayer provides the input
data for this layer. The following graph illustrates the signal generation process.

W —
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Protection
PLCP
- |
Data Preamble, Bit QPSK or OFDM
from—»{ PLCP Header interdeaver |1 DCM Modulator
MAC and PSDU Mapper e Q
Generation

Preamble
Scambled and RS encoded Header

Scrambled PSDU ] R=1%. 5/8 and % are used for PSDU

} PLCP Header is always QPSK modulated
) DCM is used for data rates grater than 200 Mbps

Fig. 2-8: Principle of UWB MB-OFDM signal generation

The scrambled and RS encoded PLCP Header and the scrambled PSDU are subjec-
ted to usual signal processing consisting of convolutional coding, interleaving, subcar-
rier modulation, pilot carrier generation and OFDM modulation.

2.3.1 Data Scrambler

Data from the source (the next higher protocol layer, the MAC) must first be scrambled,
i.e. multiplied with a PN sequence. The standard defines a side-stream scrambler. The
scrambling sequence is given by the following generator polynomial:

g(D)=1+D"+D15

The start value of the register is determined from the seed identifier contained in the
PLCP Header.

2.3.2 Convolutional Encoder

A subsequent convolutional coder adds redundancies to the bits. The coder uses the
rate R=1/3, has 64 possible states (k = 7) and is described by the polynomials g,=133g,

9121658 and 92:1718'

To obtain the data rates of 53.3 to 480 Mbps defined by the standard, different channel
code rates are required. Bits generated by the convolutional coder are therefore punc-
tured (i.e. omitted) depending on the setting so that 1/2, 1/3, 3/4 or 5/8 code rates are
attained.

Increasing the redundancy by channel coding is generally mandatory in case of OFDM
modulations since complete subcarriers may be eliminated by frequency selective fad-
ing so that the loss of bits on the transmission path is in many cases unavoidable.

The PLCP header always has a data rate of 39.4 Mbps, and is therefore always enco-
ded with rate R=1/3.

2.3.3 Bit Interleaving

To increase the performance of the convolutional coder, the coded data are interleaved
in the next step. Employing frequency diversity within a band and across subcarriers

W —
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234

Protection

and time domain spreading, three interleaver stages ensure robustness against burst
errors.

The adjacent bits of the convolutional coder are first symbol interleaved, i.e. the coded
and padded bit stream is distributed across 6 consecutive OFDM symbols.

The second stage is the inter-symbol tone interleaving, which distributes the bits
across the data subcarrier within one OFDM symbol.

Finally, the bits are cyclically shifted in successive OFDM symbols.

Constellation Mapping and OFDM Modulator

The coded and interleaved data sequence is mapped onto a complex constellation.

The PLCP header is always QPSK-modulated. Depending on the data rate, the useful
carriers are subjected to a QPSK or DCM modulation. For data rate between 53.3
Mbps and 200 Mbps, the data sequence is mapped onto a QPSK constellation. A dual-
carrier modulation (DCM) is employed for data with data rates between 320 Mbps and
480 Mbps.

W —
Operating Manual 1171.5890.12 — 04 14



R&S®AFQ100B-K264

3

[— WLAN Standards —
IEEE 802.11 WLAN...
IEEE 802.11 ...

3.1

UWB MB-OFDM User Interface

General Settings for UWB MB-OFDM Signals

UWB MB-OFDM User Interface

To access the dialog for setting the UWB MB-OFDM digital standard, select "Baseband

Block > UWB MB-OFDM" or use the menu tree under "Baseband".

General Settings for UWB MB-OFDM Signals

The menu is split into several sections for configuring the standard.

The upper section of the menu is where the UWB MB-OFDM digital standard is

enabled and the default settings are called.

In the middle section the sequence length, the frame type, the band group,
frequency code and the transport mode are selected.

the time-

The buttons of the lower menu section lead to submenus for configuring the PPDU and

for setting the filter, clipping and marker parameters.

E5 UWB MB-OFDM (ECMA-368) =3

Set To Default | SaveRecall...

Generate Waveform File... |

UWB MB-OFDM (ECMA-368) Version Unapproved Release Candidate 1.2
Sequence Length I 1 I Frames j
Frame Type | Data j
Band Group |4 j

| Band Group #& |
| Band Groug £ | Band Group #2 | Bland Group &3 | Band Group #4 |Eland Grougp #5 |

| Band || Band | | Band | Band || Band | | Band | Band || Band || Band | Band | | Band | | Band | Band | | Band |
#1 #2 #3 #4 #S #E #7 #3 #3 #10 #11 #12 #13 #14

I'3432 3950 4485 S016 5544 BO72  BEOO 7125  TES6 8184 G712 9240 976G 10295 |

[3168 Frequency MHz 10560
TF Code (8 |
Hopping Sequence User Defined I
Band #10 :

Band #11 |

Band #12 |

WFrequencyr Time

Transport Mode I Standard j
Inter Frame Spacing Type I SIFS j
Inter Frame Spacing Value I 32 I Symbols J

Operating Manual 1171.5890.12 — 04
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e
General Settings for UWB MB-OFDM Signals

PPDU Configuration... | QPSK / 200 MBit/s

ResamplingICIipping...I Resampling Off | Clipping Off

Marker... |

State

Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Remote command:

[ :SOURce<hw>] :BB:UWBMb: STATe on page 42

Set to default
Calls the default settings. The values of the main parameters are listed in the following

table.
Parameter Value
State Not affected by "Set to default"

UWB MB-OFDM (ECMA-368) Verson Unapproved release Candidate 1.2

Sequence Length 1 Frame

Frame Type Data

Band Group |

TF Code 1

Hopping Sequence User Defined Off
Transport Mode Standard

Inter Frame Spacing Type SIFS

Inter Frame Spacing Value 32 Symbols
Filter Cosine

Clipping Off

PPDU Configuration (QPSK, 200 Mbps)

PDSU Data Rate 200 Mbps
PDSU Modulation QPSK
PSDU Data Length 2048 bytes
PSDU Data Source PN9

PLCP Cover Sequence

TF Code 1

PLCP Standard Preamble

B e o i 0 S

Scrambler

On

Convolutional Encoder

On

Operating Manual 1171.5890.12 — 04
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General Settings for UWB MB-OFDM Signals

Parameter Value
Bit Interleaver On
MAC Header Off

Remote command:
[ : SOURce<hw>] : BB: UWBMb : PRESet on page 40

Save/Recall
Calls the "Save/Recall" menu.

From the "Save/Recall" menu the "File Select" windows for saving and recalling UWB
MB-OFDM configurations and the "File Manager" can be called.

Save LIWWB MB-OFDM Settings
File Manager...

UWB MB-OFDM configurations are stored as files with the predefined file extension
* _uwb. The file name and the directory they are stored in are user-definable.

The complete settings in the "UWB MB-OFDM" menu are saved and recalled.

"Recall UNVB Opens the "File Select" window for loading a saved UWB MB-OFDM

MB-OFDM set- configuration.

ting" The configuration of the selected (highlighted) file is loaded by press-
ing the "Select" button.

"Save UWB Opens the "File Select" window for saving the current UWB MB-

MB-OFDM set- OFDM signal configuration.

ting" The name of the file is specified in the "File name" entry field, the
directory selected in the "save into" field. The file is saved by pressing
the "Save" button.

"File Manager" Calls the "File Manager".
The "File Manager" is used to copy, delete and rename files and to
create new directories.

Remote command:

[ :SOURce<hw>] :BB:UWBMb:SETTing:CATalog? on page 40

[ :SOURce<hw>] :BB:UWBMb:SETTing:LOAD on page 41

[ :SOURce<hw>] :BB:UWBMb:SETTing: STORe on page 41

[ :SOURce<hw>] :BB:UWBMb: SETTing:DELete on page 41

Generate Waveform File...
Calls the "Generate Waveform" menu. This menu is used to store the current UWVB
MB-OFDM signal as ARB signal in a waveform file.

This file can be loaded in the "ARB" menu and processed as multicarrier or multiseg-
ment signal.

The file name is entered in the submenu. The file is stored with the predefined file
extension * .wv. The file name and the directory it is stored in are user-definable.

Remote command:
[ :SOURce<hw>] :BB:UWBMb:WAVeform: CREate on page 44

Operating Manual 1171.5890.12 — 04 17
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e
General Settings for UWB MB-OFDM Signals

UwB MB-OFDM (ECMA-368) Version
Displays the current version of the UWB MB-OFDM standard.

The default settings and parameters provided are oriented towards the specifications
of the version displayed.

Remote command:
[ :SOURce<hw>] :BB:UWBMb:VERS1ion? on page 43

Sequence Length
Sets the sequence length of the signal in number of frames.

Remote command:
[ :SOURce<hw>] :BB:UWBMb : SLENgth on page 42

Frame Type
Selects the frame type of the generated signal. The selection defines parameters of the
MAC layer, e.g. the Frame Type and ACK Policy bit fields of the MAC Header.

"Data" Frames containing useful data.

"Beacon" Beacon frames will be generated. Beacons are used for synchroniza-
tion to a shared channel.

"Control" Control frames will be generated.

"Command" Command frames will be generated.

"Aggregated”  Aggregated frames will be generated. The payload of these frames
contains an aggregation header and multiple MSDUs (MAC service
data units).

Remote command:
[ :SOURce<hw>] :BB:UWBMb : FTYPe on page 38

Band Group
Selects the band group for which a signal will be generated.

The selection of band group defines the signal parameter Time-Frequency Code ("TF
Code"). The combination for the parameters "Band Group" and "TF Code" defines the
band hopping within the selected band group (see also chapter 2.1, "Physical Layer
MB-OFDM", on page 7).The currently selected hopping sequence is displayed in the
TFC Graph.

Remote command:
[ :SOURce<hw>] : BB: UWBMb : BGRoup on page 38

Band Group Graph
In the band group graph, the currently selected band group is highlighted.

Remote command:
n.a.

TF Code
Selects the time-frequency code of the generated signal.

The value of the parameter "TF Code" depends on the selected "Band Group".
For band groups 1, 2, 3, 4 and 6, one of 10 possible TF Codes can be selected.

W —
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General Settings for UWB MB-OFDM Signals

For band group 5 only three TF Codes (TF Code 5, 6 and 8) are enabled.

Depending on the standard TF Code selected here, the parameter Cover Sequence
(Sync.) will be set.

The combination for the parameters "Band Group" and "TF Code" defines the band
hopping within the selected band group (see also chapter 2.1, "Physical Layer MB-
OFDM", on page 7).

The currently selected hopping sequence is displayed in the TFC Graph.

However, the user is enabled to re-configure any standard TF Code hopping sequence
by simply double click on a band in the TFC Graph.

This will automatically enable parameter "Hopping Sequence User Defined" and the
configured user hopping sequence will be saved as the last used user hopping
sequence.

Disabling the parameter "Hopping Sequence User Defined" restores the last used
standard TF Code pattern.

Any further enabling of the parameter "Hopping Sequence User Defined" restores the
last used user hopping sequence.

The configuration of used redefined hopping sequence does not affect the selection
made for the parameter "Cover Sequence".

Remote command:
[ : SOURce<hw>] :BB: UWBMb : TFCode on page 43

Hopping Sequence User Defined
Indicates a user definable hopping sequence. This parameter triggers the TFC Graph
to display the last user defined hopping sequence.

The re-configuration of any standard TF Code hopping sequence by simply double
click on a band in the TFC Graph automatically enables parameter "Hopping Sequence
User Defined".

The configured user hopping sequence is saved as the last used user hopping
sequence.

Disabling the parameter "Hopping Sequence User Defined" restores the last used
standard TF Code pattern.

Any further enabling of the parameter "Hopping Sequence User Defined" restores the
last used user hopping sequence.

Remote command:

[ : SOURce<hw>] :BB:UWBMb: HSEQuence:USER[ : STATe] on page 39

[ :SOURce<hw>] : BB: UWBMb : HSEQuence on page 39

TFC Graph

The TFC graph indicates the selected band hopping mechanism, according to the
selection made for the parameters "TF Code", "Band Group" and "Hopping Sequence
User Defined".
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The user is also enabled to re-configure any standard TF Code hopping sequence by
simply double click on a band in the TFC Graph.

Remote command:
[ : SOURce<hw>] : BB: UWBMb : HSEQuence :USER[ : STATe] on page 39
[ : SOURce<hw>] : BB:UWBMb : HSEQuence on page 39

Transport Mode
Selects the transport mode of the signal.

The selection defines the values enabled for the parameters "PLCP Preamble" and
"Data Length".

"Standard" In standard transport mode, a single frame will be transmitted. The
frames are separated by a short inter-frame separation interval
(SIFS).
According to the standard, the duration of the SIFS is 32 symbols but
you can change it (see Inter Frame Spacing Value).
A frame in a standard mode uses always the Standard Preamble.

"Burst" A burst of frames form the same source will be transmitted. The
frames in the burst are separated by a minimum inter-frame separa-
tion time (MIFS).

According to the standard, the duration of the MIFS is 6 symbols but
you can change it.

For "Data Rates" < 200Mbps, all the frames will have a "Standard
Preamble".

For "Data Rates" > 200Mbps, only the first frame uses the Standard
Preamble; the rest of the frame may use standard or burst preamble
(see Burst Preamble and Burst Preamble Used).

For burst transport mode the data length cannot be 0, i.e. the mini-
mum Data Length is 1 byte.

Remote command:
[ : SOURce<hw>] :BB:UWBMb : TMODe on page 43

Inter Frame Spacing Type
Selects the type of the Inter Frame Spacing Interval.

"SIFS" Short Inter Frame Spacing Interval (SIFS) is the interval between two
frames in standard transmission mode.
According to the standard, SIFS has duration of 32 Symbols.

"MIFS" Minimum Inter Frame Spacing Interval (MIFS) is the interval between
two frames in burst transmission mode.
According to the standard, MIFS has duration of 6 Symbols.

"User" The duration of the Inter Frame Spacing interval can be defined by
the user (see "Inter Frame Spacing Value" on page 20).

Remote command:
[ :SOURce<hw>] :BB:UWBMb: IFS: TYPE on page 39

Inter Frame Spacing Value
Displays the duration in symbols of the Inter Frame Spacing interval, depending on the
selection made for the parameter "Inter Frame Spacing Type".
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For "Inter Frame Spacing Type" set to SIFS or MIFS, the value is read-only.
For "Inter Frame Spacing Type" set to User, the duration can be defined by the user.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: ITFS:VALUE on page 40

PPDU Configuration
Calls the menu for configuration of the PPDU. The current setting is displayed next to
the button.

The menu is described in chapter 3.2, "PPDU Configuration", on page 21.

Remote command:
n.a.

Resampling/Clipping...
Calls the menu for setting the clipping and resampling. The current setting is displayed
next to the button.

The menu is described in chapter 3.4, "Resampling/Clipping", on page 33.

Remote command:
n.a.

Marker...
Calls the menu for configuring the marker signals (see chapter 3.5, "Marker Settings",
on page 35).

Remote command:
n.a.

3.2 PPDU Configuration

In the upper section of the menu, the parameters of the data part (PSDU) such as data
rate, data length, and data source are set.

In the middle section, the PLCP Preamble and PLCP Header are configured.

In the lower section, enabling and disabling of the scrambler, bit interleaver and convo-
lution encoder is possible.

A graph in the lower sections illustrates the structure of the PPDU.

B2 |UWB MB-OFDM, (ECMA-368): PPDU Configuration (=T
PSDU
Data Rate IWSL, Modulation QPSK
Data Length Imlm
Data Source PN 9 -
Data List Management... |
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PLCP Pr ble And Head
Cover Sequence (Sync.) IFor TF Code 1 'I Standard Preamble FEEE bR EE bR bR E R o
Configure MAC Header... |
Scrambler [¥  Convolutional Encoder v
Bit Interleaver v
Reserved Rate Lencth Reserved |[Scramb. Init| Reserved (Burst Mode |Presm. Type| TH TFC  |Band Group| Reserved [ TH TFC | Reserved
3 hits 5 hits 12 hits 2 hits 2 hits 2 hits 1 hit 1 hit 3 hits 1 hit 2 hits 1 hit 5 hits
FHY Header| Tai Bits [MAC Header]  HC TalBts | RS Farty | TalBits Frame Payioad Fos TalEts | Fad Bts
5 bytes E hits 10 bytes 2 bytes E hits B bytes 4 hits: 0-4095 bytes 4 bytes E hits
PLCP Preatnble = PLCF Header PSDU
Rate: 39.4 Mhitis Rate 53.3, 80, 106.7, 160, 200, 320, 400, 450 Mbitis

3.2.1

PSDU Settings

Data Rate
Selects the data rate of the PSDU.

All data rates defined by the standard are supported. The selection of the PSDU bit
rate automatically determines the code rate of the convolutional coder and the sub car-
rier modulation (see table 3-1).

Table 3-1: Data rates

Data Rate, Mbps Modulation Coding Rate
53.3 QPSK 1/3
80 QPSK 1/2
106.7 QPSK 1/3
160 QPSK 1/2
200 QPSK 5/8
320 DCM 12
400 DCM 5/8
480 DCM 3/4

Remote command:

[ : SOURce<hw>] : BB: UWBMb : PPDU: DRATe on page 53

Modulation

Indicates the modulation type. The modulation mode depends on the selected Data

Rate.

Remote command:

[ :SOURce<hw>] :BB:UWBMb: PPDU:MODulation? on page 59

Data Length

Sets the data length of the frame payload of PSDU.
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For standard transport mode (see Transport Mode), the minimum data length is 0
bytes.

For burst transport mode however, the data length cannot be 0, i.e. the minimum data
length is 1 byte.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU: DLENgth on page 52

Data Source
Selects the data source for the data field.

"All 0, All 1" 0 data or 1 data is internally generated.

"PNxx" PRBS data in accordance with the IUT-T with period lengths between
2%-1 and 223-1 are internally generated.

"Pattern" A user-definable bit pattern with a maximum length of 64 bits is inter-
nally generated.
The bit pattern is defined in the "Pattern" input box.

Data Pattern 0000 0000 0000 0OOOO0 OOD11
1111 1111 1111 1111

"Data List..." Data lists will be used.
Data lists can be generated internally in the data editor or externally.
Data lists are selected in the "File Select" window, which is called by
means of the "Data List Management" button.
The "File Manager" is used to transmit external data lists to the R&S
Signal Generator, and can be called within every File Select window
by means of the "File Manager" button.

Remote command:

[ :SOURce<hw>] :BB:UWBMb: PPDU: DATA on page 51

[ : SOURce<hw>] :BB:UWBMb: PPDU: DATA: PATTern onh page 52
[ :SOURce<hw>] :BB:UWBMb: PPDU: DATA: DSELect on page 52

Data List Management...
Calls the "Data List Management" menu. This menu is used to create and edit a data
list.

& Data List Manageme o ] 4

I Data List... l Nunel
Edit Data List...l None

All data lists are stored as files with the predefined file extension * .dm igd. The file
name and the directory they are stored in are user-definable.

Note: All data lists are generated and edited by means of the SOURce : BB: DM subsys-
tem commands. Files containing data lists usually end with *.dm_iqgd. The data lists
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3.2.2

PPDU Configuration

are selected as a data source for a specific function in the individual subsystems of the
digital standard.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU: DATA on page 51
[ : SOURce<hw>] :BB:UWBMb: PPDU: DATA: DSELect on page 52

PLCP Preamble and PLCP Header

Cover Sequence (Sync.)
Selects which cover sequence will be used to spread the packet/frame synchronization
sequence of the PLCP preamble.

The parameter is automatically set depending on the selection made for the parameter
"TF Code". However, the Cover Sequence is always enabled for re-configuration.

"For TF Code  Standard compliant cover sequence will be used to spread the syn-
1..10" chronization sequence of the PLCP preamble (see tables below).
Each of the cover sequences can be selected, irrespective of the
selected "Band Group".
The cover sequence for standard preamble is a 24 symbols long
sequence. A "+" corresponds to 1 and a "-" to -1 respectively.

Table 3-2: Cover Sequences for Standard Preamble

For TF Code 1, 2 B s S I A
For TF Code 3, 4 B I o Th o S
For TF Code 5,6,7 e = = 3

For TF Code 8,9,10 B i = SRR S o S

The cover sequence for burst preamble is a 12 symbols long
sequence. A "+" corresponds to 1 and a "-" to -1 respectively.

Table 3-3: Cover Sequences for Burst Preamble

For TF Code 1, 2 ++++ FH++ e
For TF Code 3, 4 o o o
For TF Code 5,6,7 et ot

For TF Code 8,9,10 Ftem

If one of the standard compliant cover sequences is selected, the
used sequence is displayed as "Standard Preamble" and/or "Burst
Preamble", depending on the selected "Transport Mode".

"User" The cover sequence can be defined by the user.
Depending on the selected "Transport Mode", either the "Standard
Preamble" and/or the "Burst Preamble" will be enabled for configura-
tion.

Remote command:
[ : SOURce<hw>] : BB: UWBMb : PPDU: CSSync on page 51
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Standard Preamble
Displays the selected cover sequence used to spread the packet/frame synchroniza-
tion sequence of the PLCP preambile.

The standard preamble is a 24 symbols long sequence. A "+" corresponds to 1 and a
"-" to -1 respectively. The displayed sequence depends on the selected "Cover
Sequence" (see table 3-2).

Note: This parameter is configurable only if the parameter "Cover Sequence (Sync.)"
is set to User.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU: SPReamble on page 60

Burst Preamble
Displays the selected cover sequence used to spread the packet/frame synchroniza-
tion sequence of the PLCP preamble.

Note: This parameter is enabled only for "Burst Transport Mode", "Data Rate" greater
than 200 Mbps and enabled "Burst Preamble Used".

The burst preamble is a 12 symbols long sequence. A "+" corresponds to 1 and a "-" to

-1 respectively. The displayed sequence depends on the selected "Cover Sequence”
(see table 3-3).

Note: This parameter is configurable only if the parameter "Cover Sequence (Sync.)"
is set to User.

According to the standard, applying a Burst preamble for data rates grater than 200
Mbps is optional. Whether the selected Burst Preamble or a Standard Preamble will be
used, can be configured with parameter "Burst Preamble Used".

Remote command:
[ : SOURce<hw>] : BB: UWBMb : PPDU: BPReamble on page 50

Burst Preamble Used
Enables/disables using of burst preamble.

Note: This parameter is enabled only for "Burst Transport Mode" and "Data Rate"
greater than 200 Mbps.

According to the standard, applying a Burst preamble for data rates grater than 200
Mbps is optional.

"Burst Preamble Used" defines whether a burst preamble selected with a combination
of the parameters "Cover Sequence" and "Burst Preamble" or a selected "Standard
Preamble" will be used.

Remote command:
[ : SOURce<hw>] :BB: UWBMb : PPDU: BPReamble : USED on page 50

Configure MAC Header...
Calls the menu for configuration of the MAC Header.

The menu is described in chapter 3.3, "MAC Header", on page 26.

Remote command:
n.a.
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3.2.3

3.3

MAC Header

Scrambler
Activates/deactivates the scrambler.

See chapter 2.3.1, "Data Scrambler", on page 13.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU: SCRambler: STATe on page 60

Convolutional Encoder
Activates/deactivates the coder.

See chapter 2.3.2, "Convolutional Encoder", on page 13.

Remote command:
[ : SOURce<hw>] :BB:UWBMb : PPDU: ENCoder : STATe on page 53

Bit Interleaver
Activates/deactivates the interleaver.

See chapter 2.3.3, "Bit Interleaving”, on page 13.

Remote command:
[ :SOURce<hw>] :BB:UWBMb:PPDU: ILEaver:STATe on page 53

PPDU Graph

The frame graph in the lower part of the menu indicates the configuration of the PPDU.

A packet contains a PLCP Preamble, PLCP Header and PDSU payload. The general
packet structure is described in chapter 2.2, "UWB MB-OFDM Frame Structure and
PPDU Format", on page 11.

Reserved Rate Lencth Reserved [Scramb. Init| Reserved |Burst Mode [Pream.Type| THTFC  [Band Group | Reserved [ TH TFC | Reserved
3 hits 5 hits 12 hits 2 hits 2 hits 2 hits 1 hit 1 hit 3 hits 1 hit 2 hits 1 it 5 hits
FHY Header| Tai Otz [WMAC Header] HCE | TalBis | RS Party | Tal Bis Frame Fayload FCS TalER= | Pad s
5 bytes B btz 10 bytes 2 bytes E hitz B bytes 4 hitz 0-4095 bytes 4 bytes B itz
FLCP Preamble = FLCF Header P=DU
Rate: 39.4 Mbitis Rate 53.3, 80, 106.7, 160, 200, 320, 400, 480 Mhitis

In the real UWB system, a MAC (medium access control) header is transmitted in the
PSDU prior to the actual data section. This header comprises control information of the
MAC layer and checksum for protection of the PSDU. In the MAC Header menu, sev-
eral MAC fields can be configured.
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5| UWB MB-OFDM (ECMA-368): MAC Header and| FCS Configuration

MAC Header
Frame Destination Source SegUence Access Frame FCS
Contral Address Sddress Control Info Blody
(hex) thex) thex) Enable [~
€000 0000 0000 Brag oo | 0000
I I I 0- 4093
2 bytes 2 hytes 2 bytes 3 hit 11 bt 2 bytes bytes 4 bytes

Start Mumber (hex) I u] Start Mumber (hex) | 000

Incremented Every I 1 Iframe(s) vl Incremented Everyl 1 Iframe(s) vl

tore Fragmernts [~

MAC Frame Control Field
Reserved Retry Frame Subtype /| Frame Type | ACK Policy Secure Frotocol
Delivery ID Warsion
[00 [0 ['oooo Tk [0 [0 [0
2 bit (MSBit) 1 hit 4 hit 3 bit 2 hit 1 hit 3 hitiLSBits)
MAC Header

Activates/deactivates the generation of the MAC Header for the PSDU.
If the MAC header is deactivated, all the MAC fields are set to 0.

If the MAC header is activated, most of the MAC header fields are enabled for opera-
tion. Exceptions are the MAC Frame Control Fields. The values of these fields are set
automatically depending on the selection made for the parameter Frame Type.

The individual fields of the MAC header are described in the following.

All values of the MAC fields are entered in hexadecimal form with LSB in right notation.
In the data stream, the values are output standard-conformal with the LSB coming first.

Remote command:
[ : SOURce<hw>] : BB:UWBMb: PPDU:MAC: SCONtrol:STATe on page 59

Frame Control (hex)
Enters the value of the frame control field.

The Frame control field has a length of 2 bytes (16 bits) and is used to define the pro-
tocol version, the frame type, ACK policy, etc.

As an alternative, the individual bits can be set in the lower part of the graph.

MAC Frame Control Field
Feserved Retry Frame Suhtype /| Frame Type | ACK Policy Secure Protocol
Delivery ID Wersion
[0 [0 [‘oo0o 100 [0 [0 [0
2 hit (MSBit 1 kit 4 bit 3 bit 2 hit 1 kit 3 kit {LSBits)

The value of parameter "Frame Control" is automatically set according to the settings
for the "MAC Frame Control Field" and vice versa.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU:MAC: FCONtrol on page 54
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Reserved
Sets the reserved bits.

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC: FCONtrol :REServed on page 55

Retry

Sets the Retry bit.

Note: This parameter is enabled for data, aggregated data and command frames only.
A value of 1 indicates that the current frame is a retransmission of an earlier frame.

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC: FCONtrol :RETRy on page 55

Frame Subtype/ Delivery ID

Sets the frame Subtype/ Delivery ID bits. This field is used to assist a receiver in the
proper processing of received frames.

Note: This parameter is not enabled for bacon frames.

For data and aggregated data frames, this field is used as Delivery ID.For control and
command frames, this field is used as Frame Subtype.

Table 3-4: Control Frame Subtypes

Value Frame Subtype

0000 Imm-Ack (Immediate Acknowledgement)

0001 B-ACK (Block Acknowledgement)

0010 RTS (Request to Send)

0011 CTS (Clear to Send)

0100 UDA (Unused DRP Reservation Announcement)
0101 UDR (Unused DRP Reservation Response)
0110 ... 1101 Reserved

1110 Application-specific

1111 Reserved

Table 3-5: Command Frame Subtypes

Value Frame Subtype

0000 DRP (Distributed Reservation Protocol) Reservation Request
0001 DRP reservation Response

0010 Probe

0011 Pair-wise Temporal Key (PTK)

0100 Group Temporal Key (GTK)

0101 Range Measurement

0110 ... 1101 Reserved
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Value Frame Subtype
1110 Application-specific
1111 Reserved

The value of the Frame Subtype determines the allowed value of "Secure" bit.
Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC: FCONtrol: SUBType on page 56

Frame Type

Displays the value of the frame type bits. This parameter is automatically set depend-
ing on the selection made for the parameter "Frame Type".
Table 3-6: Frame Types

Value Frame Type

000 Beacon Frame

001 Control Frame

010 Command Frame

011 Data Frame

100 Aggregated data frame
101, 110, 111 Reserved

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC : FCONtrol: TYPE? on page 56

ACK Policy

Sets the ACK Policy bit, i.e. sets the type of acknowledgement requested by the trans-
mitter. Acknowledgement policy is used if a verification of frame delivery is necessary.

"00" "No-ACK Policy" is a transmission without acknowledgement. The
frames are considered as successfully transmitted.

This policy can be used for frames that do not require guaranteed
delivery or for delay sensitive frames.

"01" "Imm-ACK Policy" is a transmission with an immediate individual
acknowledgement of each frame after correct reception.

— 1 Frame

1 ACK
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"10" "B(lock)-ACK Policy" allows a single-frame acknowledgement of mul-
tiple frame transmission. The acknowledgement frame is send after
receiving a request (B-ACK Request) from the transmitter.

n Frames

1ACK

"1 "B-ACK Request" indicates the last frame of a multiple frame trans-
mission with B-ACK Policy. Upon receiving such a frame, the receiver
answers with single frame.

Remote command:

[ : SOURce<hw>] : BB: UWBMb : PPDU:MAC : FCONtrol : APOLicy on page 54

Secure
Sets the secure bit.

A value of 1 indicates a secure frame. A Secure frame has special frame payload for-
mat and is protected with temporal keys.

The allowed value of the secure bit depends on the "Frame Type" and "Frame Sub-
type".

Remote command:

[ :SOURce<hw>] :BB:UWBMb: PPDU:MAC: FCONtrol:SECure On page 56

Protocol Version
Enters protocol version.

Protocol Version must be set to 0 to be standard compliant.

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC:FCONtrol: PVERsion on page 55

Destination Address (hex)
Enters the destination address of the intended receiver.

Receiver can be:

e asingle device by unicast transmission

e a group of devices for a multicast transmission or
e all devices in case of broadcast.

The destination address is 2 bytes long. The value is in hexadecimal form.

Remote command:
[ : SOURce<hw>] : BB: UWBMb: PPDU:MAC: DADDress on page 54

Source Address (hex)
Enters the address of the transmitter.

The source address is 2 bytes long. The value is in hexadecimal form.

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC: SADDress on page 57
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Sequence Control
Activates/deactivates the sequence control field.

Note: Sequence Control is not enabled for control frames.

The sequence control field has a length of 2 bytes and is divided in four parts, the frag-
ment number field (3 bits), the sequence number field (11 bits), the more fragments bit
(1 bit) and one reserved bit.

Mare Fragment
Res. Frag. Sequence Number Number
bit 15 kit 0

A long user data stream to be transmitted is first split up into MSDUs (MAC Service
Data Units) which can either be transmitted as PSDU frames or further divided into
fragments. The sequence number and the fragment number are then used to number
the individual sub packets of the user data stream to be transmitted. Thus, all PSDUs
are assigned a consecutive number. This allows the receiver to arrange the data pack-
ets in the correct order, to determine whether an incorrectly transmitted packet was
retransmitted and to find out whether packets are missing.

If the receiver can detect a frame without an error and does not request a retransmis-
sion, the sequence number is incremented by 1 for each frame (the field is reset to 0 at
the latest after a count of 1024). The fragment number field is incremented by 1 when
another fragment of the current MPDU is transmitted. The start count for the transmis-
sion (normally 0) and the number of frames required to increment the corresponding
counter can be defined for both numbers. This is done with the parameters "Start Num-
ber" and "Incremented every ... frame(s)" (see below).
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Example:

An error-free transmission of 50 frames (no frame retransmission) is to be simulated.
The sequence number should be incremented by 1 for each frame. Since no frame is
fragmented, the fragment counter can always remain at 0.

In this case the following values have to be set:

Frame Drertination Frame Fcs
Control Anwess ‘Bogy

e} (hex)

oo 0o0g
| | 0- 4095

2bytes 2byles

. Staet Number (he) fo |mmmw ) ]

’inmeum| 0.00 |trama(s) _||‘ rorementedEvery [ 1 |amecs) )

Mgen Fragments [~

If it is to be simulated that some frames are received incorrectly or if the response of
the receiver should be tested when the same frame arrives several times, the number
of frames required to increment the sequence number can be set to 2, for example.

Remote command:

[ : SOURce<hw>] : BB:UWBMb: PPDU:MAC: SCONtrol:STATe on page 59

[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC:SCONtrol : FRAGment : STARt

on page 58

[ :SOURce<hw>] :BB:UWBMb : PPDU:MAC:SCONtrol :FRAGment : INCRement
on page 57

[ :SOURce<hw>] :BB:UWBMb: PPDU:MAC:SCONtrol : FRAGment : MORE on page 57
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC: SCONtrol:SEQuence:STARt

on page 58

[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC:SCONtrol: SEQuence: INCRement
on page 58

Start Number
Sets the start number of the fragment bits or the sequence bits of the sequence con-
trol.

Remote command:

[ :SOURce<hw>] :BB:UWBMb : PPDU:MAC:SCONtrol : FRAGment : STARt
on page 58

[ :SOURce<hw>] :BB:UWBMb: PPDU:MAC:SCONtrol: SEQuence: STARt
on page 58

Increment Every

Defines the number of frames required to increment the counter of the fragment bits or
the sequence bits of the sequence control (see example above).

Remote command:

[ :SOURce<hw>] :BB:UWBMb:PPDU:MAC:SCONtrol :FRAGment : INCRement

on page 57

[ :SOURce<hw>] :BB:UWBMb : PPDU:MAC:SCONtrol:SEQuence: INCRement

on page 58
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Resampling/Clipping

More Fragments
Enables/disables sending of More Fragments.

Disabling of More Fragments sets the value of the bit to 0, i.e. the current fragment is
the sole or the final fragment of the current MSDU or MCDU.

Enabling of More Fragments sets the value of the More Fragments bit to 1.

Remote command:
[ : SOURce<hw>] :BB:UWBMb: PPDU:MAC:SCONtrol : FRAGment : MORE on page 57

Access Info
Sets the access information for the security functions.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: PPDU:MAC : ATNFo on page 53

Frame Body
Indicates the length of the user data (frame body).

Remote command:
n.a.

FCS
Indicates the length of the check sum. The FCS is 4 bytes long that corresponds to a
CRC polynomial of degree 31.

Remote command:
n.a.

3.4 Resampling/Clipping

The "Resampling/Clipping..." menu is reached via the UWB MB-OFDM main menu.

The sample rate variation, the resampling and clipping ("Clipping" section) are defined
in this menu.

= UWB MB-OFDM: Resampling/Clipping Settings

Sample Rate Variation | 100.000 000 000 | MHz =|
Resampling

State [~ on

Target Frequency [ 600,000 000 |MHz =]

State . [ on

Clipping Level | I

Clipping Mode [\l'anol [i+jal j
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3.4.1 Resampling

Sample Rate Variation
Sets the sample rate of the signal.

A variation of this parameter only affects the ARB clock rate; all other signal parame-
ters remain unchanged.

The sample rate depends on the selected digital standard and on the configured instru-
ment. If the configured instrument is changed, the value range of this parameter is
changed as well.

The default sample rate of the UWB MB-OFDM signal is 528 MHz.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: SRATe: VARiation on page 45

State Resampling
Enables/disables resampling of the signal.

Resampling has to be performed to match the waveform's sample rate to the one sup-
ported by an instrument.

If the resampling is activated, the software resampler interpolates the waveform to a
clock rate of the frequency selected with the parameter "Target Frequency".

Remote command:
[ :SOURce<hw>] :BB:UWBMb:RESampling: STATe on page 46

Target Frequency
Sets the target frequency for the resampled signal.

The target frequency has to be lower or equal to the maximum clock frequency of the
target instrument.

Remote command:
[ :SOURce<hw>] :BB:UWBMb:RESampling:TF on page 46

3.4.2 Clipping
The settings for clipping are collected in the "Clipping" section.

Clipping State
Switches baseband clipping on and off.

Baseband clipping is a very simple and effective way of reducing the crest factor of the
UWB MB-OFDM signal.

High crest factors entail two basic problems:

e The nonlinearity of the power amplifier (compression) causes intermodulation
which expands the spectrum (spectral regrowth).

e Since the level in the D/A converter is relative to the maximum value, the average
value is converted with a relatively low resolution. This results in a high quantiza-
tion noise.

Both effects increase the adjacent-channel power.
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With baseband clipping, all the levels are limited to a settable value ("Clipping Level").
This level is specified as a percentage of the highest peak value. Since clipping is done
prior to filtering, the procedure does not influence the spectrum. The EVM however
increases. Since clipping the signal not only changes the peak value but also the aver-
age value, the effect on the crest factor is unpredictable.

Remote command:
[ :SOURce<hw>] :BB:UWBMb:CLIPping: STATe on page 45

Clipping Level

Sets the limit for clipping.

This value indicates at what point the signal is clipped. It is specified as a percentage,
relative to the highest level. 100% indicates that clipping does not take place.

Remote command:
[ : SOURce<hw>] :BB: UWBMb:CLIPping:LEVel on page 44

Clipping Mode
Selects the clipping method. A graphic illustration of the way in which these two meth-
ods work is given in the menu.

"Wector |[i+q  The limit is related to the amplitude | | + jQ |. The | and Q components
" are mapped together, the angle is retained.

"Scalar|i|+| The limitis related to the absolute maximum of all the | | | and | Q |
ql values. The | and Q components are mapped separately, the angle
changes.

E

Remote command:
[ :SOURce<hw>] :BB:UWBMb:CLIPping:MODE on page 45

3.5 Marker Settings

The "Marker" dialog can be reached via the UWB MB-OFDM main menu.

The "Marker Mode" section is where the marker signals at the MARKER output con-
nectors are configured.
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= UWE MB-OFDM: Marker
Marker Mode
Marker 1 IPuIsB - Divider | 2
quuenql 20,000 D0 MHz
Marker2 |[Pattem =]
Marker 3 | On/Off Ratio il On Time | 1| Samples =
Off Time | 1| Samples ~=|
Ilar&ari IRestart jl
Marker x Mode
Selects a marker signal for the associated MARKER output.
"Restart" A marker signal is generated at the start of each signal sequence

(period = selected number of frames).

"Frame Start" A marker signal is generated at the start of each frame (period =
PPDU).

"Pulse” A regular marker signal is generated. The clock frequency is defined
by entering a divider. The frequency is derived by dividing the chip
rate by the divider. The input box for the divider opens when "Pulse"
is selected, and the resulting pulse frequency is displayed below it.

Remote command:
[ :SOURce<hw>] :BB:UWBMb: TRIGger :OUTPut<ch>:PULSe:DIVider

on page 48

[ :SOURce<hw>] :BB:UWBMb: TRIGger :OUTPut<ch>:PULSe:FREQuency?

on page 48

"Pattern" A marker signal that is defined by a bit pattern is generated. The pat-

tern has a maximum length of 32 bits and is defined in an input field
which opens when "pattern” is selected.

Remote command:

[ : SOURce<hw>] : BB:UWBMb: TRIGger : OUTPut<ch>:PATTern on page 48

"ON/OFF ratio" A regular marker signal that is defined by an ON/OFF ratio is gener-
ated. A period lasts one ON and OFF cycle.
The ON time and OFF time are each expressed as a number of sam-
ples and are set in an input field which opens when "ON/OFF ratio" is
selected.

‘ON time OFF time ON time OFF time

Remote command:
[ : SOURce<hw>] :BB:UWBMb: TRIGger : OUTPut<ch>:0ONTime on page 47
[ : SOURce<hw>] : BB: UWBMb : TRIGger : OUTPut<ch>:0FFTime on page 47

Remote command:
[ :SOURce<hw>] :BB:UWBMb: TRIGger : OUTPut<ch>:MODE on page 47
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4 Remote-Control Commands

The following commands are required to perform signal generation with the UWB MB-
OFDM option in a remote environment. We assume that the R&S WinlQSIM2 has
already been set up for remote operation in a network as described in the R&S WinlQ-
SIM2 documentation. A knowledge about the remote control operation and the SCPI
command syntax are assumed.

The commands for defining the frame configuration are described in the next section.
The commands are divided up in this way to make the comprehensive
SOURce : BB: UWBMb subsystem clearer.

Common Suffixes

The following common suffixes are used in remote commands:

Suffix Value range Description
SOURce<hw> [1] available baseband signals
OUTPut<ch> 1..4 available markers

Tasks (in manual or remote operation) that are also performed in the base unit in the
same way are not described here.

In particular, this includes:

e Managing settings and data lists, i.e. storing and loading settings, creating and
accessing data lists, accessing files in a particular directory, etc.

e [nformation on regular trigger, marker and clock signals as well as filter settings, if
appropriate.

e General instrument configuration, such as configuring networks and remote opera-
tion

e Using the common status registers

For a description of such tasks, see the R&S WinlQSIM2 operating manual.

The following commands specific to the UWB MB-OFDM are described here:

4.1 General Commands

[:SOURCE<hWS]:BB:UWBMD:BGROUP. .- eeeeeereereeeeeeeeeseseseeseseseeseseseseeseseseeseeesesseseeesessens 38
[:SOURCe<hW>]:BB:UWBMD:F TY PE. ...ttt e e e e e eas 38
[:SOURce<hw>]:BB:UWBMD:HSEQUENCE. ... .uceieeieieeeeieieeeeieeeceeeeeeeeeeeeieienesenens e e e e e e e e eaaens 39
[:SOURce<hw>]:BB:UWBMb:HSEQUEeNCe:USER[:STATE]........ctvrererrrernrnrrnnniiiieeieseseneneaenns 39
[:SOURCce<hw>]:BB:UWBMD:IFS:TYPE.... oottt e e e a e 39
[:SOURce<hw>]:BB:UWBMD:IFS:VALUE......cc ettt 40
[:SOURCce<hw>]:BB:UWBMDB:PRESEL....ccuiiiiiiiiii et e e eaas 40
[:SOURce<hw>]:BB:UWBMb:SETTING:CATAlOG?. ...cuuieeeieiieee ettt ettt e 40
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[:SOURce<hw>]:BB:UWBMb:SETTING:DELEE.......iiieniiiiiie et eeen e 41
[:SOURce<hw>]:BB:UWBMbD:SETTING:LOAD. ....uuuieieeieeticieeeeeeieee e e e e et e e e e e eennee e e e e eeran s 41
[:SOURce<hw>]:BB:UWBMbD:SETTING:STORE.....uuciieiieiriieeeeeeeetieeeeeeerteeeeeeeeesteseeeeeesnnanss 41
[:SOURce<hw>]:BB:UWBMb:SETTING:STORE:FAST ....cuiieieeieeeeee ettt ee e 42
[:SOURce<hw>]:BB:UWBMDB:SLENG.....ccuieee ettt e s 42
[:SOURCEShW> ] BB UV BMD: S T AT €. ieiiii et ettt et e et s e e e e e e e e en e e e e eas 42
[:SOURCe<hW>]:BB:UWBMD:TFCOUE. ... aaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeenentnneaaaaeaeeeeeeeaaaaaaaeeeeenee 43
[:SOURCe<hw>]:BB:UWBMDB:TMODE......c.ittuiiiiiiieiiieeeieeieete e st s eeeeee e e e st s e es s e eennseaaaes 43
[:SOURCce<hw>]:BB:UWBMD:VERSION?....ccuiiiiiiieieiii ittt e et e e et seae s e e e s ea e eaas 43
[:SOURce<hw>]:BB:UWBMb:WAVEform:CREALE.......cccceeeeerueieeeeeeiiieeeeeeeeieeeeeeeeereeeeeeeeeeen 44

[:SOURce<hw>]:BB:UWBMb:BGRoup <BGroup>

Selects the band group for which a signal will be generated.

Parameters:

<BGroup> BG1|BG2 | BG3 | BG4 | BG5 | BG6
*RST: BG1

Example: BB:UWBM:BGR BG2

sets the band group 2.

Manual operation: See "Band Group" on page 18

[:SOURce<hw>]:BB:UWBMb:FTYPe <FType>

Selects the frame type of the generated signal.

Parameters:

<FType> DATA | BEACon | CONTrol | COMMand | AGGRegated
DATA
Frames containing useful data.
BEACon
Beacons are used for synchronization to a shared channel.
CONTrol
Control frames will be generated.
COMMand
Command frames will be generated.
AGGRegate
Aggregated frames will be generated. The payload of these
frames contains an aggregation header and multiple MSDUs
(MAC service data units).
*RST: DATA

Example: BB:UWBM:FTYP CONTR

sets the frame type to control.

Manual operation: See "Frame Type" on page 18
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[:SOURce<hw>]:BB:UWBMb:HSEQuence <HSequence>

Sets a user defined hopping sequencel.

Parameters:
<HSequence>

Example:

Manual operation:

string

BB:UWBM:HSEQ:USER:STAT ON
enables deffining of user hopping sequence
BB:UWBM:BGR BG1

selects the band group the hopping sequene will be deffined for.
BB:UWBM:HSEQ 1,2,3,1,2,3
enables deffining of user hopping sequence.

See "Hopping Sequence User Defined" on page 19

[:SOURce<hw>]:BB:UWBMb:HSEQuence:USER[:STATe] <State>

Enables/disables defining of user hopping sequencel.

Parameters:
<State>

Example:

Manual operation:

0] 1| OFF | ON
*RST: 0

BB:UWBM:HSEQ:USER:STAT ON
enables deffining of user hopping sequence
BB:UWBM:BGR BG1

selects the band group the hopping sequene will be deffined for.
BB:UWBM:HSEQ 1,2,3,1,2,3
enables deffining of user hopping sequence.

See "Hopping Sequence User Defined" on page 19

[:SOURce<hw>]:BB:UWBMb:IFS:TYPE <Type>

Selects the frame type of the inter frame spacing interval.

Parameters:
<Type>

Example:

Manual operation:

SIFS | MIFS | USER
*RST: SIFS

BB:UWBM: TMOD BURS

sets the transmission mode to burst.
BB:UWBM: IFS:TYPE MIFS

sets the inter frame spacing type to MIFS.
BB:UWBM:IFS:VAL?

queries the duration of the inter frame spacing interval.
Response: '6'

See "Inter Frame Spacing Type" on page 20
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[:SOURce<hw>]:BB:UWBMb:IFS:VALUE <Value>

Sets the duration in symbols of the inter frame spacing interval.

Parameters:
<Value> integer

Range: 0 to 99

Increment: 1

*RST: 32(for SIFS); 6(for MIFS)
Example: BB:UWBM:IFS:TYPE MIFS

sets the inter frame spacing type to MIFS.
BB:UWBM:IFS:VAL?

queries the duration of MIFS.

Response: '6'

BB:UWBM:IFS:TYPE SIFS

sets the inter frame spacing type to SIFS.
BB:UWBM:IFS:VAL?

queries the duration of SIFS.
Response: '32'
BB:UWBM:IFS:TYPE USER

sets the inter frame spacing type to User.
BB:UWBM:IFS:VAL 10

sets the inter frame spacing duration to 10 symbols.

Manual operation: See "Inter Frame Spacing Value" on page 20

[:SOURce<hw>]:BB:UWBMb:PRESet
Produces a standardized default for the UWB MB-OFDM standard.
All UWB MB-ODFM settings are preset.

Example: BB:UWBM: PRES
resets all the UWB MB-OFDM settings to default values.

Usage: Event

Manual operation: See "Set to default" on page 16

[:SOURce<hw>]:BB:UWBMb:SETTing:CATalog?

Reads out the files with UWB MB-OFDM settings in the default directory. The default
directory is set using command MMEM: CDIRectory. A path can also be specified, in
which case the files in the specified directory are read. Only files with the file extension
* _uwb will be listed.

Return values:
<Catalog> string

W —
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Example: MMEM:CDIR 'D:\user\uwb'
sets the default directory to D:\user\uwb.
BB:UWBM:SETT:CAT?
reads out all the files with UWB MB-OFDM settings in the default
directory.
Response: 'uwb 1', 'uwb 2'
the files uwb_1 and uwb_2 are available.

Usage: Query only

Manual operation: See "Save/Recall" on page 17

[:SOURce<hw>]:BB:UWBMb:SETTing:DELete <Filename>

Deletes the selected file with UWB MB-OFDM settings. The directory is set using com-
mand MMEM: CDIRectory. A path can also be specified, in which case the files in the
specified directory are read. The file extension may be omitted. Only files with the file
extension * . uwb will be deleted.

Setting parameters:
<Filename> string

Example: BB:UWBM:SETT:DEL 'uwb_ 2'
deletes file uwb_3.

Usage: Setting only

Manual operation: See "Save/Recall" on page 17

[:SOURce<hw>]:BB:UWBMb:SETTing:LOAD <Filename>

Loads the selected file with UWB MB-OFDM settings.. The directory is set using com-
mand MMEM: CDIRectory. A path can also be specified, in which case the files in the
specified directory are read. The file extension may be omitted. Only files with the file
extension * . uwb will be loaded.

Setting parameters:
<Filename> string

Example: BB:UWBM:SETT:LOAD 'uwb_ 1'
loads file uwb 1.

Usage: Setting only

Manual operation: See "Save/Recall" on page 17

[:SOURce<hw>]:BB:UWBMb:SETTing:STORe <Filename>

Stores the current UWB MB-OFDM settings into the selected file. The directory is set
using command MMEM: CDIRectory. A path can also be specified, in which case the
files in the specified directory are read. Only the file name has to be entered. UWB MB-
OFDM settings are stored as files with the specific file extensions * . uwb.

W —
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Setting parameters:
<Filename> string

Example: BB:UWBM: SETT:STOR 'uwb 3'
stores the current settings into file uwb_3.

Usage: Setting only

Manual operation: See "Save/Recall" on page 17

[:SOURce<hw>]:BB:UWBMb:SETTing:STORe:FAST <Fast>

Determines whether the instrument performs an absolute or a differential storing of the
settings.

Enable this function to accelerate the saving process by saving only the settings with
values different to the default ones.

Note: This function is not affected by the "Preset" function.

Parameters:
<Fast> 0]1|OFF|ON

*RST: 0

[:SOURce<hw>]:BB:UWBMb:SLENgth <SLength>

Selects the number of frames.

Parameters:

<SLength> integer
Range: 1 frame to 10000 frames
*RST: 1

Example: BB:UWBM:SLEN 4

selects the generation of 4 frames.

Manual operation: See "Sequence Length" on page 18

[:SOURce<hw>]:BB:UWBMb:STATe <State>

Activates the standard and deactivates all the other digital standards and digital modu-
lation modes in the same path.

Parameters:
<State> 0]1|OFF|ON
*RST: 0
Example: SOURcel :BB:UWBMb: STATe ON

Manual operation: See "State" on page 16
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[:SOURce<hw>]:BB:UWBMb:TFCode <TfCode>
Selects the time-frequency code (TF Code) of the generated signal.

Note: For band group 5 (BB: UWBM:BGR BG5) only TFC5, TFC6, TFC8 and User are

allowed.

Parameters:

<TfCode> TFC1 | TFC2 | TFC3 | TFC4 | TFC5 | TFC6 | TFC7 | TFCS8 |
TFC9 | TFC10
*RST: TFCA1

Example: BB:UWBM:BGR BG5

sets the band group of the generated signal to 5.
BB:UWBM:TFC TFC5

sets the time-frequency code of the generated signal to TF Code
5.

Manual operation: See "TF Code" on page 18

[:SOURce<hw>]:BB:UWBMb:TMODe <TMode>

Selects the transport mode of the signal.

Parameters:

<TMode> STANdard | BURSt
*RST: STANdard

Example: BB:UWBM: TMOD BURS

sets the transport mode of the generated signal to Burst.

Manual operation: See "Transport Mode" on page 20

[:SOURce<hw>]:BB:UWBMb:VERSion?

The command queries the version of the WB MB-OFDM standard underlying the defi-
nitions.

Return values:
<Version> string

Example: BB:UWBM:VERS?

queries the UWB MB-OFDM version.
Response: 'lst Edition, Dec. 2005'

The version used is the 15t Edition, Dec. 2005
Usage: Query only
Manual operation: See "UWB MB-OFDM (ECMA-368) Version" on page 18
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[:SOURce<hw>]:BB:UWBMb:WAVeform:CREate <Filename>

Creates a waveform using the current settings of the "UVW MB-OFDM" menu. The file
name is entered with the command. The file is stored with the predefined file extension
* _wv. The file name and the directory it is stored in are user-definable.

Setting parameters:

<Filename> string

Example: BB:UWBM:STAT ON
activates modulation in accordance with the UBW MB-OFDM
standard.

MMEM:CDIR 'D:\user\waveform'

sets the default directory to D:\user\waveform.
BB:UWBM:WAV:CRE 'uwb 1'

creates the waveform file uwv_1.wv in the default directory.
Usage: Setting only

Manual operation: See "Generate Waveform File..." on page 17

Clipping Settings

[:SOURce<hw>]:BB:UWBMb:CLIPPING:LEVEL.....cccuuueeiieiiiiiciie ettt e e et eeeeeanaes 44
[:SOURce<hw>]:BB:UWBMb:CLIPPINGIMODE.........ciiiiiiiiiiieeeeeeeeiieeeeeeeeetee e e e eeeane e e e e e eeannns 45
[:SOURCE<hW>]:BB:UWBMD:CLIPPING:STATE. eeeeeeeeeeeeeeeeeereeeeeeeeseseseseseseseseseeeseeeesenesenenes 45
[:SOURce<hw>]:BB:UWBMb:SRATE:VARIGtON. ...ccuiiiieicie et 45
[:SOURce<hw>]:BB:UWBMb:RESamMpliNg:STATE. ...ttt ettt ee e 46
[:SOURce<hw>]:BB:UWBMb:RESaMPING:TF....cccuuuiieiieeiiiiiiie e e eeeence e e e eeeiee e e e e e enne e e e e e eeannas 46

[:SOURce<hw>]:BB:UWBMb:CLIPping:LEVel <Level>

Sets the limit for level clipping. This value indicates at what point the signal is clipped.
It is specified as a percentage, relative to the highest level. 100% indicates that clip-
ping does not take place.

Level clipping is activated with SOUR:BB:UWBM:CLIP:STAT ON

Parameters:

<Level> integer
Range: 0 PCT to 100 PCT
Increment: 1
*RST: 100 PCT

Example: BB:UWBM:CLIP:LEV 80PCT

sets the limit for level clipping to 80% of the maximum level.
BB:UWBM:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping Level" on page 35
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[:SOURce<hw>]:BB:UWBMb:CLIPping:MODE <Mode>
Sets the method for level clipping (Clipping).

Parameters:
<Mode> VECTor | SCALar
VECTor
The reference level is the amplitude | i+jq |.
SCALar
The reference level is the absolute maximum of the | and Q val-
ues.
*RST: VECTor
Example: BB:UWBM:CLIP:MODE SCAL

selects the absolute maximum of all the | and Q values as the
reference level.
BB:UWBM:CLIP:LEV 80PCT

sets the limit for level clipping to 80% of this maximum level.
BB:UWBM:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping Mode" on page 35

[:SOURce<hw>]:BB:UWBMb:CLIPping:STATe <State>

Activates level clipping (Clipping). The value is defined with the command
[SOURce: ]BB:UWBMb:CLIPping:LEVel, the mode of calculation with the command
[SOURce: ] BB:UWBMb: CLIPping:MODE.

Parameters:
<State> 0]1]OFF|ON

*RST: OFF
Example: BB:UWBM:CLIP:STAT ON

activates level clipping.

Manual operation: See "Clipping State" on page 34

[:SOURce<hw>]:BB:UWBMb:SRATe:VARiation <Variation>
Sets the sample rate of the signal.

A variation of this parameter only affects the ARB clock rate; all other signal parame-
ters remain unchanged.

Parameters:

<Variation> float
Range: 400 Hz to 40 MHz
*RST: 40 MHz

Example: BB:UWBM:SRAT:VAR 4 MHz

sets the sample rate of the signal to 4 MHz.
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Manual operation: See "Sample Rate Variation" on page 34

[:SOURce<hw>]:BB:UWBMb:RESampling:STATe <State>
Enables/disables resampling of the signal.

Resampling has to be performed to match the waveform's sample rate to the one sup-
ported by an instrument.

If the resampling is activated, the software resampler interpolates the waveform to a
clock rate of the frequency selected with the command BB : UWBM: RES : TF.

Parameters:
<State> 0]1]OFF|ON

*RST: OFF
Example: BB:UWBM:RES:STAT ON

enables resampling.

Manual operation: See "State Resampling" on page 34

[:SOURce<hw>]:BB:UWBMb:RESampling:TF <Tf>
Sets the target frequency for the resampled signal.

The target frequency has to be lower or equal to the maximum clock frequency of the
target instrument.

Parameters:

<Tf> integer
Range: 100 MHz to 600 MHz
*RST: 100 MHz

Example: BB:UWBM:RES:TF 300

sets the target frequency to 300 MHz.

Manual operation: See "Target Frequency" on page 34

Marker Settings

This section lists the remote control commands, necessary to configure the markers.

OUTPut<ch>

The numeric suffix to OUTPut distinguishes between the available markers.

[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:MODE..........cccccciiiriiiiiiiareeiieice e, 47
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:OFFTime......cccceuiiiiimiiriiieeeee e 47
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPUt<Ch>:ONTIME......cccvvruiieriiriiiier e eeeeees 47
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPUt<Ch>:PATTEM.....uuuuurueiiaieieieeeeeeeeaeeeaeeeeeennes 48
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSe:DIVider........c.ccceiiviiiiiniiiiiininnnnn. 48
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.....cc.uuiririrrernnrens 48
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[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:MODE <Mode>

Defines the signal for the selected marker output.

Parameters:
<Mode>

Example:

Manual operation:

RESTart | FRAMe | PULSe | PATTern | RATio

RESTart

A marker signal is generated at the start of each signal
sequence (period = selected number of frames; the sequence
length is set with command SOUR: BB: UWBMb : SLEN).

FRAMe

A marker signal is generated at the start of each frame (period =
PPDU).

PATTern

A marker signal is generated according to the user defined pat-
tern (command

SOURce : BB:UWBMb : TRIGger : OUTPut : PATTern).

PULSe
A pulsed marker signal is generated. The pulse frequency

RATio

A marker signal corresponding to the Time Off / Time On specifi-
cations in the commands

SOURce : BB: UWBMb : TRIGger : OUTPut : OFFT and

SOURce :BB:UWBMb : TRIGger : OUTPut : ONT is generated

*RST: RESTart

BB:UWBM: TRIG:OUTP2:MODE FRAM
selects the frame marker signal on output MARKER 2.

See "Marker x Mode" on page 36

[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:0OFFTime <OffTime>
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:ONTime <OnTime>

Sets the number of samples in a period (ON time + OFF time) during which the marker
signal in setting SOURce : BB: UWBMb : TRIGger : OUTPut : MODE RATio on the marker

outputs is ON.

Parameters:
<OnTime>

Example:

Manual operation:

integer

Range: 1 to 224 -1 (16 777 215)
Increment: 1

*RST: 1

BB:UWBM: TRIG:0OUTP2:MODE FRAM

selects a ratio marker signal on output MARKER 2.
BB:UWBM:TRIG:OUTP2:0ONT 200

sets an ON time of 200 chips for marker 2.

See "Marker x Mode" on page 36
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[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PATTern <Pattern>

Defines the bit pattern used to generate the marker signal in the setting
SOURce : BB: UWBMb: TRIGger : OUTPut : MODE PATTern.

0 is marker off, 1 is marker on.

Parameters:
<Pattern> 32 bit pattern
*RST: #B,1
Example: BB:UWBM:TRIG:OUTP2:PATT #B000000011111111,15

sets a bit pattern.
BB:UWBM:TRIG:0UTP2:MODE PATT

activates the marker signal according to a bit pattern on output
MARKER 2.

Manual operation: See "Marker x Mode" on page 36

[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSe:DIVider <Divider>

Sets the divider for Pulse marker mode (SOUR:BB:UWBM: TRIG:QUTP:MODE PULSe).
The resulting pulse frequency is derived by dividing the symbol rate by the divider.

Parameters:
<Divider> integer
Range: 2 to 1024
*RST: 2
Example: BB:UWBM:TRIG:0UTP2:PULS:DIV 10

sets the divider to 2 for the marker signal on output MARKER 2.
BB:UWBM: TRIG:0UTP2:FREQ?

queries the resulting pulse frequency of the marker signal.
Response: '4 000 000"

the resulting pulse frequency is 4 MHz.

Manual operation: See "Marker x Mode" on page 36

[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSe:FREQuency?

Queries the pulse frequency of the pulsed marker signal in the setting
SOURce :BB:UWBMb: TRIGger : OUTPut : MODE PULSe. The pulse frequency is
derived by dividing the symbol rate by the divider.

Return values:
<Frequency> float
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Example: BB:UWBM: TRIG:O0UTP2:PULS:DIV 2
sets the divider marker signal on output MARKER 2 to the value
2.
BB:UWBM: TRIG:0OUTP2:MODE PULS

enables the pulsed marker signal.

BB:UWBM: TRIG:0UTP2:PULS:FREQ?

queries the pulse frequency of the marker signal.
Response: '20 000 000"

the resulting pulse frequency is 20 MHz.
Usage: Query only

Manual operation: See "Marker x Mode" on page 36

PPDU Settings

The SOURce : BB: UWBM: PPDU system contains commands for setting the characteris-
tics of the data packet on the physical layer (PPDU).

[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamMDbIE.........ccoiiiiiieiiiiiieiie e 50
[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamble:USED.........ccccceviiiiiiiiiiiiiiiciece e eeee e 50
[:SOURce<hw>]:BB:UWBMDB:PPDU:CSSYNC.....cciiiiuiiiiiieiiieeie e et e e s et eee e e e e e e e enes 51
[:SOURCce<hw>]:BB:UWBMbD:PPDU:DATA. ... iitiettiutieieeeeetiae e eeeeeeraseseeesennaeseeseetnneeeaenenns 51
[:SOURce<hw>]:BB:UWBMb:PPDU:DATA:DSELEC......ccttvueiieieeeicie e e 52
[:SOURce<hw>]:BB:UWBMb:PPDU:DATAPATTEIM.ccuuucieieeieeeiieeeeeeeeieaeeeeeeenneeseeseninneeaeens 52
[:SOURce<hw>]:BB:UWBMbB:PPDU:DLENGIN.....uciiieiiiieiee e et e e e e e e e e 52
[:SOURce<hw>]:BB:UWBMD:PPDU:DRATE. ...ttt ettt s et ee s e e e e e e eas 53
[:SOURce<hw>]:BB:UWBMb:PPDU:ENCOAEr:STATE. ...uuieeieieieiereeeeeeeeeieeeeeeeeeeesssrarnsnnnnnnnnns 53
[:SOURCce<hw>]:BB:UWBMb:PPDU:ILEAVEr:STATE. ..ccvvtieieeieetieieeeeeeeniceseeeeeeteeeeeeeennaenns 53
[:SOURce<hw>]:BB:UWBMD:PPDU:MAC:AINFO.......uciieiiiitiieeeeeieetieeeeeeeeeriaeeeeeeesrnseeeseesnns 53
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:DADDIESS.....ccuuieeeereeineiereererniaeseeeresnesesesnennnanns 54
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIIOL.....cccuueiieeeeeiniaeeeeeeeeieeeeeeeeennee e e e eeeenn s 54
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:APOLICY...cc.uiteeeueeieeeceeeeiiieeeeeeeeeneeeeeaans 54
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLtrol:PVERSION......ccceeerermreninaaanaaaeeeeeeeneaaans 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLtrol:RESErved...........uuururreeuncieiianeeeeeeeneean 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIrol:RETRY.....ccvuueeeeeereeiiieeeeeeeeeieeeeeeeeenaannns 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIrol:SECUre.......ccceuiiiriieiiaeeieeeeeieeee e 56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:SUBTYPE......ccvverueiereereenieeeereennaienannes 56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIrol: TYPE?....cciieiieieeieeeeeeice e eeeeeie e e e e eeeenns 56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SADDIESS. ...ccutittiieiiiiiieieeeieeeeie et eeeeeeseeeaeneees 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONTtrol:FRAGment:INCRement..............ccceeeeeues 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGmMent:MORE...........ccccevvrivernnnnnnn. 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGMeNt:STARL.......coceeiiiiiiiieeieeennns 58
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:SEQuence:INCRement........c...ccceeeunieenns 58
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:SEQuence:STARL.....c..ceeveereeiiieieeeeeen, 58
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONrOlSTATE. .cieitieeeeeeeeeeeeeeeiee e e e e e eeenans 59
[:SOURce<hw>]:BB:UWBMD:PPDU:MAC:STATE......ceeteeeeeeeeererrnrirnteieieieieeeeeaeeaaasasessereeenes 59
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[:SOURce<hw>]:BB:UWBMb:PPDU:MODUIAtION?.....iieeiieieeee et e e e ee e e e 59
[:SOURce<hw>]:BB:UWBMb:PPDU:SCRaMbIErNSTATE ..uuuceieeeieeiiieeeeeeeeteieeeeeetneeeeeeeeennnns 60
[:SOURce<hw>]:BB:UWBMb:PPDU:SPREAMDIE. ......uciieeieiriiieeeeeiieriieeeereeriieeseeeeesnneseeeseesnns 60

[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamble <BPreamble>

Selects the burst preamble. The burst preamble is a 12 symbols long sequence. A "+"
corresponds to 1 and a "-" to -1 respectively.

Note:

This parameter is enabled for configuration only for Cover Sequence set to User, Burst
Transport Mode, Data Rate grater than 200 Mbps and enabled Burst Preamble.

For Cover Sequence set to one of the standard compliant sequences, burst preamble

is read-only.
Parameters:
<BPreamble> string
*RST: +++++++++---
Example: BB:UWBM: TMOD BURS

selects burst transport mode.
BB:UWBM:PPDU:CSS TFC3

sets the packet/frame synchronization cover sequence to TFC3.
BB:UWBM: PPDU: BPR?

queries the burst preamble.
Response: '+++++++-+—-+-"

BB:UWBM:PPDU:CSS USER

sets the packet/frame synchronization cover sequence to user-
defined.

BB:UWBM: PPDU: DRAT DR320M

sets the data rate to 320 Mbps.
BB:UWBM: PPDU:BPR:USED ON

enables using the burst preamble.
BB:UWBM:PPDU:BPR "+—-+—+—+—+—+-"
sets the burst preamble to "+-+-+-+-+-",

Manual operation: See "Burst Preamble" on page 25

[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamble:USED <Used>

Enables/disables using of burst preamble.

Note:

This parameter is enabled only for Burst Transport Mode and Data Rate grater than
200 Mbps.

Parameters:

<Used> 0]1]OFF|ON

*RST: ON
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Manual operation:

PPDU Settings

BB:UWBM: TMOD BURSt

selects burst transport mode.
BB:UWBM: PPDU:DRAT DR320M

sets the data rate to 320 Mbps.
BB:UWBM: PPDU:BPR:USED OFF

enables using the burst preamble.

See "Burst Preamble Used" on page 25

[:SOURce<hw>]:BB:UWBMb:PPDU:CSSync <CsSync>

Selects which cover sequence will be used to spread the packet/frame synchronization
sequence of the PLCP preamble.

Parameters:
<CsSync>

Example:

Manual operation:

TFC1 | TFC2 | TFC3 | TFC4 | TFC5 | TFC6 | TFC7 | TFCS8 |
TFC9 | TFC10 | USER

*RST: TFC1

BB:UWBM: PPDU:CSSync TFC3
sets the packet/frame synchronization cover sequence to TFC3.

See "Cover Sequence (Sync.)" on page 24

[:SOURce<hw>]:BB:UWBMb:PPDU:DATA <Data>

Determines the data source for the data field.

Parameters:
<Data>

Example:

Manual operation:

ZERO | ONE | PATTern | PN9 | PN11 | PN15 | PN16 | PN20 |
PN21 | PN23 | DLISt

PNxx

The pseudo-random sequence generator is used as the data
source. Different random sequence lengths can be selected.

DLISt
A data list is used. The data list is selected with the command
BB:UWBMb: PPDU: DATA: DSELect.

ZERO | ONE

Internal 0 and 1 data is used.

PATTern

Internal data is used. The bit pattern for the data is defined by
the command BB : UWBMb : PPDU: DATA: PATTern.

*RST: PN9

BB:UWBM:PPDU:DATA PATT
selects as the data source for the data fields of burst 0, the bit

pattern defined with the following command.
BB:UWBM:PPDU:DATA: PATT #H3F, 8

defines the bit pattern.

See "Data Source" on page 23
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[:SOURce<hw>]:BB:UWBMb:PPDU:DATA:DSELect <DSelect>
Selects the data list for the DLISt data source selection.

The lists are stored as files with the fixed file extensions *.dm_iqgd in a directory of the
user's choice. The directory applicable to the following commands is defined with the
command MMEMory : CDIR. To access the files in this directory, you only have to give
the file name, without the path and the file extension.

Parameters:
<DSelect> string
Example: BB:UWBM:PPDU:DATA DLIS

selects the Data Lists data source.

MMEM:CDIR 'D:\Lists\DM\IgData'

selects the directory for the data lists.
BB:UWBM:PPDU:MAC:DATA:DSEL 'uwb listl'

selects file uwb_1ist1 as the data source. This file must be in
the directory D: \Lists\DM\ IgData and have the file exten-
sion *.dm_iqgd.

Manual operation: See "Data Source" on page 23

[:SOURce<hw>]:BB:UWBMb:PPDU:DATA:PATTern <Pattern>

Determines the bit pattern for the PATTern selection. The maximum length is 64 bits.

Parameters:
<Pattern> integer
*RST: 0
Example: BB:UWBM:PPDU:DATA PATT

selects as the data source for the data fields of burst 0, the bit
pattern defined with the following command.
BB:UWBM:PPDU:MAC:DATA: PATT #H3F, 8

defines the bit pattern.

Manual operation: See "Data Source" on page 23

[:SOURce<hw>]:BB:UWBMb:PPDU:DLENgth <DLength>
Sets the data length in bytes.

Parameters:
<DLength> integer
Range: 0 (standard transport mode) / 1 (burst transport
mode) to 4095 Bytes
*RST: 2048
Example: BB:UWBM:PPDU:DLEN 256

sets a data length of 256.

Manual operation: See "Data Length" on page 22
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[:SOURce<hw>]:BB:UWBMb:PPDU:DRATe <DRate>

Selects the data rate of the PSDU. The selection of the PSDU bit rate automatically
determines the code rate of the convolutional coder and the subcarrier modulation.

Parameters:

<DRate> DR53M3 | DR80M | DR106M7 | DR160M | DR200M | DR320M |
DR400M | DR480M
*RST: 200

Example: BB:UWBM: PPDU: DRAT DR320M

sets a data rate to 320 Mbps.

Manual operation: See "Data Rate" on page 22

[:SOURce<hw>]:BB:UWBMb:PPDU:ENCoder:STATe <State>

Activates/deactivates the coder.

Parameters:
<State> 0]1|OFF|ON
*RST: ON
Example: BB:UWBM:PPDU:ENC OFF

deactivates the coder.

Manual operation: See "Convolutional Encoder" on page 26

[:SOURce<hw>]:BB:UWBMb:PPDU:ILEaver:STATe <State>

Activates/deactivates the interleaver.

Parameters:
<State> 0|1]|OFF|ON
*RST: ON
Example: BB:UWBM:PPDU:ILE OFF

deactivates the interleaver.

Manual operation: See "Bit Interleaver" on page 26

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:AINFo <Alnfo>
Sets the access information for security functions.

The destination address is 2 bytes long.

Parameters:

<Alnfo> integer
Range: #H0000,16 to #HFFFF,16
*RST: #H0000,16

Example: BB:UWBM: PPDU:MAC:AINF #H1FA5,16

set the access information to H1FA5,16.
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Manual operation: See "Access Info" on page 33

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:DADDress <DAddress>

Enters the destination address of the intended receiver.

The destination address is 2 bytes long. The value is in hexadecimal form.

Parameters:

<DAddress> integer
Range: #H0000,16 to #HFFFF,16
*RST: #H0000,16

Example: BB:UWBM: PPDU:MAC:DADD #HS8F5A,16

set the value for the destination address.

Manual operation: See "Destination Address (hex)" on page 30

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol <FControl>

Enters the value of the frame control field. The Frame control field has a length of 2
bytes (16 bits) and is used to define the protocol version, the frame type, etc.. As an
alternative, the individual bits can be set.

Parameters:

<FControl> integer
Range: #H0000,16 to #HFFFF,16
*RST: #HCO000,16

Example: BB:UWBM:PPDU:MAC:FCON #H100A,16

sets the value of the frame control field.

Manual operation: See "Frame Control (hex)" on page 27

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:APOLicy <APolicy>

Sets the ACK Policy bit, i.e. sets the type of acknowledgement requested by the trans-
mitter. Acknowledgement policy is used if a verification of frame delivery is necessary.

The ACK Policy field has a length of 2 bits.

Parameters:
<APolicy> integer
Range: #HO0,2 to #H3,2
*RST: #HO0,2
Example: BB:UWBM: PPDU:MAC:FCON:APOL #H2,2

sets the acknowledgement type to Block-ACK.
Manual operation: See "ACK Policy" on page 29
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[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:PVERsion <PVersion>
Enters protocol version.

The Protocol Version field has a length of 3 bits. Protocol Version must be set to 0 to
be standard compliant.

Parameters:
<PVersion> integer
Range: #HO0,3 to #H7,3
*RST: #HO0,3
Example: BB:UWBM:PPDU:MAC:FCON: PVER #H1, 3

sets the value of the Protocol Version field.

Manual operation: See "Protocol Version" on page 30

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:REServed <Reserved>
Sets the reserved bits.

The Reserved field has a length of 2 bits.

Parameters:
<Reserved> integer
Range: #HO0,2 to #H3,2
*RST: #HO0,2
Example: BB:UWBM:PPDU:MAC:FCON:RES #H1,2

sets the value of the Reserved field.

Manual operation: See "Reserved" on page 28

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:RETRy <Retry>

Sets the Retry bit.

Note:

This parameter is enabled for data, aggregated data and command frames only.

A value of 1 indicates that the current frame is a retransmission of an earlier frame.

The Retry field has a length of 1 bit.

Parameters:
<Retry> 01

*RST: 0
Example: BB:UWBM:FTYP DATA

sets the frame type to data.
BB:UWBM: PPDU:MAC:FCON:RETR 1

sets the value of the Retry field to 1, i.e. the current frame is a
retransmission of an earlier frame.

Manual operation: See "Retry" on page 28
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[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:SECure <Secure>
Sets the secure bit.

A value of 1 indicates a secure frame. The Secure field has a length of 1 bit.

Parameters:
<Secure> 01
*RST: 0
Example: BB:UWBM: PPDU:MAC:FCON:SEC 1

sets the value of the Secure field to 1, i.e. the current frame is a
secure frame.

Manual operation: See "Secure" on page 30

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:SUBType <Subtype>
Sets the frame Subtype/ Delivery ID bits.

This field is used to assist a receiver in the proper processing of received frames.
Note:

This parameter is not enabled for bacon frames.

For data and aggregated data frames, this field is used as Delivery ID.

For control and command frames, this field is used as Frame Subtype.

The Frame Subtype/ Delivery ID field has a length of 4 bits.

Parameters:
<Subtype> integer
Range: #H0,4 to #HF 4
*RST: #H0,4
Example: BB:UWBM:FTYP CONT

sets the frame type to control.
BB:UWBM:PPDU:MAC:FCON: SUBT #H3, 4
sets the frame subtype to CTS (Clear to Send).
BB:UWBM:FTYP COMM

sets the frame type to control.
BB:UWBM: PPDU:MAC:FCON: SUBT #H3, 4

sets the frame subtype to PTK (Pair-wise Temporal Key).

Manual operation: See "Frame Subtype/ Delivery ID" on page 28

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONtrol:TYPE?
Queries the frame type set with the command BB : UWBMb : FTYPe.
The Frame Type (Frame Control) field has a length of 3 bits.

Return values:
<Type> integer
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Example: BB:UWBM:FTYP AGGR

sets the frame type to aggregated.
BB:UWBM: PPDU:MAC:FCON:TYPE?

queries the frame type.
Response: '#H4,3'

Usage: Query only

Manual operation: See "Frame Type" on page 29

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SADDress <SAddress>
Enters the address of the transmitter.

The source address is 2 bytes long. The value is in hexadecimal form.

Parameters:

<SAddress> integer
Range: #H0000,16 to #HFFFF,16
*RST: #H0000,16

Example: BB:UWBM:PPDU:MAC:SADD #H5A3B, 16

set the value for the destination address.

Manual operation: See "Source Address (hex)" on page 30

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGment:INCRement
<Increment>

Defines the number of packets required to increment the counter of the fragment bits of
the sequence control.

Parameters:
<Increment> integer
Range: 0 to 1024
*RST: 1
Example: BB:UWBM: PPDU:MAC:SCON: FRAG: INCR 2
two packets are required to increment the counter of the frag-
ment bits.

Manual operation: See "Sequence Control" on page 31

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGment:MORE <More>
Enables/disables sending of More Fragments.

Parameters:
<More> 011

*RST: 0
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Example: BB:UWBM: PPDU:MAC: SCON: FRAG:MORE 0
current fragment is the sole or the final fragment of the current
MSDU or MCDU.

Manual operation: See "Sequence Control" on page 31

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGment:STARt <Start>

Enters the start number of the fragment bits of the sequence control.

Parameters:
<Start> integer
Range: #HO0,1 to #H7,1
*RST: #HO,1
Example: BB:UWBM:PPDU:MAC:SCON:FRAG: STAR #H4,1

sets the start value of the fragment bits of the sequence control.

Manual operation: See "Sequence Control" on page 31

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:SEQuence:INCRement
<Increment>

Defines the number of packets required to increment the counter of the sequence bits
of the sequence control.

Parameters:
<Increment> integer
Range: 0 to 1024
*RST: 1
Example: BB:UWBM:PPDU:MAC:SCON:SEQ:INCR 2

two packets are required to increment the counter of the
sequence bits.

Manual operation: See "Sequence Control" on page 31

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:SEQuence:STARt <Start>

Enters the start number of the fragment bits of the sequence control.

Parameters:
<Start> integer
Range: #HO0,11 to #HFFF,11
*RST: #H0,12
Example: BB:UWBM:PPDU:MAC:SCON:SEQ:STAR #HFF,11

sets the start value of the sequence bits of the sequence control.

Manual operation: See "Sequence Control" on page 31
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[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:STATe <State>
Activates/deactivates the sequence control field.
Note:

Sequence Control is not enabled for control frames.

Parameters:
<State> 0]1|OFF|ON
*RST: OFF
Exanuﬂe: BB:UWBM: PPDU:MAC:SCON:SEQ:STAT ON

activates sequence control field.

Manual operation: See "MAC Header" on page 27

[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:STATe <State>

Activates/deactivates the generation of the MAC Header.

Parameters:
<State> 0]1]|OFF|ON
*RST: OFF
Example: BB:UWBM: PPDU:MAC:SCON:STAT ON

activates the generation of the MAC Header.

[:SOURce<hw>]:BB:UWBMb:PPDU:MODulation?

Queries the modulation type. The modulation mode depends on the selected PSDU
data rate.(SOURce : BB: UNBM: PPDU : DRAT).

Return values:
<Modulation> QPSK | DCM

Example: BB:UWBM: PPDU:DRAT DR8OM

sets a data rate to 80 Mbps
BB:UWBM: PPDU:MOD?

queries the modulation mode.
Response: "QPSK"
BB:UWBM:PPDU:DRAT DR320M

sets a data rate to 320 Mbps
BB:UWBM: PPDU:MOD?

queries the modulation mode.
Response: "DCM"

Usage: Query only

Manual operation: See "Modulation" on page 22
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[:SOURce<hw>]:BB:UWBMb:PPDU:SCRambler:STATe <State>

Activates/deactivates the scrambler.

Parameters:
<State> 0]1|OFF|ON
*RST: ON
Example: BB:UWBM:PPDU:SCR OFF

deactivates the scrambler.

Manual operation: See "Scrambler" on page 26

[:SOURce<hw>]:BB:UWBMb:PPDU:SPReamble <SPreamble>

Selects the standards preamble. The standard preamble is a 24 symbols long
sequence. A "+" corresponds to 1 and a "-" to -1 respectively.

Note:
This parameter is enabled for configuration only for Cover Sequence set to User.

For Cover Sequence set to one of the standard compliant sequences, standard pream-
ble is read-only.

Parameters:
<SPreamble> string

*RST: +++++++++HH -
Example: BB:UWBM: TMOD STAN

selects standard transport mode.
BB:UWBM:PPDU:CSS TFC3

sets the packet/frame synchronization cover sequence to TFC3.
BB:UWBM: PPDU: SPR?

queries the standard preamble.

Response: '+++++tttttrtttttttt—+—+-"
BB:UWBM:PPDU:CSS USER

sets the packet/frame synchronization cover sequence to user-
defined.

BB:UWBM:PPDU:SPR "+-+—+—+—+—+—+—F+—+—+—+—+-"
'sets the standard preamble to "+-+-+-+-+-+-+-+-+-+-+-+-",

Manual operation: See "Standard Preamble" on page 25
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[:SOURCce<hw>]:BB:UWBMD:BGROUP. ... ..ottt ettt ettt e et e e e e e e saeeeneeeeseeenreesseaannas 38
[:SOURce<hw>]:BB:UWBMb:CLIPPINGILEVEL........coiiiiiiiiiie e e 44
[:SOURce<hw>]:BB:UWBMb:CLIPping:MODE.... ...45
[:SOURce<hw>]:BB:UWBMbD:CLIPPING:STATE. ...ttt ettt ettt et e e e s e e beeeneeaneaan 45
[:SOURCE<hW>]:BBIUWBMD:IFTYPE.....cciiiiiiiiitiitee ettt ettt ettt e nbee e 38
[:SOURce<hw>]:BB:UWBMD:HSEQUENCE.........cccuieiiiiiiiiaitieeiee ettt ettt ettt ettt e beesaeeeneean 39
[:SOURce<hw>]:BB:UWBMb:HSEQUENCE:USER[:STATE]....ccuiietiiiii ettt et 39
[:SOURCE<hW>]:BB:UWBMD:IIFS:TYPE........ccuiiiiieieeeee ettt ettt ettt e ssae e eaeeese e sseebeesneeanneean
[:SOURCe<hw>]:BB:UWBMD:IFS:VALUE...........ooiiiitii ettt e e e e et e e e e e snne e e enneas
[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamble
[:SOURce<hw>]:BB:UWBMb:PPDU:BPReamMbIEIUSED............cociiiiiiiiiiiieiiecee e 50
[:SOURCce<hw>]:BB:UWBMD:PPDUICSSYNC.......cciiiiiiiieitieiiieiiee et siee ettt st sbeesseeesaeesaseesseeebeesneeeneeean 51
[:SOURce<hw>]:BB:UWBMD:PPDUIDATA. ... ittt ettt ettt et e e bt e et e e eaeeenseesseaenseeeneeenneanns 51
[:SOURce<hw>]:BB:UWBMbD:PPDU:DATAIDSELECL........cceeiiiitieiiieiie ettt 52
[:SOURce<hw>]:BB:UWBMb:PPDU:DATAIPATTEIN......oei ittt saee e e e s e nreaeans 52
[:SOURce<hw>]:BB:UWBMb:PPDU:DLENGth.........oooiiii e 52
[:SOURCce<hw>]:BB:UWBMD:PPDU:DRATE. .....coteiiriieierieaee st eee st e e sieeseesteeneeneesneeneesneeneesneeneesneeneesneeneessens 53
[:SOURce<hw>]:BB:UWBMb:PPDU:ENCOAEISTATE. .....ccitiie ettt ettt saee e e e s enrea e 53
[:SOURce<hw>]:BB:UWBMbD:PPDU:ILEAVEr:STATE. ...cciuiiiiieiiieieeeiie ettt stee e eaee e e seeeenseesneeennee e
[:SOURce<hw>]:BB:UWBMbD:PPDU:MAC:AINFO.......eiiiiiiiiiie ittt
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:DADDress...
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLIOL........ooiiiiiiietieeie ettt
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIIrOEAPOLICY.......coiiiiiiiiiieieesie ettt 54
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLrol:PVERSION..........cccouiiiiiie et 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLtrol:RESErved............cccooiiiiiiiieiiecie e 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIrOERETRY ...ttt 55
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONLrol:SECUIE..........ccciieieeieee ettt 56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONTtrol:SUBType.. ....56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:FCONIrOLETYPE?......cciiiiee e 56
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SADDIESS........ccccctvieeiriieeiieeeeiteeeeetee e st e e siaeeeesaee s eanveaesenreeesaneeas 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGment:INCRement............ccoeoiiiiiiieniieiie e 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGMeNt:MORE............cccoooiiiiiiiiiieeece e 57
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:FRAGMENt:STARL.........oeiiiieeeiecce e 58
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONtrol:SEQuence:INCRemenNt............cccerveririenenieciecee 58
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONTtrol:SEQuence:STARt
[:SOURce<hw>]:BB:UWBMb:PPDU:MAC:SCONLIrOLSTATE.....oei ittt ettt
[:SOURce<hw>]:BB:UWBMD:PPDUIMAC:STATE. ..ottt ettt ettt et e e beesaeeenseesnreenseeanne 59
[:SOURce<hw>]:BB:UWBMb:PPDU:MODUIGtION?. .....c...iiiiiiiiiiiii it 59
[:SOURce<hw>]:BB:UWBMb:PPDU:SCRaAMDIEISTATE......ccviie ittt 60
[:SOURce<hw>]:BB:UWBMb:PPDU:SPREAMDIE. ........ooiiiiiiiiiieiii ittt 60
[:SOURCE<hW>]:BB:UWBMDIPRESEL........ccutiitiiiiiiiie ittt sttt nne e 40
[:SOURce<hw>]:BB:UWBMb:RESAMPING:STATE. ......iiiiiiiieiieetie ettt b et 46
[:SOURce<hw>]:BB:UWBMb:RESAMPING:TF ... ..ottt 46
[:SOURce<hw>]:BB:UWBMb:SETTING:CATAIOG?. ....cciiiitiiiieiiiei ittt 40
[:SOURce<hw>]:BB:UWBMb:SETTing:DELete

[:SOURce<hw>]:BB:UWBMb:SETTing:LOAD......

[:SOURce<hw>]:BB:UWBMb:SETTing:STORe
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[:SOURce<hw>]:BB:UWBMb:SETTING:STOREIFAST ......oiiiiiiiiitieiee ettt 42
[:SOURce<hw>]:BB:UWBMD:SLENGN. ..ottt et et 42
[:SOURce<hw>]:BB:UWBMb:SRATE:VARIGHON. ......ccctiiiiiiiiiiiii it 45
[:SOURCESNW>]:BB:IUWBMD:STATE. ...ctiieiitiee ettt ste e ettt e ettt e et ee e stae e e sasa e e e saaeeeetaeeeentaeaessseeessseeeansaeesnnnes 42
[:SOURCE<hW>]:BB:UWBMD: TFCOTE. ....ccuiieiiiiiieiie ettt ettt ettt et e et sae et e e eaeeemteesseeebeeeneeanneaan 43
[:SOURce<hw>]:BB:UWBMb:TMODe..... ....43
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPUt<Ch>:MODE...........c.cccoiiiiiiiiie it 47
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPUt<Ch>:OFFTIMe........ccciiiiiiiiiiieeie et 47
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPUI<Ch>:ONTIME.......cccoiiiiiiiieiierieeiee e 47
[:SOURce<hw>]:BB:UWBMb:TRIGGer:OUTPUL<Ch>:PATTEM......cccciiiiiiiieieeeeee e 48
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSE:DIVIder..........ccooeiiiiiiiiiiieii e 48
[:SOURce<hw>]:BB:UWBMb:TRIGger:OUTPut<ch>:PULSe:FREQUENCY?.........ccceriuiiriiiiiiiie e 48
[:SOURce<hw>]:.BB:UWBMb:VERSion?.................
[:SOURce<hw>]:BB:UWBMb:WAVEeform:CREGLE..........cocoiiiiiiii it
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