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R&S®FSV3-K8

Documentation overview

1.1

1.2

User manuals and help

Documentation overview

This section provides an overview of the R&S FSV/A user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/FSVA3000
www.rohde-schwarz.com/manual/FSV3000
Further documents are available at:
www.rohde-schwarz.com/product/FSVA3000

www.rohde-schwarz.com/product/FSV3000

Getting started manual

Introduces the R&S FSV/A and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc.

A printed version is delivered with the instrument. A PDF version is available for down-
load on the Internet.

User manuals and help

Separate user manuals are provided for the base unit and the firmware applications:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the R&S FSV/A is
not included.

The contents of the user manuals are available as help in the R&S FSV/A. The help
offers quick, context-sensitive access to the complete information for the base unit and
the firmware applications.

All user manuals are also available for download or for immediate display on the Inter-
net.
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Specifications and brochures

1.3 Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

1.4 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@Rohde-Schwarz

1.5 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

R&S®FSVA3000/FSV3000 Service manual

1.6 Instrument security procedures

Deals with security issues when working with the R&S FSV/A in secure areas. It is
available for download on the internet.

1.7 Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S FSV/A. It also lists the firmware applications and their order
numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/FSV3000 /

www.rohde-schwarz.com/brochure-datasheet/FSVA3000
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R&S®FSV3-K8 Documentation overview

Release notes and open-source acknowledgment (OSA)

1.8 Application notes, application cards, white papers,
etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/FSV3000 /

www.rohde-schwarz.com/application/FSVA3000

1.9 Release notes and open-source acknowledgment
(OSA)

The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

See www.rohde-schwarz.com/firmware/FSV3000 /

www.rohde-schwarz.com/firmware/FSVA3000
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Key features

2 Welcome to the R&S FSV3 Bluetooth mea-
surement application

The R&S FSV3-K8 is a firmware application that adds functionality to perform Blue-
tooth BR/EDR/LE measurements to the R&S FSV/A.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation.

General R&S FSV/A functions

The application-independent functions for general tasks on the R&S FSV/A are also
available for Bluetooth BR/EDR/LE measurements and are described in the
R&S FSV/A user manual. In particular, this comprises the following functionality:

® Data management
® General software preferences and information

The latest version is available for download at the product manuals homepage:

www.rohde-schwarz.com/manual/FSV3000.

Installation

You can find detailed installation instructions in the R&S FSV/A Getting Started manual
or in the Release Notes.

2.1 Key features

The R&S FSV3 Bluetooth measurement application features:

® Acquisition and analysis of signals according to the Bluetooth standard, up to
release 5.2

® Analysis of Basic Rate (BR), Enhanced data rate (EDR) and Low energy (LE) sig-
nals

® |n-band spurious emission measurements in swept spectrum mode
® Modulation characteristics measurement in I/Q mode, including:

— Automatic detection of packet type and packet length

— Constellation

— Demodulated waveform

— Demodulated bitstream (symbols)

— Frequency offsets

— Frequency drift

- ICFT

—  Output power

— Adjacent channel power (ACP)
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Starting the R&S FSV3 Bluetooth measurement application

® Channel sounding of Bluetooth LE signals in line with Bluetooth Core Specification
version 6.0, including the following features:

— Channel Sounding (CS) channel type

— LE uncoded PHY LE 2M 2BT with PHY 2 Msymbol/s demodulation and band-
width time product BT = 2

— CS initiator and reflector modes

— Analysis of CS steps with different configurations including Mode-0, Mode-1,
Mode-2 and Mode-3 configurations

— Analysis of CS steps with user-defined random sequence or sounding
sequence

2.2 Starting the R&S FSV3 Bluetooth measurement appli-
cation

Bluetooth BR/EDR/LE measurements are performed in a separate application on the
R&S FSV/A.

To activate the R&S FSV3 Bluetooth measurement application

1. Select [MODE].

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSV/A.

2. Select "Bluetooth".

9 Bluetooth®

The R&S FSV/A opens a new channel for the R&S FSV3 Bluetooth measurement
application.

The measurement is started immediately with the default settings. It can be configured
in the Bluetooth BR/EDR/LE "Overview" dialog box, which is displayed when you
select "Overview" from any menu (see Section 5.1, "Configuration overview",

on page 60).

Multiple Channels and Sequencer Function

When you activate an application, a new channel is created which determines the
measurement settings for that application ("Channel"). The same application can be
activated with different measurement settings by creating several "Channel"s for the
same application.

The number of channels that can be configured at the same time depends on the avail-
able memory on the instrument.
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Understanding the display information

Only one measurement can be performed at any time, namely the one in the currently
active channel. However, to perform the configured measurements consecutively, a
Sequencer function is provided.

If activated, the measurements configured in the currently defined "Channel"s are per-
formed one after the other in the order of the tabs. The currently active measurement is
indicated by a € symbol in the tab label.

The result displays of the individual channels are updated in the tabs (as well as the
"MultiView") as the measurements are performed. Sequential operation itself is inde-
pendent of the currently displayed tab.

For details on the Sequencer function, see the R&S FSV/A User Manual.

2.3 Understanding the display information

The following figure shows the result display during a basic Bluetooth in-band spurious
emissions measurement. All different information areas are labeled. They are
explained in more detail in the following sections.

MultiView =2 Spectrum ! X Bluetooth ! X

Ref Level 0.00 dBm Capture Time AUTO Standard Basic Rate SGL

Capture Length 40000 Packet Type UNDEFINED Count 10/10
Tnp: File Freq 2.441 GHz
Z'RF Envelope o1 Clrw 3 RF Spectrum o1 Clrw 4 Demod Waveform e 1 Clrw

= i
u Jn I,

Us 312.5 ps/ 3.125ms 2.439 GHz 312.5ps/ 3.125ms
1 Result Summary

Packet Information

Packet Type UNDEFINED

Packet Length 0 sym

Modulation Characteristics Current a Average Limits

Output Power Peak == == === <= 23.00 dBm
Qutput Power Avg ---| (0.00 dBm, 20.00 dBm)
Output Power Rel -

A f1 (00001111) Max

A f1 (00001111) Min

A f1 (00001111) Avg 40.00 kHz, 175.00 kHz)

A f2(01010101) Max - - — 115.00 kHz

A £2 (01010101) Min i

[T

1 = Channel bar for firmware and measurement settings

2 = Diagram area

3 = Window title bar with diagram-specific (trace) information

4 = Diagram footer with diagram-specific information, depending on result display
5 = Instrument status bar with error messages and date/time display

Channel bar information

In the R&S FSV3 Bluetooth measurement application, the R&S FSV/A shows the fol-
lowing settings:
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Understanding the display information

Table 2-1: Information displayed in the channel bar in the R&S FSV3 Bluetooth measurement applica-

tion

Label Description

"Ref Level" Reference level

"m.+el. Att" Mechanical and electronic RF attenuation

"Offset" Reference level offset

"Capture Time" Data acquisition time

"Capture Length" Number of captured samples per sweep
For channel sounding measurements: total number of steps per measure-
ment

"Standard" Selected Bluetooth standard

"Packet Type" Detected packet type
Sweep mode, e.g. "SGL" for single sweep

"Count" Average sweep count

Window title bar information

For each diagram, the header provides the following information:

1 RF Envelope

Figure 2-1: Window title bar information in the application for analog modulation analysis

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Detector

Diagram footer information

The diagram footer (beneath the diagram) indicates the displayed time or frequency
range.

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram.

Furthermore, the progress of the current operation is displayed in the status bar.
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About Bluetooth BR/EDR/LE

3 Measurement basics

Some background knowledge on basic terms and principles used in Bluetooth
BR/EDR/LE measurements is provided here for a better understanding of the required
configuration settings.

3.1 About Bluetooth BR/EDR/LE

The frequency band defined for Bluetooth devices is the unlicensed 2.4 GHz Industrial,
Scientific and Medical (ISM) frequency band.

Bluetooth specifies three operating modes. A time division duplex (TDD) scheme for
duplex transmission is defined for all three modes.

® The mandatory basic rate (BR) uses binary FM modulation. It provides a data rate
of 1 Mbps, and a symbol rate equal to 1 Msymbol/s.
Up to 79 channels with a spacing of 1 MHz are available.
® The optional enhanced data rate (EDR) uses two types of PSK modulation, the
/4-DQPSK or 8DPSK, and achieves data rates of 2 Mbps and 3 Mbps, respec-
tively.
Both modulations schemes have a symbol rate equal to 1 Msymbol/s.
Up to 79 channels with a spacing of 1 MHz are available.
® Bluetooth Low Energy (LE) provides data transfer from low-power devices running
on the smallest of batteries to a larger device, such as a PC, a mobile phone, or a
PDA. Bluetooth LE establishes a connection, e.g. to a wristwatch, a heart rate sen-
sor, or a digital camera for data transfer.
Bluetooth Low Energy supports different transmission modes at the physical layer:
— LE 1M: uncoded, 1 symbol per data bit, 1 Msymbol/s data rate
— LE 2M: uncoded, 1 symbol per data bit, 2 Msymbol/s data rate
— LE Coded: 2 symbols per data bit, 1 Msymbol/s data rate
For LE Coded, the header block of the packet contains a coding indicator,
which defines the pattern mapping used by the subsequent payload block.
— BT 2.0 (for channel-sounding measurements only):
uncoded, 2 symbols per data bit, 2 Msymbol/s data rate, modulation band-
width-symbol time product (BT) = 2.0

For LE 1M/Coded: up to 81 channels with a spacing of 1 MHz are available.

For LE 2M: Up to 40 communication channels with a spacing of 2 MHz are available.

Table 3-1: Bluetooth characteristics

Regulatory range Operating mode | RF channels k and center frequencies f

2400.0 MHz to 2483.5 MHz | BR/EDR k=0to 78, f=k* 1 MHz + 2402 MHz

LE 1M, LE Coded | k =0 to 80, f =k * 1 MHz + 2402 MHz

LE 2M, BT 2.0 k=0to 39, f=k*2MHz + 2402 MHz
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Output power

The core specification of Bluetooth wireless technology defines the limits of output
power levels at the maximum power. The minimum output power is limited to -20 dBm.
The maximum output power for LE is limited to 10 dBm.

e Bluetooth packet types for BR/IEDR...........ooiiiiiiiiiecccciie e eeeeeeeaeenens 15
o Bluetooth transSport MOAES..........coooiiiiiii e e e e e eeeeeaeeaees 18
o Packet structure and fieldS........ooeuueeiiiieeeeee e 18
e Bluetooth modulation SChEMES..........ooeeeiiieeee e 21
0 Packet fOrmats fOr LE........ooouuuiiiiiieee et e e e e e e e e eeaaas 22
®  Packet types fOr LE..... ...t a s 23
o Packet structure and fieldS.........oouvueiiiiiiie e 25
o Modulation SCheme fOr LE...........uoiiiiieeeieee et 27
L J B 1 = Tox 1 o] o T 1 T L1 Vo SR 27

3.1.1 Bluetooth packet types for BR/IEDR

3.1.1.1 ACL packets

The ACL packets are used for asymmetric links and they contain user data or control
data. The table and the figures below give an overview of the ACL packets and their

structure.

Table 3-2: ACL packet - basic rate

Type Payload User Payload | FEC CRC Slot number

Header (bytes) | (bytes)

DM1 1 0-17 2/3

DH1 0-27 no 1
DM3 0-121 2/3

DH3 2 0-183 no Yes, 16-bit 3
DM5 0-224 2/3

DH5 0-339 no 5
AUX1 1 0-29 no

Access Header| Payload
Code

Figure 3-1: Packet structure of ACL packets - basic rate
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Table 3-3: ACL packets - enhanced rate

About Bluetooth BR/EDR/LE

Figure 3-2: Packet structure of ACL packets - enhanced data rate

3.1.1.2

SCO and eSCO packets

Type Payload User Payload | FEC CRC Slot number
Header (bytes) | (bytes)

2-DH1 0-54 1

2-DH3 0-367 3

2-DH5 2 0-679 no Yes, 16-bit 5

3-DHA1 0-83 1

3-DH3 0-552 3

2-DH5 0-1021 5

frocess Header]Guard| Svmc |F asdoad |Traier

Code

The SCO and eSCO packets are used for symmetric links. The SCO packets are used
for 64 kb/s speech transmission and for transparent synchronous data. The eSCO

packets are also used for 64kb/s speech transmission and transparent data at 64 kb/s
but also at other rates.

The tables and the figures below give an overview of the SCO and eSCO packets and
their structure.

Table 3-4: SCO packets

Figure 3-3: Packet structure SCO packets

Apncess
Cade

Header

Vioce
Field

Figure 3-4: Packet structure SCO packets (data only)
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Type Payload User Payload | FEC CRC Slot number
Header (bytes) | (bytes)
HV1 10 1/3
HV2 n.a. 20 no
HV3 30 2/3 n.a.
DV 1 (data only) 10+(0-9) 2/3 (data only) | Yes, 16-bit
(data only)
Access
Header| Fayload
Code
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Table 3-5: eSCO packets - basic rate

Type Payload User Payload | FEC CRC Slot number
Header (bytes) | (bytes)

EV3 1-30 no 1

EV4 n.a. 1-120 2/3 Yes, 16-bit 3

EV5 1-180 no (Data only) 3

Apncess Header| Payload
Cade

Figure 3-5: Packet structure eSCO packets - basic rate

Table 3-6: eSCO packets - basic rate

Type Payload User Payload | FEC CRC Slot number
Header (bytes) | (bytes)

2-EV3 1-60 1

2-EV5 n.a. 1-360 no Yes, 3

3-EV3 1-90 16-bit 1

3-EV5 1-540 3

Access :

Code Header]Guard| Symc P asd oad |Trailer

Figure 3-6: Packet structure eSCO packets - enhanced data rate

3.1.1.3 Link control packets for ACL, SCO, eSCO transport modes

There are some common kinds of packet types. An overview of these packet types is
given in the table below.

Table 3-7: Common link control packets

Transport modes | Type Payload | FEC CRC Application
Header
(bytes)
SCO, eSCO, ACL |ID Paging, inquiry, response
SCO, eSCO, ACL | NULL n.a. n.a. n.a. Carries Link information to the source,

e.g. about successfully received signal
(ARQN) or the state of the receiving
buffer (FLOW)

SCO, eSCO, ACL | POLL Similar to NULL packet, used by the
Central to poll the Peripheral devices,
must be confirmed

SCO, ACL FHS 18 2/3 Yes Page Central response, inquiry
response, in roll switch
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3.1.2

3.1.3

3.1.31

About Bluetooth BR/EDR/LE

Table 3-8: Common link control packets: packet structure

Packet Type ID Packet Types NULL and PULL Packet Types FHS
Arecesz Code Access Arccess
Payload
(DAK orAC) Code [ Code [cader] Farl

Bluetooth transport modes

There are three different transport modes defined in the Bluetooth core specification,
each of them with special applications:

® Synchronous connection-oriented (SCO)
The SCO transport mode is used for a symmetric point-to-point link establishment
between a Central and a specific Peripheral in the piconet.

® Extended synchronous connection-oriented (eSCO)
The eSCO transport mode is used for a symmetric or asymmetric, point-to-point
link establishment between the Central and a specific Peripheral.

® Asynchronous connection less (ACL)
The ACL transport mode is used for a point-to-multipoint link establishment
between the Central and all Peripheral participating on the piconet.

There are some common transmitted packets used by all transport modes and some
specific packets defined for each transport mode.

Packet structure and fields

Almost all Bluetooth transmitted packets have a standard format and consist of the
access code, the header and the payload with useful information. The exceptions are
the ID packet which consists of the access code only and NULL and POLL packets
which carry only the access code and the header.

Access code

The access code is used for synchronization, DC offset compensation and identifica-
tion. The fields of the access code are shown in the figure below and their meaning is
explained in the table below.

L3E 4 64 4 MIZE
Preamble payhc weotd| Trailes
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Table 3-9: The access code fields

Field Description Packets

Preamble | A fixed zero-one pattern of 4 symbols, used to facili- | All packets
tate DC compensation

Sync word | A 64-bit code word derived from a 24-bit address, All packets
improves timing acquisition

Trailer A fixed zero-one pattern of four symbols, extended | All packets, except ID
DC compensation

3.1.3.2 Header

The header contains link control information. The fields of the header are shown in the
figure and their meaning is explained in the table below.

L3E 3 4 1 1 2 MER
LT _ADDE | TYPE ARQN|SECQH | HEC

Table 3-10: The header fields

Field Description Packets

LT_ADDR | Logical transport address. The field indicates the destination Peripheral for a
packet in a Central-to-Peripheral transmission slot and the source Peripheral
for a Peripheral-to-Central transmission slot.

TYPE Type code. The field specifies which packet type is used.

FLOW Flow control, used for flow control of packets over the ACL logical transport. All packets,
When the RX buffer in the recipient is full, a STOP indication must be returned. | except ID
When the RX buffer can accept data, a "Go" indication must be returned.

ARQN Automatic repeat request number, acknowledgment indication, used to inform
the source of a successful transfer of payload data with CRC can be positive
acknowledged ACK or negative acknowledged NAK.

SEQN Sequential numbering scheme to order the data packet stream.

HEC Header-error-check to check the header integrity.

3.1.3.3 Payload format

The payload structure depends on the type of the data field and the data rate. Two
fields are defined in the payload: the synchronous data field and the asynchronous
data field. The ACL packets only have the asynchronous data field and the SCO and
eSCO packets only have the synchronous data field. The exception is DV of SCO
transport mode which has both data fields, synchronous and asynchronous.
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Synchronous data fields

Fosie vl vackels Enhaticed rate packets

S0 R Pleln

Asynchronous data fields

Ilulti-slot ACL packets Single-slot ACL packets

LLID Flu:rw. Feserved |Payload Data |[CRC LLID| Flowr -Paylnad Cata |CEC

Synchronous and asynchronous data fields

W oice Field (Data Field

S T

LL ID|Fla Payload Data [CEC

The meaning of some payload fields is given in the table below.

Table 3-11: The payload fields

Field Description

CRC Cyclic redundancy error check

Guard Guard time for physical layer change of the modulation scheme.

Sync Synchronization sequence for physical layer change of the modulation scheme.
LLID Logical link identifier that specifies the logical link.

Flow Field which controls the flow on the logical channels.

The payload format and content of the FHS packet are different from other packets.
The fields of the FHS packet are shown in the figure below and their meaning is
explained in the table below.

Parityly op |RIR | ndefined| SR [Reserved [UAR[ v ap [S1555 8 LT_ADDR oy jeg7 3 | FageSemn g
hits Device Ilode
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Table 3-12: The payload fields for the FHS packet

Field Description

Parity bits Form the first part of the sync word of the access code of the device that sends the FHS
packet.

LAP Lower address part of the device that sends the FHS packet.

EIR Extended inquiry response that provides miscellaneous information during the inquiry

response procedure.

Undefined Reserved for future use and set to zero.

SR Scan repetition field that indicates the interval between two consecutive page scan win-
dows.

Reserved Reserved for future use and set to 10.

UAP Upper address part of the device that sends the FHS packet.

NAP Non-significant address part of the device that sends the FHS packet.

Class of Class of the device that sends the FHS packet. This field is defined in Bluetooth-assigned

device numbers.

LT _ADDR Logical transport address

CLK27-2 Equals the value of the native clock of the device that sends the FHS packet, sampled at
the beginning of the transmission of the access code of this FHS packet.

Page scan Indicates which scan mode is used by the sender of the FHS packet.

mode

3.1.4 Bluetooth modulation schemes

The modulation used for the basic data rate packets is GFSK (Gaussian Frequency
Shift Keying) with a bandwidth bit period product BT = 0.5. The modulation index is
between 0.28 and 0.35.

The modulation scheme used for enhanced data rate packets changes within the
packet. The access code and packet header have a GFSK modulation scheme and are
transmitted with the basic rate 1 Mbps. The subsequent synchronization sequence,
payload and trailer sequence have a PSK modulation format and are transmitted with a
data rate of 2 Mbps or optionally 3 Mbps.

m/4-rotated differential quadrature phase shift keying (1/4—-DQPSK) is defined for the
2 Mbps transmission. Differential 8-level phase shift keying (8DPSK), is defined for the
3 Mbps transmission.

The modulation formats and corresponding packet types are given in the table below.
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Table 3-13: The modulation formats and corresponding packet types

Modulation format Packet types

GFSK ID, NULL, POLL, FHS, DM1, DH1, DM3, DH3, DM5, DH5, AUX1, HV1, HV2, HVS,
DV, EV3, EV4, EV5

GFSK + m/4-DQPSK | 2-DH1, 2-DH3, 2-DH5, 2-EV3, 2-EV5

GFSK + 8DPSK 3-DHA1, 3-DH3, 3-DH5, 3-EV3, 3-EV5

3.1.5 Packet formats for LE

Packet formats for LE uncoded PHY

The following packet format is defined for the LE uncoded PHY's and is used for both
advertising channel packets and data channel packets.

Preamble | Access Address | PDU | CRC | CTE :

Figure 3-7: LE uncoded PHY packet format

Each packet consists of four mandatory fields: preamble, access address, PDU, and
CRC. For Bluetooth direction finding, the optional field Constant Tone Extension (CTE)
is at the end of the packet. See also Direction finding

Table 3-14: Packet format for LE uncoded PHY

Physical layer Preamble | Access address PDU CRC CTE
LE 1 Msymbol/s 1 octet 4 octets 2 to 257 octets | 3 octets 16 ps to 160 us
LE 2 Msymbol/s 2 octets 4 octets 2 to 257 octets | 3 octets 16 ps to 160 us

The preamble is transmitted first, followed by the access address, followed by the PDU
followed by the CRC and optionally followed by CTE. The entire packet is transmitted
at the same symbol rate.

The transmit time for an LE uncoded PHY packet is between 44 us and 2120 ys. The
period extends by an additional period of 16 ps to 160 ps, if CTE is active.

Packet formats for LE coded PHY

The following packet format is defined for the LE coded PHY and is used for both
advertising channel packets and data channel packets.

+—S =8 coding————»<+-S =2 or S = 8 coding—

Preamble | Access Address | CI TERM1 PDU | CRC | TERM2

FEC block 2—

\ 4
A

«— FEC block 1

Figure 3-8: LE coded PHY packet format
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Each packet consists of the preamble, FEC block 1, and FEC block 2. The preamble is
not coded. The FEC block 1 consists of three fields: access address, coding indicator
(Cl), and TERM1. These fields use the S=8 coding scheme. The Cl field determines
which coding scheme is used for FEC block 2. The FEC block 2 consists of three
fields: PDU, CRC, and TERM2. These fields use either the S=2 or S=8 coding scheme,
depending on the value of the Cl field.

The entire packet is transmitted with 1 Msymbol/s modulation. The following table cap-
tures the size and duration of the data packet fields.

Table 3-15: Packet format for LE coded PHY

Pream- | Access |Cl |TERM1 |PDU CRC | TERM2
ble address
Number of uncoded bits 80 32 2 3 16 - 2056 24 3
Duration in ps for S=8 coding | 80 256 16 |24 128 - 16448 192 24
Duration in ps for S=2 coding | 80 256 16 |24 32-4112 48 6

Packets take between 462 ps and 17040 ys to transmit.

Packet types for LE

Test packet types

The test packet PDU is subdivided into a PDU header and the payload field. The PDU
header indicates the payload content type and the payload length expresses in octets.
RFU field means reserved for future use.

PDU
LSB MSB
Header Payload
2 octets 0-255 octets

PDU type | RFU | Length
4 bits 4 bits | 8 bits

LE test packets are described in the "Air Interface Packets" section of the core specifi-
cation for Bluetooth wireless technology, volume 6, part B.

Advertising channel packet types

The advertising channel PDU has a 16-bit header and a variable-size payload. The
header fields of the advertising channel PDU are as shown in Section 3.1.3.2,
"Header", on page 19.
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Table 3-16: Advertising packet types:

ADV_IND SCAN_REQ
ADV_DIRECT_IND SCAN_RSP
ADV_NONCONN_IND CONNECT_IND

ADV_SCAN_IND

Data channel packet types

The data channel PDU has a 16-bit header, a variable size payload, and can include a
message integrity check (MIC) field as shown in Section 3.1.3.2, "Header", on page 19.

The MIC field is not included in an unencrypted link layer (LL) connection. Nor in an
encrypted LL connection with a data channel PDU with a zero length payload. The MIC
field is included in an encrypted LL connection, with a data channel PDU with a non-
zero length payload. The MIC calculation is specified in the section 1 of the core speci-
fication for Bluetooth wireless technology, volume 6, part E.

Besides the data packet type, the instrument supports the following CONTROL_DATA

packet types.

Table 3-17: Control data packet types

Opcode CONTROL_DATA Opcode CONTROL_DATA
0x00 LL_CONNECTION_UPDATE_IND 0x07 LL_UNKNOWN_RSP
0x01 LL_CHANNEL_MAP_IND 0x08 LL_FEATURE_REQ
0x02 LL_TERMINATE_IND 0x09 LL_FEATURE_RSP
0x03 LL_ENC_REQ O0x0A LL_PAUSE_ENC_REQ
0x04 LL_ENC_RSP 0x0B LL_PAUSE_ENC_RSP
0x05 LL_START_ENC_REQ 0x0C LL_VERSION_IND
0x06 LL_START_ENC_RSP 0x0D LL_REJECT_IND
Table 3-18: Additional control data packet types

Opcode CONTROL_DATA Opcode CONTROL_DATA
0x0E LL_PERIPHERAL_FEAT_REQ 0x14 LL_LENGTH_REQ
0xOF LL_CONNECTION_PARAM_REQ 0x15 LL_LENGTH__RSP
0x10 LL_CONNECTION_PARAM_RSP 0x16 LL_PHY_REQ

0x11 LL_REJECT_EXT_IND 0x17 LL_PHY_RSP

0x12 LL_PING_REQ 0x18 LL_PHY UPDATE_IND
0x13 LL_PING_RSP 0x19 LL_MIN_USED_CHANNELS_IND

User Manual 1179.6450.02 — 05

24



R&S®FSV3-K8

Measurement basics
About Bluetooth BR/EDR/LE

3.1.7 Packet structure and fields

3.1.7.1 Advertising channel packet structure

Header
PDU
LSB MSB
Header Payload
2 octets 1-255 octets

PDU type | RFU | ChSel | TXAdd | RxAdd | Length
4 bits 1 bit | 1bit 1 bit 1 bit | 8 bits

The possible PDU types, indicated in the header of advertising channel PDU, are
listed in the previous tables, see Table 3-16.

The ChSel, TxAdd and RxAdd fields contain information specific to the PDU type.
If the ChSel, TxAdd or RxAdd fields are not defined as used in a given PDU then
they are considered Reserved for Future Use.

® The Length field indicates the payload field length in octets.

Payload

The advertising channel PDU types can be divided into the following three groups.
Table 3-19: Advertising channel PDU types

Advertising ADV_IND, ADV_DIRECT_IND, ADV_NONCONN_IND, ADV_SCAN_IND
PDUs ADV_EXT_IND, AUX_ADV_IND, AUX_SYNC_IND, AUX_CHAIN_IND

Scanning PDUs | SCAN_REQ, SCAN_RSP
AUX_SCAN_REQ, AUX_SCAN_RSP

Initiating PDUs | CONNECT_IND
AUX_CONNECT_REQ, AUX_CONNECT_RSP

The following parameters are transmitted in the advertising PDU:
® AdvA, AdvData for ADV_IND, ADV_NONCONN_IND and ADV_SCAN_IND
® AdvA, TargetA (formerly InitA) for ADV_DIRECT_IND

e Extended header length, AdvMode, extended header, AdvData for
ADV_EXT_IND, AUX_ADV_IND, AUX_SYNC_IND and AUX_CHAN_IND

Extended header contains

— AdvA, TargetA, ADI, AuxPtr, Sync Info, Tx power, ACAD, and AdvData
fields
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The following parameters are transmitted in the scanning PDU:
® ScanA, AdvA for SCAN_REQ and AUX_SCAN_REQ
® AdvA, ScanRspData for SCAN_RSP

e Extended header length, AdvMode, extended header, AdvData for
AUX_SCAN_RSP

Extended header contains
— AdvA, TargetA, ADI, AuxPtr, Sync Info, Tx power, ACAD, and AdvData
fields
The following parameters are transmitted in the initiating PDU:
® [|nitA, AdvA, LLData for CONNECT _IND and AUX_CONNECT_REQ
LLData contains

— AA, CRCinit, WinSize, WinOffset, Interval, Latency, Timeout, ChM, Hop,
and SCA fields

e Extended header length, AdvMode, extended header, AdvData for AUX_CON-
NECT_RSP

Extended header contains

— AdvA, TargetA, ADI, AuxPtr, Sync Info, Tx power, ACAD, and AdvData
fields

For more details, refer to in the section 2.3 Advertising Channel PDU of core specifica-

tion for Bluetooth wireless technology, volume 6, part B.

3.1.7.2 Data channel packet structure

Header

PDU
LSB MSB

Header Payload MIC |

2 octets | 0-251 octets |4 octets |

LLID | NESN | SN | MD | RFU |Length
2bits| 1bit | 1bit]| 1bit]|3 bits| 8 bits

The 16-bit header field consists of five fields:

® The LLID field of the header specifies the payload format, refer to "Payload"
on page 27.

® The NESN bit indicates a nextExpectedSeqNum used by the peer to acknowledge
the last PDU sent, or to request resending.

® The SN bit indicates a transmitSeqNum to identify packets sent by the link layer.
® The MD bit indicates, whether the device has more data to send.
® The Length field indicates the length of the payload and MIC if included.
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Payload

e An LL data PDU is used to send L2CAP data. The LLID field is set to either 01b or
10b.

— Forthe LLID field set to 01b, the LL data PDU is a continuation fragment of an
L2CAP message, or an empty PDU.
The LL of the Central sends an empty PDU to the Peripheral to allow the
Peripheral to respond with any data channel PDU, including an empty PDU.

— For the LLID field set to 10b, the LL data PDU is a start of an L2ZCAP message
or a complete L2CAP message with no fragmentation.

® AnLL control PDU is used to control the LL connection. The payload consists of
Opcode and CtrData fields. All LL control PDUs have a fixed length, depending on
the Opcode. The Opcode field identifies different types of LL Opcode PDU, see
Table 3-17.

For more details, refer to the section 2.4 Data Channel PDU of the core specification
for Bluetooth wireless technology, volume 6, part B.

Modulation scheme for LE

The modulation is Gaussian frequency shift keying (GFSK) with a bandwidth bit period
product BT = 0.5 (for channel sounding: also BT 2.0). The modulation index has to be
between 0.45 and 0.55. The mandatory modulation scheme is 1 Msymbol/s modula-
tion. It uses a shaped, binary FM to minimize transceiver complexity.

Direction finding

Since Bluetooth version 5.1, a Bluetooth LE device can transmit its direction informa-
tion to a Bluetooth receiver. The information is transmitted in direction finding enabled
packets in the LE uncoded PHY. In combination with location information sent on pro-
file-level, the Bluetooth LE receiver can calculate its position.

Angle of Arrival (AoA) method

A Bluetooth LE transmitter sends direction finding enabled packets using a single
antenna. A receiving Bluetooth LE peer device consists of an antenna array linked to
an RF switch, which forwards the combined antennae signal to a Bluetooth LE
receiver.

The peer device switches its antennae while receiving parts of the packets and captur-
ing 1/Q samples. The I/Q samples are used to calculate the phase difference of the
radio signal received by different antennae of the array. For an array of two antennae
with distance d, frequency f of the radio signal and speed of light ¢, the phase differ-
ence y calculates as follows:

w=2md *cos(®@) *f/c
The angle of arrival © is calculated as follows:

© = arc cos((y * c) / (2md * f))
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Figure 3-9: Angle of Arrival method

Angle of Departure (AoD) method

A Bluetooth LE transmitter sends direction finding enabled packets using an antenna
array. A receiving Bluetooth LE device, consisting of a single antenna, captures 1/Q
samples and the geometry of the antenna array from profile-level information.

For an array with two antennae with distance d, frequency f of the radio signal and
speed of light ¢, the phase difference y calculates as follows:

W =2md *cos(®@) *f/c
The angle of departure © is calculated as follows:

© = arc cos((y * c)/ (2md * f))
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Figure 3-10: Angle of Departure method

The geometry of the antenna array is information that is shared between Bluetooth LE
transmitter and receiver on a profile-level. The antenna switching pattern and the
method of angle estimation is specified by Constant Tone Extension.

For more information, refer to section 8 Direction Finding Using Bluetooth Low Energy
of the core specification for Bluetooth wireless technology, volume 1, part A.

Constant tone extension

To transmit direction finding information in packets in the Bluetooth LE Uncoded PHY's,
the link layer packet format is extended by an optional field Constant Tone Extension
(CTE) as illustrated in Figure 3-7. The field has a length between 16 us and 160 ys
and consists of a constantly modulated series of unwhitened 1s. This modulation
results in a CW tone shifted by 250 kHz (LE1M) or 500 kHz (LE2M) from the LE chan-
nel center frequency.

The presence, type and length of CTE is specified in the CTEInfo field available for
ADV_SYNC_IND and ADV_CHAIN_IND PDUs.

CTElInfo (8 bit)
CTETime RFU CTEType

Figure 3-11: CTEInfo field

The parts of the CTEInfo field are described in the table below. CTEType specifies, if
AoA or AoD method is used for direction finding.
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CTEInfo field Length Value Description

CTETime 5 bit 21020 CTE length = 8 ps * Value
Other values are reserved for future use.

RFU 1 bit 1t02 Reserved for future use

CTEType 2 bit 0 AoA Constant tone extension
1 AoD Constant tone extension with 1 ps slots
2 AoD Constant tone extension with 2 ps slots
3 Reserved for future use

If Bluetooth LE devices support AoA/AoD CTE, the antennae within the array follow a
switching pattern specified by the Host. After a guard and reference period, timeslots of
1 us or 2 us provide periods for antenna switching and 1/Q sampling.

The following figure illustrates the CTE structure for the AoA method. On the transmit-
ting side, there is no antenna switching. On the receiving side, antenna switching and
I/Q sampling alternate in the timeslots after the guard and reference period.

Constant Tone Extension: Total length = 160 ps, length units =8 ps
1 2 3 20

EEET

Aok transmit: No antenna switching

Continuous Transmission

Aoh receive: 1 ps switching and 1/Q sampling slots

Swiich Swich Swich  Switch Svitch  Swirch
* +
Guard P eriod Reference Period
4 s 3 ps e
F o F 7
Sanple Sanple Sample  Sanple Sample  Sample
i 2 3 4 73 74

Aok receive: 2 ps switching and 1/Q sampling slots

Swich Swich Swirch
* + ¥
Guard P eriod Reference Period
4ps 2ps
¥
Sanple Sanple Sanple
1 2 T

Figure 3-12: CTE structure for AoA method

The following figure illustrates the CTE structure for the AoD method. On the transmit-
ting side, antenna switching and I/Q sampling alternate in the timeslots after the guard
and reference period. On the receiving side, 1/Q sampling is only performed in every
second timeslot after the guard and reference period.
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Constant Tone Extension: Total length =160 ps, length units = 8 ps
1 p 3 20

AoD trans mit: 1 ps switching and 1/Q sampling slots

Swiich  Switch Swich  Svitch Switch  Switch
+ ¥ ¥ + +
Guard Period Reference Period
4 s & yus
f
Sample Sample Sanple Sanple Sample Sanple
§ 2 3 4 73 74

AoD receive: 1 ps 1/Q sampling slots

Guard Period Reference Period
4us Bus .
¥ F F 7 7
Sample Sample Sanple Sanpls Sample Sanple
i 2 3 4 73 74

AoD trans mit: 2 ps switching and sampling slots

Switch Switch Switch
¥ ¥ ¥
Guard Period Reference Period
4 s & yus
f ¥ f
Sanple Sanple Sanple
i 2 &7

AoD receive: 2 ps 1/Q sampling slots

Guard Period Reference Period
4us Bus .

f f
Sanple Sanple Sanple
i 2 &7

Figure 3-13: CTE structure for AoD method

For more information, refer to section 2.5 Constant Tone Extension and 1Q Sampling of
core specification for Bluetooth wireless technology, volume 6, part B.

About the Bluetooth BR/EDR/LE Modulation Charac-
teristics measurement

To determine the modulation characteristics of the Bluetooth input signal, the R&S
FSV3 Bluetooth measurement application performs an I/Q measurement. The mea-
surement determines the maximum frequency deviation of all 8 bit sequences of the
payload. In addition, the average value of the maximum frequency deviation for each
packet is calculated. For a measurement according to the Bluetooth test specification,
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the DUT is configured to transmit packets with the bit patterns "11110000" and
"10101010" alternately. The sequence has to be repeated 10 times.

Synchronization

The R&S FSV3 Bluetooth measurement application detects the bit pattern of the pay-
load and attempts to synchronize the signal using the 64-bit sync word. The lower
address part of the Bluetooth device address (LAP, the 24 least significant bits) deter-
mines the sync word used for sync search.

In a first step, the application automatically searches a burst within the RF signal. In a
triggered measurement, the external trigger or the IF power trigger is used to deter-
mine the burst position.

In a second step, the application searches for the sync word position by correlating the
signal with the sync word defined in the initialization phase. The application correlates
the FM signal directly, not the data bits, which are only available after the phase shifter
has been processed. The burst search process continues until the sync word is found.

After determining the position of the sync word, the application calculates the position
of the first preamble bit (p0). The position is determined from the average value of all
zero-crossing points, as defined in the RF test specification. Finally, the samples are

shifted such that each sample matches one zero-crossing point (phase shifting).

Output power

The only results that can be determined without synchronization are the output power
results. The specified measurement time is 20% to 80% of the burst length. Without
synchronization, the burst length is defined via the -3-dB points of the power trace.
With synchronization, the burst starts with the p0 bit. Therefore, the measurement
results can vary if the power of the DUT is not constant within the burst.

For EDR signals, the relative transmit power is measured. It is calculated as the ratio of
the average transmit power of the GFSK and DPSK-modulated parts of the signal.
(GFSK stands for Gaussian Frequency Shift Keying, while DPSK stands for Differential
Phase Shift Keying.)

Carrier frequency stability

For EDR signals, the carrier frequency stability is also measured during the modulation
characteristics measurement. It verifies that the modulation accuracy and the fre-
quency stability are within the required limits. The RF Test Specification requires evalu-
ating 200 blocks, with a length of 50 ys each. Set the Sweep Count, which corre-
sponds to the number of packets, to a sufficient value to make sure that the required
200 blocks are obtained. The following equation must be fulfilled:

56 + 8 x No_Bytes)
(2 % 50)

Equation 3-1: Number of required blocks for 2DHx packets

No_Blocks = floor ((

Where:
® Floor = rounded to lower integer value
® Number of sweeps, depending on the number of payload bytes:
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Bytes Sweeps
31 67

58 40

356 7

358 7

656 4

No_Byt
No_Blocks = floor ((68+ 8+ No-By es))

(3% 50)

Equation 3-2: Number of required blocks for 3DHx packets

Where:
® Floor = rounded to lower integer value
® Number of sweeps, depending on the number of payload bytes:

Bytes Sweeps
1 200

86 40

536 7

986 4

Initial carrier frequency tolerance (ICFT)

The initial carrier frequency tolerance determines the carrier offset of the four preamble
bits. According to the RF Test Specification, the carrier offset is measured from the
middle of the first preamble bit to the middle of the bit following the preamble.

3.2.1 Measurement filter

The RF specification allows high distortion power in the first adjacent channels. The 3-
MHz filter does not suppress this kind of distortion, which leads to high interference in
modulation. Therefore, precise measurement of the frequency deviation is not possi-
ble.

To obtain correct deviation results, the analyzer supplies an optional filter whose pass-
band is only appropriate for the channel to measure. The Bluetooth spectrum has a
bandwidth of 1 MHz. The filter is flat within 1.04 MHz (ripple: only 0.02 dB) and has
steep edges. This measurement filter does not depend on the selected points per sym-
bol value. As a result, the displayed deviation value increases by 3.2%. However, with-
out the filter, the displayed deviation value can increase dramatically due to interfer-
ence from adjacent channels. Generally, the result is more precise if the displayed
deviation is lower with filtering than the deviation without filtering. In these cases, the
inaccuracy caused by the adjacent channel interference is higher than the systematic
inaccuracy caused by the filter.
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Figure 3-14: Selection of digital filters

Dashed trace = Standard filter with 4 points per symbol
Solid trace = Optional measurement filter, independent of the points per symbol setting

3.2.2 Trigger concepts

As the DUT (device under test) uses frequency hopping, a trigger method is necessary
for two reasons:

® A measurement is only possible during the period of time when a TX signal (burst)
is available at the frequency under request.

® To determine the modulation characteristics correctly, the signal must be synchron-
ized with the preamble.

To ensure stable synchronization, the DUT must be operated in reduced hopping
mode. The DUT is only allowed to toggle between two frequencies, because otherwise
the repetition time for the same frequency becomes higher than the record length.

If the test environment supplies an external trigger that marks the channel to be mea-
sured, synchronization is also possible with normal hopping operation.

3.3 About the Bluetooth BR/EDR/LE spurious emissions
measurement

To measure the channel power in the individual channels of a Bluetooth signal, the
specification defines the following procedure:

1. Determine the start and stop frequencies of the measurement:
<Start frequency> = <Center frequency> - (k/2)*<Channel spacing>
<Stop frequency> = <Center frequency> + (k/2)*<Channel spacing>
Where:
<Channel spacing> = 1 MHz or 2 MHz, depending on the operating mode
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k = number of channels = 79 or 40, depending on the operating mode

2. At the start frequency, perform 10 zero span sweeps with an RBW of 100 kHz and
a sweep time of 100 ms.

Determine the average of the maximum power levels for each sweep.
Move the LO to 100 kHz.

Repeat step 2 and step 3 10 times, that is: for a bandwidth of 1 MHz (= 1 channel).

o g A~ w

Add up the average maximum power values for all subspans to determine the
channel power level.

ACP vs IBSE measurement mode

The R&S FSV3 Bluetooth measurement application can measure the channel power
using two different methods, both of which are compliant to the Bluetooth RF test spec-
ification. Note, however, that calculating the power of the transmit channel P+ (f) as
defined in the specification does not provide the true signal power. Do not compare this
value to the output power results calculated by the "Modulation Characterists" mea-
surement.

ACP mode

In the adjacent channel power mode, the detector uses fewer sweep points to calculate
the power Py (f). Thus, the measurement is optimized for speed and performance.

IBSE mode

In the in-band spurious emission mode, the detector uses many more sweep points.
The large number of sweep points increase the reliability of the individual data points
and thus the accuracy of the analyzed results. Combined with a peak detector, the
measurement also becomes more sensitive to spurs.

By default, the R&S FSV3 Bluetooth measurement application uses the IBSE mode for
the channel power measurement.

3.4 About channel sounding measurements

This section provides basic information on Bluetooth LE channel sounding measure-
ments. For detailed information, refer to the Bluetooth SIG: Bluetooth Core Specifica-
tion version 6.0 at https://www.bluetooth.com/specifications/specs/.

e Channel sounding arcChiteCture...........cuuuiiiiiiiie e 36
e Fractional frequency offset actuation error (FAE)..........ccoooiieiiiciiiiiieeeee e 36
L I =T T I = To [ =T (o =T 37
e Channel sounding RF channels. ... 37
e Channel sounding packet tyPesS......oi i 37
o  Main mode type CS-TONE......cccoi e 38
@  ACCESS AUAIESSES. .. .cceeeiiiiieeieee e e e ee e s e e e e e e e s e s se st re e e e e e aaaeeeesaaananrraaereaaaaaes 39
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e DUT and analyzer roles in the CS measurement.............cccoiiiiiiiiiiiii e 39
e Trigger settings optimization...........ooiiiiiiii e 39
e Signal calibration and generator trigger offSet.........coocoiciiiiii i, 40

Channel sounding architecture
Devices can use the LE channel sounding (CS) physical link to exchange information

for distance estimation calculations. A CS procedure exists only for a limited duration,
and consists of CS events, CS subevents, and CS steps.

CS subevent

T_FCS T_FCS

4 CS step aammm e CS step EEES <-LCS> CS step T_FCs
s s s s S
(2] (%] o "&‘ o
2 2 i 2 = 2
k] k] k7] 'c ©
o x o = 12

T_IP1 T_IP1 T_IP2 T_IP2

Figure 3-15: CS subevent

A CS event is a specific time instance in which two devices communicate to determine
their distance from each other. An event is composed of one or more subevents. The
R&S FSV3 Bluetooth measurement application supports one event and one subevent
within the CS procedure.

A CS subevent contains two or more CS steps. CS steps contain bilateral exchanges
between the two CS peers known as the initiator and reflector. The CS initiator trans-
mits first in each step, followed by transmission from the CS reflector. These transmis-
sions are a packet-based GFSK-modulated exchange or a tone-based, amplitude shift
keying (ASK) modulated exchange, or both. See also Figure 3-17.

Fractional frequency offset actuation error (FAE)

Ideally, the reflector is expected to echo back signals received from the initiator at the
same frequency. In real conditions, the measured frequency differs from the expected
frequency. These inaccuracies in the frequency can impact the accuracy of distance
measurements.

Therefore, the initiator device can be equipped with a Fractional Frequency Offset

Actuation Error (FAE) table of the reflector to compensate for these errors. For step fre-
quency verification, the analyzer requires this data during the measurement.
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3.4.3 Radio frequencies

Channel sounding signals use the unlicensed 2.4 GHz "Industrial, Scientific and Medi-
cal" (ISM) frequency band defined for Bluetooth devices.

Channel sounding measurements use the same channel arrangement as Bluetooth
basic rate in the 2.4 GHz band.

— NN O~
JHH“." - -
I

2402 f [MHZz] 2480

75
76

Figure 3-16: RF channel numbers

Table 3-20: Operating band

Frequency Frequency range RF channel number k, frequency f
band
2.4 GHz 2400.0 MHz to 2483.5 MHz k=0to78,f=k*1 MHz + 2402 MHz

3.4.4 Channel sounding RF channels

Some channels are not allowed for CS communication. The following table provides an
overview on allowed channels.

Table 3-21: CS channel index and allowed channels

Channel index RF center frequency Channel allowed
0and 1 2402 MHz and 2403 MHz No
2to 22 2404 MHz to 2424 MHz Yes
2310 25 2425 MHz to 2427 MHz No
26 to 76 2428 MHz to 2478 MHz Yes
77 and 78 2479 MHz and 2480 MHz No

3.4.5 Channel sounding packet types

Depending on the required measurement, the channel sounding procedure uses differ-
ent packet types and step modes.
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CS step Measurement Initiator packet type Reflector packet type
mode
Mode 0 Frequency offset (calibration) CS_SYNC 1. CS_SYNC
2. CS_Tone
Mode 1 Round trip time (RTT) CS_SYNC CS_SYNC
Mode 2 Phase rotations CS_Tone CS_Tone
Mode 3 RTT and phase rotations CS_SYNC 1. CS_Tone
2. CS_SYNC
+«—GFSK——» «——ASK >
CS SYNC Guard CS tone CS tone ext :
yys— .
Preamble Trailer { Payload :
address :

Figure 3-17: CS packet: CS SYNC followed by CS tone

Dotted objects = optional

® The "CS SYNC" consists of:

A preamble (8 bits for LE 1M, 16 bits for LE 2M)

The CS access address (32 bits)

The trailer (4 bits)

Optionally: a payload with sounding sequence or random sequence fields

It takes 44 ps to transmit the CS SYNC without a payload for the LE 1M PHY, and
26 us for LE 2M PHY.

® The guard time has a duration of 10 ys. The receiver ignores the transmitted signal
during the guard time.

® The CS tone and CS SYNC are transmitted on the same RF frequency.
The CS tone duration depends on the number of antennas and the presence of the
CS tone extension.

3.4.6 Main mode type CS-TONE

The main mode type "CS-TONE" is a special case of mode-2. It allows the receiver to
measure phase differences at different frequencies.

This mode has the following characteristics:

® "Phase Measurement Period (T_PM)" is always 652 ps.

® The payload pattern is "None".

® The payload length is 0.

® Only 1 antenna path is allowed, thus switching time=0 ps.
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® The number of main mode steps is 1.
® The number of mode-0 steps is 1.

The following restrictions apply to main mode type "CS-TONE":
® Only available for the DUT role "Initiator".
® The "Frequency Deviation" per symbol result display is not available.

Access addresses

The access address of the link layer connection is a hexadecimal value defined for the
initiator and reflector. The address is used to identify communications on a physical
channel, and to exclude or ignore packets on different physical channels. The channels
use the same PHY channels in physical proximity.

The structure of the access address depends on the packet type:

® Data channel packets
The access address is a pseudo-random LL connection address, generated by the
initiator of the LL connection. The address has to follow some specific rules, which
are described in the Bluetooth LE technology.

® Advertising channel packets
The address is fixed to 01101011011111011001000101110001, where the leftmost
bit is the LSB and is sent first.

DUT and analyzer roles in the CS measurement

The spectrum analyzer is a pure receiver and cannot generate and transmit signals to
the DUT. Thus, the signals are generated and transmitted using a signal generator, e.g.
an R&S SMW. In the R&S FSV3 Bluetooth channel sounding application, a measure-
ment consists of a single subevent that contains both initiator and reflector steps. The
R&S FSV/A needs to know the role of the DUT in the measurement to determine the
correct signal timing characteristics.

The R&S FSV/A uses the information on the DUT and the procedure to calculate the
required sweep time for each step automatically. The capture time is the total sweep
time for all steps.

Trigger settings optimization

The analyzer determines all trigger settings for the CS measurement automatically for
you, you cannot set them manually. The R&S FSV/A always uses the "IF Trigger"
source.

For the channel sounding measurement, it is important that the analyzer triggers on the
first step of the whole subevent. The subevent is composed of a number of steps
(mode-0 + main-mode). Each step contains two bursts, one from the initiator and one
from the reflector. Both bursts can potentially trigger the channel sounding measure-
ment on the R&S FSV/A. The analyzer needs to know which burst was sent by whom.
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During the trigger optimization phase, the analyzer configures the trigger parameters
such that it can detect which burst triggers the measurement.

To ensure that the analyzer triggers only once per subevent, the analyzer automatically
calculates the trigger holdoff time. After a trigger, the signal level does not cause
another trigger event until the holdoff time has expired.

To avoid triggering on an unwanted step in the middle of the subevent, the R&S FSV/A
calculates a trigger dropout time. That is a minimum duration that the input signal
must stay below the trigger level before triggering again. The required threshold
depends on the signal description, for example the length of the burst, the interlude
period, and the reflector delay. It also depends on the generator signal level. Thus, to
optimize the trigger dropout time calculation, you must enter the average DUT and
generator burst signal levels before the measurement. If the generator signal level is
below the trigger threshold, the analyzer only detects the bursts from the DUT. Simi-
larly, if you do not enable level evaluation and enter the signal levels, the generator sig-
nal level is assumed to be below the trigger threshold. In both cases, the analyzer
adapts the trigger dropout time accordingly.

The trigger output type depends on the role of the DUT.

Signal calibration and generator trigger offset

DUT is the initiator

As described in Section 3.4.1, "Channel sounding architecture", on page 36 the CS ini-
tiator transmits first in each step, followed by one or more transmissions from the CS
reflector.

To analyze these steps, a precise alignment between the transmitter and the DUT is
required. Thus, it is important that you calculate the trigger offset between the genera-
tor and the DUT before the actual channel sounding measurement.

If the DUT is the initiator, the analyzer has to wait for and trigger on the first burst from
the DUT. In this case, the trigger output type is "Device Triggered". When the

R&S FSV/A triggers at the specified IF level, it also outputs the trigger to the generator
to send the first reflector signal.

During the trigger optimization phase, the R&S FSV/A determines the generator trigger
offset as the time from the trigger to the generator signal start. It depends on the ramp
characteristics of the DUT and the generator. To calculate the generator trigger offset,
the analyzer starts a calibration measurement with predefined settings (see

Table 3-22). It waits for the transmission from the DUT. The DUT must send a signal
with the predefined settings and the signal level specified for the DUT.

The DUT can send any bursted signal with the specified DUT signal level. However,
the signal defined here provides the most accurate result in the least time possible.
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Table 3-22: Calibration measurement settings

Parameter Value
PHY LE1M
DUT Role Initiator
Initiator Access Address 36B25785
Mode-0 Steps 1
Main Mode Type 1
Main Mode Steps 1
Payload Pattern None
Payload Length —
T_FCS Default (150pus)
T_IP1 Default (145pus)

A reflector signal from the generator is not required. Based on the signal description

and the measured offset from the trigger to the first symbol in the DUT calibration sig-
nal, the analyzer calculates the generator trigger offset. The calculated generator trig-
ger offset includes the rampup time of the generator. To set the actual trigger offset on

the generator, you must subtract the rampup time from the indicated generator trigger
offset.

If you change the signal description or signal level, you have to recalculate the genera-
tor trigger offset.
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Generator

DUT Signal > Trigger Threshold Signal Start
* Initiator - Reflector
sym O

. symO

DUT S\

Actual Generator
Trigger offset

vsG ]
Reflector : . : :

A

A

Calculated
Trigger Offset

Figure 3-18: Calibration measurement

DUT is the reflector

If the DUT is the reflector, the analyzer triggers the generator to send the first initiator
signal. The DUT responds within a certain time. The generator sends all further initiator
bursts automatically.

In this case, the trigger output type is "User Defined". When you start a channel sound-
ing measurement, you send a trigger event manually. The R&S FSV/A outputs the trig-
ger to the generator. Trigger calibration is not necessary if the DUT is the reflector.

As an alternative, you can trigger the generator directly.
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The R&S FSV3 Bluetooth measurement application provides several different mea-
surements to determine the parameters described by the Bluetooth specifications.

® The default "Modulation Characteristics"” measurement determines basic signal
parameters concerning packets, output power and bit patterns, for example.

® The "ACP /In-band Spurious Emissions" measurement provides information on
individual channels in the time and frequency domain.

® "Channel Sounding Measurements" provide details on the physical characteris-
tics of Bluetooth low energy channels.

Selecting the measurement type

» To select a different measurement type, select one of the following:

e "Overview" > "Select Measurement"
[MEAS] > "Select Measurement"
Remote command:

CONFigure:BTOoth:MEASurement on page 149

Selecting result displays

The data that was measured by the R&S FSV3 Bluetooth measurement application
can be evaluated in various different displays. All result displays available for the Blue-
tooth BR/EDR/LE measurements are displayed in the selection bar in SmartGrid mode.

To activate SmartGrid mode, do one of the following:
=
Select "SmartGrid" from the toolbar.

® Select "Display" in the configuration "Overview".
® Select "Display Config" from [MEAS CONFIG].

@ For details on working with the SmartGrid, see the R&S FSV/A Getting Started manual.

Depending on the selected measurement, different result displays are available in the
R&S FSV3 Bluetooth measurement application.

e Result displays for Modulation Characteristics measurements...........cccccceviveennn. 44
e Result displays for In-band Spurious Emissions measurements..............cccceeeeeen. 50
e Result displays for Channel Sounding Measurements..........ccccceeeeieieiieienieeeeeeeeenens 53
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Result displays for Modulation Characteristics measurements

Result displays for Modulation Characteristics mea-
surements

[l Y=Y (o o1 S 44
S T o111 o PSP 44
RESUIL SUMMAIY ... ..ot e e e e e e e e aaaaaaeeeees 45
[ (== To L= gl o | o T PP 48
Y= T =T =1 o] = U 48
Demod waveform (nNot fOor EDR)......coiiiiiiiiiiee e 49
Constellation (EDR ONIY)....uueiiiiiieii e 49
37700 oo - TSRS 50

RF Envelope
Displays the power of the RF signal over time for all channels.

1 RF Envelope
]

IwwFh'n"u,ww'ﬂw"r.lcwﬁﬁi‘ L e ] et

3.125 ms

Remote command:

LAY:ADD? '1l',RIGH,RFEN, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

RF Spectrum
Displays the power of the RF signal over frequency for a span of 4 MHz, i.e. 4 chan-
nels.
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4 RF Spectrum

| hi I‘
L lwI - Iv"'
'I h 11 H‘

IR

2.439 GHz 400.0 kHz/

Remote command:

o1 Clrw

l|

/ LM LFquil._.||_

y
2.443 GHz

LAY:ADD? 'l',RIGH,RFSP, see LAYout:ADD[:WINDow]? on page 239

Retrieving results:

TRACe<n>[:DATA] ? on page 247

Result Summary

Displays packet information and the determined numerical modulation characteristics.

4 Result Summary
Packet Information

Packet Count

CRC/HEC Check Passed

Modulation Characteristics Current
Qutput Power Peak

Qutput Power Avg

Qutput Power Rel

A f1(00001111) Max

A f1 (00001111) Min
A f1 (00001111) Avg
A f2 (01010101) Max
A f2 (01010101) Min
A f2 (01010101) Avg
A f2 (max) in range
Af2/AFL

Freq Drift

Max Drift Rate / 50ps
ICFT

Packet Type DH1
Packet Length 366 sym
Min Average Limits

-7.73 dBm <= 23.00 dBm
(0.00 dBm, 20.00 dBm)

kH

kHz

kHz| (140.00 kHz, 175.00 kHz)
= 115.00 kHz

99.90 %

0.80

(-25.00 kHz, 25.00 kHz)
(-20.00 kHz, 20.00 kHz)
(-75.00 kHz, 75.00 kHz)

For the modulation characteristics, the following results are provided:

Current value
Maximum value
Minimum value
Average value
Specified limits

Values that exceed the specified limits are highlighted red.

Table 4-1: Results for basic rate signals

Result

Description

Packet information

"Packet Count"

Number of measured packets
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Result

Description

"CRC/HEC Check Passed"

Number of packets that successfully passed the
error correction check

"Packet Type"

See Section 3.1.1, "Bluetooth packet types for BR/
EDR", on page 15 and Section 3.1.6, "Packet types
for LE", on page 23

"Packet Length"

Number of symbols per packet

Modulation characteristics

"Output Power Peak"

Maximum output power

"Output Power Avg"

Average output power

"Output Power Rel"

Relative output power (Relation maximum to aver-
age)

"Af1 (00001111) Max/Min/Avg"

Frequency offset for first test sequence

"Af2 (01010101) Max/Min/Avg"

Frequency offset for second test sequence

"Af2 (max) in range"

Percentage of the maximum frequency offset mea-
surements that remained within the valid range (did
not exceed the limits)

"Af2 [ Af1" Relation between the frequency offsets of the first
and second test sequence
"Freq Drift" Difference between the average frequency of the 4

preamble bits and the average frequency of any 10-
bit group of the payload.

"Max Drift Rate / 50us"

Maximum frequency drift per packet

"ICFT / 50us"

Maximum drift of the initial carrier frequency in BR
signals for any 50-pys time period within the payload
field of the returned packets.

Table 4-2: Results for enhanced data rate signals

Result

Description

Packet information

"Packet Count"

Number of measured packets

"Packet Type"

See Section 3.1.1, "Bluetooth packet types for BR/
EDR", on page 15

"Packet Length"

Number of symbols within the packet

"CRC/HEC Check Passed"

Number of packets that successfully passed the
error correction check

"Packet Passed PN9"

Packet has passed the limit check: 1: true, 0: false

"BER"

Bit error rate

Modulation characteristics

"GFSK Avg Power"

Average power for the GFSK-modulated part of the
signal
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Result

Description

"DPSK Avg Power"

Average power for DPSK-modulated part of the sig-
nal

"Rel Avg Power"

Ratio of "GFSK Avg Power" to "DPSK Avg Power"

"RMS/Peak/99% DEVM QPSK"

RMS value, peak value and 99-percentile of the dif-
ferential error vector magnitude for QPSK-modula-
ted part of the signal

"RMS/Peak/99% DEVM 8PSK"

RMS value, peak value and 99-percentile of the dif-
ferential error vector magnitude for the 8PSK-modu-
lated part of the signal

"Initial Frequency Offset"

Offset of the packet before any packet information is
sent.

"Block Frequency Offset"

Offset of a block of 50 symbols

"Total Frequency Offset"

Total offset of signal

Table 4-3: Results for low energy signals

Result

Description

Packet information

"Packet Count"

Number of measured packets

"Packet Type"

See Section 3.1.1, "Bluetooth packet types for BR/
EDR", on page 15 and Section 3.1.6, "Packet types
for LE", on page 23

"Packet Length"

Number of symbols per packet

Modulation characteristics

"Output Power Peak"

Maximum output power

"Output Power Avg"

Average output power

"Output Power Rel"

Relative output power (Relation maximum to aver-
age)

"Af1 (00001111) Max/Min/Avg"

Frequency offset for first test sequence

"Af2 (01010101) Max/Min/Avg"

Frequency offset for second test sequence

"Af2 (max) in range"
"Af1 (max) in range" (LE coded)

Percentage of the maximum frequency offset mea-
surements that remained within the valid range (did
not exceed the limits)

"Af2 [ Af1" Relation between the frequency offsets of the first
and second test sequence
"Freq Drift" Difference between the average frequency of the 4

preamble bits and the average frequency of any 10-
bit group of the payload.

"Max Drift Rate / 50us"
"Max Drift Rate / 48us" (LE coded)

Maximum frequency drift per packet
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Result Description

"Freq Offset" Frequency offset without preamble and payload
detection

"Initial Freq Drift" Drift of the initial carrier frequency

Remote command:

LAY:ADD? '1',RIGH,RSUM, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n>[ :DATA] ? on page 247

Header Info
Provides information from the decoded payload header of the captured packet.

Which information is provided depends on the standard and packet type.

For BR/EDR signals, packet header and PDU header information is available. For LE
signals, only PDU header information is available.

For details, see the Bluetooth specification documents.

5 Header Info
Packet Header

LT Address Type
Flow ARQN

SEQN HEC
PDU Header

LLID Flow
Length

Figure 4-1: Header information for a Bluetooth BR signal

1 Header Info
Packet Header
PaylLoad Type
CcP

Length

Figure 4-2: Header information for a Bluetooth LE 1M signal

Remote command:

LAY:ADD? '1',RIGH,HDR, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

Wnd Type Ref Y-value
1 M1 2.409 55 GHz -74.566 dBm

1 D2 M1 0.0 Hz 0.0 dBm
1 D3 0.0 Hz 0.0 dBm
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Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 239
Results:

CALCulate<n>:MARKer<m>:X on page 229

Demod waveform (not for EDR)
Displays the demodulated signal frequency versus (measurement) time.

3
Remote command:

LAY:ADD? '1l',RIGH,DWAV, see LAYout :ADD[:WINDow]? on page 239
Retrieving results:
TRACe<n>[:DATA] ? on page 247

3 Demod Waveform

2.5 us/f 3.125 ms

Constellation (EDR only)
Displays the captured samples in an 1/Q plot.

1 Constellation

Remote command:

LAY:ADD? '1l',RIGH,CONS, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247
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Result displays for In-band Spurious Emissions measurements

Symbols
Displays the demodulated symbols for all channels.

2 Symbols
3 6 3 9 13

0 0 0 0 0 1
15 0 [0] 0 0 0 [1]
30 0 0 0 0 0 0 0 0 0 [1]
45 0 0 0 0 0 0 0 0 0 0 0 0 0 [1]
60 0 0 0 0 0 0
75 0 0] 0 0] 0 0 0 [1] 0 0] 0 1
90 0 0 1 1
105 0 [0] 1 ] 1] 1] 0 [0] 0 1
120 0 [0] 1] 1 - - - - - 01 11 01
135 0O 11 11 01 01 01 10 01 10 00 00 00
150 11 11 11 10 00 00 11 11 11 11 00 01 01
165 00 11 00 10 00 00 10 01 00 11 10 11 01
180 01 11 10 01 11 11 00 11 10 00 10 10 10
195 00 01 11 00 01 10 11 01 01 11 00 01 00
210 00 01 00 01 00 00 00 00 00 01 00 01 10
225 01 00 11 10 01 01 01 01 00 01 10 11 11
240 00 11 01 11 00 10 00 10 00 01 01 01 10

Format: 2-DH1 72 x Access Code 54 x Header 5 x Guard(symbolic) 10 x Sync 234 x Payload

Note: For payload symbols, QPSK-modulated symbols are represented by 2 bits, while
8PSK-modulated symbols are represented by 3 bits.

The packet format and the number of symbols for the different packet contents are
indicated beneath the table. The symbols for each type of packet content are indicated
in a different color.

Remote command:

LAY:ADD? '1',RIGH, SYMB, see LAYout:ADD[:WINDow]? on page 239

Retrieving results:

TRACe<n>[:DATA] ? on page 247

Result displays for In-band Spurious Emissions mea-
surements

ACP / In-band Spurious EMISSIONS.........ccuiuiiiiiiiiiiiiciiiie e ee e ceeeeeeeeeee e 50
RESUIL SUMMAIY ... ..o et e e e e e e e aeaaaaaaeaees 51
=TT =1 o [ PSS 52

ACP / In-band Spurious Emissions

Displays the power of the RF signal over frequency for all channels. In addition, the
limit line is displayed, defined by concatenating the specified limits for the different
channels. For details, see Section 6.2.4, "Checking limits", on page 111.

The results of the ACP and general limit check are indicated.
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1 ACP / In-band Spurious Emissions

2.4015 GHz 7.890 MHz/ 2.4804 GHz

Any channels that exceed the limits are highlighted in red.

The currently selected transmit (TX) channel is highlighted blue in the table, see "TX
Channel" on page 84. You can step through the individual channels using the Chan-
nel No function and the rotary knob or arrow keys.

Remote command:

LAY:ADD? '1l',RIGH, SPEC, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n>[ :DATA] ? on page 247

CALCulate<n>:LIMit:FAIL? on page 245

Result Summary
Indicates the numerical power measurement results per channel.

In addition, the most important results for the currently selected transmit and adjacent
channels are indicated at the top of the table.

Channel power values that exceed the limit line are highlighted red.

2 Result Summary
TX Channel: -70.53 dBm No of Exceptions:

Adj Channel Lower: 1/ Adj Channel Upper: -70.36 dBm

Alt Channel Lower: i/ Alt Channel Upper: -70.57 dBm

‘Channel No Limit Delta Limit Channel No Limit

N/A N/A =4 3m N/A

-20.00 dBm 50.57 dBc 3 2.4140 Gl d -40.00 dBm
-40.00 dBm 30.55 dBc 2.416 0 GHz 0 -40.00 dBm
-40.00 dBm 30.16 dBc 2.4180GHz 0d -40.00 dBm
-40.00 dBm 30.44 dBc 9 2.4200 GHz 7d -40.00 dBm
-40.00 dBm 30.08 dBc -40.00 dBm 30.03 dBc
-40.00 dBm 30.28 dBc 2 -40.00 dBm 29.98 dBc
-40.00 dBm 29.96 dBc .426 1d -40.00 dBm 30.11 dBc
-40.00 dBm 30.03 dBc 2 -40.00 dBm 30.26 dBc
-40.00 dBm 28.57 dBc 9 . -40.00 dBm

Figure 4-3: Result summary for in-band spurious emissions measurement for basic rate signal
The currently selected transmit channel is highlighted blue in the table, see "TX Chan-

nel" on page 84. You can step through the individual channels using the Channel No
function and the rotary knob or arrow keys.
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Result displays for In-band Spurious Emissions measurements

Result Description

ACP results

"TX channel" Power of the currently selected TX channel, see "Channel No"
on page 83

"No. of Exceptions" Number of channels that exceed the ACP limit line

Value turns red if an adjacent or alternate1 channel exceeds the limit
line, or if the acceptable number of exceptions is exceeded (see
"Allowed Exceptions" on page 112).

"Adj Channel Lower" Power of the lower adjacent channel

"Adj Channel Upper" Power of the upper adjacent channel

"Alt Channel Lower" Power of the lower alternate channel

"Alt Channel Upper" Power of the upper alternate channel

EDR mode

"Guard position" The start of the guard time before the payload in the packet. The mea-

surement starts after the guard time.

"Meas Time" The time the measurement is actually performed, starting with the guard
time.

Channel results

"Channel No." Channel number - absolute or relative to TX, depending on "Channel
Number Abs/Rel" on page 113

For BT LE mode, the number also depends on the "Channel Format"

on page 84.
"Frequency" Center frequency of the channel
"Power" Channel power
"Limit" Defined power limit for the channel (for active limit check only)
Limit check result Red channel power value: FAIL

Green channel power value: PASS

White channel power value (Limit check: off): PASS

"Delta Limit" Delta of the measured power value to the specified limit value

Remote command:

LAY:ADD? '1l',RIGH,RSUM, see LAYout :ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

CALCulate<n>:LIMit:FAIL? on page 245

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.
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Result displays for Channel Sounding Measurements

Y-value
2.409 505§HZ =-74.566 dBm

Hz 0.0 dBm
0.0 Hz 0.0 dBm

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 239
Results:

CALCulate<n>:MARKer<m>:X on page 229

4.3 Result displays for Channel Sounding Measurements

Access: "Overview" > "Display Config"

(/Lo [0 F= Lo g IS o= Tox 1 U o 1PNt 53
POWET VS TIME. ..ttt st s e e e e e e e e e e e e e et e e e e e e e et seseseseeeaeaaaaeaeeeeeeenensensnnes 54
FrequencCy Deviation....... ... i a e e e e e e e e e e e eeaees 54
RS = o] [N F= ] TS 55
RESUIL SUMIMAIY ..ot 55
=T = =1 o [ R 58

Modulation Spectrum
Displays the power of the RF signal over frequency for a span of 4 MHz around the
measured carrier, i.e. 4 channels.

2 Modulation Spectrum

2.0 MHZ 400.0 kHz/

If specified, the modulation spectrum threshold is indicated by a horizontal red line.
The corresponding spectrum at this threshold is indicated by vertical green lines.

green lines

User Manual 1179.6450.02 — 05 53



R&S®FSV3-K8 Measurements and results

Result displays for Channel Sounding Measurements

Remote command:

LAY:ADD? '1l',RIGH,MDSP, see LAYout :ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

Power vs Time

Displays the power of the RF signal over time for all main mode steps. It also shows
the ramp-up and ramp-down times. If you activate limits for the ramp-up or ramp-down
duration, the limits are indicated as vertical green lines in the diagram. If you define
thresholds for the power that must be exceeded during ramp-up or ramp-down, the
thresholds are indicated as horizontal red lines.

1 Power vs Time

Remote command:
LAY:ADD? '1',RIGH,PVT, see LAYout:ADD[:WINDow]? on page 239

Retrieving results:
TRACe<n>[:DATA] ? on page 247

Frequency Deviation
Displays the offset of the measured frequency to the expected frequency per symbol.

2 Frequency Deviation o1 Clrw

NII ﬂ||

(].0 sym 18.7 sym/ 187.0 sym
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Result displays for Channel Sounding Measurements

Remote command:

LAY:ADD? '1l',RIGH, FRDV, see LAYout :ADD[:WINDow] ? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

Stable Phase
Displays the zero mean detrended (zmd) phase ®,,,, measured vs the phase mea-
surement period ("T_PM") for the current antenna path.

4 Stable Phase o1 Clrw

This result allows you to verify that the DUT's carrier phase remains stable for the
phase measurement period (T_PM). T_PM is the maximum duration of a CS_Tone
packet used for measurement.

This result is available for mode-2 and mode-3 steps (including CS_Tone) only.
Note: For ideal signals, e.g. from an 1/Q input file, the trace is a straight line.

Remote command:

LAY:ADD? '1l',RIGH, SPHM, see LAYout:ADD[:WINDow]? on page 239
Retrieving results:

TRACe<n> [ :DATA] ? on page 247

Result Summary
Displays packet information and the determined numerical modulation characteristics.
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Result displays for Channel Sounding Measurements

3 Result Summary
¥ Mode Information
Mode-0 Step Count 3/0 Mode-0 DUT Packet Type
Main Mode Step Count 51/51 Main Mode DUT Packet Type
Subevent Count 0
¥ Power
¥ Power vs Time Current Average i Units Limits
Average Power 12.51 dBm
CS_SYNC dBm
Peak Power 3 dBm
Leakage Power - - -114.95 - < dBm
Power Up Ramp Duration 4. 4. 4. HSec <= 5.00
Power Down Ramp Duration 40 HSec <= 5.00
» Antenna Path Power Average Max Units Limits
¥ Modulation Measureme...
¥ Stable Phase Path 2 Path 3 Path 4 Units
95% Zmd === === === Deg <= 20.00
¥ Modulation Characteri... Max Min Units Limits
CFO[k] i Hz
A f3 (00001111) Max 5 kHz
A f3 (00001111) Min 0 5 0 kHz
A3 (00001111) Avg 5 kHz| (0.00, 0.00)
¥ SNR Units Limits
SNR TX 64.8 7 6
SNR TX_ERR

Cooo o Ty cnny

For most channel sounding characteristics, the following results are provided:
® Current value

® Average value over all captured steps

® Maximum value over all captured steps

® Minimum value over all captured steps

Values that exceed the specified limits (where applicable) are highlighted red.

Table 4-4: Results for channel sounding measurements

Result Description

Mode information

"Mode-0 Step Count" Number of mode 0 steps performed for the captured subevent and for all
captured subevents in the current measurement. See "Mode 0 Steps"
on page 86.

"Main Mode Step Count" Number of main mode steps performed and finished successfully for the

captured subevent and for all captured subevents in the current mea-
surement. See "No. of Main Mode Steps" on page 87.

"Subevent Count" Number of subevents captured during the current measurement. This
value is reset if you change any configuration settings.

"Mode-0 DUT Packet Type" Packet type of the DUT in the current mode-0 step. The packet type is
indicated using the following syntax, as specified in the Bluetooth
BR/EDRI/LE standard:

<packet type>_<step number>_< role of the DUT (I or R)>

For example:

"CS_SYNC_0_I"

The first mode-0 step of the DUT as the initiator is a CS_Sync packet.

"Main Mode DUT Packet Type" | Packet type of the DUT in the current main mode step. The packet type
is indicated using the following syntax, as specified in the Bluetooth
BR/EDRI/LE standard:

<packet type>_<step number>_< role of the DUT (I or R)>

For example:

"CS_SYNC_3_R"

The third main step of the DUT as the reflector is a CS_Sync packet.
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Result displays for Channel Sounding Measurements

Result Description

Power characteristics

Power vs Time

"Average Power" Average power measured over all captured steps

"CS_SYNC"/"T_PM" Power within the CS_SYNC (GFSK-modulated) portion of the initiator/
reflector signal (PCS_SYNC)

For mode-2 steps, the power measured over the tone (T_PM) is indica-

ted.
"Peak Power" Peak power measured over complete signal
"Leakage Power" Power measured before and after the signal
"Power Up Ramp Duration" Time it takes for the signal to ramp up to the desired power level (from

-40 dB below the desired value)

"Power Down Ramp Duration" | Time it takes for the signal to ramp down from the desired power level to

40 dB less
Antenna Path Power
"Antenna Power Path 1/2/3/4" Power measurement of the tone within the corresponding antenna path
"Tone Extension Slot Power" Power measurement of the tone within the tone extension slot (if availa-
ble)
Modulation Measurements
Stable Phase
"95% Zmd" ("Path 1"/"Path Average ZMD (zero mean detrended phase) value below which 95 % of
2"/"Path 3"/"Path 4"/) the measured values lie. The results are determined individually for each

antenna path.

Modulation Characteristics

Results depend on the PHY type and pattern type.

"CFO [K]" Carrier frequency offset measured within step k

"Afn (pattern) Max/ Min / Avg" Frequency deviation for the specified payload pattern for all captured
steps.

Note: the pattern is not displayed in transmission order.

"Afn 99.x%" Percentile value of all measured Afn within the captured steps since the
beginnning of the measurement.

SNR

"SNR TX" Measured SNR of the signal within the step

"SNR TX_ERR" Absolute SNR error
Difference between the desired SNR and the measured SNR using the
"CS_SYNC" packet portion within mode 1 or mode 3 step.

"std(SNR TX_ERR)" Standard deviation of the SNR error within the step.

Spectrum
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Result displays for Channel Sounding Measurements

Result Description

"Bandwidth" "f": Lowest frequency offset relative to carrier frequency at which the
spectrum crosses the -6 dB threshold

"fi,": Highest frequency offset relative to carrier frequency at which the
spectrum crosses the -6 dB threshold

"Af": 6-dB bandwidth at which the -6 dB threshold is crossed

"Peak Emission" Peak modulation spectrum emission power within the initiator or reflector
signal, measured over all steps in the subevent

Step Frequency Verification

"95% |Ftone - fpkt[Kk]|" 95-percentile difference between the frequency offset measured using
the tone and the CS_SYNC portion within the mode-0 step k

"95% |fE[K] - fpkt[K]|" 95t-percentile difference between the expected frequency offset and the
frequency offset measured using the CS_SYNC portion within the
mode-1/mode-3 step k

"95% |fE[K] - ftone[k,1]|" 95-percentile difference between the expected frequency offset and the
frequency offset measured using the tone portion within the mode-2/
mode-3 step k, for the antenna path 0

"95% |fE[K] - ftone[k,2]|" 95-percentile difference between the expected frequency offset and the
frequency offset measured using the tone portion within the mode-2/
mode-3 step k, for the antenna path 1

"95% |fE[K] - ftone[k,3]|" 95-percentile difference between the expected frequency offset and the
frequency offset measured using the tone portion within the mode-2/
mode-3 step k, for the antenna path 2

"95% |fE[K] - ftone[k,4]|" 95-percentile difference between the expected frequency offset and the
frequency offset measured using the tone portion within the mode-2/
mode-3 step k, for the antenna path 3

"FFOLK]" Fractional frequency offset for mode-0 step k

The fractional frequency offset (FFO) is the frequency offset normalized
by the carrier frequency.

In addition to the current value, the average, peak and standard devia-
tion over all captured steps is displayed.

"FFOIK] - FFO[1]" Maximum fractional frequency offset drift for mode-0 steps

In addition to the current value, the average, peak and standard devia-
tion over all captured steps is displayed.

Remote command:

LAY:ADD? '1',RIGH,RSUM, see LAYout:ADD[:WINDow] ? on page 239
Retrieving results:

TRACe<n>[:DATA] ? on page 247

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

Wnd Type Ref Y-value
1 M1 2.409 55 GHz =-74.566 dBm

1 D2 M1 0.0 Hz 0.0 dBm
1 D3 0.0 Hz 0.0 dBm

User Manual 1179.6450.02 — 05 58



R&S®FSV3-K8 Measurements and results

Result displays for Channel Sounding Measurements

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.
Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 239
Results:
CALCulate<n>:MARKer<m>:X on page 229
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5.1
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Gaz

Overview

Configuration

Configuration overview

Configuration

Access: [MODE] > "Bluetooth”
Bluetooth BR/EDR/LE measurements require a special application on the R&S FSV/A.

When you activate an R&S FSV3 Bluetooth measurement application the first time, a
set of parameters is passed on from the currently active application. After initial setup,
the parameters for the channel are stored upon exiting and restored upon re-entering
the channel. Thus, you can switch between applications quickly and easily.

When you activate a measurement channel in the R&S FSV3 Bluetooth measurement
application, a Bluetooth BR/EDR/LE measurement for the input signal is started auto-
matically with the default configuration. The Bluetooth "Modulation Characteristics"
menu is displayed and provides access to the most important configuration functions.

The remote commands required to perform these tasks are described in Section 9,
"Remote commands to perform Bluetooth BR/EDR/LE measurements”, on page 138.

o  Configuration OVEIVIEW.........cccoiiiiiiiceeeeeeeee e e e e e e e e e e e 60
e Configuration according to digital standards..............cccooiiiii e 62
e Input, output and frontend SettingsS.........oooccoeeiiiiii 63
L I g T To [T 1= A 1] o [o L PO PP UPR PR POPPP 74
L I € =) (IS T =Y 1] o PR 77
e Modulation Characteristics measurement Settings.........ccccceeeeeeiicciiiiiieeeee e, 79
e In-band Spurious Emissions measurement settings........ccccceeeeieiiiiiiiiiiiiiiiiieeiieeinn, 83
e Channel sounding measurement settings. ... 84
L AT /=TT o IR 11T 1SS 92
e Adjusting settings automatically..........cccuviieiiiiiiiii e 94

Configuration overview

Access: "Meas Config" > "Overview"

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview".
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Configuration overview

Overview )

Modulation Characteristics

Input 1/Q File

Frequency

Ref Level 0.0 dBm Source Meas Filter off
BT Standard Basic Rate Att Level = Capture Time 7.0 ms
LE PHY Preamp Offset Antenna Gain 0.0 dB

* Standard —+ =) Input/Frontend — | | Trigger — A/D Data Acquisition

‘—1

@ Burst/Sync —> J-u-l Demodulation — '| |~ Analysis/Limits —» L‘ \_f! Display Config
LAP

1 Packet Bytes 1
Burst Search On Packet Class 1
Sync Search Off

Preset Channel Select Measurement

Figure 5-1: Configuration overview for modulation accuracy measurement

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire measurement channel
from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):

1. "Standard"
See Section 5.2, "Configuration according to digital standards", on page 62

2. "Input/Frontend"
See Section 5.3, "Input, output and frontend settings", on page 63

3. "Trigger"
SeeSection 5.4, "Trigger settings", on page 74

4. "Data Acquisition"
See Section 5.6.1, "Data acquisition", on page 79

5. "Burst/Sync"
See Section 5.6.2, "Burst and synchronization settings", on page 81

6. "Demodulation"
See Section 5.6.3, "Demodulation settings", on page 82

7. "Analysis/Limits"
For modulation accuracy: See Section 6.1, "Analyzing modulation characteristics",
on page 96 and Section 6.1.1.2, "Checking limits (BR)", on page 98
For in-band spurious emissions: See Section 6.2, "Analyzing in-band spurious
emissions"”, on page 107 and Section 6.2.4, "Checking limits", on page 111
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Configuration according to digital standards

8. "Display Config"
See Section 6.6, "Display configuration”, on page 125

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

For step-by-step instructions on configuring Bluetooth BR/EDR/LE measurements, see
Section 7, "How to perform Bluetooth BR/EDR/LE measurements”, on page 126.

Preset Channel
Select "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel to their default values.

Note: Do not confuse "Preset Channel" with the [Preset] key, which restores the entire
instrument to its default values and thus closes all channels on the R&S FSV/A (except
for the default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 148

Select Measurement
Selects a measurement to be performed.

See Section 4, "Measurements and results", on page 43.

Remote command:
CONFigure:BTOoth:MEASurement on page 149

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

Select an active window from the "Specific Settings for" selection list that is displayed
in the "Overview" and in all window-specific configuration dialog boxes.

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

5.2 Configuration according to digital standards

Access: "Overview" > "Standard"
Or: "Meas Config" > "Standard"

Different Bluetooth standards allow for different modulation modes and energy levels.
To configure the R&S FSV3 Bluetooth measurement application, you must define
which standard the input signal complies with.
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Input, output and frontend settings

The measurements are configured according to the specified standard, e.g. regarding
demodulation or the power range.

Standard @ X
Bluetooth Standard LE PHY

@ Basic Rate @ v

. Enhanced Data Rate . LE 2M

o Low Energy 0 LE Coded

O Predefined settings for frequency, channels and trigger settings are also available for
= in-band spurious emissions analysis, see Section 6.2.3, "Saving and loading prede-
fined settings", on page 110.

5] =116 F=T (o IR 63
L P HY oo e 63
Standard

Defines the Bluetooth standard that the signal complies with. The measurements are
configured according to the specified standard with the correct frequency range and
number of channels.

For details on the different standards, see Section 3, "Measurement basics",
on page 14.

Remote command:
CONFigure:BTOoth[:STANdard] on page 148

LE PHY

For measurements based on the low-energy standard, different substandards are

available depending on the used transmission mode (PHY). For details, see Sec-

tion 3.1, "About Bluetooth BR/EDR/LE", on page 14.

® LE 1M: uncoded, 1 symbol per data bit, 1 Msymbol/s data rate

® LE 2M: uncoded, 1 symbol per data bit, 2 Msymbol/s data rate

® LE Coded: 2 symbols per data bit, 1 Msymbol/s data rate (not for channel sound-
ing measurements)

® BT 2.0 (for channel sounding measurements only):
uncoded, 2 symbols per data bit, 2 Msymbol/s data rate, modulation bandwidth-
symbol time product (BT) = 2.0

Remote command:
CONFigure:BTOoth:LENergy on page 149

5.3 Input, output and frontend settings

Access: "Overview" > "Input/Frontend" > "Input"
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5.3.1

Input, output and frontend settings

or: [INPUT/OUTPUT]

Some settings are also available in the "Amplitude” tab of the "Amplitude” dialog box.

e  Radio freqUENCY INPUL.......c e e e e e e e e e annraaeeees 64
e Settings for input from I/Q data fileS.........ooo i 66
@ OULIPUL SEHINGS. ..ceeiiiiiiiicccce e e e e e e e e e e e e e e e e e e e eeeeeeeenranas 68
L I o (=Y [ 1= Ty VY= 1 o U 69
L N 40T o] 1108 o Lo Y= £ 4 o TS SRR 70

Radio frequency input

Access: "Overview" > "Input/Frontend" > "Input" > "Radio Frequency"

or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "Radio Frequency"

The default input source for the R&S FSV/A is the radio frequency.

Input/Frontend

Input Source Frequency = Amplitude

Radio On
Frequency

Input Coupling
I/Q File

Impedance

Direct Path

RF Input Protection

The RF input connector of the R&S FSV/A must be protected against signal levels that
exceed the ranges specified in the specifications document. Therefore, the R&S FSV/A
is equipped with an overload protection mechanism for DC and signal frequencies up
to 30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

When the overload protection is activated, an error message is displayed in the status
bar ("INPUT OVLD"), and a message box informs you that the RF input was discon-
nected. Furthermore, a status bit (bit 3) in the STAT : QUES : POW status register is set.
In this case, you must decrease the level at the RF input connector and then close the
message box. Then measurement is possible again. Reactivating the RF input is also
possible via the remote command INPut:ATTenuation:PROTection:RESet.
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Input, output and frontend settings

Radio FrequenCy STate....... oo 65
1T 01U 07 0T o] 11 o APPSR 65
D 1= o = 11 o P 65
N[ C oYY =Y (o1 (o] F SR 65
[ g 0T =Y =1 o V7= TS 66

Radio Frequency State
Activates input from the "RF Input" connector.

Remote command:
INPut:SELect on page 152

Input Coupling
The RF input of the R&S FSV/A can be coupled by alternating current (AC) or direct
current (DC).

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the specifi-
cations document.

Remote command:
INPut:COUPling on page 150

Direct Path
Enables or disables the use of the direct path for small frequencies.

In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
disabled. If "Direct Path" is set to "Off", the spectrum analyzer always uses the analog

mixer path.

"Auto" (Default) The direct path is used automatically for frequencies close
to zero.

"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 151

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the R&S FSV/A.

Remote command:
INPut:FILTer:YIG[:STATe] on page 151
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Impedance

The R&S FSV/A has an internal impedance of 50 Q. However, some applications use
other impedance values. To match the impedance of an external application to the
impedance of the R&S FSV/A, an impedance matching pad can be inserted at the
input. If the type and impedance value of the used matching pad is known to the
R&S FSV/A, it can convert the measured units accordingly so that the results are cal-
culated correctly.

The impedance conversion does not affect the level of the output signals (such as IF,
video, demod).

"50Q" (Default:) no conversion takes place

"75Q" The 50 Q input impedance is transformed to a higher impedance
using a 75 Q adapter of the selected "Pad Type": "Series-R" (default)
or "MLP" (Minimum Loss Pad)

"User" The 50 Q input impedance is transformed to a user-defined impe-
dance value according to the selected "Pad Type": "Series-R"
(default) or "MLP" (Minimum Loss Pad)

Remote command:
INPut:IMPedance on page 152
INPut:IMPedance:PTYPe on page 152

5.3.2 Settings for input from 1/Q data files

Access: "Overview" > "Input/Frontend" > "Input Source" > "I/Q File"
Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "I/Q File"
Input Source

Radio On

Frequenc
q Y Input File

1/Q File S:\GR-14DS\GR-14DS4\F\FSW_Sirius\input\IQ\vse_all_cmd_iq.ig.tar

Saved by: IqTarWriteComplexFloat32 (MATLAB 8.4.0.150421 (R2014b))

Comment: Test ig.tar file with 2 streams. Each stream has exactly two points. Stream1 at 500-
Date & Time: 2015-08-13 16:15:54

Sample Rate: 1 MHz

Number of Samples: 25304

Duration of Signal: 25.304 ms

Number of Channels: 2

Selected Channel: Auto File Repetitions:
/Q INPUL FIle State. .ot 66
=Y [=To B VL@ o £ = I 1 T 67
Y [=To3 (< To I O] o= Ta T =] T 67
File REPELTIONS. ... ettt e 67

1/Q Input File State
Enables input from the selected 1/Q input file.
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If enabled, the application performs measurements on the data from this file. Thus,
most measurement settings related to data acquisition (attenuation, center frequency,
measurement bandwidth, sample rate) cannot be changed. The measurement time
can only be decreased to perform measurements on an extract of the available data
only.

Note: Even when the file input is disabled, the input file remains selected and can be
enabled again quickly by changing the state.

Remote command:
INPut:SELect on page 152

Select I/Q data file
Opens a file selection dialog box to select an input file that contains I/Q data.

The 1/Q data file must be in one of the following supported formats:
.ig.tar

Ligw

.CsSV

.mat

WV

.aid
The file type is determined by the file extension. If no file extension is provided, the file
type is assumed to be .ig.tar. For .mat files, Matlab® v4 is assumed.

Note: Only a single data stream or channel can be used as input, even if multiple
streams or channels are stored in the file.

Note: For some file formats that do not provide the sample rate and measurement time
or record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

The default storage location for I/Q data files is C: \R_S\INSTR\USER.

Remote command:
INPut:FILE:PATH on page 153

Selected Channel
Only available for files that contain more than one data stream from multiple channels:
selects the data stream to be used as input for the currently selected channel.

In "Auto" mode (default), the first data stream in the file is used as input for the chan-
nel. Applications that support multiple data streams use the first data stream in the file
for the first input stream, the second for the second stream etc.

Remote command:

MMEMory:LOAD:IQ:STReam on page 154
MMEMory:LOAD:IQ:STReam:AUTO on page 154
MMEMory:LOAD:TIQ:STReam:LIST? on page 155

File Repetitions

Determines how often the data stream is repeatedly copied in the 1/Q data memory to
create a longer record. If the available memory is not sufficient for the specified num-
ber of repetitions, the largest possible number of complete data streams is used.
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5.3.3

Input, output and frontend settings

Remote command:
TRACe:IQ:FILE:REPetition:COUNt on page 155

Output settings

Access: [Input/Output] > "Output”
The R&S FSV/A can provide output to special connectors for other devices.

For details on connectors, refer to the R&S FSV/A Getting Started manual, "Front /
Rear Panel View" sections.

How to provide trigger signals as output is described in detail in the R&S FSV3000/
FSVA3000 base unit user manual.

Output N ) X

Output Audio

MNoise Source On Off

Trigger 1 Input Output

Trigger 2 Input Output

Trigger 3 Output

Output Type Qutput OFF

NOISE SOUICE CONIIOL.....ceeeiiei ettt et e e et e e e e e e e e e s e e e eaesenaneas 68

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSV/A itself, for example when measuring the noise level of
an amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FSV/A and measure the total noise power. From this
value, you can determine the noise power of the R&S FSV/A. Then when you measure
the power level of the actual DUT, you can deduct the known noise level from the total
power to obtain the power level of the DUT.
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5.3.4

Input, output and frontend settings

Remote command:
DIAGnostic:SERVice:NSOurce on page 155

Frequency settings

Access: "Overview" > "Frequency"

Or: [FREQ] > "Freq Config"

Input/Frontend

Input Source Frequency Amplitude

Frequenc

Y
o (=g 2.441 GH=z

Center Frequency Stepsize

Stepsize Manual WATEITTS 1.0 MHZ

Frequency Offset

(0701 (=Tl =To [ 1= o Y2 RRPUTUN 69
Yo [V ToY o S (=T 0 1] Y 69
Frequency OffSEt.... ... e 70

Center Frequency
Indicates the center frequency (frequency domain) or measuring frequency (time
domain).

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard", on page 107.

Remote command:
[SENSe: ] FREQuency:CENTer on page 220

Frequency Stepsize

Indicates the step size by which the center frequency is increased or decreased when
the arrow keys are pressed. When you use the rotary knob, the center frequency
changes in much smaller steps (1/10 the size as for the arrow keys).

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard", on page 107.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 220
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5.3.5

Input, output and frontend settings

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the instrument's hardware, on the captured data, or on
data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -1 THz to 1 THz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:0OFFSet on page 165

Amplitude settings

Access: "Overview" > "Amplitude”
Or: [AMPT] > "Amplitude Config"

Amplitude settings affect the signal power or error levels.

Input/Frontend

Input Source Amplitude

Reference Level Input Settings

Preamplifier

Value

Input Coupling

Impedance
Attenuation Electronic Attenuation

Mode Auto Manual State

Value Mode

Optimization ~  Value

REFEIENCE LEVEL ... ..t e e e e e e e e 71
L Shifting the Display (OffSet)...........ceeeeeeeeereeeeeeeeesee et s es s 71
T 01U AR T= 11 o [ 71
L PIEAMPIIET. ...ttt e et ee e 71
L INPUL COUPIING. .ttt en et st n e e 72
L IMIPEOANCE. ...ttt ettt st e e nen e 72
N 4 (=Y o[- 11T o RPN 72
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L Attenuation MOde / VAIUE...........c.cueeiieeeeeeeeeeeeese s enennanans 72
@] oY 1141174=Y o) FOUURRO OO 73
Using Electronic AtteNUAtION..........ccciiiieeeeeee e 73

Reference Level

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" or "OVLD" status display.

The reference level can also be used to scale power diagrams; the reference level is
then used for the calculation of the maximum on the y-axis.

Since the hardware of the R&S FSV/A is adapted according to this value, it is recom-
mended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 159

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level. In some
result displays, the scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the
R&S FSV/A so the application shows correct power results. All displayed power level
results are shifted by this value.

The setting range is £200 dB in 0.01 dB steps.

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the R&S FSV/A must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).
Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 159

Input Settings
Some input settings affect the measured amplitude of the signal, as well.

For information on other input settings, see Section 5.3, "Input, output and frontend
settings", on page 63

Preamplifier — Input Settings
If the (optional) internal preamplifier hardware is installed on the R&S FSV/A, a pream-
plifier can be activated for the RF input signal.

For R&S FSV/A, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.
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"On" Using the preamplifier with the option number 1330.3465.02: the
input signal is amplified by 30 dB if the preamplifier is activated.

For R&S FSV/A3044 models, the preamplifier is only available under the following con-
ditions:
® In zero span, the maximum center frequency is 43.5 GHz
® For frequency spans, the maximum stop frequency is 43.5 GHz
® For I/Q measurements, the maximum center frequency depends on the analysis
bandwidth:
foenter < 43.5 GHz - (<Analysis_bw>/2)

If any of the conditions no longer apply after you change a setting, the preamplifier is
automatically deactivated.

Remote command:
INPut:GAIN:STATe on page 161
INPut:GAIN[:VALue] on page 161

Input Coupling < Input Settings
The RF input of the R&S FSV/A can be coupled by alternating current (AC) or direct
current (DC).

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the specifi-
cations document.

Remote command:
INPut:COUPling on page 150

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
R&S FSV/A can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut:IMPedance on page 152

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value < RF Attenuation
Defines the attenuation applied to the RF input of the R&S FSV/A.

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). Automatic attenuation ensures that no overload occurs at the RF
Input connector for the current reference level. It is the default setting.
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Input, output and frontend settings

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.

NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload can lead to hardware damage.

Remote command:
INPut:ATTenuation on page 162
INPut:ATTenuation:AUTO on page 162

Optimization — RF Attenuation
Selects the priority for signal processing after the RF attenuation has been applied.

This function is only available under the following conditions:

® One of the following options that provide a separate wideband processing path in
the R&S FSV/A is installed:
Bandwidth extension R&S FSV3-B200/-B400

® An |/Q bandwidth that requires the wideband path is used.

"Low distortion"
(Default:) Optimized for low distortion by avoiding intermodulation

"Low noise" Optimized for high sensitivity and low noise levels
If this setting is selected, "Low noise" is indicated in the channel infor-
mation bar.

Remote command:
INPut:ATTenuation:AUTO:MODE on page 160

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSV/A, you
can also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can
define the mechanical and electronic attenuation separately.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 7 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion can provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.
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If the defined reference level cannot be set for the given attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed in the status
bar.

Remote command:
INPut:EATT:STATe on page 163
INPut:EATT:AUTO on page 163
INPut :EATT on page 162

5.4 Trigger settings

Access: "Overview" > "Trigger/Gate"

These settings are not available for channel sounding measurements, see Sec-
tion 3.4.9, "Trigger settings optimization", on page 39.

Show Preview on 1 Zero Span

Frequency [REMGYE 7S

RBW 10.0 MHz

ey

1 S N - r
EIVLNEY 10.0 ms CF 13.25 GHz 1001 pts

Trigger Source Trigger In/Out Gate Settings Cont. Gate = Source
Source Ext Trigger 1 - Gated Trigger Cn Off

Level EaY Drop-Out Time _ Gate Mode Edge

Slope RISINGES Falling |10 pelay

External triggers from one of the Trigger Input / Output connectors on the R&S FSV/A
are configured in a separate tab of the dialog box.

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined ~ Level Low High

YW=l a] 100.0 pis Send Trigger

Trigger 3 Input Output
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Preview
The preview mode allows you to try out trigger and gate settings before actually apply-
ing them to the current measurement.

The preview diagram displays a zero span measurement at the center frequency with
the defined RBW and sweep time. This is useful when analyzing bursts, for example,
to determine the required gate settings.

The trigger and gate settings are applied to the measurement when the dialog box is
closed.

Note: The zero span settings refer only to the preview diagram. The main diagram
remains unchanged.

If preview mode is switched off, any changes to the settings in this dialog box are
applied to the measurement diagram directly. In this case, the zero span settings for
the preview diagram are not displayed.

Frequency < Preview
Defines the center frequency for the preview diagram.

Remote command:
[SENSe: ] FREQuency:CENTer on page 164

RBW < Preview

Defines the resolution bandwidth for the preview diagram. The available resolution
bandwidths are specified in the specifications document. Numeric input is always roun-
ded to the nearest possible bandwidth.

Remote command:
[SENSe: ] BANDwidth[:RESolution] on page 169

Sweep Time <— Preview

Defines the sweep time for the preview diagram. Allowed values depend on the ratio of
span to RBW and RBW to VBW. For details refer to the specifications document.
Numeric input is always rounded to the nearest possible sweep time.

Trigger Source

Selects the trigger source. If a trigger source other than "Free Run" is set, "TRG" is dis-
played in the channel bar and the trigger source is indicated.
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For gated measurements in sweep mode, only external triggers are allowed as the gat-
ing trigger source.

Note: If the 600 MHz or 1 GHz bandwidth extension options (B600/B601/B1000/
B1001) are active, only an external trigger, IF power trigger or no trigger is available for
bandwidths 2400 MHz. If any other trigger is active and the analysis bandwidth is
increased above 400 MHz (thus activating the B600/B601 /B1000/B1001 option), the
trigger is automatically deactivated.

Remote command:
TRIGger [ :SEQuence] : SOURce on page 168

Free Run — Trigger Source

No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitly.

Remote command:

TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 168

External Trigger 1/2 — Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 76).

Note: "External Trigger 1" automatically selects the trigger signal from the "Trigger 1
Input / Output" connector on the front panel.

For details, see the "Instrument Tour" section in the R&S FSV/A Getting Started man-
ual.

"External Trigger 1"
Trigger signal from the "Trigger 1 Input / Output" connector.

"External Trigger 2"
Trigger signal from the "Trigger 2 Input / Output" connector.

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ :SEQuence] : SOURce on page 168

Trigger Level
Defines the trigger level for the specified trigger source.

For details on supported trigger levels, see the instrument specifications document.

Remote command:
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 167

Drop-Out Time
Defines the time that the input signal must stay below the trigger level before triggering
again.

Remote command:
TRIGger [ :SEQuence] : DTIMe on page 166

Trigger Offset
Defines the time offset between the trigger event and the start of the sweep.
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Offset > 0: Start of the sweep is delayed

Offset < 0: Sweep starts earlier (pretrigger)

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 166

Hysteresis

Defines the distance in dB to the trigger level that the trigger source must exceed
before a trigger event occurs. Setting a hysteresis avoids unwanted trigger events
caused by noise oscillation around the trigger level.

This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 167

Trigger Holdoff
Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.

Remote command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 166

Slope
For all trigger sources except time, you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

For gated measurements in "Edge" mode, the slope also defines whether the gate
starts on a falling or rising edge.

Remote command:
TRIGger [:SEQuence] : SLOPe on page 168
[SENSe: ] SWEep:EGATe: POLarity on page 173

5.5 Gate settings

Access: "Overview" > "Trigger" > "Trigger / Gate Config." > "Gate Settings"

Gate settings define one or more extracts of the signal to be measured.
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Gate Settings Cont. Gate

Gated Trigger On

Gate Mode Level

Gate Delay

SR 400.0 ps

@ Gating is not available for measurements on |/Q-based data.

(€1 (To [ 4T o 1= S PP 78
€= L= /oo [ SRR 78
GAtE DEIAY ... ..ttt a e e e e e rraa e e e e s a i ———aaaaas 79
Gate LeNGIN. ... ————————————————— 79
Gated Trigger

Switches gated triggering on or off.

If the gate is switched on, a gate signal applied to one of the TRIGGER INPUT connec-
tors or the internal IF power trigger controls the sweep.

Note: For gated measurements, the maximum RBW is restricted to 3 MHz. If the cur-
rent RBW is larger when you enable gating, the RBW is automatically reduced to

3 MHz.

For gated measurements in frequency sweep mode, only external triggers and EDGE
mode are supported.

Remote command:
[SENSe: ] SWEep:EGATe on page 169

Gate Mode
Sets the gate mode.

For gated measurements in sweep mode, only the "Gate Mode" Edge is supported.

"Edge" The trigger event for the gate to open is the detection of the signal
edge.
After the gate signal has been detected, the gate remains open until
the gate length is over.

"Level" The trigger event for the gate to open is a particular power level.
After the gate signal has been detected, the gate remains open until
the signal disappears.
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5.6

5.6.1

Modulation Characteristics measurement settings

Remote command:
[SENSe: ]| SWEep:EGATe: TYPE on page 174

Gate Delay
Defines the delay time between the gate signal and the continuation of the measure-
ment.

Remote command:
[SENSe: ] SWEep:EGATe: HOLDof f on page 171

Gate Length
Defines how long the gate is open when it is triggered.

The gate length can only be set in the edge-triggered gate mode. In the level-triggered
mode the gate length depends on the level of the gate signal.

The gate length in relation to the sweep is indicated by a line labeled "GL".

Remote command:
[SENSe: ] SWEep:EGATe : LENGth on page 171

Modulation Characteristics measurement settings

Access: "Overview" > "Select Measurement" > "Modulation Characteristics"

Or: [MEAS] > "Modulation Characteristics"

@ Data ACqUISITION. . ..ueeiiie e e e e e —————— 79
e Burst and synchronization Settings..........ccevviiiiiiiiiiciiii e 81
o  Demodulation SEttiNgS.......cc.uuiiiiiiiiiei e 82

Data acquisition

Access: "Overview" > "Data Acquisition"
Or: [MEAS CONFIG] > "Data Acquisition"

The data acquisition settings define how much and how data is captured from the input
signal.
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Modulation Characteristics measurement settings

Data Acquisition @ X
Bandwidth

Sample Rate

Meas
Filter

Demodulation
Bandwidth

Capture

Capture Time AUTO

Capture Length
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Demodulation Bandwidth......... ..o 80
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Sample rate
The sample rate in MHz. For Bluetooth BR/EDR/LE measurements, the sample rate is
always 4 MHz.

Meas Filter
Enables or disables the use of an optional measurement filter. See Section 3.2.1,
"Measurement filter", on page 33.

Remote command:
CONFigure:BTOoth:MEASurement:FILTer on page 177

Demodulation Bandwidth
Indicates the used demodulation bandwidth, depending on whether or not a measure-
ment filter is used. (For reference only).

If the measurement filter is used, the demodulation bandwidth is 1.3 MHz. Otherwise, it
is 3 MHz.

Remote command:
CONFigure:BTOoth:MEASurement:BWIDth? on page 176

Capture Time
Defines the packet type used in the Bluetooth BR/EDR/LE signal and thus the required
capture time.

The Bluetooth BR/EDRI/LE specification defines fixed packet lengths for the basic rate
and EDR operating modes (see Section 3.1.1, "Bluetooth packet types for BR/EDR",
on page 15). For low energy mode, the packet lengths vary depending on the length of
the payload.

"DH1" Captures one slot
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5.6.2

Modulation Characteristics measurement settings

"DH3" Captures 3 slots
"DH5" Captures 5 slots
"AUTO" For BR + EDR: Captures 5 slots

"LE 1M"/"LE 2M"/ "LE CODED" /BT 2.0
For LE, the R&S FSV3 Bluetooth measurement application deter-
mines the required capture time to cover the payload automatically.
For CS measurements, the R&S FSV3 Bluetooth measurement appli-
cation determines the required capture time to cover the entire sube-
vent automatically.

Remote command:
CONFigure:BTOoth:PTYPe on page 177

Capture Length
Number of samples captured during one sweep. Indicated for reference only, calcula-
ted as Capture Time*Sample rate.

Burst and synchronization settings

Access: "Overview" > "Burst/Sync"
Or: [MEAS CONFIG] > "Burst/Sync"

The burst and synchronization settings determine how the R&S FSV3 Bluetooth mea-
surement application tries to find the sync word in the signal and synchronize to it.

Burst/Sync

UAP
(Upper Address Part [hex])

LAP
(Lower Address Part [hex])

Find Sync

Find Burst

UAP (Upper ADdress Part [N€X])....ccccurrrreeierieeee s iisciiniieeeeese e e e e s ssssssseeeeeeeeeeeessessnnnnnns 81
LAP (Low Address Part [N€X])...ccccururriieiiiieeeeeeiicciiieiee et e e e e e e e sesenrnreesee e s e e e e e e s ssnnnrenaeees 82
1T S Y/ TSPt 82
T To I = TU ] = ST 82

UAP (Upper Address Part [hex])

The upper address part of the Bluetooth device address (UAP, the 24 most significant
bits) determines the sequence used for the CRC/HEC error correction check. See
"Results Statistics: Measure only if CRC/HEC is correct" on page 97.
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By default, the R&S FSV3 Bluetooth measurement application determines the UAP
automatically. If "Auto" is disabled, define the UAP manually. The most recently used
value is indicated by default. Note that if you change the UAP manually, a new mea-
surement is started.

Not available for LE signals.

Remote command:
CONFigure:BTOoth:SEARch:SYNC:UAP on page 180
CONFigure:BTOoth:SEARch:SYNC:UAP:AUTO on page 179

LAP (Low Address Part [hex])

The lower address part of the Bluetooth device address (LAP, the 24 least significant
bits) determines the sync word used for sync search. See "Synchronization"

on page 32.

By default, the R&S FSV3 Bluetooth measurement application determines the LAP
automatically. If "Auto" is disabled, define the LAP manually. The most recently used
value is indicated by default. Note that if you change the LAP manually, a new mea-
surement is started.

Not available for LE signals.

Remote command:
CONFigure:BTOoth:SEARch:SYNC:LAP on page 178
CONFigure:BTOoth:SEARch:SYNC:LAP:AUTO on page 178

Find Sync

Enables or disables the search for the sync word. The only results that can be deter-
mined without synchronization are the output power results. See "Synchronization”
on page 32.

Remote command:
[SENSe: ] DDEMod: SEARch: SYNC: STATe on page 253

Find Burst

Enables or disables the search for a signal burst based on the measured power. If both
Find Sync and "Find Burst" are enabled, the search area for the sync word is limited to
the detected burst.

Remote command:
[SENSe: ] DDEMod: SEARch:PULSe: STATe on page 252

5.6.3 Demodulation settings

Access: "Overview" > "Demodulation”
Or: [MEAS CONFIG] > "Demod"

The demodulation settings contain the settings required to demodulate the signal.

User Manual 1179.6450.02 — 05 82



R&S®PFSV3-K8 Configuration
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In-band Spurious Emissions measurement settings

Demod Config

Packet Bytes SCO

Antenna Gain

Packet BYtES SCO.....uuiiiiiiiiii ittt e e e e e s e e s e e e e e e e e s 83
N1 (=] ] = €= T PP 83
Packet Bytes SCO

Defines the number of payload bytes for SCO packets. SCO packets do not have a
payload header.

Remote command:
CONFigure:BTOoth:PBSCo on page 180

Antenna Gain
Defines an external gain that the R&S FSV3 Bluetooth measurement application con-
siders for the measurement results.

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Remote command:
[SENSe:]CORRection:EGAin:INPut [ :MAGNitude] on page 180

In-band Spurious Emissions measurement settings

Access: "Overview" > "Select Measurement" > "ACP / In-band Spurious Emissions"
Or: [MEAS] > "ACP / In-band Spurious Emissions"

All measurement results are based on the transmit (TX) channel and refer to the chan-
nel numbers. You can define the TX channel either manually, or according to the chan-
nel power levels.

(07 aT=T ] a1 I 1 Lo F T 83
(07 aT=T ol aT<T I STo] o 1 1= | P 84
B DGO 0T a1 1= R 84
Channel No

Access: [MEAS CONFIG] > "Channel No"

Allows you to select the transmit channel within the Bluetooth signal manually. Mea-
surement results are based on this channel.

The currently selected transmit channel is highlighted blue in the result summary table
and the diagrams, see Section 4.2, "Result displays for In-band Spurious Emissions
measurements", on page 50.

You can step through the individual channels using the rotary knob or arrow keys.
Depending on the Channel Format, the available value range differs.
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Channel sounding measurement settings

Remote command:
CONFigure:BTOoth:CHANnel on page 181

Channel Format
Access: [MEAS CONFIG] > "Channel Format"

Toggles the channel numbers between common TX channel and LE communication
channel numbering. The channel format also applies to the "Number of Captured
Channels" on page 109.

This setting is only available for BT LE mode.

"TX" Each channel has a bandwidth of 1 MHz, with channel numbers rang-
ing from 0 to 78.

"LE" Each communication channel has a bandwidth of 2 MHz, with chan-
nel numbers ranging from 0 to 40. Non-LE (TX) channels are indica-
ted as fractional channel numbers, e.g. 2.5.

2 Result Summary
TX Channel: -72.30 dBm No of Exceptions:

Adj Channel Lower: 72.19 dBm Adj Channel Upper: 72.40 dBm

(Channel No Frequency Power imit Delta Limit  Channel No Frequency Power Limit Delta Limit
2.4010 GHz - B1 42.75 dBc 0.5 2.4020 GHz -30.00 dBm 41.09 dBc
2.4030 GHz B B1 41.15 dBc 1.5 2.4040 GHz 0.00 dBm 41.10 dBc
2.4050 GHz - B1 41.42 dBc 2.5 2.4060 GHz 0.00 dBm 41.30 dBc
2.4070 GHz B B1 41.60 dBc 3.5 2.4080 GHz 0.00 dBm 41.40 dBc
2.4090 GHz - B1 4.5 2.4100 GHz 0.00 dBm 41.65 dBc
2.4110GHz  71. B, 55 2.4120 GHz 0.00 dBm 41.38 dBc
2.4130 GHz - B1 6.5 2.4140 GHz 0.00 dBm 41.69 dBc
2.4150 GHz - B1 7.5 2.4160 GHz 0.00 dBm 41.66 dBc
2.4170 GHz - B1 41.90 dBc 8.5 2.4180 GHz 0.00 dBm 41.67 dBc
2.4190 GHz B B1 42.07 dBc 9.5 2.4200 GHz 0.00 dBm 41.70 dBc
2.4210 GHz - B1 42.00 dBc 10.5 2.4220 GHz -30.00 dBm 41.90 dBc

Remote command:
CONFigure:BTOoth:CHFormat on page 181

TX Channel
Access: [MEAS CONFIG] > "TX Channel"

Selects the transmit channel within the Bluetooth signal based on its position in the

band.

Select the softkey multiple times to toggle through the settings. The current setting is

highlighted.

"Low" Selects the channel 0.

"Mid" Selects the channel in the middle of the band (depending on the stan-
dard).

"High" Selects the channel with the highest channel number (depending on
the standard).

"Manual" Selects the channel specified manually by "Channel No" on page 83.

Remote command:
Not available, use CONFigure:BTOoth:CHANnel on page 181

5.8 Channel sounding measurement settings

Access: "Overview" > "Select Measurement" > "Channel Sounding Measurements"
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5.8.1

5.8.1.1

5.8.1.2

Channel sounding measurement settings

Or: [MEAS] > "Channel Sounding Measurements"

For step-by-step instructions, see "To perform a channel sounding measurement”
on page 127 and Section 8.3, "Measurement example 3: Performing a channel sound-
ing measurement", on page 134.

Channel sounding signal description

Access: "Overview" > "Signal Description"

To determine the physical signal characteristics, the R&S FSV3 Bluetooth measure-
ment application requires some basic information on the input signal.

®  PhySICal MOE.. ...t e e as 85
L Z 5 16 I o= SR 85
L I e oo =To [ = PO 86
L J VT Yo [T =T~ 1 o [ PSSR 88
@  Main MOAE SEHINGS.....uuueieciiiiiei e e e e e e e e e e e e e e e e e e e eeeanrara 88
O FAE ADIE. ... 89

Physical mode
Access: "Overview" > "Signal Description" > "PHY"

LE PHY

For measurements based on the low-energy standard, different substandards are

available depending on the used transmission mode (PHY). For details, see Sec-

tion 3.1, "About Bluetooth BR/EDR/LE", on page 14.

® LE 1M: uncoded, 1 symbol per data bit, 1 Msymbol/s data rate

® LE 2M: uncoded, 1 symbol per data bit, 2 Msymbol/s data rate

® LE Coded: 2 symbols per data bit, 1 Msymbol/s data rate (not for channel sound-
ing measurements)

® BT 2.0 (for channel sounding measurements only):
uncoded, 2 symbols per data bit, 2 Msymbol/s data rate, modulation bandwidth-
symbol time product (BT) = 2.0

Remote command:
CONFigure:BTOoth:LENergy on page 149

DUT role

Access: "Overview" > "Signal Description" > "DUT Role"

The channel sounding procedure requires an initiator and a reflector. The analyzer and
the DUT take on the separate roles.

Initiator, Reflector
Define which role the DUT takes in the procedure. The generator takes on the other
role.
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5.8.1.3

Channel sounding measurement settings

Remote command:
CONFigure:BTOoth:CS:ROLE on page 191

Initiator Access Address, Reflector Access Address

Sets the hexadecimal access address of the link layer connection for the initiator or
reflector. You can only edit the address for the DUT role. The address remains the
same for all steps.

For both roles, the address according to the Bluetooth BR/EDR/LE standard test speci-
fication is provided by default.

For details, see Section 3.4.7, "Access addresses", on page 39.

Remote command:
CONFigure:BTOoth:CS:IADR on page 183
CONFigure:BTOoth:CS:RADR on page 191

Procedure

Access: "Overview" > "Signal Description" > "Procedure"

Depending on the test setup you want to use, you can configure the channel sounding
procedure.

I [0 T o A=Y o | USSR 86
NO. Of SUDBVENTS. ... e e e e e e e e e e e e e e e e an 86
0o [T 0TS (= o 3 PRSI 86
T T Y oo [T Y/ o 87
NO. Of MAIN MOAE STEPS....uuuiiiiiiiiie e e e e e e e s e e e aaeeeeaan 87
Payload Pattern, Payload Length.......ccccoooiiiiiiiii it 87
Frequency Change Period (T_FCS)...oo et 87
Initiator Tone Extension, Reflector Tone EXtension............ooooooiiiiiiiie e, 87

No. of Events

According to the Bluetooth BR/EDR/LE standard, the channel sounding procedure can
consist of several events. The R&S FSV3 Bluetooth measurement application only
supports measurements with a single event. See also Section 3.4.1, "Channel sound-
ing architecture", on page 36.

Remote command:
CONFigure:BTOoth:CS:NEV? on page 187

No. of Subevents

According to the Bluetooth BR/EDR/LE standard, events in the channel sounding pro-
cedure can consist of several subevents. The R&S FSV3 Bluetooth measurement
application only supports events with a single subevent. See also Section 3.4.1, "Chan-
nel sounding architecture”, on page 36.

Remote command:
CONFigure:BTOoth:CS:NSEV? on page 188

Mode 0 Steps
Sets the number of initiator/reflector signal transmissions during mode 0.
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Channel sounding measurement settings

A subevent can consist of up to 3 mode-0 steps.

Remote command:
CONFigure:BTOoth:CS:NMZSteps on page 188

Main Mode Type
Determines the type of measurement.

® 1 -round trip time (RTT) measurement

2 - phase-based ranging (PBR) measurement

3 - RTT and PBR measurement

CS_TONE - 652 ps tone duration, only for the DUT role = initiator and for stable
phase measurements

Remote command:
CONFigure:BTOoth:CS:MMODe: TYPE on page 184

No. of Main Mode Steps
Sets the number of initiator/reflector signal transmissions during the main mode.

Remote command:
CONFigure:BTOoth:CS:NMMSteps on page 188

Payload Pattern, Payload Length
Defines the type and length of the analyzer's payload data. The length depends on the
selected type.

Payload pattern Payload length in bits
"None" 0

"Sounding" 32, 96

"Random" 32,64, 96, 128
"PRBS9" 0, 32, 64, 96, 128
"P01010101" 0, 32, 64, 96, 128
"P00001111" 0, 32, 64, 96, 128

Remote command:

CONFigure:BTOoth:CS:PATTern on page 188
CONFigure:BTOoth:CS:PLENgth:CUSTom on page 189
CONFigure:BTOoth:CS:PLENgth:RANDom on page 189
CONFigure:BTOoth:CS:PLENgth:SOUNding on page 189

Frequency Change Period (T_FCS)
Sets the frequency change period between CS steps.

Remote command:
CONFigure:BTOoth:CS:TFCS on page 194

Initiator Tone Extension, Reflector Tone Extension
Enables or disables CS tone extension bits in the initiator or reflector signal.
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5.8.1.4

5.8.1.5

Channel sounding measurement settings

Remote command:
CONFigure:BTOoth:CS:ITEXtension on page 184
CONFigure:BTOoth:CS:RTEXtension on page 192

Mode 0 settings

Access: "Overview" > "Signal Description" > "Mode 0"

INterlude Period (T_IP ). . ettt 88
Ramp DUration (T_RD)...ccuui ittt sttt e e s eaee e e e e s snnneeaeeas 88
Guard DUration (T_GD)...ccccciiiiiieeee e e e rer e e e e e e e e e e sennnreeeeeeeaeas 88
Frequency Measurement (T_FIM).....oooooiiiiiiiiiiicccciie e 88

Interlude Period (T_IP1)
Period between initiator and reflector signal in mode 0.

Remote command:
CONFigure:BTOoth:CS:TIP1 on page 195

Ramp Duration (T_RD)
Expected duration from the signal ON to reduce the power by 40 dB.

Remote command:
CONFigure:BTOoth:CS:TRD? on page 196

Guard Duration (T_GD)
Duration between the GFSK and ASK modulated part of the signal.

Remote command:
CONFigure:BTOoth:CS:TGD? on page 195

Frequency Measurement (T_FM)
Duration of frequency measurement.

Remote command:
CONFigure:BTOoth:CS:TFM? on page 195

Main mode settings

Access: "Overview" > "Signal Description" > "Main Mode"

Which settings are available depends on the selected main mode type.

MaiN MOAE TYPE....ceiiiiieiiiee et e e e e e e e e e e e eeas 88
NO. Of Main MOAE STEPS.....ceeiiiiiieiie e e e e e e e e e s eareeeeees 89
Interlude Period (T_IP1), (T_IP2)..... e 89
No. of Antenna Paths mode types 2, 3 ONlY......uuuceeiiiiieiiiiie e, 89
Phase Measurement Period (T_PM) mode types 2, 3 0nly.......cccccveeviiiieieiiniiiene e, 89
Antenna Switching Time (T_SW) mode types 2, 3 0Nnly........ccceviiieiiiiiiiieneeeieee e 89
Ramp DUration (T_RD)...ccuui ittt ettt s e e s anreeaeean 89

Main Mode Type
The type of measurement as defined in the Procedure settings.
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" Round trip time (RTT) measurement
"2" Phase-based ranging (PBR) measurement
"3" RTT and PBR measurement

"CS_TONE" 652 ps tone duration, only for the DUT role = initiator and for stable
phase measurements

Remote command:
CONFigure:BTOoth:CS:MMODe: TYPE on page 184

No. of Main Mode Steps
The number of initiator/reflector signal transmissions during the main mode as defined
in the Procedure settings.

Remote command:
CONFigure:BTOoth:CS:NMMSteps on page 188

Interlude Period (T_IP1), (T_IP2)
Period between initiator and reflector signal in main mode.

T_IP1: main mode type 1
T_IP2: main mode types 2, 3

Remote command:
CONFigure:BTOoth:CS:TIP1 on page 195
CONFigure:BTOoth:CS:TIP2 on page 196

No. of Antenna Paths mode types 2, 3 only
Sets the number of antennas of the DUT (up to 4).

Remote command:
CONFigure:BTOoth:CS:NAPath on page 187

Phase Measurement Period (T_PM) mode types 2, 3 only
Sets the time period for phase measurement per antenna path.

Remote command:
CONFigure:BTOoth:CS:TPM on page 196

Antenna Switching Time (T_SW) mode types 2, 3 only
Sets the time to switch antenna paths.

Remote command:
CONFigure:BTOoth:CS:TSWitch on page 198

Ramp Duration (T_RD)
Expected duration from the signal ON to reduce the power by 40 dB.

Remote command:
CONFigure:BTOoth:CS:TRD? on page 196

5.8.1.6 FAE table

Access: "Overview" > "Signal Description" > "FAE Table"
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The Bluetooth devices can be equipped with a Fractional Frequency Offset Actuation
Error (FAE) table to compensate the difference between the measured and the expec-
ted frequency.

For details, see Section 3.4.2, "Fractional frequency offset actuation error (FAE)",
on page 36.

The FAE depends on the channel number. the table contains 80 rows for the complete
Bluettoth ISM 2.4 GHz band. According to the Bluetooth BR/EDR/LE specifications, the
8 advertising channels should not be used.

You can save and load FAE tables for later use or use in other systems.

Start Frequency, 2.4GHZz ISM Band.........coouiiiiiiiii e 90
Channel Number, Frequency, Frequency Actuation Error.........ccccocceeviiiiiieieniiiienenn. 90
SAVE TADIE...cc e e e e e e b e e e 90
[0 =T R =T o] = PR 90

Start Frequency, 2.4GHz ISM Band
By default, the R&S FSV3 Bluetooth measurement application the first channel fre-
quency is set to the first channel of the Bluetooth ISM 2.4 GHz band, at 2402 MHz.

To measure a different frequency range, disable the "2.4GHz ISM Band" setting and
define the first channel frequency for the FAE table manually.

The table is preconfigured according to the start frequency.
Remote command:

CONFigure:BTOoth:FREQuency:BAND on page 198
CONFigure:BTOoth:FREQuency:BAND: FIRSt on page 198

Channel Number, Frequency, Frequency Actuation Error

For each channel, the expected frequency (in MHz) is provided. Define the actuation
error in ppm for each channel. Note that only the start frequency and the error values
are stored for the table.

Remote command:
CONFigure:BTOoth:CS:FAETable on page 183

Save Table
Saves the FAE table to a file. Note that only the start frequency and the error values
are stored for the table.

Remote command:
CONFigure:BTOoth:CS:FAESave on page 183

Load Table
Loads an FAE table from a file.

Remote command:
CONFigure:BTOoth:CS:FAELoad on page 183
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Channel sounding measurement settings

5.8.2 Generator configuration

Since the channel sounding measurment involves an an initiator and a reflector device,
the R&S FSV3 Bluetooth measurement application also requires information on the
second device in the setup, usually a generator.

o Generator trigger OffSEt......uuuuii e 91
o Generator and DUT IEVEIS......uuuuiiieie i e e e e e e e e e e e e eeeeeees 91

5.8.2.1 Generator trigger offset

If the DUT is the initiator, it is important that you calculate the trigger offset between the
generator and the DUT before the actual channel sounding measurement.

Trigger Offset, Recalculate
The analyzer calculates the generator trigger offset as the time from the trigger to the
generator signal start.

To recalculate the offset, the analyzer requires the DUT to transmit a bursted signal
with the specified DUT signal level. For a detailed description of the expected signal
definition, see Section 3.4.9, "Trigger settings optimization”, on page 39.

Remote command:
CONFigure:GENerator:BTOoth:TRIGger:DELay? on page 199
CONFigure:GENerator:BTOoth:TRIGger:DELay:CALCulate on page 199

5.8.2.2 Generator and DUT levels

To optimize the trigger settings, the analyzer needs to know the generator and DUT
signal levels.

See also Section 3.4.9, "Trigger settings optimization", on page 39.

ReEfErenCe LeVEl OffSEE.. ...t e e 91
AV I AV 1 (U E= 1 (o] o PR 91
DUT Signal Level, Generator Signal Level...........oocuiiiiiiiii e 92

Reference Level Offset
Indicates the arithmetic level offset for the reference level for convenience. It is impor-
tant to consider the offset when you specify the required DUT and generator levels.

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 159

Level Evaluation
If enabled, the R&S FSV/A evaluates the average burst signal levels to determine
whether it must consider the generator signal for trigger optimization.

If disabled, the analyzer assumes that the generator signal level is always below the
trigger threshold level.

Remote command:
CONFigure:BTOoth:CS:LEVel : CHECk on page 184
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5.9

Sweep settings

DUT Signal Level, Generator Signal Level
Define the average DUT and generator burst signal levels. The analyzer then uses
these values to adjust the trigger settings.

Remote command:
CONFigure:BTOoth:CS:DUTLevel on page 183
CONFigure:GENerator:POWer:LEVel on page 199

Sweep settings

Access: [SWEEP]

The sweep settings determine how many sweeps are performed for the measurement.

Continuous SWeep / RUN CONt....coiiieiie et e e e e e e e e 92
Single Sweep / RUN SINGIE....couiiiii e e 92
ContiNUE SINGIE SWEEP.......ueiiii it e e e neee 93
(07T o] (1] (TN 1 = T SRR 93
NSV = 1= o T o 1U | o | SN 93

Continuous Sweep / Run Cont

While the measurement is running, "Continuous Sweep" and [RUN CONT] are high-
lighted. The running measurement can be aborted by selecting the highlighted softkey
or key again. The results are not deleted until a new measurement is started.

Note: Sequencer. If the Sequencer is active, "Continuous Sweep" only controls the
sweep mode for the currently selected channel. However, the sweep mode only takes
effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeat-
edly.

Furthermore, [RUN CONT] controls the Sequencer, not individual sweeps. [RUN
CONT] starts the Sequencer in continuous mode.

For details on the Sequencer, see the R&S FSV3000/ FSVA3000 base unit user man-
ual.

Remote command:
INITiate<n>:CONTinuous on page 201

Single Sweep / Run Single

While the measurement is running, "Single Sweep" and [RUN SINGLE] are highligh-
ted. The running measurement can be aborted by selecting the highlighted softkey or
key again.

Note: Sequencer. If the Sequencer is active, "Single Sweep" only controls the sweep
mode for the currently selected channel. However, the sweep mode only takes effect
the next time the Sequencer activates that channel, and only for a channel-defined
sequence. In this case, the Sequencer sweeps a channel in single sweep mode only
once.

Furthermore, [RUN SINGLE] controls the Sequencer, not individual sweeps. [RUN
SINGLE] starts the Sequencer in single mode.
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If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

For details on the Sequencer, see the R&S FSV3000/ FSVA3000 base unit user man-
ual.

Remote command:
INITiate<n>[:IMMediate] on page 201

Continue Single Sweep

While the measurement is running, "Continue Single Sweep" and [RUN SINGLE] are
highlighted. The running measurement can be aborted by selecting the highlighted
softkey or key again.

Capture Time
Defines the packet type used in the Bluetooth BR/EDR/LE signal and thus the required
capture time.

The Bluetooth BR/EDRI/LE specification defines fixed packet lengths for the basic rate
and EDR operating modes (see Section 3.1.1, "Bluetooth packet types for BR/EDR",
on page 15). For low energy mode, the packet lengths vary depending on the length of

the payload.

"DH1" Captures one slot

"DH3" Captures 3 slots

"DH5" Captures 5 slots

"AUTO" For BR + EDR: Captures 5 slots

"LE 1M"/"LE 2M"/ "LE CODED" /BT 2.0
For LE, the R&S FSV3 Bluetooth measurement application deter-
mines the required capture time to cover the payload automatically.
For CS measurements, the R&S FSV3 Bluetooth measurement appli-
cation determines the required capture time to cover the entire sube-
vent automatically.

Remote command:
CONFigure:BTOoth:PTYPe on page 177

Sweep Count

Defines the number of sweeps that the application uses to average traces. In continu-
ous sweep mode, the application calculates the moving average over the average
count. In single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard", on page 107.

Remote command:
[SENSe: ] SWEep:COUNt on page 221
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5.10 Adjusting settings automatically

Access: [AUTO SET]

Some settings can be adjusted by the R&S FSV/A automatically according to the cur-
rent measurement settings. To do so, a measurement is performed. You can configure
this measurement.

Setting the Reference Level Automatically (Auto Level).......ccccvvveeeeeeieeeeei i, 94
Resetting the Automatic Measurement Time (Meas Time AutO).......ccccceveeeeeiiiiccnvinnen. 94
(Meas TimMe MaNUAI)........eueieiiiicccie et re e s e e e e e e e aaaaaaeeeeeeeeeaeees 94
UpPPEr LeVEl HYSIEIESIS. ...t e e e 94
LoWer Level HYSIEreSiS. ....ooiuiiiii ettt ettt e e e 95

Setting the Reference Level Automatically (Auto Level)
To determine the required reference level, a level measurement is performed on the
R&S FSV/A.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

Remote command:
[SENSe: ] ADJust:LEVel on page 176

Resetting the Automatic Measurement Time (Meas Time Auto)
Resets the measurement duration for automatic settings to the default value.

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 175

(Meas Time Manual)
This function allows you to change the measurement duration for automatic setting
adjustments. Enter the value in seconds.

Note: The maximum measurement duration depends on the currently selected mea-
surement and the installed (optional) hardware. Thus, the measurement duration
actually used to determine the automatic settings can be shorter than the value you
define here.

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE on page 175
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 174

Upper Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preamplifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines an upper threshold that the signal must exceed (compared to the last measure-
ment) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:UPPer on page 176

User Manual 1179.6450.02 — 05 94



R&S®PFSV3-K8 Configuration

Adjusting settings automatically

Lower Level Hysteresis

When the reference level is adjusted automatically using the Auto Level function, the
internal attenuators and the preamplifier are also adjusted. To avoid frequent adapta-
tion due to small changes in the input signal, you can define a hysteresis. This setting
defines a lower threshold that the signal must fall below (compared to the last mea-
surement) before the reference level is adapted automatically.

Remote command:
[SENSe:]ADJust:CONFigure:HYSTeresis:LOWer on page 175
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Analyzing modulation characteristics

6 Analysis

6.1

6.1.1

6.1.1.1

Access: "Overview" > "Analysis/Limits"

e Analyzing modulation characteristiCs. .........ueeueiiiiiiiiiiiii e 96
e Analyzing in-band SPUriOUS EMISSIONS........ccceiieieiiiieieiieerers e ee e e e e eeeeeeeeereeereeeennns 107
e Limit settings for CS measurements............uuuuueciiiiiiiie e 113
e Trace / data export configuration..............euuiiicciiii e, 118
e Working with markers in the R&S FSV3 Bluetooth measurement application...... 120
o Display configuration...........ooooeiiiocee e 125

Analyzing modulation characteristics

Access: "Overview" > "Select Measurement" > "Modulation Characteristics"
Or: [MEAS] > "Modulation Characteristics"

® BR ANd LE SigNalS......cooiiiiiiiiii ettt 96
®  EDR SINQAIS. ..ot e e 103

BR and LE signals

o Power range for analySiS........ccoiiiiiiiiiiieeieeeee e ————— 96
o  Checking lIMItS (BR)...uuciie e e e e e e e e e e e e e e e e e e 98
o Checking lIMits (LE ). i oo 100

Power range for analysis

Access: "Overview" > "Analysis / Limits"
Or: [MEAS CONFIG] > "Analysis"

The core specification of Bluetooth wireless technology defines the limits of output
power levels for the maximum power. The maximum power is determined by a percent-
age of the power range, which corresponds to the burst length.
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Analysis Limits

Output Power

Output Power Start lE?

Output Power Stop KR

Results Statistics

Measure only if CRC/
HEC is correct

Output Power Start / Output Power Stop

Start and stop positions of the power range in which the average maximum power is
determined. Defined as percentages of the burst length. See also "Output power"
on page 15.

1 T T %
0O 20 40 60 80 100
<—Burst length——>

Remote command:
CONFigure:BTOoth:POWer:AVERage: STARt on page 204
CONFigure:BTOoth:POWer:AVERage: STOP on page 204

Results Statistics: Measure only if CRC/HEC is correct

If enabled, only packets which pass the CRC/HEC error correction check are consid-
ered for statistical results. By default, this function is disabled and all bursts are inclu-
ded in the result statistics.

The CRC/HEC error correction check requires the UAP (Upper Address Part [hex]),
see Section 5.6.2, "Burst and synchronization settings", on page 81.

The number of packets that passed the CRC/HEC error correction check is indicated in
the "Result Summary". See Table 4-1.

This function is only available for Basic Rate signals.

Remote command:
CONFigure:BTOoth:CRC:MOPass on page 204
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6.1.1.2 Checking limits (BR)

Access: "Overview" > "Analysis / Limits" > "Limits"

Or: [MEAS CONFIG] > "Analysis / Limits" > "Limits"

By default, the measured Bluetooth signal characteristics are checked against the lim-
its defined in the specification. However, you can define your own limits to check the
results against.

| Analysis / Limits L)

Analysis Limits
|
I
|
|
|

Modulation Characteristics
Limit Check
A f1 Avg Upper 175.0 kHz

Output Power

A f1 Avg Lower 140.0 kHz
Average Upper 20.0 dBm

A 2 Max Lower 115.0 kHz
Average Lower 0.0 dBm

0,
Pk lippcy 23.0 dBm A f2 Max In Range 99.9 %

Af2 Avg / A fl1 Avg

Relative Peak Upper e

(Rel. To Avg Power)

0.8
Initial Carrier Frequency Tolerance Frequency Drift

ICFT Upper 75.0 kHz Basic DH1 Basic DH3 @ Basic DH5

ICFT Lower -75.0 kHz Freq Drift Upper 25.0 kHz

Freq Drift Lower -25.0 kHz

U EY i G = 20.0 kHz

Max Drift Rate Lower [EFIKIN(;V4

] 1 0 =Y ]SSR 98
Average Upper/ AVErage LOWET .........oiuuiiiii ittt 99
T 1L o] o 1= S 99
Relative Peak Upper (Rel. t0 AVG POWET).......c.cuiiiiiiiiiieeee e 99
(@ o I o o 1Y o (O i I I 1Y U USRPRPP 99
AF1 Avg UppPer/ Af1 AVQ LOWET ... a e e e e e e e 99
AN 220\ = Qo - PSR 99
A2 MaX [N RANGE.....ceiiiiieiie ettt e e s s enneee s 99
JAN VA NV« I AN i B\ o T o Y ST STR 99
(Yo [U=T ooV I SRR 100

L Freq Drift Upper / Freq DIift LOWET..........coovuiueeeeeeeeeeeeeeeeee s ee s 100

L Max Drift Rate Upper / Max Drift Rate LOWET..........cc..ceeerueueeeeeeeeseeeeeeens 100
Limit Check

Enables or disables a limit check for the measured results.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205
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Average Upper/ Average Lower
Defines the upper/lower limit for the average output power.

Remote command:
CONFigure:BTOoth:POWer:AVERage: ULIMit on page 213
CONFigure:BTOoth:POWer:AVERage:LLIMit on page 212

Peak Upper
Defines the upper limit for the peak output power.

Remote command:
CONFigure:BTOoth:POWer: PEAK:ULIMit on page 213

Relative Peak Upper (Rel. to Avg Power)
Indicates the (calculated) limit for the peak output power relative to the average output
power.

Remote command:
CONFigure:BTOoth:POWer: PEAK:RLIMIit on page 213

ICFT Upper / ICFT Lower
Defines the upper/lower limit for the initial carrier frequency tolerance (ICFT) in BR sig-
nals.

Remote command:

CONFigure:BTOoth:ICFTolerance:ULIMit on page 209
CONFigure:BTOoth:ICFTolerance:LLIMit on page 208

Af1 Avg Upper / Af1 Avg Lower
Defines the upper/lower limit for the average frequency offset for the first test sequence
(00001111).

Remote command:
CONFigure:BTOoth:MODulation:F1AVerage:ULIMit on page 211
CONFigure:BTOoth:MODulation:F1AVerage:LLIMit on page 210

Af2 Max Lower
Defines the lower limit for the maximum frequency offset for the second test sequence
(01010101).

Remote command:
CONFigure:BTOoth:MODulation:F2Max:LLIMit on page 212

Af2 Max In Range
Percentage of the maximum frequency offset measurements that remained within the
valid range (did not exceed the limits)

Remote command:
CONFigure:BTOoth:MODulation:F2Max: IRANge on page 212

Af2 Avg / Af1 Avg Lower

Defines the lower limit for the ratio of average 2 offset to average 1 offset (not availa-
ble for LE Coded).
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Remote command:
CONFigure:BTOoth:MODulation:FDIVision:LLIMit on page 211

Frequency Drift
The frequency drift limits are defined individually for each packet type.

Freq Drift Upper / Freq Drift Lower «— Frequency Drift
Defines the upper/lower limit for the frequency drift.

Remote command:

BR:

CONFigure:BTOoth:DH<pt>:FDRift:ULIMit on page 206
CONFigure:BTOoth:DH<pt>:FDRift:LLIMit on page 206
LE:

CONFigure:BTOoth:FDRift:ULIMit on page 207
CONFigure:BTOoth:FDRift:LLIMit on page 207

Max Drift Rate Upper / Max Drift Rate Lower «— Frequency Drift
Defines the upper/lower limit for the maximum frequency drift per packet.

Remote command:

BR:

CONFigure:BTOoth:DH<pt>:MDRate:ULIMit on page 207
CONFigure:BTOoth:DH<pt>:MDRate:LLIMit on page 206
LE:

CONFigure:BTOoth:MDRate:ULIMit on page 210
CONFigure:BTOoth:MDRate:LLIMit on page 210

6.1.1.3 Checking limits (LE)

Access: "Overview" > "Analysis / Limits" > "Limits"
Or: [MEAS CONFIG] > "Analysis / Limits" > "Limits"

By default, the measured Bluetooth signal characteristics are checked against the lim-
its defined in the specification. However, you can define your own limits to check the
results against. Note that the limits differ depending on the used transmission mode
(PHY).
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Analysis / Limits @ X

Analysis Limits

Modulation Characteristics
Limit Check
A f1 Avg Upper 275.0 kHz

Output Power

A f1 Avg Lower 225.0 kHz
Average Upper 10.0 dBm

A f1 Max Lower 185.0 kHz
Average Lower -20.0 dBm

0,
BRI A f1 Max In Range 99.9 %

Af2 Avg / Al Avg

Relative Peak Upper T

(Rel. To Avg Power)
Frequency Offset Frequency Drift

Freq Offset Upper 150.0 kHz Freq Drift Upper 50.0 kHz

Freq Offset Lower -150.0 kHz Freq Drift Lower -50.0 kHz

U EVE N idETGRI i 20.0 kHz

WEVA N ETGRARNTT A -20.0 kHz

N E S il Sl 23.0 kHz

RS R i B -23.0 kHz

0T O =Y oSS 101
Average Upper/ AVerage LOWET .........oiuuiiii ittt e e 101
o= QU ] 1= USSP 102
Relative Peak Upper (Rel. t0 AVG POWET)........cccciiiiiiieieeee e 102
Freq Offset UpPPer / LOWET ... ieeie e e e ee e 102
AF1 Avg Upper / Af1 AVQ LOWET ...t e e e e e 102
FAN 220\ = o - PR 102
A1 Max LOwer (LE COEA).....uuiiiiiiiiiieiiiiieee ettt 102
A2 MaX [N RANGE.....cei it e s e e e e 102
Af1 Max In Range (LE Coded).......uuuiiiiiiiiieeei et ees e sevenee e e e e e e e e e e e eennnes 103
JAN A NV AN i Yo T o =Y P PPURRPR 103
FreqUENCY DIifl.......co et e e e e e e aaaaaaeees 103

L Freq Drift Upper / Freq DIift LOWET..........cccoueueeeeeeeeeeeeeeeeee e eese e 103

L Max Drift Rate Upper / Max Drift Rate LOWET.............ccceueeeeeeereseeeernane 103

L Initial Freq Drift Upper / Initial Freq Drift LOWET............cccceeveeeeeeeeeeeeseeeenen. 103
Limit Check

Enables or disables a limit check for the measured results.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205

Average Upper/ Average Lower
Defines the upper/lower limit for the average output power.
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Remote command:
CONFigure:BTOoth:POWer:AVERage: ULIMit on page 213
CONFigure:BTOoth:POWer:AVERage:LLIMit on page 212

Peak Upper
Defines the upper limit for the peak output power.

Remote command:
CONFigure:BTOoth:POWer: PEAK:ULIMit on page 213

Relative Peak Upper (Rel. to Avg Power)
Indicates the (calculated) limit for the peak output power relative to the average output
power.

Remote command:
CONFigure:BTOoth:POWer: PEAK:RLIMIit on page 213

Freq Offset Upper / Lower
Defines the upper/lower limit for the frequency offset.

Remote command:

CONFigure:BTOoth:FOFFset:ULIMit on page 208
CONFigure:BTOoth:FOFFset:LLIMit on page 208

Af1 Avg Upper / Af1 Avg Lower

Defines the upper/lower limit for the average frequency offset for the first test sequence
(00001111).

Remote command:

CONFigure:BTOoth:MODulation:F1AVerage:ULIMit on page 211
CONFigure:BTOoth:MODulation:F1AVerage:LLIMit on page 210

Af2 Max Lower
Defines the lower limit for the maximum frequency offset for the second test sequence
(01010101).

Remote command:
CONFigure:BTOoth:MODulation:F2Max:LLIMit on page 212

Af1 Max Lower (LE Coded)
Defines the lower limit for the maximum frequency offset for the first test sequence (for
LE Coded).

Remote command:
CONFigure:BTOoth:MODulation:F1Max:LLIMit on page 211

Af2 Max In Range
Percentage of the maximum frequency offset measurements that remained within the
valid range (did not exceed the limits)

Remote command:
CONFigure:BTOoth:MODulation:F2Max: IRANge on page 212
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Af1 Max In Range (LE Coded)
Percentage of the maximum frequency offset measurements that remained within the
valid range (did not exceed the limits) for LE Coded.

Remote command:
CONFigure:BTOoth:MODulation:F1Max:IRANge on page 211

Af2 Avg / Af1 Avg Lower
Defines the lower limit for the ratio of average f2 offset to average 1 offset (not availa-
ble for LE Coded).

Remote command:
CONFigure:BTOoth:MODulation:FDIVision:LLIMit on page 211

Frequency Drift
The frequency drift limits are defined individually for each packet type.

Freq Drift Upper / Freq Drift Lower «— Frequency Drift
Defines the upper/lower limit for the frequency drift.

Remote command:

BR:

CONFigure:BTOoth:DH<pt>:FDRift:ULIMit on page 206
CONFigure:BTOoth:DH<pt>:FDRift:LLIMit on page 206
LE:

CONFigure:BTOoth:FDRift:ULIMit on page 207
CONFigure:BTOoth:FDRift:LLIMit on page 207

Max Drift Rate Upper / Max Drift Rate Lower — Frequency Drift
Defines the upper/lower limit for the maximum frequency drift per packet.

Remote command:

BR:

CONFigure:BTOoth:DH<pt>:MDRate:ULIMit on page 207
CONFigure:BTOoth:DH<pt>:MDRate:LLIMit on page 206
LE:

CONFigure:BTOoth:MDRate:ULIMit on page 210
CONFigure:BTOoth:MDRate:LLIMit on page 210

Initial Freq Drift Upper / Initial Freq Drift Lower — Frequency Drift
Defines the upper/lower limit for the initial frequency drift.

Remote command:
CONFigure:BTOoth:IFDRift:ULIMit on page 209
CONFigure:BTOoth:IFDRift:LLIMit on page 209

6.1.2 EDR signals

®  EVvaluation range......coooiii i 104
o Checking limits (EDR)......uuiiiiiiiiiiii ittt 104
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Evaluation range

Access: "Overview" > "Analysis / Limits"
Or: [MEAS CONFIG] > "Analysis"

For EDR signals, the relative transmit power is measured. It is calculated as the ratio of
the average transmission power of the GFSK and DPSK-modulated parts of the signal.
(GFSK stands for Gaussian Frequency Shift Keying, while DPSK stands for Differential
Phase Shift Keying.) To determine the transmit power values, you must configure the
percentage of the measurement time in which the corresponding modulation type is
used.

Analysis / Limits

Analysis Limits
Output Power GFSK

GFSK Power Start LR

GFSK Power Stop RIEN

Output Power DPSK

DPSK Power Start RLUEN

DPSK Power Stop RIS

GFSK Power Start / GFSK POWET StOP.....ciii e e e 104
DPSK Power Start / DPSK POWET StOP.......uuuiiiiiiiiieieiiiiccieiieeere e e e ssnveneeeeeaa e 104

GFSK Power Start / GFSK Power Stop
Defines the percentage of the total measurement time at which the power measure-
ment of the GFSK-modulated part of the signal starts and stops.

Remote command:
CONFigure:BTOoth:RTPower:GAVerage: STARt on page 214
CONFigure:BTOoth:RTPower:GAVerage: STOP on page 215

DPSK Power Start /| DPSK Power Stop
Defines the percentage of the total measurement time at which the power measure-
ment of the DPSK-modulated part of the signal starts and stops.

Remote command:
CONFigure:BTOoth:RTPower:DAVerage: STARt on page 214
CONFigure:BTOoth:RTPower:DAVerage: STOP on page 214

Checking limits (EDR)

Access: "Overview" > "Analysis / Limits" > "Limits"

Or: [MEAS CONFIG] > "Analysis / Limits" > "Limits"
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By default, the measured Bluetooth signal characteristics are checked against the lim-
its defined in the specification. However, you can define your own limits to check the
results against.

Analysis / Limits L ) X

Analysis Limits

Limit Check
Carrier Stability Modulation Accuracy - DEVM Upper

Initial Freq Offset Upper ERIR ;) RMS DQPSK

W -75.0 kHz 8PSK

Block Freq Offset Upper REUKIN ;4 Peak DQPSK

o d -10.0 kHz 8PSK

Total Freq Offset Upper ERIR Vi 99% DQPSK

Wl -75.0 kHz 8PSK
Relative TX Power

Rel Avg Power Upper

Lower

0T O =Y oSSR 105
Carrier STADIILY . ...uue e ——————— 105
L Initial Freq Offset UPPer / LOWEN.........cccovoveeeeeeeeeeeeeeeeeeenes e 105
L Block Freq Offset UPPer / LOWE.........coovoeeeeeeeeeeeeeeeeeeeeeeeeeeenee e 106
L Total Freq Offset UPPer / LOWE.......c.covoveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese s 106
Modulation Accuracy - DEVM UPPEr.......uucieieieieiiii ettt ea e 106
L RMS DQPSK / 8PSK....ueeiiieeeeeeeeeeseeeeeseeeeeeeassesessssessesesessssasasssssssssesesesnans 106
L Peak DQPSK / 8PSK......ccciieeeeeeeeerieeseseseseeteeseses s sesssssessessssesesessananas 106
L 99% DQPSK / BPSK ...t eeeeee et se s en e 106
Rel. AVg POWET UPPEI / LOWET ...cciiieiiiieieieeeeee et e e e e e e e 106
Limit Check

Enables or disables a limit check for the measured results.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205

Carrier Stability
The carrier stability measurement verifies that the modulation accuracy and the fre-

quency stability are within the required limits.

Initial Freq Offset Upper / Lower < Carrier Stability
Defines the upper/lower limit of the initial frequency offset.
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Remote command:
CONFigure:BTOoth:CFSTability:IFRequency:ULIMit on page 216
CONFigure:BTOoth:CFSTability:IFRequency:LLIMit on page 216

Block Freq Offset Upper / Lower — Carrier Stability
Defines the upper/lower limit of the block frequency offset.

Remote command:
CONFigure:BTOoth:CFSTability:BFRequency:ULIMit on page 216
CONFigure:BTOoth:CFSTability:BFRequency:LLIMit on page 215

Total Freq Offset Upper / Lower — Carrier Stability
Defines the upper/lower limit of the total frequency offset.

Remote command:
CONFigure:BTOoth:CFSTability:TFRequency:ULIMit on page 217
CONFigure:BTOoth:CFSTability:TFRequency:LLIMit on page 217

Modulation Accuracy - DEVM Upper
Differential error vector magnitude

RMS DQPSK / 8PSK — Modulation Accuracy - DEVM Upper
Defines the upper limit for the RMS DEVM for the DQPSK-/8PSK-modulated part of
the signal.

Remote command:
CONFigure:BTOoth:MODulation:RDQPsk:ULIMit on page 219
CONFigure:BTOoth:MODulation:R8PSk:ULIMit on page 218

Peak DQPSK / 8PSK «— Modulation Accuracy - DEVM Upper
Defines the upper limit for the peak DEVM for the DQPSK-/8PSK-modulated part of the
signal.

Remote command:
CONFigure:BTOoth:MODulation:PDQPsk:ULIMit on page 218
CONFigure:BTOoth:MODulation:P8PSk:ULIMit on page 217

99% DQPSK / 8PSK «— Modulation Accuracy - DEVM Upper
Defines the upper limit for the 99-percentile DEVM for the DQPSK-/8PSK-modulated
part of the signal.

Remote command:
CONFigure:BTOoth:MODulation:DQ99:ULIMit on page 217
CONFigure:BTOoth:MODulation:PS99:ULIMit on page 218

Rel. Avg Power Upper / Lower
Defines the upper/lower limit of the relative average TX power.

Remote command:
CONFigure:BTOoth:RTPower:ULIMit on page 219
CONFigure:BTOoth:RTPower:LLIMit on page 219
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6.2 Analyzing in-band spurious emissions

Access: "Overview" > "Select Measurement" > "In-band Spurious Emissions"

Or: [MEAS] > "In-band Spurious Emissions"

e Measurement settings depending on standard..............cccccceiiiiiiiiiiiiii e, 107
o  Measurement SEtNGS...coiii i 107
e Saving and loading predefined Settings..........cceviiiiiiii i 110
L I O 0T To (] o I 10 11 7 RS 111
®  ResuUlt CONfIQUIAtioN.......uuiiiiiiieee e a e 113

6.2.1 Measurement settings depending on standard

Several measurement settings related to the number of channels in the Bluetooth sig-
nal differ depending on the used standard. Table 6-1 indicates the used or allowed val-
ues. For details on the parameters, see Section 6.2.2, "Measurement settings",

on page 107.
Table 6-1: In-band spurious emissions measurement settings depending on used standard
Parameter Used/allowed values
Default Min Max
BR/EDR
Center frequency 2.441 GHz device-specific
Frequency stepsize 1 MHz 1 MHz 10 MHz
Captured no. of channels 79 3 79
Sweep count 10 1 100
Antenna gain 0dB 0dB 200 dB
LE
Center frequency 2.440 GHz device-specific
Frequency stepsize 2 MHz 2 MHz 10 MHz
Captured no. of channels 81 3 81
Sweep count 10 1 100
Antenna gain 0dB 0dB 200 dB

6.2.2 Measurement settings

Access: "Overview" > "Analysis"
Or: [MEAS CONFIG] > "Analysis"

Define the measurement settings depending on the used standard.
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Analysis / Limits

Analysis Limits

Measurement Mode
Measurement Mode

Frequency Settings

Center Frequency 2.441 GHz

Frequency Stepsize 1.0 MHz
Predefined Settings
Load Predefined Settings

Save Predefined Settings
Measurement Settings

Number of Captured Channels i

Capture Time 100.0 ms

Sweep Count 10

Antenna Gain

You can save and load predefined settings for commonly used scenarios. See Sec-
tion 6.2.3, "Saving and loading predefined settings", on page 110.

MeasuremMent MO . ... ..o e e e e e e e e e e e e e e e e e e e e e eeeaeanennns 108
1071 o1 (Y gl o (=T 011 oL SRR 109
FreqQUENCY STEPSIZE...uuuiiiiiiiie e e e e e e e e e e e e e e e e e e e seennns 109
Number of Captured Channels..........oooiieiiiiiiicccccc e 109
(02= o) (U =Y I 01T PO 109
SWEEP COUNT. ...ttt e e e e e e ettt e e e e e e e e e e e e nsnneeneeeeaaaeeeeaaaannnnnes 109
N 1 €= ] = =T SR 109

Measurement Mode
Defines which mode to use to determine the channel power.

For details, see "ACP vs IBSE measurement mode" on page 35.

"ACP" The detector uses fewer sweep points to calculate the power. The
measurement is optimized for speed and performance.

"IBSE" (Default:) The detector uses more sweep points to calculate the
power. The measurement is more accurate and sensitive to spurs.
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Remote command:
CONFigure:BTOoth:IBSemissions:MODE on page 222

Center Frequency
Indicates the center frequency (frequency domain) or measuring frequency (time
domain).

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Remote command:
[SENSe: ] FREQuency:CENTer on page 220

Frequency Stepsize

Indicates the step size by which the center frequency is increased or decreased when
the arrow keys are pressed. When you use the rotary knob, the center frequency
changes in much smaller steps (1/10 the size as for the arrow keys).

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 220

Number of Captured Channels

Defines the number of channels that are captured by the in-band spurious emissions
measurement. The channel number format depends on the "Channel Format"

on page 84. The number of captured channels must be an odd number.

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Remote command:
CONFigure:BTOoth:IBSemissions:NCHannels on page 222

Capture Time
Defines the required capture time.

Remote command:
[SENSe: ] SWEep: TIME on page 222

Sweep Count

Defines the number of sweeps that the application uses to average traces. In continu-
ous sweep mode, the application calculates the moving average over the average
count. In single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Remote command:
[SENSe: ] SWEep:COUNt on page 221

Antenna Gain

Defines an external gain that the R&S FSV3 Bluetooth measurement application con-
siders for the measurement results.
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The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard", on page 107.

Remote command:
[SENSe:]CORRection:EGAin: INPut [ :MAGNitude] on page 180

Saving and loading predefined settings

Access: "Analysis"

For commonly performed measurements, standard setup files are provided for quick
and easy configuration. Simply load an existing standard settings file and, if necessary,
adapt the measurement settings to your specific requirements. In addition, you can
create your own settings files for user-specific analysis.

For details on the available files, see Section A, "Predefined standards and settings",
on page 260.

Load Predefined SEtiNgS.......ooi it 110
Save Predefined Settings........ccccuiiiiiiiiiece e 110
Selecting Storage Location - Drive/ Path/ Files......cccccoeviiiiiiiiiiiieee, 110
1 Lo N = o = PP 111

Load Predefined Settings
Loads the selected measurement settings file.

For an overview of predefined standards and settings, see Section A, "Predefined
standards and settings", on page 260.

Remote command:
CONFigure:BTOoth:LOAD on page 223

Save Predefined Settings
Saves the current measurement settings for a specific standard as a file with the
defined name.

For an overview of predefined standards and settings, see Section A, "Predefined
standards and settings", on page 260.

Remote command:
CONFigure:BTOoth:STORe on page 223

Selecting Storage Location - Drive/ Path/ Files
Select the storage location of the file on the instrument or an external drive.

Note: Saving instrument settings in secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.
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File Name
Contains the name of the data file without the path or extension.

File names must be compatible with the Windows conventions for file names. In partic-
ular, they must not contain special characters such as ":", "*", "?".

6.2.4 Checking limits

Access: "Overview" > "Limits"
Or: [MEAS CONFIG] > "Limits"

The Bluetooth BR/EDR/LE standard defines the limits to check the measured channel
power levels against. The limits are predefined in the R&S FSV3 Bluetooth measure-
ment application according to the selected Standard. However, you can change the
settings for customized evaluation. Note that not all limits are available for all stand-
ards.

All limits are defined in relation to the currently selected TX channel (see "TX Channel"
on page 84).

Analysis / Limits @ X

Analysis Limits

Limit Check

Allowed Exceptions
Relative Limit |[M-N| =1
Near Limit |[M-N| = 2

Far Limit [M-N| =3 -30.0 dBm

Frequency Offset 2 MHz

< | -1 | | 3UUEYD
[ M-l | [3uueys
[ H-i | [3uveys
[ M-l | [3uveys
< | -1 | | 3UUEYD

1A | 3uLEyD

Frequency Offset 4 MHz

€
1
-1
z
€

Frequency Offset 5 MHz

O The limit line, defined by concatenating the specified limits for the different channels, is
= displayed in the "ACP / In-band Spurious Emissions" on page 50.
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0T O =Y oSSR 112
AlIOWEA EXCEPLIONS. ...t e e e e e e e e e e e e e e e e e e e e e e eeeeae e b aaaanas 112
L] F= AV N I o 0 112
NN L= T I 0 RPN 112
= 0 SO OO PP O PP PPPPPPTP 112
Limits for channels at frequency offSets.........uuuiiciciiie 112
Limit Check

Enables or disables a limit check for the measured results.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205

Allowed Exceptions

Defines the number of acceptable exceptions for the limit check to be considered
passed. Limit violations by adjacent or alternate1 channels are never allowed. If such a
violation occurs, the limit check is automatically failed.

Remote command:
CONFigure:BTOoth:IBSemissions:NFAilures on page 225

Relative Limit
Maximum power in the adjacent channel.

Note: Limit violations by adjacent channels are never allowed (see "Allowed Excep-
tions" on page 112). If such a violation occurs, the limit check is automatically failed.

This setting is only available for BT EDR mode.

Remote command:
CONFigure:BTOoth:IBSemissions:RLIMit on page 225

Near Limit
Maximum power in the first alternate channel.

Note: Limit violations by alternate1 channels are never allowed (see "Allowed Excep-
tions" on page 112). If such a violation occurs, the limit check is automatically failed.

This setting is not available for BT LE mode.

Remote command:
CONFigure:BTOoth:IBSemissions:NLIMit on page 225

Far Limit
Maximum power in the second or further alternate channels.

Remote command:
CONFigure:BTOoth:IBSemissions:FLIMit on page 223

Limits for channels at frequency offsets
Defines the maximum power in channels at a specified frequency offset from the trans-
mit frequency.

This setting is only available for BT LE mode.
"2 MHz" For LE 1M and LE coded only
"4 MHz" For LE 2M only
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"5 MHz" For LE 2M only

Remote command:

CONFigure:BTOoth:IBSemissions:L2MHz on page 224
CONFigure:BTOoth:IBSemissions:L4MHz on page 224
CONFigure:BTOoth:IBSemissions:L5MHz on page 224

6.2.5 Result configuration

Access: [MEAS CONFIG] > "Result Config"
You can define which parameters are displayed in the "Result summary".

By default, all available parameters are displayed.

Result Config

Channel no A

Frequency Limit
Power Delta to limit

Frequency/Power/Limit/Delta to Limit
Only selected parameters are displayed.

For details on the parameters, see "Result Summary" on page 51.

Remote command:
DISPlay[:WINDow<n>] :TABLe:ITEM on page 226

Channel Number Abs/Rel
Indicates the channel number in absolute numbers or relative to the TX channel (see
"Channel No" on page 83)

Remote command:
DISPlay[:WINDow<n>] :TABLe:ITEM on page 226

6.3 Limit settings for CS measurements

Access: [MEAS CONFIG] > "Limits"

You can specifiy limits and enable a limit check for the channel sounding measure-

ment.

I oA V< o 1 011 € T 114
®  SPECHUM HMILS..ouiitiiiiieie e e e e e e e e e e e e e e e e e e e e e eeeeeeaenrnaaaanas 114
LI Y (o Yo [U] P= 11 To) o T [T 01 TR 115
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6.3.1

6.3.2

Limit settings for CS measurements

Power limits

Access: [MEAS CONFIG] > "Limits" > "Power"

[T 03T O = o PSSR 114
Ramp Up Threshold, Ramp Down Threshold..............cueuieiiiiiiiiiieinieeee e 114
Ramp Up Duration Upper, Ramp Down Duration Upper.........ccoorviiriiiiiiiiiiicccceeeennn. 114
Limit Check

Enables or disables the limit check during a channel sounding measurement.

If enabled, any values that exceed the specified limits are indicated by red values in
the result summary.

Note that this setting is global for all channel sounding measurement parameters. You
can include or ignore individual parameters within the limit check using the subsequent
functions.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205
Result:

CALCulate<n>:LIMit:FAIL? on page 245

Ramp Up Threshold, Ramp Down Threshold

Defines a minimum power level that the signal must rise above or fall below to deter-
mine the ramp up and down times, respectively. If the ramp limit check is enabled, the
thresholds are indicated by green horizontal lines in the "Power vs Time" display.

Remote command:
CONFigure:BTOoth:CS:PRUP: THRE on page 191
CONFigure:BTOoth:CS:PRDO: THRE on page 190

Ramp Up Duration Upper, Ramp Down Duration Upper
Defines the maximum power limit for the ramp up or ramp down duration.

If enabled, any values that exceed the specified limits are indicated by red values in
the result summary. The limits are indicated by vertical red lines in the "Power vs Time"
display.

Remote command:

CONFigure:BTOoth:CS:PRUP:ULIM on page 191
CONFigure:BTOoth:CS:PRUP:ENAB on page 190
CONFigure:BTOoth:CS:PRDO:ULIM on page 190
CONFigure:BTOoth:CS:PRDO:ENAB on page 189

Spectrum limits

Access: [MEAS CONFIG] > "Limits" > "Spectrum"

T T 0 =Y o] SR 115
Modulation Spectrum Threshold............ceeii i 115
FAN B I T 1 I o Y RPN 115
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6.3.3

Limit settings for CS measurements

Limit Check
Enables or disables the limit check during a channel sounding measurement.

If enabled, any values that exceed the specified limits are indicated by red values in
the result summary.

Note that this setting is global for all channel sounding measurement parameters. You
can include or ignore individual parameters within the limit check using the subsequent
functions.

Remote command:

CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205

Result:
CALCulate<n>:LIMit:FAIL? on page 245

Modulation Spectrum Threshold
Defines the power level drop from the maximum at which the modulation spectrum is
determined.

Remote command:
CONFigure:BTOoth:CS:MSP:THRE on page 187

Af = | f, - f; | Lower
Defines a minimum range limit for the difference between the highest and lowest fre-
quency in the modulation spectrum.

If enabled, any values that exceed the specified limits are indicated by red values in
the result summary.

Remote command:
CONFigure:BTOoth:CS:MSP:ENAR on page 186
CONFigure:BTOoth:CS:MSP:LLIM on page 187

Modulation limits

Access: [MEAS CONFIG] > "Limits" > "Modulation"

T T O =Y o] SRR 116
S = o1 [S I o F= T =T U o] o =Y 116
Step Frequency VerifiCation..........ccccuiiiiiiiiicc et 116
] SRR 116
O 4 O ] SR 116
95% [fione = ToktlK]l-eremeereeeeeeeee e 116
95% [TE[K] = TotlKI|- v eeveereeneeeeeeeee e 116
S ot | R PO | | | SRS 117
TX OULPUL SNR CONEIOL.ccviiiiiiiiiei et e e e e e e e e e e e e e e e eaaas 117
SNR AESIEA. ..ttt e e e e e e e e e s e eeeaaaae s 117
ST 1D = o 1 o o =Y SR 117
STD(SNR TX_ERR) LOWET ... .uuiiiiiiiiiiiie e sttt e e sttt e s ettee e e s stte e e s eentae e e e ennree e e e enseeas 117
Frequency Deviation.... ... e 117
18 S DR AN TN e Y=Y 117
Afn avg Upper, AfN @V LOWEN ........coc ittt e e e e e e e sanrerae e e e e e e e e e 118
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Limit Check
Enables or disables the limit check during a channel sounding measurement.

If enabled, any values that exceed the specified limits are indicated by red values in
the result summary.

Note that this setting is global for all channel sounding measurement parameters. You
can include or ignore individual parameters within the limit check using the subsequent
functions.

Remote command:
CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205
Result:

CALCulate<n>:LIMit:FAIL? on page 245

Stable Phase Upper
Enables or disables the limit check and specifies the upper limit for the zero mean
detrended phase (P,,,4) of the carrier per antenna.

Remote command:
CONFigure:BTOoth:CS:SPH:ENABle on page 194
CONFigure:BTOoth:CS:SPH:ULIM on page 194

Step Frequency Verification
Enables or disables upper limit checks for the step frequency verification parameters.

Remote command:
CONFigure:BTOoth:CS:SFR:ENAR on page 193

FFO[K]
Upper limit for the fractional frequency offset (FFO) of the CS tone portion of the reflec-
tor signal within step k.

Remote command:
CONFigure:BTOoth:CS:SFR:FFO:ULIM on page 193

FFOI[k] - FFO[1]
The upper limit for the difference between FFO[K] and FFO within the first step in mode
0.

Remote command:
CONFigure:BTOoth:CS:SFR:DFFO:ULIM on page 192

95% |ftone = pkt[k]|
Upper limit for the 95-percentile difference between the frequency offset measured
using the tone and the CS_SYNC portion within the mode-0 step k

Remote command:
CONFigure:BTOoth:CS:SFR:DTCF:ULIM on page 193

95% [fe[K] - forelKI|

Upper limit for the 95-percentile difference between the expected frequency offset and
the frequency offset measured using the tone portion within the mode-0 step k.
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Remote command:
CONFigure:BTOoth:CS:SFR:DFCF:ULIM on page 192

95% |fE[k] = ftone[k!m

Upper limit for the 95-percentile difference between the expected frequency offset and
the frequency offset measured using the tone portion within the mode-2/mode-3 step k,
for the antenna path I-1.

Remote command:
CONFigure:BTOoth:CS:SFR:DFT<11i>:ULIMon page 193

TX Output SNR Control
Enables or disables the limit check for the DUT's SNR in the transmitted signal.

Remote command:
CONFigure:BTOoth:CS:TSNR:ENAB on page 197

SNR desired
Minimum expected SNR from the DUT in dB. Specific values from 18 dB to 30 dB are
available.

Remote command:
CONFigure:BTOoth:CS:TSNR:THRE on page 197

SNR TX_ERR Upper
Upper limit for the error between the measured and desired SNR for the DUT during
transmission within the step.

Remote command:
CONFigure:BTOoth:CS:TSNR:ULIM on page 197

STD(SNR TX_ERR) Lower
Lower limit for the standard deviation of the SNRtx ggrg result.

Remote command:
CONFigure:BTOoth:CS:TSNR:STDV:LLIM on page 197

Frequency Deviation
Enables or disables a limit check for frequency deviation parameters.

Remote command:
CONFigure:BTOoth:CS:MODC:ENAB on page 185

99.x% Afn Lower

Lower limit for the percentile value of all measured Afn within the captured steps since
the beginnning of the measurement. Which values are available depends on the PHY
type and the pattern type.

Remote command:
CONFigure:BTOoth:CS:MODC:F2P:ULIM on page 186CONFigure:BTOoth:CS:
MODC:F4P:LLIM on page 186
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Afn avg Upper, Afn avg Lower

Upper and lower limits for the average frequency deviation Afn within the captured
steps since the beginnning of the measurement. Which values are available depends
on the PHY type and the pattern type.

Remote command:

CONFigure:BTOoth:CS:MODC:F1AV:ULIM on page 185
CONFigure:BTOoth:CS:MODC:F1AV:LLIM on page 185
CONFigure:BTOoth:MODulation:F3AVerage:ULIMit on page 199
CONFigure:BTOoth:MODulation:F3AVerage:LLIMit on page 198

6.4 Trace / data export configuration

B Access: "Save" > "Export" > "Export Configuration"
Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The R&S FSV/A provides various evaluation methods for the results of the performed
measurements. However, if you want to evaluate the data with other, external applica-
tions, you can export the measurement data to an ASCII file.

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSV/A applications are not described here.

See the R&S FSV3000/ FSVA3000 base unit user manual for a description of the stan-
dard functions.
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Trace / data export configuration

o B

Traces Trace / Data Export
Data To Be Exported

Window(s) All Visible  Current

Trace(s)/Columns =

Include Instrument & Measurement Settings

Export Data Format

Dedmal Separator Point Comma

Export Trace(s) to ASCII File

Spedifics for 1: Spectral Display

Selecting data to EXPOIt........eueeeiciie e a e e e e 119
Include Instrument & Measurement SettingS........cuuuvviiiiiiiiiiiiiii e, 119
D= To g T IS T=T o =T = | (o SR 119
EXPOrt Trace tO ASCIHI File...... et 120

Selecting data to export
"Window(s)" selects the data that you want to export.

"All Visible" exports all traces in all result displays that are currently visible.
"Current" exports the traces in the currently selected (highlighted blue) result display.

If you export data from the currently selected result display, you can also select if you
want to export all traces in that result display, or a single trace only from the "Trace(s) /
Columns" dropdown menu.

Remote command:
MMEMory : STORe<n>:TRACe on page 247

Include Instrument & Measurement Settings
Includes additional instrument and measurement settings in the header of the export
file for result data.

Remote command:
FORMat :DEXPort:HEADer on page 246

Decimal Separator

Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.
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6.5

6.5.1

6.5.1.1

Working with markers in the R&S FSV3 Bluetooth measurement application

Remote command:
FORMat :DEXPort:DSEParator on page 246

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 247

Working with markers in the R&S FSV3 Bluetooth
measurement application

Access: "Overview" > "Analysis"

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.

®  Marker SEtNGS. ..ciiiiiiiie e 120
o Marker positioning fUNCHONS. ......c.ciiiiiiiiiiiiee e 124

Marker settings

Access: [MKR]

The remote commands required to define these settings are described in Sec-
tion 9.6.3, "Working with markers", on page 226.

o Individual Marker SEIUP..... .o 120
o General marker SEtiNGS......ouviiii i 123

Individual marker setup

Access: [MKR] > "Marker Config"

In the R&S FSV3 Bluetooth measurement application, up to 17 markers or delta mark-
ers can be activated for each window simultaneously.
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Working with markers in the R&S FSV3 Bluetooth measurement application

Markers Marker Settings

Ref Link to
Marker Marker

UET G FeL el 2.409 55 GHz - OFF 1

Delta 1 On Off

Selected State X-Value Type Trace

Delta 2 On Off

Delta 3 On Off

Delta 4 On Off

Delta 5 On Off

All Markers Off

Spedcifics for 1: Spectral Display

The markers are distributed among 3 tabs for a better overview. By default, the first
marker is defined as a normal marker, whereas all others are defined as delta markers
with reference to the first marker. All markers are assigned to trace 1, but only the first
marker is active.

ST (= Tet (= To 1Y =Ty =] SRR RRUPR 121
Y =T T S = (=TSRRIt 121
Marker POSItioN X-ValUE..........coooiiiiieee et e e 122
T =T S 5 o = 122
Y =T =T ot F= T (= N 122
LinKiNg t0 ANONEr MArKEr ... ..eeeeiiieie it a e e e e 122
Assigning the Marker 0 @ TraCe........cueeiiieiiiiiiieieercie e 122
AlLMAIKEIS Off.. .t e e et e e e e e e e tabe e e e e e eebaaeaaees 123

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

Remote command:
Marker selected via suffix <m> in remote commands.

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 228
CALCulate<n>:DELTamarker<m>[:STATe] on page 232
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Marker Position X-value

Defines the position (x-value) of the marker in the diagram. For normal markers, the
absolute position is indicated. For delta markers, the position relative to the reference
marker is provided.

Remote command:
CALCulate<n>:MARKer<m>:X on page 229
CALCulate<n>:DELTamarker<m>:X on page 231

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not
activate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 228
CALCulate<n>:DELTamarker<m>[:STATe] on page 232

Reference Marker
Defines a marker as the reference marker which is used to determine relative analysis
results (delta marker values).

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 231

Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 228
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 230
CALCulate<n>:DELTamarker<m>:LINK on page 230

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.
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6.5.1.2

Working with markers in the R&S FSV3 Bluetooth measurement application

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 228

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 227

General marker settings

Access:
[MKR] > "Marker Config" > "Marker Settings" tab

Some general marker settings allow you to influence the marker behavior for all mark-
ers.

Markers Marker Settings

Marker Table

Auto

Marker Info

On

Marker Table DiSPIaY......uuu e e ee et s s e e e e e e e e e e e e e e e e e eeeeeeeeeeeenees 123
1= (=T 0 SRR 123

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 233

Marker Info
Turns the marker information displayed in the diagram on and off.
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6.5.2

Working with markers in the R&S FSV3 Bluetooth measurement application

® 1AP Clrw
M1[1] 81.13dBpv| ~
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 232
Marker positioning functions

The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

SEIECE IMIAIKET . ....cceeeetetettceee ettt et et e ettt e e e s e seeeeeaeaaaeseeeeeeeeesssssrasasasnnan 124
PEAK SEAICN.....e et e e s 125
SEAICH NEXE PBAK.....cevitei ittt e e e ee e e e e e e enaanns 125
1Y T (el a I \Y/ T T 10T o TR 125
SearcCh NeXt IMINIMUM ... cooceeee e e e e e e e e e e e et e e e e e e eer e e e s erennnnees 125

Select Marker
The "Select Marker" function opens a dialog box to select and activate or deactivate
one or more markers quickly.

Select Marker

Selected State Selected State Selected

Marker 1 On Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 228
CALCulate<n>:DELTamarker<m>[:STATe] on page 232

User Manual 1179.6450.02 — 05 124



R&S®FSV3-K8 Analysis
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Peak Search
Sets the selected marker/delta marker to the maximum of the trace. If no marker is
active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 236
CALCulate<n>:DELTamarker<m>:MAXimum|[: PEAK] on page 234

Search Next Peak
Sets the selected marker/delta marker to the next (lower) maximum of the assigned
trace. If no marker is active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 236
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 236

6.6

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:LEFT on page 236
DELTamarker<m>:MAXimum:NEXT on page 234
DELTamarker<m>:MAXimum:RIGHt on page 234

:DELTamarker<m>:MAXimum:LEFT on page 234

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[: PEAK] on page 237
DELTamarker<m>:MINimum|[: PEAK] on page 235

Search Next Minimum
Sets the selected marker/delta marker to the next (higher) minimum of the selected
trace. If no marker is active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:
:MARKer<m>:MINimum:RIGHt on page 237
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MINimum:NEXT on page 237
MARKer<m>:MINimum:LEFT on page 237

DELTamarker<m>:MINimum:NEXT on page 235
DELTamarker<m>:MINimum:LEFT on page 235
DELTamarker<m>:MINimum:RIGHt on page 235

Display configuration

Access: "Overview" > "Display Config"

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for the current application are displayed in the evaluation bar in

SmartGrid mode.

For a description of the available evaluation methods, see Section 4, "Measurements
and results", on page 43.
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7 How to perform Bluetooth BR/EDR/LE mea-
surements

The following step-by-step instructions demonstrate how to perform a Bluetooth
BR/EDR/LE measurement with the R&S FSV/A-K8 option.

To analyze Bluetooth BR/EDR/LE modulation characteristics

1. Select [MODE] > "Bluetooth" to start a Bluetooth measurement channel.

2. Select "Standard" to select the used Bluetooth standard. For "Low Energy", also
select the "PHY" type.

3. Select "Overview" to display the configuration "Overview" for a Bluetooth
BR/EDR/LE measurement.

4. Select "Select Measurement" > "Modulation Characteristics".

5. By default, the capture time is set long enough to capture bursts consisting of up to
5 slots. To measure 1-slot or 3-slot bursts, you can decrease the capture time to
reduce the required measurement time.

Select "Data Acquisition" > "Capture Time" to define the signal capture settings.

6. Select "Analysis/Limits".
If necessary, define an "Antenna Gain" to consider for data acquisition.

7. Select "Limits" > "Limit Check": "On" to enable the limit check for the results.

8. Select "Display Config" and select the displays that are of interest to you.
Arrange them on the display to suit your preferences.

9. Exit the SmartGrid mode.

10. Start a new sweep with the defined settings.

The determined modulation characteristics are displayed. If any limits are excee-
ded, the results are indicated in red.

11. Optionally, export the trace data of the measured signal to a file.
a) Select [TRACE] > "Trace Export".
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".

To analyze Bluetooth BR/EDR/LE in-band spurious emissions

1. Select [MODE] > "Bluetooth" to start a Bluetooth measurement channel.

2. Select "Standard" to select the used Bluetooth standard. For "Low Energy", also
select the "PHY" type.

3. Select "Overview" to display the configuration "Overview" for a Bluetooth
BR/EDR/LE measurement.
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4. Select "Select Measurement" > "ACP / In-band Spurious Emissions".

5. If available for your signal type, load predefined settings. See Section A, "Prede-
fined standards and settings", on page 260.

6. Select "Analysis" to define the measurement settings.

a) To reduce the required measurement time, with a trade-off of accuracy and
sensibility in the results, select the "Measurement Mode": "ACP".

b) To reduce the required measurement time further, restrict the measurement to
fewer channels: "Number of Captured Channels".

c) By default, the capture time is set long enough to capture bursts consisting of
up to 5 slots. To measure 1-slot or 3-slot bursts only and reduce the required
measurement time, decrease the "Capture Time".

d) If necessary, define an "Antenna Gain" to consider for data acquisition.

7. For EDR measurements, define the trigger to be used.

a) Select "Trigger".
b) Define a trigger and gate as required.

8. Select "Display Config" and select the displays that are of interest to you.
Arrange them on the display to suit your preferences.

9. Exit the SmartGrid mode.

10. Start a new sweep with the defined settings.

The measured spurious emissions in the band are displayed. If any limits are
exceeded, the results are indicated in red.

11. Optionally, export the trace data of the measured signal to a file.
a) Select [TRACE] > "Trace Export".

b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".
To perform a channel sounding measurement
1. Select [MODE] on the front panel and select the "Bluetooth" operating mode.
Select [MEAS] > "Select Measurement" > "Channel Sounding".
Select [MEAS CONFIG] to display the "Channel Sounding" menu.

2

3

4. Configure the signal input.

5. Select "PHY" to define the used Bluetooth BR/EDR/LE standard.
6

Select "DUT Role" to define whether the DUT is acting as the initiator or reflector in
the measurement.

7. Select "Procedure” to define the steps to perform during the measurement and
describe the signal payload.

8. Select "Mode 0" to configure the duration of the signal parts in the mode-0 step.
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9. Select "Main Mode" to configure the duration of the signal parts in the main mode
steps.

10. Optionally, define the fractional frequency offset actuation error, if known. For
details, see Section 3.4.2, "Fractional frequency offset actuation error (FAE)",
on page 36.

a) Select "FAE Table".

b) If the measurement is not performed in the Bluetooth ISM 2.4 GHz band, at
2402 MHz, define the used start frequency.

c) Define the frequency offset for each channel frequency.

d) Save the table.

11. Select "Limits" to configure the limit check.

a) On the "Power" tab, enable and configure the limits for the power parameters.
The limits are indicated in the "Power vs. Time" display.

b) On the "Spectrum" tab, enable and configure the limits for the modulation spec-
trum parameters.
The limits are indicated in the "Modulation Spectrum” display.

c) On the "Modulation" tab, enable and configure the limits for the modulation
accuracy parameters.
The limits are indicated in the "Result Summary".

d) Enable the "Limit Check".

Any values that exceed the specified limits are indicated in red in the "Result Sum-
mary".
12. To optimize the trigger settings:

a) Select "Input/Frontend" > "Gen and DUT Level".

b) Enable "Level Evaluation".

c) Enter the average burst signal levels for the DUT and the generator.
13. If the DUT is the initiator in the measurement, perform a signal calibration.

a) Select "Input/Frontend" > "Gen Trigger Delay".
b) Configure your DUT to transmit a bursted signal according to Table 3-22.
c) Select "Generator Trigger Delay" > "Recalculate”.

The calculated trigger offset of the generator is indicated.

14. Select [RUN SINGLE] to start a new channel sounding measurement with the
defined settings.

15. Check the results in the "Power vs Time" and the "Modulation Spectrum" displays
for an overview.

16. Check the detailed parameter list in the "Result Summary" to determine which
parameters exceeded the limit.

17. Optionally, export the result summary of the measurement to a file.

a) Select [TRACE] > "Trace Export".
b) Select "Export Trace to ASCII File".
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c) Define a file name and storage location and select "OK".
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8 Measurement examples

The following examples demonstrate how to analyze typical Bluetooth signals for vari-
Ous scenarios.

8.1 Measurement example 1: Analyzing modulation accu-
racy for a basic Bluetooth signal
The following example demonstrates how to analyze the modulation accuracy for a

typical basic rate (BR) Bluetooth signal. Note that the procedures can include steps
that reflect the default settings for demonstration purposes.

This measurement example assumes that the following Bluetooth signal is used as
input:

® Center frequency: 2.441 GHz

® Payload of test sequence Af1: 00001111
® Payload of test sequence Af2: 01010101
® | ower address part: 80

To analyze Bluetooth BR/IEDR/LE modulation characteristics
1. Select [MODE] > "Bluetooth" to start a Bluetooth measurement channel.

2. Select "Standard" > "Basic rate".

3. Select "Overview" to display the configuration "Overview" for a Bluetooth
BR/EDR/LE measurement.

Select "Select Measurement" > "Modulation Characteristics".

Select "Input / Frontend" > "Frequency".

4
5
6. Enter the center frequency 2.441 GHz.
7. Select "Burst/ Sync" > "LAP".

8. Enter the lower address part: 80.

9. Select "Limits" > "Limit Check": "On" to enable the limit check for the results.
10. Apply the input signal with the first test sequence Af1.

11. Select [RUN CONT] to start a continuous measurement.

12. Check the "Result Summary" for the Af1 results.
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Any limit failures are indicated in red. In this example, the average output power is
too low.

13. Increase the power level of the input signal.

4 Result Summary
t Information

Current % Average

The current output power values turn green because the lower limit is no longer
exceeded, but the minimum value still reflects the failure of the previously lower
output.

14. Select "Display Config" and drag the "Symbols" display into the SmartGrid.
Arrange the windows on the display to suit your preferences.

15. Exit the SmartGrid mode.

16. Compare the demodulated payload symbols in the display (white) with the test
sequence Af1 (00001111).
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2 Symbols
0

2744 » Payload
The package type is correctly identified as "DH5".

17. Apply the input signal with the second test sequence Af2.

18. Check the "Result Summary" for the Af2 and combined Af1/ Af2 results.

4 Iiesul-t-éumma

(140,00 kHz,

! 0 [ 0
Format: DH5 Acces le 54 i 2744 x Payload
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Measurement example 2: Analyzing in-band spurious emissions for a basic Bluetooth signal

The payload symbols (white) now show the second test sequence Af2 (07070101).

20. Optionally, export the trace data of the measured signals to a file.

a) Select [TRACE] > "Trace Export".
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".

8.2 Measurement example 2: Analyzing in-band spurious
emissions for a basic Bluetooth signal

The following example demonstrates how to analyze the channel power for a typical
Bluetooth basic rate signal, outside of France. Note that the procedures can include
steps that reflect the default settings for demonstration purposes.

This measurement example uses the predefined settings file
C:\R_S\INSTR\USER\predefined\BTOPredefined\

Bluetooth DHIDH3DHS5.xml.

It assumes that the following Bluetooth signal is used as input:
® (Center frequency: 2.441 GHz

e Sample rate: 102.4 MHz

® Duration of signal: 100 ms

® Number of channels: 79

® Antenna gain: 0.0 dB

1. Press [MODE] on the front panel and select the "Bluetooth" operating mode.
2. Select "Standard" > "Basic Rate".

3. Select "Overview" to display the configuration "Overview" for a Bluetooth
BR/EDR/LE measurement.

4. Select "Select Measurement" > "ACP / In-band Spur Emissions".

5. Select "Frequency" to define the measurement settings.

a) Select "Load Predefined Settings".

b) Select the settings file
C:\R_S\INSTR\USER\predefined\BTOPredefined\
Bluetooth DH1DH3DHS.xml.

6. Select "TX Channel": "Mid" to select the middle channel as the transmit channel.
7. Select [RUN SINGLE] to start a new sweep with the defined settings.

8. Check the result of the "Limit Check" in the "ACP / In-band Spurious Emissions"
display.

9. If the limit check failed, check the channel power details in the "Result Summary" to
determine which channel exceeded the limit.
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10. Select the next channel as the transmit channel and repeat the measurement.

a) Select "TX Channel No".
b) Use the rotary knob or the arrow keys to move through the channels.
c) Select [RUN SINGLE].

11. Optionally, export the trace data of the measured signal to a file.

a) Select [TRACE] > "Trace Export".
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".

8.3 Measurement example 3: Performing a channel
sounding measurement

The following example demonstrates how to perform a basic channel sounding mea-
surement. Note that the procedures can include steps that reflect the default settings
for demonstration purposes.

For a programming example for this measurement in a remote environment, see Sec-
tion 9.10.3, "Programming example 3: Channel sounding", on page 256.

This measurement assumes that the following Bluetooth signal is used as input:
e PHY:LE1M

® DUT Role: Initiator

® Number of mode-0 steps: 1

® Main Mode type: 1

® Number of main mode steps: 72

® Payload: PRBS9

® Payload length: 128 bits

T IP1: 145 ys

To perform a channel sounding measurement

1. Select [MODE] on the front panel and select the "Bluetooth" operating mode.
Select [MEAS] > "Select Measurement" > "Channel Sounding".

Select [MEAS CONFIG] to display the "Channel Sounding™ menu.

Select "PHY": "LE1M".

Select "DUT Role": "Initiator".

Enter the hexadecimal access address for the DUT.

N o o M 0w DN

Select "Procedure" to configure the measurement:

e "Mode 0 Steps": "1"
e "Main Mode Type": "1"
e "No. Main Mode Steps": 72
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e "Payload Pattern": "PRBS9"
e "Payload length": "128 bits"

8. Set"Mode 0" >"T_IP1": 145 us

9. Select "Limits" to configure the limit check.

a) On the "Power" tab, enable and configure the limits for the power parameters:
e "Ramp Up Threshold" = -40 dB
e "Ramp Down Threshold" = -80 dB
e "Ramp Up Duration Upper", "Ramp Up Duration Lower" = 3.0 us.

The limits are indicated in the "Power vs. Time" display.

1Py Ti imi

Power Spectrum @ Modulation

Limit Check

Ramp Up Threshold

Ramp Up Duration Upper

Ramp Down Threshold

Ramp Down Duration Upper 3.0 ps
27.7 ps/ 227.0 ps

b) On the "Spectrum" tab, enable and configure the limits for the modulation spec-
trum parameters:
e "Modulation Spectrum Threshold" = -6.0 dB
e Enable "Af = | f, - f, | Lower"
e "Af=|f,-f | Lower"=500.0 kHz

The limits are indicated in the "Modulation Spectrum" display.

2 Modulation Spectrum
Power Spectrum Modulation
Limit Check

Modulation Spectrum Threshold -6.0dB

Af = | f, - f | Lower 500.0 kHz

400.0 kHz/
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c) On the "Modulation" tab, enable and configure the limits for the modulation
accuracy parameters:

"Stable Phase Upper": enabled, 20.0°

"Step Frequency Verification": enabled

"FFOIK]": 50.0 ppm

"FFO[K] - FFO[1]": 1.0 ppm

All 95%: 20.0 kHz

"TX Output SNR Control": enabled

"SNR Desired": 18.0 dB

"SNR TX_ERR Upper": 3.0 dB

"STD(SNR TX_ERR) Lower": 0.25 dB

"Frequency Deviation": enabled

"99.x% Afn Lower": 185.0 kHz

"Afn avg Upper": 650.0 kHz

"Afn avg Lower": 455.0 kHz

The limits are indicated in the "Result Summary".

Power Spectrum @ Modulation

Limit Check (0]1] Off Tx Qutput SNR Control

Stable Phase Upper m SNR Desired 18.0 dB

Step Frequency Verification Upper SNR TX_ERR Upper

FFO[ k] 50.0 ppm std(SNR TX_ERR) Lower
FFO[k] - FFO[1] 1.0 ppm Frequency Deviation
95% |f tone - fpkt[k]| 99.9% Af2 Lower 185.0 kHz
95% |fE[k] - fpkt[k]| Afl1 avg Upper 550.0 kHz
95% |fE[k] - ftone[k,1]] Afl avg Lower 455.0 kHz
95% |fE[k] - ftone[k,2]]|
95% |fE[k] - ftone[k,3]]|

95% |fE[k] - ftone[k,4]]|

d) Enable the "Limit Check".

Any values that exceed the specified limits are indicated in red in the "Result Sum-
mary".

10. Select "Input/Frontend" > "Gen Trigger Offset" > "Recalculate" to determine the
trigger offset between the DUT and the generator in an initial calibration phase.

11. Select the "Gen and DUT Level" tab > "Level Evaluation" to adjust the trigger levels
to the actual DUT and generator signal levels.

12. Select [RUN SINGLE] to start a new channel sounding measurement with the
defined settings.
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13. Check the results in the "Power vs Time" and the "Modulation Spectrum" displays
for an overview.

14. Check the detailed parameter list in the "Result Summary" to determine which
parameters exceeded the limit.

3 Result Summary
¥ Mode Information
Mode-0 Step Count Mode-0 DUT Packet Type CS_SYNC_0_I
Main Mode Step Count Main Mode DUT Packet Type CS_SYNC_1
Subevent Count
¥ Power
¥ Power vs Time Average a Units Limits
Average Power dBm
CS_SYNC dBm
Peak Power dBm
Leakage Power -114. - . dBm

Power Up Ramp Duration HSec <= 3.00
Power Down Ramp Duration HSec <= 3.00

» Antenna Path Power Current Average Min Units Limits
¥ Modulation Measureme...

» Stable Phase Path 1 Path 2 Path 4 Units

¥ Modulation Characteri... Cun Aver: i Units Limits
CFO[k] 3 3 3 Hz

¥ SNR Current Average a Units Limits
SNR TX 4 4 6 4
SNR TX_ERR
Std Dev (SNR TX_ERR)

15. Export the result summary of the measurement to a file.

a) Select [TRACE] > "Trace Export".
b) Select "Export Trace to ASCII File".
c) Define a file name and storage location and select "OK".
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9 Remote commands to perform Bluetooth
BR/EDR/LE measurements

The commands required to perform measurements in the R&S FSV3 Bluetooth mea-
surement application in a remote environment are described here.

It is assumed that the R&S FSV/A has already been set up for remote control in a net-
work as described in the R&S FSV/A User Manual.

O A programming example at the end of the remote commands description demonstrates
= the most important commands in a typical application scenario, see Section 9.10, "Pro-
gramming examples: Measuring Bluetooth BR/EDRI/LE signals", on page 254.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSV/A User Manual.
In particular:

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

® Using the common status registers

@ Status registers
The R&S FSV3-K7 option uses the status registers of the base unit (except for the
STATus:QUEStionable:ACPLimit register).

For a description, see the R&S FSV/A User Manual.

General R&S FSV/A Remote Commands

The application-independent remote commands for general tasks on the R&S FSV/A
are also available for Bluetooth BR/EDR/LE measurements and are described in the
R&S FSV/A User Manual. In particular:

® Managing settings and results
® Setting up the instrument
® Using the status register
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9.1

®

Introduction

SCPI Recorder - automating tasks with remote command scripts

The R&S FSV3 Bluetooth measurement application also supports the SCPI Recorder
functionality.

Using the SCPI Recorder functions, you can create a SCPI script directly on the instru-
ment and then export the script for use on the controller. You can also edit or write a
script manually, using a suitable editor on the controller. For manual creation, the
instrument supports you by showing the corresponding command syntax for the cur-
rent setting value.

For details see the "Network and Remote Operation" section in the R&S FSV/A User
Manual.

O INTrOAUCTION. ...t e e e e e e e e 139
®  COMMON SUFIXES... ettt e e e e 144
e Activating Bluetooth BR/EDR/LE Measurements...........cccoceeiieiiiiiiiiiiiciiiieeee. 144
e Configuring Bluetooth BR/EDR/LE measurements...........ccoovieiecceiieieeeieeeeeeeeeeee 148
o Performing @ measuremMent............iiiiiiiiiiii s 200
e Analyzing Bluetooth BR/EDR/LE measurements........ccccooccuueieeiiiieeeeeeniiieeee e 203
e Configuring the result diSPlay.........ccocueeeiieeie i e 238
®  REtrieVING rESUIS....cceeeeeeeee e e e e e e e e e e e ereees 245
o Deprecated COMMANGAS.......ciiiiiieieii et s e e e e e e e e e e e e e e e eeeeeeeeeeeens 252
e Programming examples: Measuring Bluetooth BR/EDR/LE signals..................... 254
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S FSV/A.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.
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Introduction

9.1.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

® Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as "Setting parameters".
Parameters required only to refine a query are indicated as "Query parameters”.
Parameters that are only returned as the result of a query are indicated as "Return
values".

® Conformity

Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the R&S FSV/A follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an "Asynchronous
command".

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as "*RST" values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

9.1.2 Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.
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9.1.3

9.1.4

9.1.5

Introduction

Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay|[:WINDow<l...4>]:Z0O0M:STATe

DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: |BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.
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9.1.6

9.1.6.1

Introduction

SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout:ADD:WINDow Spectrum, LEFT,MTABle

Parameters can have different forms of values.

L N U] g =T g R VZ= | LU T 142
L 1o To) (Y= 1 o TR 143
L O o =T = Tox (=T o F= | = TR 143
®  CharacCter StrNGS.....coi it e e e 143
L I = (o Tl Qe =) = TR 144

Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

*  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.
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9.1.6.2

9.1.6.3

9.1.6.4

Introduction

Example:
Setting: SENSe : FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

* NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"OFF" or the numeric value 0.

Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or

the value O ("OFEF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1

Character data
Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Section 9.1.2, "Long and short form",

on page 140.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution: TYPE? would return NORM

Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).
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Activating Bluetooth BR/EDR/LE Measurements

Example:
INSTRument:DELete 'Spectrum'

Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL.*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

Common suffixes

In the R&S FSV3 Bluetooth measurement application, the following common suffixes
are used in remote commands:

Table 9-1: Common suffixes used in remote commands in the R&S FSV3 Bluetooth measurement

application
Suffix Value range Description
<m> 1t0 16 Marker
<n> 1t06 Window (in the currently selected channel)
<t> 1to4 Trace
<li> 1t08 Limit line

Activating Bluetooth BR/EDR/LE Measurements

Bluetooth BR/EDR/LE measurements requires a special application on the
R&S FSV/A. A measurement is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeieiiiie e eee et e e e et e e e e e e e e e eeaaanes 145
INSTrument:CREAIE[INEW].....cceviteie et e ettt e e e e e et e e e e e ee e eeeeeeanaeeeeeeenranns 145
INSTrument:CREAIE:IREPLACE. .......ciieeiiitiiieeeeeetieeeeeeeette e e e e e eeabe e e e e s eebaeeeeeessbaaeeeseesanns 145
INSTIUMENEDELETE. .. .ceee et e et et e et e e et e e e eteeaeeaaeeeenaaeeees 146
TN SR 0T =Y gLt S 146
INSTIUMENERENGIME. .....nieeie et e et e e e tee e e e e e e e e et e e eea e e eennaeeeen 147
I IS g g =Y o AT = Y1 S 147
SYSTem:PRESEt:CHANNEILEXEC] ... iiieeieiiieieeeeeeie i ee e ettt s e e e eeetes e e e s eetabe e e eeseebaneeeeeeenes 148
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INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument : LIST?
on page 146.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>, <ChannelType>,
<ChannelName2>

Replaces a channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 146.

<ChannelName2>  String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument :LIST? on page 146).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".
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Example: INST:CRE:REPL 'IQAnalyzer2',6IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.

Usage: Setting only

INSTrument:LIST?

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the ITNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channels:
'"ADEM', '"Analog Demod', 'IQ','IQ
Analyzer','IQ',"'IQ Analyzer2'

Usage: Query only

Table 9-2: Available channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

5G NR (R&S FSV3-K144) | NR5G 5G NR

3GPP FDD BTS BWCD 3G FDD BTS
(R&S FSV3-K72)

3GPP FDD UE MWCD 3G FDD UE
(R&S FSV3-K73)

Amplifier Measurements AMPLifier Amplifier
(R&S FSV3-K18)

AM/FM/PM Modulation ADEM Analog Demod
Analysis

Bluetooth (R&S FSV3-K8) | BTO Bluetooth

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
GSM (R&S FSV3-K10) GSM GSM

1/Q Analyzer Q I1Q Analyzer

LTE (R&S FSV3-K10x) LTE LTE

NB-IoT (R&S FSV3-K106) | NIOT NB-loT

Noise Figure Measure- NOISE Noise

ments

OFDM VSA (R&S FSV3- OFDMVSA OFDM VSA

K96)

Phase Noise (R&S FSV3- | PNOISE Phase Noise

K40)

Pulse (R&S FSV3-K6) PULSE Pulse

Vector Signal Analysis DDEM VSA

(VSA, R&S FSV3-K70)

WLAN (R&S FSV3-K91) WLAN WLAN

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters

SUCh aS ":ll’ ll*ll, ll?".

Example: INST:REN 'IQAnalyzer2',6 'IQAnalyzer3’
Renames the channel with the name 'IQAnalyzer2' to 'IQAna-
lyzer3'.

Usage: Setting only

INSTrument[:SELect] <ChannelType>
Selects the application (channel type) for the current channel.
See also INSTrument :CREate [ :NEW] on page 145.

For a list of available channel types see TNSTrument:LIST? on page 146.
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Parameters:
<ChannelType> Bluetooth
Bluetooth, R&S FSV3-K8

SYSTem:PRESet:CHANNel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

Selects the channel for "Spectrum2"”.
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 62

9.4 Configuring Bluetooth BR/IEDR/LE measurements

e Selecting the standard and measurement...........cceeeiiiiiiii e 148
e Input and outpUt SELHINGS.....cciiiiiiiiieierr e 150
@ AMPIItUAE SEtNGS...cci i i ———————— 158
®  FreqUENCY SEHNGS...cii i e e e ——————— 164
®  Triggering MEaASUMEMENTS. ... .ccieiiii i i i e i e et rese e e e e e e e e e e e e e e e e eeeeeeeanenees 165
L € 7 (] o SR 169
e Adjusting settings automatically.........ccc.oueiiiiiiiiiiii e 174
e Configuring Modulation Characteristics measurements........cccccccveveeviiccinriineennnn. 176
e Configuring In-band Spurious Emissions measurements..........ccccccvvveeeeeeiieecnnnns 181
e Configuring Channel Sounding Measurements.........cccccveeeeeeiiiicciieieeeeeeeeeeeeeeans 181

9.4.1 Selecting the standard and measurement

CONFigure:BTOOtN[:STANGAI]....uuuuieeiieiiieeeeeetetee e ee e eetaeee e e e e ettt e e e e eeetaaaeeeeseesbanaeeeseeenns 148
CONFIgUre:BTOOtN:LENEIGY....eeieiietiieeeeieetteeeeeeeetteeeeeeeetteaeeeeeeesbeseeeeeetaaeeeesseebanaeaaeees 149
CONFigure:BTOOth:MEASUINEMENL.......ceiuiiiriiiiritiiiaaaaieeeeeeeaeaaaaaaeseeereeeeeesseresrnnnnnnnaaaaanans 149

CONFigure:BTOoth[:STANdard] <Standard>
Defines the Bluetooth standard the signal complies with.

For details on the different standards, see Section 3, "Measurement basics",
on page 14.

Parameters:
<Standard> BR|EDR | LE

BR
Basic rate
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Example:

Manual operation:

Configuring Bluetooth BR/EDR/LE measurements

EDR
Enhanced data rate

LE

Low energy

Requires a substandard, see CONFigure:BTOoth:LENerqgy
on page 149

*RST: BR

CONF:BTO LE
CONF:BTO:LEN LE2M

See "Standard" on page 63

CONFigure:BTOoth:LENergy <LE1M>

For measurements based on the low-energy standard (CONFigure:BTOoth [ :
STANdard] LE), this command defines the substandard depending on the used physi-

cal layer (PHY).

Parameters:
<LE1M>

Example:

Manual operation:

LE1M | LE2M | LECoded | LE2B

LE1M

uncoded, 1 symbol per data bit, 1 Msymbol/s data rate
LE2M

uncoded, 1 symbol per data bit, 2 Msymbol/s data rate
LECoded

2 symbols per data bit, 1 Msymbol/s data rate

*RST: LE1M

CONF:BTO LE
CONF:BTO:LEN LE2M

See "LE PHY" on page 63

CONFigure:BTOoth:MEASurement <MeasType>

Selects a measurement to be performed.

See Section 4, "Measurements and results", on page 43.

Parameters:
<MeasType>

Example:
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MCHaracteristics | MOD
Modulation characteristics

SEMissions
In-band spurious emissions

ChannelSounding
Channel sounding measurements

*RST: MOD

CONF:BTO SEM
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9.4.2

9.4.2.1

Configuring Bluetooth BR/EDR/LE measurements

Manual operation: See "Select Measurement" on page 62

Input and output settings

The R&S FSV/A can analyze signals from different input sources.

Manual configuration of the input and output is described in Section 5.3, "Input, output
and frontend settings", on page 63 and Section 5.3.3, "Output settings", on page 68.

@ RE INPUL e e e e e e e e e e e e e e e e e e e eeeeeeeesaar b anaaaaas 150
o Input from I/Q data fil€S.......cei i 153
®  OUIPUL SEHINGS...ee i e e e a e 155
e Configuring the trigger OUIPUL........cceeiiii i 156
RF input

INPut:ATTenuation:PROTECHON:RESEL......cccuuuiieieieiiice e 150
INPUECOUPIING. cettttttttttitieeaeeeeseseeeeeaeeeseseteeeesssssssssssas s iaseseeeesaaseseserseressssssrarsrannnnnnnns 150
IN P UL D P AT N ettt et s e e e e e e et st s e e e e et e e e e e e e aaans 151
INP UL FILTEr HPASS i S TATE] e ettt eeieeettee e e ettt e e e e ettt eeeeeeebaeeeeeeeataaeeeseesataeeeesenrannnnns 151
1N U o o =T G A L] RS A - S 151
1O ==Y F=T oo P 152
INPULIMPEAANCEIPTY ... ettt e e et e e e e e et e e e e e et e e e e e eean s e e e e eeannanes 152
1N U R =Y ot N 152
1N U ol I PP PRPRP 152

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the

R&S FSV/A after an overload condition occurred and the protection mechanism inter-
vened. The error status bit (bit 3 in the STAT : QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.
Parameters:
<CouplingType> AC |DC

AC

AC coupling

DC

DC coupling

*RST: AC

Example: INP:COUP DC
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Manual operation: See "Input Coupling" on page 65

INPut:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
Parameters:

<DirectPath> AUTO | OFF

AUTO | 1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 65

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSV/A to measure the
harmonics for a DUT, for example.

Requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "Y|G-Preselector" on page 65
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INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 66
See "Impedance" on page 72

INPut:IMPedance:PTYPe <PadType>

Defines the type of matching pad used for impedance conversion for RF input.

Parameters:
<PadType> SRESistor | MLPad
SRESistor
Series-R
MLPad
Minimum Loss Pad
*RST: SRESistor
Example: INP:IMP 100

INP:IMP:PTYP MLP

Manual operation: See "Impedance" on page 66

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S FSV/A.

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
*RST: RF

Manual operation: See "Radio Frequency State" on page 65
See "I/Q Input File State" on page 66

INPut:TYPE <Input>
The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
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9.4.2.2

Configuring Bluetooth BR/EDR/LE measurements

INPUT2
Selects RF input 2.

*RST: INPUT1

Example: /[Select input path
INP:TYPE INPUTI1

Input from 1/Q data files

The input for measurements can be provided from |/Q data files. The commands
required to configure the use of such files are described here.

Useful commands for retrieving results described elsewhere:
® TINPut:SELect on page 152

Remote commands exclusive to input from 1/Q data files:

1N L U | I N 153
MMEMOry:LOAD: IQ:STREAM . .cui ittt e e e e e ea e s e s e e a e e e enaans 154
MMEMory:LOAD:IQ:STREAMIAUTO . ....ceiiieieeeieieitieieti e e e e e e e e e e e e e e e e eeeeeeeeeeeeensnnnnaaas 154
MMEMory:LOAD:IQ:STREAM:LIST 2. . ettt et e e e 155
TRACEe:IQ:FILE:REPEtition:COUNL......ccuiiiiiiiieei ettt e e e e e e e e e 155

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e _ig.tar

e _.igw
® .cCsv
® .mat
® WV

e _aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.
For .mat files, Matlab® v4 is assumed.
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<AnalysisBW>

Example:

Example:

Manual operation:

Configuring Bluetooth BR/EDR/LE measurements

Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.

Default unit: HZ

INP:FILE:PATH 'C:\R S\Instr\user\data.ig.tar'
Uses 1/Q data from the specified file as input.

//Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

See "Select 1/Q data file" on page 67

MMEMory:LOAD:IQ:STReam <Channel>

Only available for files that contain more than one data stream from multiple channels:
selects the data stream to be used as input for the currently selected channel.

Automatic mode (MMEMory : LOAD: IQ: STReam: AUTO) is set to OFF.

Parameters:
<Channel>

Example:

Manual operation:

String containing the channel name.

MMEM:LOAD:IQ:STR?
//Result: 'Channell', 'Channel?2’
MMEM:LOAD:IQ:STR 'Channel2'

See "Selected Channel" on page 67

MMEMory:LOAD:IQ:STReam:AUTO <State>

Only available for files that contain more than one data stream from multiple channels:
automatically defines which data stream in the file is used as input for the channel.

Parameters:
<State>
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ON|OFF |01

OFF |0

The data stream specified by MMEMory : LOAD: TQ: STReam is
used as input for the channel.

ON |1

The first data stream in the file is used as input for the channel.
Applications that support multiple data streams use the first data
stream in the file for the first input stream, the second for the
second stream etc.

*RST: 1

154



R&S®FSV3-K8

Remote commands to perform Bluetooth BR/IEDR/LE measurements

9.4.2.3
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Manual operation: See "Selected Channel" on page 67

MMEMory:LOAD:IQ:STReam:LIST?
Returns the available channels in the currently loaded input file.

Example: MMEM:LOAD:IQ:STR?
//Result: 'Channell', 'Channel?2’

Usage: Query only

Manual operation: See "Selected Channel" on page 67

TRACe:IQ:FILE:REPetition:COUNt <RepetitionCount>

Determines how often the data stream is repeatedly copied in the I/Q data memory. If
the available memory is not sufficient for the specified number of repetitions, the larg-
est possible number of complete data streams is used.

Parameters:
<RepetitionCount> integer

Example: TRAC:IQ:FILE:REP:COUN 3

Manual operation: See "File Repetitions" on page 67

Output settings

The following commands are required to query or provide output at the R&S FSV/A
connectors.

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the
R&S FSV/A on and off.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 68
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9.4.2.4
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OUTPut:IF:SBANd?

Queries the sideband provided at the "IF OUT 2 GHZz" connector compared to the side-
band of the RF signal. The sideband depends on the current center frequency.

Return values:
<SideBand> NORMal
The sideband at the output is identical to the RF signal.

INVerted
The sideband at the output is the inverted RF signal sideband.

Example: OUTP:IF IF2

Activates output at the IF OUTPUT (2 GHZ) connector.
OUTP:IF:SBAN?
Queries the sideband provided at the connector.

Usage: Query only

OUTPut:IF[:SOURce] <Source>

Defines the type of signal available at one of the output connectors of the R&S FSV/A.

Parameters:

<Source> IF
The measured IF value is available at the IF output connector.
This connector is only available if the R&S FSV3-B5 option is
installed.
*RST: IF

Example: OUTP:IF VID

Selects the video signal for the IF output connector.

Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the R&S FSV/A.

OUTPUL TRIGEr<tp>:DIRECHON. ...uuueieeeeetteieeeeeetttie e e e e e eetee e e e e e eate e e eeseeaataeeeeeessannaeeeerenes 156
OUTPULTRIGGEISPZILEVEL. cuuueiieiietieeie ettt ettt e e e e etee e e e e e ee e e e e e e e esba e e e e s eesanaeeaees 157
OUTPULTRIGEISIP>IOTY PE.. .o iieeieeeeieitititeeeese s e e e e e e e e e e e e e e e e e e e e e eeeeeastata e e eeeeeeas 157
OUTPUt: TRIGGEr<tp>:PULSE:IMMEIAtE. ....c.eueueneaeaaaeae et 158
OUTPUt: TRIGGEr<tp>:PULSE:ILENGEN. ... .. e e e e e 158

OUTPut:TRIGger<tp>:DIRection <Direction>
Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:
<tp>

Parameters:
<Direction> INPut | OUTPut
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INPut
Port works as an input.

OUTPut
Port works as an output.

*RST: INPut

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:
OTYPe.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Level> HIGH
5V
LOW
ov
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

OUTPut: TRIGger<tp>:0TYPe <OutputType>
Selects the type of signal generated at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

Parameters:

<OutputType> DEVice
Sends a trigger signal when the R&S FSV/A has triggered inter-
nally.
TARMed

Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.
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*RST: DEVice

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>
Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

9.4.3 Amplitude settings

Amplitude and scaling settings allow you to configure the vertical (y-)axis display and
for some result displays also the horizontal (x-)axis.

Useful commands for amplitude settings described elsewhere:
® INPut:COUPling on page 150
® TNPut:IMPedance on page 152

® [SENSe:]ADJust:LEVel on page 176

Remote commands exclusive to amplitude settings:

CALCUIAtESNZIUNIT:POWVET ... ee e e e e e e e e e e e e e ettt a e e s e e e e e e e e eaaaaaeaeeeeeeennnnees 159
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel..........cccevrrrrrrnerenn. 159
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:RLEVel:OFF Set................ 159
INPUt:ATTenuation:AUTO:IMODE........ucttiiiiiaiee ittt e e e e e e e e ee e e e e e e e e e s e e sanrnneeeeeeas 160
INPUECONNECION. ... teteeeeeeee e e ettt ettt et e e e e e e ettt et e e e e e e e e e e ba bt eeeeeeeaeaeeeeesannnbeeeeeens 160
INP UL EGAIN S TATE]. cettie et ettt et e et e e e et e e e e e te e e e e s eesa s e e e ereana s e eeeeennaanns 160
INP UL GAIN: S T AT ettt ettt ettt e ettt e e e e e e eet e e e e et e e e s e e s eesa s e e eeeennnaeaeeeennanaaaaeees 161
INP UL GAINLVALUE]. oottt ettt ettt e e e et s e e e ettt e e e e eeanaa e e e e eee b e e eaenennn 161
IOy o0 A I =Yg TN =1 1o o U 162
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INPUt:ATTENUAtION:AUTO . ...cee et e et e e et e e e eee e e een e e s et e e e eanneeeennaeees 162
1N LU = I 162
INP UL EAT TEAUTO . ettt ettt ettt ettt et e e e e e e e e s ea e s sa s sanensenensenansen 163
I L o R A 1= N 163

CALCulate<n>:UNIT:POWer <Unit>
Selects the power unit.
The unit applies to all power-based measurement windows with absolute values.

In addition, the unit of the reference level is adapted to the same unit.

Suffix:

<n> irrelevant

Parameters:

<Unit> DBM |V |A|W|DBPW |WATT | DBUV | DBMV | VOLT |
DBUA | AMPere
*RST: dBm

Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

With a reference level offset # 0, the value range of the reference level is modified by
the offset.

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 71

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).
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Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 71
See "Reference Level Offset" on page 91

INPut:ATTenuation:AUTO:MODE <OptMode>
Selects the priority for signal processing after the RF attenuation has been applied.

Parameters:
<OptMode> LNOise | LDIStortion

LNOise
Optimized for high sensitivity and low noise levels

LDIStortion
Optimized for low distortion by avoiding intermodulation

*RST: LDIStortion (WLAN application: LNOise)
Example: INP:ATT:AUTO:MODE LNO

Manual operation: See "Optimization" on page 73

INPut:CONNector <ConnType>

Determines which connector the input for the measurement is taken from.

Parameters:
<ConnType> RF
RF input connector
*RST: RF
Example: INP:CONN RF

Selects input from the RF input connector.

INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
R&S FSV/A. See the preamplifier's documentation for details.

When activated, the R&S FSV/A automatically compensates the magnitude and phase
characteristics of the external preamplifier in the measurement results.
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Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

For R&S FSV/A44 models, note the restrictions described in "Preamplifier" on page 71.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 71

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see INPut:
GAIN:STATe on page 161).

The command requires the additional preamplifier hardware option.

For R&S FSV/A44 or higher models, note the restrictions described in "Preamplifier"
on page 71.
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Parameters:

<Gain> The following settings are available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
Default unit: DB

Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 71

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 72

INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the R&S FSV/A determines the signal level for optimal internal data
processing and sets the required attenuation accordingly.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 72

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 163).
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If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 73

INPut:EATT:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 73

INPut:EATT:STATe <State>

Turns the electronic attenuator on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation” on page 73
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9.4.4 Frequency settings

[SENSE: JFREQUENCY:CENTE . ..uuuiiiiiiitiieeeee ettt ee e e et ettee e e e e eeeta e e e e s eesbaeeeeeeasta e eesesrananss 164
[SENSE:]JFREQUENCY:CENTEISTEP. .. ..eeeveeeeeeeeeeeseeseeeseeseeeseseeseessesseseseseeseesesssessesseeseeens 164
[SENSe:]JFREQuency:CENTer:STEP:LINK. ... ...t 165
[SENSe:]JFREQuency:CENTer:STEP:LINK:FACTON....u ettt 165
[SENSE:JFREQUENCY:OFFSEL....uuiiiiiiiiiiieeeeeeeie e e e e e ettt e e e e e e ere e e e s e et s e e e e e e ann s e e e eeeannanes 165

[SENSe:]JFREQuency:CENTer <Frequency>
Defines the center frequency.
CW, pulsed and VCO measurements:

This command defines or queries (in case of automatic frequency search) the current
signal frequency.

Transient measurement:

This command defines the center frequency of the transient measurement.

Parameters:

<Frequency> For the allowed range and f,,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Frequency" on page 75

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

Defines the center frequency step size.

Parameters:

<StepSize> For f.x refer to the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit; Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
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[SENSe:]FREQuency:CENTer:STEP:LINK <CouplingType>

Couples and decouples the center frequency step size to the span or the resolution

bandwidth.
Parameters:
<CouplingType> SPAN | RBW | OFF
SPAN
Couples the step size to the span. Available for measurements
in the frequency domain.
OFF
Decouples the step size.
*RST: SPAN
Example: /ICouple step size to span

FREQ:CENT:STEP:LINK SPAN

[SENSe:]FREQuency:CENTer:STEP:LINK:FACTor <Factor>

Parameters:
<Factor> 1t0 100 PCT
*RST: 10
Default unit: PCT
Example: /ICouple frequency step size to span and define a step size fac-

tor
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT

[SENSe:]FREQuency:OFFSet <Offset>
Defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency” will be corrected for this
shift numerically by the application.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 70

9.4.5 Triggering measurements

The trigger commands define the beginning of a measurement.
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Useful commands for triggering measurments described elsewhere:
® [SENSe:]SWEep:TIME on page 222

Remote commands exclusive to triggering measurements:

TRIGE:SEQUENCEIDTIME. ... eeueaeaeee e e e e e e e e e e e e et et e eeeeeeeeeaenta e seae e e e e e e e e aeaaaaeaeaeeeeeeennees 166
TRIGger[:SEQUeNCe]:HOLDOF: TIME].....uuuuueaaaaaieieeeeeeeeeeeeeeeeeeeeeeeeneenenensnnnaaeaneaeeeeeeaeaeas 166
TRIGger[:SEQuence]:IFPOWer:HOLDOR . ........ciiiiiiiiiiee et et e e e e e e e e e eees 166
TRIGGer[:SEQUENCE]:IFPOWETHY STEIESIS. ... iiiieiiiriieiieieeiiiie e e eeeiriae e e s eeeiaae e e e eeern e e aeeeens 167
TRIGger[:SEQuence]:LEVEI:EXTerNal<port>].......cccceeuruiriirieeiiieseeeeeiieeseeeeeeineeeeeeeenaae s 167
TRIGQer:SEQUENCE]:LEVEIIFPOWET......ciiieeieiee e eeeeeee e e e ee e e e et e e e e e e e e e e e eeaaeea e 167
TRIGQEN:SEQUENCE]:SLOPE. ... .ccceeeieie e eeeeec e e et e e e et e e e e e et e e e e e e anaaeeeeeenannaeaeees 168
TRIGQE:SEQUENCEI:SOURCE. .. .ceiieeeeeeeeeee et eeeeeeeeeetee e e e e e e s e e e e e e e e aaeaeeeeeeeeeeeeneenennnnnnnn 168
[SENSe:IBANDWIAth[:RESOIULION]...cevvrrrririritiiiiieieieieeeeeeeeeeeeeeeereeeeesersrsrarr e aeeeeeess 169

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:
<DropoutTime> Dropout time of the trigger.

Range: 0sto10.0s
*RST: Os
Default unit: S

Manual operation: See "Drop-Out Time" on page 76

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep.

Parameters:

<Offset> *RST: 0s
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 76

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:

<Period> Range: O0s to 10s
*RST: Os
Default unit: S
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Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 77

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 77

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

Defines the level the external signal must exceed to cause a trigger event.

Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> Range: 0.5V to 35V
*RST: 14V
Default unit: V
Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 76

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.
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Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:

<Type> POSitive | NEGative
POSitive
Triggers when the signal rises to the trigger level (rising edge).
NEGative
Triggers when the signal drops to the trigger level (falling edge).
*RST: POSitive

Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 77

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run

EXTernal

Trigger signal from the "Trigger Input" connector.
Trigger signal from the "Trigger In" connector.

EXT2

Trigger signal from the "Trigger Input/Output" connector.
Note: Connector must be configured for "Input".

Trigger signal from the "Trigger AUX" connector.

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal
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Manual operation: See "Trigger Source" on page 75
See "Free Run" on page 76
See "External Trigger 1/2" on page 76

[SENSe:]BANDwidth[:RESolution] <Bandwidth>

Defines the resolution bandwidth and decouples the resolution bandwidth from the
span.

The 6 MHz Gaussian filter is provided for special measurements, such as 5G NR spuri-
ous emissions measurements. It is only available if you enter the value manually, not
using the BAND:RES MAX command. It is not supported by all applications.

Example: BAND 1 MHz
Sets the resolution bandwidth to 1 MHz

Manual operation: See "RBW" on page 75

Gating

[SENSE:ISWEED:EGATE. ... eeeeeeeeeeeeeseeeeseseeeeseseeeee s seeeeseseseeeeseseeeeseseseeeeseseeeeneseseseenen. 169
[SENSE:ISWEEP:EGATEAUTO . cov-eee e eeeeeeeeee e e seseeeeeeeseseeseseaseseeseseesesseseeseseesenesenenns 170
[SENSe:]SWEep:EGATe:CONTINUOUS:PCOUNL....uuiiiieeiiie e eeeeiice e e e eeee e e e e e e e e e ee s 170
[SENSe:]SWEep:EGATe:CONTINUOUSIPLENGN....cceviiieiieiiiiiiiiceeere e e eeeeeeeees 171
[SENSe:]SWEep:EGATE:CONTINUOUS[:STATE].cevvrrrerrrrrrnrniiaeeieieseeeeeeeeeeereeeeeeeeesssssrannnnnnnns 171
[SENSE:]SWEEP:EGATE:HOLDO . ...vuuieeieeeeiceieeeeettiee e e ee ettt e e e e e eetee e e e e ee e e e e e eenbaeeeaeees 171
[SENSE:JSWEED:EGATELENGHN. ... eeeeeeeeeeeeeeeeeeeeeeeeeseseeeeseseseeseseseeeseseeeeseseseseeseseseenenen. 171
[SENSe:]SWEep:EGATe:LEVEI:EXTErNal<tP>] . .cieeieeiieeeeeeeereieeeeeeeetee e eeeeeeraeeeeeeeeerae s 172
[SENSE:]SWEEP:EGATELEVEIIFPOWET. ......cevveeieeeeeeteeee e e et e e e e eeeee e e e e e eeve e e e e eeeaaneees 172
[SENSe:|SWEep:EGATE:LEVEI:RFPOWET........ccieiiiiieiiieieieeeeeeaaaae s e e e e e e e e e e e aaaeeeeeeeeeeneenees 173
[SENSE:|SWEEP:EGATEIPOLANY....cceeiiieieeeeeeeieiiiiaenteaaaaaaeseeeeeseeaaaaaaeereeeeeeeeeenennennnnnnnnns 173
[SENSE: |SWEEP:EGATE:ISKIP....uu et e ettt e e e e e et e e e s e ea e e e e e e e aaneeeeeeeetananns 173
[SENSE:]SWEEP:EGATE:SOURCE. ....ctuuuieieeiiitiiieeeeeetiaeeeeeeeetiaeeeeeeeataseeeseetanaeeeesesrannanns 174
[SENSE: SWEED:EGATETYPE. ....eeeeeeeeeeeeeeeeeeeeeeeseeeeseseseeeeseseseeseseseseesesesessseseseesesesesenen. 174

[SENSe:]SWEep:EGATe <State>

Turns gated measurements on and off.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on
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SWE:EGAT ON

Switches on the gate mode.
SWE : EGAT: TYPE EDGE

Switches on the edge-triggered mode.
SWE : EGAT : HOLD 100US

Sets the gate delay to 100 ps.
SWE:EGAT:LEN 500US

Sets the gate opening time to 500 ps.
INIT; *WAT

Starts a sweep and waits for its end.

See "Gated Trigger" on page 78

[SENSe:]SWEep:EGATe:AUTO <State>

Determines whether the same or different triggers are used for general measurement

and gating.

Parameters:
<State>

Example:

ON|OFF |01

OFF | 0

The gate is opened by the trigger source defined by [SENSe:

] SWEep:EGATe : SOURce, but only after a trigger from the gen-
eral TRIGger [ : SEQuence] : SOURce OCCUrS.

ON |1

(Default;) The trigger defined by TRIGger [ : SEQuence] :
SOURce is used both for the general measurement trigger and
the gating trigger.

*RST: 1

SENS:SWE:EGAT:AUTO O

SENS: SWE:EGAT: SOUR EXT2
SENS:SWE:EGAT:LEV:EXT2 1V

Sets the gating trigger to a level of 1V at trigger port 2.

[SENSe:]SWEep:EGATe:CONTinuous:PCOunt <Amount>

Defines the number of gate periods to be measured after a single trigger event.

Parameters:
<Amount>

Example:

User Manual 1179.6450.02 — 05

integer

Range: 1 to 65535
Increment: 1

*RST: 100

SWE :EGAT:CONT:PCO 50

170



R&S®PFSV3-K8 Remote commands to perform Bluetooth BR/EDR/LE measurements

Configuring Bluetooth BR/EDR/LE measurements

[SENSe:]SWEep:EGATe:CONTinuous:PLENgth <Time>

Defines the length in seconds of a single gate period in continuous gating. The length
is determined from the beginning of one gate measurement to the beginning of the

next one.

Parameters:

<Time> Range: 125ns to 16s
*RST: 5ms
Default unit: S

Example: SWE : EGAT:CONT:PLEN 10

[SENSe:]SWEep:EGATe:CONTinuous[:STATe] <State>
Activates or deactivates continuous gating.

This setting is only available if [SENSe: ] SWEep:EGATe is "On".

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: SWE : EGAT ON

Activate gating
SWE : EGAT: CONT: STAT ON

Activate continuous gating

[SENSe:]SWEep:EGATe:HOLDoff <DelayTime>

Defines the delay time between the gate signal and the continuation of the measure-

ment.

Parameters:

<DelayTime> Range: O0s to 30s
*RST: Os
Default unit: S

Example: SWE:EGAT:HOLD 100us

Manual operation: See "Gate Delay" on page 79

[SENSe:]SWEep:EGATe:LENGth <GateLength>
Defines the gate length.
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Parameters:

<GateLength> Range: 125ns to 30s
*RST: 400us
Default unit: S

Example: SWE:EGAT:LENG 10ms

Manual operation: See "Gate Length" on page 79

[SENSe:]SWEep:EGATe:LEVel[:EXTernal<tp>] <GateLevel>
Defines the gate level for which the gate is open.

Is only available for triggered gated measurements ([ SENSe: | SWEep : EGATe : AUTO
MAN).

Suffix:

<tp> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<GatelLevel> numeric value
Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: SENS:SWE:EGAT:AUTO MAN

SENS : SWE : EGAT : SOUR EXT2
SENS:SWE:EGAT:LEV:EXT2 1V
Sets the gating trigger to a level of 1V at trigger port 2.

[SENSe:]SWEep:EGATe:LEVel:IFPower <GatelLevel>

Defines the the power level at the third intermediate frequency that must be exceeded
for the gate to be open.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Is only available for triggered gated measurements ([SENSe: | SWEep : EGATe : AUTO
MAN).

Parameters:

<GateLevel> For details on available trigger levels and trigger bandwidths see
the specifications document.
*RST: -10 dBm

Default unit: DBM
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Example: SENS:SWE:EGAT:AUTO MAN
SENS:SWE:EGAT:SOUR IFP
SENS:SWE:EGAT:LEV:IFP O
Sets the gating trigger to a level of 0 dBm at the third IF.

[SENSe:]SWEep:EGATe:LEVel:RFPower <GatelLevel>

Defines the gate level for which the gate is open. Note that any RF attenuation or pre-
amplification is considered when the trigger level is analyzed. If defined, a reference
level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Is only available for triggered gated measurements ([ SENSe: ] SWEep : EGATe : AUTO
MAN).

Parameters:

<GatelLevel> For details on available trigger levels and trigger bandwidths,
refer to the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: SENS:SWE:EGAT:AUTO MAN

SENS:SWE :EGAT: SOUR RFP
SENS:SWE:EGAT:LEV:RFP -10
Sets the gating trigger to a level of -10 dBm at the RF input.

[SENSe:]SWEep:EGATe:POLarity <Polarity>
Selects the polarity of an external gate signal.

The setting applies both to the edge of an edge-triggered signal and the level of a
level-triggered signal.

Parameters:

<Polarity> POSitive | NEGative
*RST: POSitive

Example: SWE:EGAT:POL POS

Manual operation: See "Slope" on page 77

[SENSe:]SWEep:EGATe:SKIP <Comment>

Ignores the specified gates in a continuous gate measurement. This setting is only
available for magnitude (offline) triggered measurements.

Parameters:

<Comment> String containing a comma-separated list of gate numbers to be
ignored during a measurement.

Example: SENS:SWEE:EGAT:SKIP '1,4-5"
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[SENSe:]SWEep:EGATe:SOURce <Source>
Selects the signal source for gated measurements.

If an IF power signal is used, the gate is opened as soon as a signal at > -20 dBm is
detected within the IF path bandwidth (10 MHz).

For more information see "Trigger Source" on page 75.

Parameters:
<Source> *RST: IFPower
Example: SWE:EGAT:SOUR IFP

Switches the gate source to IF power.

[SENSe:]SWEep:EGATe:TYPE <Type>
Selects the way gated measurements are triggered.

Parameters:

<Type> LEVel
The trigger event for the gate to open is a particular power level.
After the gate signal has been detected, the gate remains open
until the signal disappears.
EDGE
The trigger event for the gate to open is the detection of the sig-
nal edge.
After the gate signal has been detected, the gate remains open
until the gate length is over.

*RST: EDGE
Example: SWE:EGAT:TYPE EDGE

Manual operation: See "Gate Mode" on page 78

9.4.7 Adjusting settings automatically

The following remote commands are required to adjust settings automatically in a
remote environment.

[SENSe:]ADJust:CONFigure:LEVEl:DURGLON. .......cvuuieeeeeiiiiiiieeeeeiiee e eee et s e e e e eenne e e e 174
[SENSe:]ADJust:CONFigure:LEVel:DURatioN:MODE..........cccueeieeeiiiiiiieeeeeeeeiieeeeeeeeviee s 175
[SENSe:JADJust:CONFigure:HY STeresis:LOWET.........cieeeeieeiiieeeeeeeetieeeeeeeeeree e e e e eeaaeeeaes 175
[SENSe:]JADJust: CONFigure:HY STeresis:UPPEr..........uuuiiiiciiieieieieeeeeeeeeeeeeeeeeeeeeeesenennnnane 176
[SENSEJADUJUSELEVEL. e et e e e e e e e a e e e e eas 176

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

To determine the ideal reference level, the R&S FSV/A performs a measurement on
the current input data. This command defines the length of the measurement if
[SENSe:]ADJust:CONFigure:LEVel:DURation:MODE is set to MANual.
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Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR bms
Length of the measurement is 5 ms.

Manual operation: See "(Meas Time Manual)" on page 94

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the R&S FSV/A performs a measurement on
the current input data. This command selects the way the R&S FSV/A determines the
length of the measurement .

Parameters:

<Mode> AUTO
The R&S FSV/A determines the measurement length automati-
cally according to the current input data.
MANual
The R&S FSV/A uses the measurement length defined by
[SENSe: ]ADJust:CONFigure:LEVel :DURation
on page 174.

*RST: AUTO

Manual operation: See "Resetting the Automatic Measurement Time (Meas Time
Auto)" on page 94
See "(Meas Time Manual)" on page 94

[SENSe:]JADJust:CONFigure:HYSTeresis:LOWer <Threshold>

Parameters:

<Threshold> Range: 0dB to 200 dB
*RST: +1dB
Default unit: dB

Example: SENS:ADJ:CONF:HYST:LOW 2

For an input signal level of currently 20 dBm, the reference level
is only adjusted when the signal level falls below 18 dBm.

Manual operation: See "Lower Level Hysteresis" on page 95
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9.4.8

9.4.8.1

Configuring Bluetooth BR/EDR/LE measurements

[SENSe:]JADJust:CONFigure:HYSTeresis:UPPer <Threshold>

Parameters:
<Threshold> Range: 0dB to 200 dB
*RST: +1 dB
Default unit: dB
Example: SENS:ADJ:CONF:HYST:UPP 2
Example: For an input signal level of currently 20 dBm, the reference level

is only adjusted when the signal level rises above 22 dBm.

Manual operation: See "Upper Level Hysteresis" on page 94

[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S FSV/A
is not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 94

Configuring Modulation Characteristics measurements

@ Data aCqUISITION. ....uueciiii e e ————— 176
®  Burst synchronization...........oooi e 178
@ DemOdUIAtION. ... e a e 180

Data acquisition

CONFigure:BTOoth:MEASUrement:BWIDtN?......coiiiiiiiiiiieeaeaae e e e e e e e e e e e e e e e eeee e 176
CONFigure:BTOOth:MEASUrEMENEFILTEN...cccuuui i eieeeeeie e eeeeetce e e e e e e e e e e e e e ena e 177
CONFIgUrE:BTOOtN P TY P ..o ee e ettt e e e e ettt e e e e e e e e e e e e e e e e e eeeeeeeeeneeeenennnnnnnn 177

CONFigure:BTOoth:MEASurement:BWIDth?

Queries the used demodulation bandwidth, which depends on whether or not a mea-
surement filter is used.

If the measurement filter is used, the demodulation bandwidth is 1.3 MHz. Otherwise, it
is 3 MHz.
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Example:

Usage:

Manual operation:

Configuring Bluetooth BR/EDR/LE measurements

Query whether measurement filter is used.
CONF:BTO:MEAS:FILT?

//Result: 0O

Query the demodulation bandwidth.
CONF:BTO:MEAS:BWID?

//Result: 3000000

Query only

See "Demodulation Bandwidth" on page 80

CONFigure:BTOoth:MEASurement:FILTer <State>

Enables or disables the use of an optional measurement filter (see Section 3.2.1,
"Measurement filter", on page 33).

Parameters:
<State>

Example:

Manual operation:

ON|OFF |01

OFF | 0

Switches the function off
ON |1

Switches the function on
*RST: 0

CONF:BTO:MEAS:FILT ON

See "Meas Filter" on page 80

CONFigure:BTOoth:PTYPe <PacketType>

Defines the packet type used in the Bluetooth signal and thus the required capture

time.

Parameters:
<PacketType>

Example:
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DH1

Captures one slot

DH3

Captures 3 slots

DH5

Captures 5 slots

AUTO

For BR + EDR: captures 5 slots

For LE: The R&S FSV3 Bluetooth measurement application
determines the required capture time to cover the payload auto-
matically.

LE1M | LE2M | LECODED

For LE, the R&S FSV3 Bluetooth measurement application
determines the required capture time to cover the payload auto-
matically.

CONF:BTO:PTYP DH3
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9.4.8.2

Configuring Bluetooth BR/EDR/LE measurements

Manual operation: See "Capture Time" on page 80

Burst synchronization

CONFigure:BTOOth:SEARCHh:PULSE:STATE. ...ttt ettt e e 178
CONFigure:BTOo0th:SEARCh:SYNC:LAP:AUTO. ...ttt e ee e 178
CONFigure:BTOOth:SEARCh:SYNC:LAP.. ... et 178
CONFigure:BTOOth:SEARCH:SYNC:STATE. ....ceeiiiiiiieunnnnuaaaaaaaaeeeeeeeeaaaaeeeeeeeeeeeeeeenennnnnnnnnn 179
CONFigure:BTOoth:SEARCh:SYNC:UAP:AUTO......cciiiiieiiiirinieeiaaaaaaaeeeeeeeeeaeaeeaeeeeeeeeeenees 179
CONFigure:BTOOth:SEARCHh:SYNC:UAP....cce et 180

CONFigure:BTOoth:SEARch:PULSe:STATe <SearchBurstMode>

Enables or disables the search for a signal burst based on the measured power. If both
CONFigure:BTOoth:SEARch:SYNC:STATe ON and
CONFigure:BTOoth:SEARch:PULSe:STATe ON, the search area for the sync word
is limited to the detected burst.

Parameters:
<SearchBurstMode>

Example: CONFigure:BTOoth:SEARch:PULSe:STATe ON

CONFigure:BTOoth:SEARch:SYNC:LAP:AUTO <State>
Defines how the LAP is determined.
Not available for LE signals.

Parameters:
<State> ON|OFF |01

OFF | 0

Define the LAP manually using CONFigure:BTOoth:SEARch:
SYNC:LAP on page 178

ON |1

The R&S FSV3 Bluetooth measurement application determines
the LAP automatically

*RST: 0

Example: CONF:BTO:SEAR:SYNC:LAP:AUTO O
CONF:BTO:SEAR:SYNC:LAP 80

Manual operation: See "LAP (Low Address Part [hex])" on page 82

CONFigure:BTOoth:SEARch:SYNC:LAP <LAP>

Sets or queries the lower address part of the Bluetooth device address (LAP, the 24
least significant bits). The LAP determines the sync word used for sync search.

This command is not available for LE mode.
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Parameters:
<LAP> hexadecimal number
Range: #H0x000000 to #HOXxffffff
*RST: #H0x0001
Example: CONFigure:BTOoth:SEARch:SYNC:LAP #HOx0001

Manual operation: See "LAP (Low Address Part [hex])" on page 82

CONFigure:BTOoth:SEARch:SYNC:STATe <State>

Enables or disables the search for the sync word. The only results that can be deter-
mined without synchronization are the output power results. See "Synchronization”
on page 32.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONFigure:BTOoth:SEARch:SYNC:STATe ON

CONFigure:BTOoth:SEARch:SYNC:UAP:AUTO <Mode>

Defines how the upper address part of the Bluetooth device address (UAP, the 24 most
significant bits) used for the CRC/HEC error correction check is determined.

Not available for LE signals.

Parameters:

<Mode> ON|OFF |01
OFF | 0
Define the UAP manually using CONFigure:BTOoth:SEARch:
SYNC:UAP on page 180
ON |1
The R&S FSV3 Bluetooth measurement application determines
the UAP automatically
*RST: 0

Example: CONF:BTO:SEAR:SYNC:UAP:AUTO O
CONF:BTO:SEAR:SYNC:UAP 48

Manual operation: See "UAP (Upper Address Part [hex])" on page 81
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9.4.8.3

Configuring Bluetooth BR/EDR/LE measurements

CONFigure:BTOoth:SEARch:SYNC:UAP <UAP>

Defines the upper address part of the Bluetooth device address (UAP, the 24 most sig-
nificant bits) used for the CRC/HEC error correction check. Only required if the UAP is
not determined automatically (CONFigure:BTOoth: SEARch:SYNC:UAP:AUTO OFF).

Not available for LE signals.

Parameters:
<UAP> numeric value in hexadecimal format
Example: CONF:BTO:SEAR:SYNC:UAP:AUTO 0

CONF:BTO:SEAR:SYNC:UAP 48

Manual operation: See "UAP (Upper Address Part [hex])" on page 81

Demodulation

[SENSe:]CORRection:EGAIN:INPUt[:MAGNitude]........cccuviiiiiiiiiii e, 180
CONFigure:BTOOth:PBSCO......coiiiiiiiiiiiiiii e 180

[SENSe:]CORRection:EGAin:INPut[:MAGNitude] <External Gain>

Defines an external gain that the R&S FSV3 Bluetooth measurement application takes
into account for the measurement results.

The value depends on the used standard. See alsoSection 5.2, "Configuration accord-
ing to digital standards", on page 62 .

Parameters:

<External Gain> numeric value
Range: -200 to +200
*RST: 0
Default unit: DB

Example: CORR:EGA:INP 10DB

Takes 10 dB external gain into account.

Manual operation: See "Antenna Gain" on page 83

CONFigure:BTOoth:PBSCo <PayloadSize>

Defines the number of payload bytes for SCO packets. SCO packets do not have a
payload header.

Parameters:
<PayloadSize> integer
Range: 1 to 1000
*RST: 1
Example: CONF:BTO:PBSC 50

Manual operation: See "Packet Bytes SCO" on page 83
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9.4.9

9.4.10

Configuring Bluetooth BR/EDR/LE measurements

Configuring In-band Spurious Emissions measurements

CONFigure:BTOoth:CHANnel <Tx>

Selects the transmit channel within the Bluetooth signal. Measurement results are
based on this channel. The value range depends on the channel format, see
CONFigure:BTOoth:CHFormat on page 181.

Parameters:
<Tx> integer

Range: 0 to 40/80
Example: CONF:BTO:CHAN 39

Manual operation: See "Channel No" on page 83
See "TX Channel" on page 84

CONFigure:BTOoth:CHFormat <Format>

Toggles the channel numbers between common TX and specific LE numbering. The
channel format also applies to the "Number of Captured Channels" on page 109.

This setting is only available for BT LE mode.
Parameters:
<Format> TX | LE

TX
Each channel has a bandwidth of 1 MHz, with channel numbers
ranging from 0 to 78.

LE
Each channel has a bandwidth of 2 MHz, with channel numbers
ranging from 0O to 40.

Manual operation: See "Channel Format" on page 84

Configuring Channel Sounding Measurements

For a programming example, see Section 9.10.3, "Programming example 3: Channel
sounding", on page 256.

CONFigure:BTOOth:CS:DUTLEVEL. ... cuiiieei ettt et e e e e e e e 183
CONFigure:BTOOth:CS:FAELOQQ. .. ...ttt ettt e e e e e e e e eas 183
CONFigure:BTOOth:CS:IFAESAVE. .. i e ieeeeeeeeeeeeeeeeeeeeeie et eieeeeaae e e e e e e e e e e e e eaaaeeeeeeeeeeennenennns 183
CONFigure:BTOOth:CS:FAETADIE. ......eieeeeeee e et e e e e e e e e e e e e e e e e e e e e e e e eeeeeenenennnnan 183
CONFigure:BTOOth:CS:IADR.......euuiuuuueutaaaaaaae s e e e eeeaaeaeeeeeeeeeeeeeeeesntnsnnnnnaaaaaeseeeeaaaaaaeees 183
CONFigure:BTOOth:CS:ITEXIENSION. ...cccvvtueieeeeeiitiieeeeeeettieeeeeeeeetee e e e s eettaeeeeeeeasaaseeeeessnns 184
CONFigure:BTOOth:CS:LEVEI:CHECK. .. ...cctvttiieeeeieetiieeeeeeeetie e eeeeeeetee s e e s e erteeeeeeeeaaaenas 184
CONFigure:BTOOth:CS:MMODE:TYPE..... ettt 184
CONFigure:BTOOth:CS:MODGC:ENAB. ... ...ttt et a e 185
CONFigure:BTOo0th:CS:MODC:FTAVILLIM. .. et 185
CONFigure:BTOo0th:CS:MODC:FTAVIULIM......cceeieieeeeeeeeeeeeieieieesse s e e e e e e e e e e e e e eeeeeeeees 185
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CONFigure:BTOOth:CS:MODC:F2P:ULIM.......iiiiiiee ettt 186
CONFigure:BTOOth:CS:MODC:FAP:LLIM......i et 186
CONFigure:BTOOth:CS:MSP:ENAB. ...t e e e e e eans 186
CONFigure:BTOOth:CSIMSP:LLIM.....uiiieieee e e e e eeee et ss e e e e e e e e e e aeeaeeeeeeeenneees 187
CONFigure:BTOOth:CS:MSP:THRE. .......uciiiiiiiiiie ettt e e e ettt e e e e eet e e e e e e aane e e e e e eerana s 187
CONFigure:BTOOth:CS:INAPALN. ......uciiiieieieeeeeeeeeeeceee et e s e e e e e e e aaeaeeeaeeeees 187
CONFIgure:BTOOtN:ICSINEV 2...uuuuuuiiiieie i e e eeeeeee e e ee e eeeeeeeeee st seseeeeeaeaaaeaeeseeeeneeneens 187
CONFigure:BTOOth:CSINMMSEEPS. ..ceeeeeeirinnnntunaaaaaa e aeaeeeeeaeaaaaeaeeeeeeeeeeeeeeessnennae e ens 188
CONFigure:BTOOth:CSINMZSEEPS. ..ceeeeeeeeeeeiaeninintaaaaaaaaa e e e e eeeeaaaaeaeeeeeeeeeenenaenennnnnnnnnns 188
CONFigure:BTOOth:CSINSEV ?.....ce e ettt a e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeennensnnnnnnnnan 188
CONFIgUre:BTOOtN:C S PAT TEIM . e uuuuieieieieieeeeeeeeeieeeeeeeeeeerrsrarara e seseseeeaeaeaasessesereenennes 188
CONFigure:BTOO0th:CS:PLENGth:CUSTOM...cuuuiieeiiiiiieeeeeetiiieee e e et e e e e eeeraeeseeeeeebaaeeaeees 189
CONFigure:BTOoth:CS:PLENGth:RANDOM......ccevriiiiiiitiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeesesensnnannaa, 189
CONFigure:BTOoth:CS:PLENGth:SOUNING. ... ccunieiiiieeie et e e e 189
CONFigure:BTOOth:CS:PRDO:ENAB..... ..ttt e e ee s 189
CONFigure:BTOOth:CS:PRDO:THRE......cuiiiiieiie et e e e e e 190
CONFigure:BTOOth:CS:PRDO:IULIM.....ceviiiiiiieuintieaaaeaeae e e e e e e eeeeaeeaereeeeeeeeeeeaeeenennnnnnnns 190
CONFigure:BTOOth:CS:PRUP:ENAB......uuuutiiieeieieieieeeeeeeeeieeeeeeeeeeeersrarara e aeseeeeaens 190
CONFigure:BTOOth:CS:PRUP:THRE. ......iiiiiiiiiiieieee et e e e e eeeetee e e e e et e e e e e e eara e e e e eeeanaanns 191
CONFigure:BTOOth:CS:PRUP:IULIM......ccevtiieieiieiiiiiieeseie s e e e eeeeeaaaeeeeeeeeeeeeeesesssnsnnnnanannnas 191
CONFigure:BTOOth:CS:RADR. .. ...ttt ettt et e e e et e e e e e e e e e ennas 191
CONFigure:BTOOth:CS:ROLE..... ..ttt e e e e 191
CONFigure:BTOOth:CS:RTEXIENSION....eveteteieeiaaaaaaeae e e e e e e e e e e e e e e e e e ee e e e es 192
CONFigure:BTOO0th:CS:SFRIDFCF:ULIM....ccuviiiiiiiiiaaaaaeeeee e e eeeeeeeeeeeeeeeeeeeeeeeeenennnnanns 192
CONFigure:BTOO0th:CS:SFRIDFFO:ULIM....couuiiiieiiiiiiieee et e e e et eeeeeeaee s e e s eena e eeaeens 192
CONFigure:BTOO0th:CS:SFR:DFT<IIZIULIM....cceiiiiieieiiiiiiiciiieieie e e s eeeeeeeeeeeeeeeeeeeeesenennnnnnes 193
CONFigure:BTOO0th:CS:SFRIDTCF:ULIM....cuutiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeannnnnanas 193
CONFigure:BTOOth:CS:SFRIENAB. ... ...ttt e e e 193
CONFigure:BTOOth:CS:SFRIFFO:ULIM. ...t 193
CONFigure:BTOOth:CS:SPH:ENABIE.......coeieiiieeeieiiiieeeeee e e e e e e e e e e e e e e eeneneees 194
CONFigure:BTOOth:CS:SPH:IULIM.......ccoeteeerririiieriiiiieeieieeeeeeeeeeeeeeeeeerereeeeessssrssrasanaanannns 194
CONFigure:BTOON:ICS:TCAS . ...cotiie e ettt e et e e e e ettt e e e e e e eab e e e e s eetaaaeeeseessaanseeeeessnnn 194
CONFIgure:BTOOth:CS:TFCS. . uuuuuuceiieieieieeeeeeeeeeeeeeeeeeeeeeas et seseeeseaeaaaaaaaeaeseeennenns 194
CONFigure:BTOOth:CS:TEM ...ttt et e e e et e e e e e e eaas 195
CONFIgure:BTOOth:CS:TGD 2. . . ettt ettt ettt e e e et e e e e e e e e e eaaaeen 195
CONFIgUre:BTOOth:CS:TIP .. ettt et e e e ee e e e e e e e e e e e eaa s 195
CONFIgure:BTOOth:CS:TIP2. ... ieieeee i e e e et e e e e e et et eeeeeeeeeee ettt eaese e e e e e e aeaaaaaaeeeeeeeeeenensnnes 196
CONFiIgUre:BTOOINICS:TPM...uuueieieeieieeeeeeeeeeeeeeeeeeeeeeetest b eaeseseeeeeaeaeaesasseseeeeeeesareres 196
CONFIgUre:BTOOtN:CS:TRD 2. .uuuiieiiietiieeeeeeettee e e e e ettt e e e e e eeta e e e e e e eebaeeeeeeesaaaaeaeeeesnnnanns 196
CONFigure:BTOOth:CS:TSNRIENAB.......ccciiiiiiieeeieieiieirrrese s e e e e e e eeaaeeeeeeeeeeeeeeeeenrnsnnanaaas 197
CONFigure:BTOOth:CS:TSNR:STDV:LLIM. . .cuiei et e e 197
CONFigure:BTOOth:CS:TSNRITHRE. ...ttt et e e e e 197
CONFigure:BTOOth:CS:TSNRIULIM. ...c.uieiiie ettt ee e e e e 197
CONFigure:BTOOth:CS:TSWILCN....cceeieeeeeeeeeeee ettt s e e e e e e e e e e e e e e e e eeeeeeeeeneaeennes 198
CONFigure:BTOoth:FREQUENCY:BAND........cceviiieieeeiice ettt e e e e eea s 198
CONFigure:BTOoth:FREQUENCY:BAND:FIRS.......uuiiiiiiiiiiiieiiceeiiiies et ee e e e eeaaaas 198
CONFigure:BTOoth:MODulation:F3AVerage:LLIMit........cccceeieieiriiiieeeeeieieeeceeeeeveeeveveaee 198
CONFigure:BTOoth:MODulation:F3AVerage:ULIMit.......c.eueueurueuuuaiaaaae e ee e e e eeeeeeeeeeeeeeeeees 199
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CONFigure:GENerator:BTOoth: TRIGGErDELAY?......cccviiiiiiiiiiiiiieaaaae e e e e e e e e e e e e eeeeeeeeeeeeeens 199
CONFigure:GENerator:BTOoth: TRIGger:DELay:CALCUIate. .........cceeeeeeeeeeiiiiieiiiiiienen 199
CONFigure:GENerator:POWEILEVEL..........oceeiiiiiiiieeeaaaee e e e e e s 199

CONFigure:BTOoth:CS:DUTLevel <DUTLevel>

Indicates the DUT signal level determined during the level evaluation process, if
enabled. As an alternative to automatic level evaluation, you can define the DUT signal
level manually. The analyzer then uses this value to adjust the trigger settings.

Parameters:
<DUTLevel> DUT signal level in dBm
Example: CONF:BTO:CS:DUTL -20

Manual operation: See "DUT Signal Level, Generator Signal Level" on page 92

CONFigure:BTOoth:CS:FAELoad <FilePath>
Loads an FAE table from a file.

Setting parameters:
<FilePath> String containing the path and name of the file.

Usage: Setting only

Manual operation: See "Load Table" on page 90

CONFigure:BTOoth:CS:FAESave <FilePath>

Saves the FAE table to a file. Note that only the start frequency and the error values
are stored for the table.

Setting parameters:
<FilePath> String containing the path and name of the file.

Usage: Setting only

Manual operation: See "Save Table" on page 90

CONFigure:BTOoth:CS:FAETable <Ppm>...
Defines the frequency actuation error in ppm for each channel.

Parameters:
<Ppm> Comma-separated list of FAEs, one for each channel.

Manual operation: See "Channel Number, Frequency, Frequency Actuation Error"
on page 90

CONFigure:BTOoth:CS:IADR <IADR>

Sets the hexadecimal access address of the link layer connection for the initiator.
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You can only edit the address for the DUT role. See CONFigure:BTOoth:CS:ROLE
on page 191.

Parameters:
<|ADR> hexadecimal numeric value
Example: CONF:BTO:CS:ROLE INIT

CONF:BTO:CS:IADR 1D56EC36

Manual operation: See "Initiator Access Address, Reflector Access Address”
on page 86

CONFigure:BTOoth:CS:ITEXtension <State>

Enables or disables CS tone extension bits in the initiator signal.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: CONF:BTO:CS:ITEX ON

Manual operation: See "Initiator Tone Extension, Reflector Tone Extension”
on page 87

CONFigure:BTOoth:CS:LEVel:CHECk <State>

If enabled, the R&S FSV/A adjusts the DUT and generator signals so they are high
enough to trigger the measurement. To avoid an overload at the RF Input, the specified
reference level offset is taken into consideration.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Level Evaluation" on page 91

CONFigure:BTOoth:CS:MMODe: TYPE <MainModeType>
Defines the type of main mode measurement.

Parameters:
<MainModeType> M1 | M2 | M3 | CSTone
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Example:

Manual operation:

Configuring Bluetooth BR/EDR/LE measurements

M1
Round trip time (RTT) measurement

M2

Phase-based ranging (PBR) measurement
M3

RTT and PBR measurement

CSTone
652 us tone duration, only for the DUT role = initiator and for sta-
ble phase measurements

CONF:BTO:CS:MMODe:TYPE M1

See "Main Mode Type" on page 87
See "Main Mode Type" on page 88

CONFigure:BTOoth:CS:MODC:ENAB <State>

Enables or disables a limit check for frequency deviation parameters.

Parameters:
<State>

Example:

Manual operation:

ON|OFF|0]1

OFF | 0

Switches the function off
ON |1

Switches the function on
*RST: 0

CONF:BTO:CS:MODC:ENAB ON

See "Frequency Deviation" on page 117

CONFigure:BTOoth:CS:MODC:F1AV:LLIM <Limit>

Defines the lower limit for the average frequency deviation Af; within the captured
steps since the beginnning of the measurement.

Parameters:
<Limit>

Example:

Manual operation:

numeric value
Default unit: kHz

CONF:BTO:CS:MODC:F1AV:LLIM 140000

See "Afn avg Upper, Afn avg Lower" on page 118

CONFigure:BTOoth:CS:MODC:F1AV:ULIM <Limit>

Defines the upper limit for the average frequency deviation Af; within the captured
steps since the beginnning of the measurement.
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Parameters:
<Limit> numeric value
Default unit: kHz
Example: CONF:BTO:CS:MODC:F1AV:ULIM 280000

Manual operation: See "Afn avg Upper, Afn avg Lower" on page 118

CONFigure:BTOoth:CS:MODC:F2P:ULIM <Limit>

Defines the upper limit for the 99.9-percentile value of all measured Af, within the cap-
tured steps since the beginnning of the measurement.

Parameters:
<Limit> numeric value
Default unit; kHz
Example: CONF:BTO:CS:MODC:F2P:ULIM 240000

Manual operation:  See "99.x% Afn Lower" on page 117

CONFigure:BTOoth:CS:MODC:F4P:LLIM <Limit>

Defines the lower limit for the 99.9-percentile value of all measured Af, within the cap-
tured steps since the beginnning of the measurement.

Parameters:
<Limit> numeric value
Default unit: kHz
Example: CONF:BTO:CS:MODC:F4P:LLIM 240000

Manual operation:  See "99.x% Afn Lower" on page 117

CONFigure:BTOoth:CS:MSP:ENAB <State>

Enables or disables a limit check for the modulation spectrum.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONF:BTO:CS:MSP:ENAB ON

Manual operation: See "Af = | f, - f; | Lower" on page 115
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CONFigure:BTOoth:CS:MSP:LLIM <Limit>

Defines a minimum range limit for the difference between the highest and lowest fre-
quency in the spectrum.

Parameters:
<Limit> numeric value
Default unit: kHz
Example: CONF:BTO:CS:MSP:LLIM -6.0

Manual operation: See "Af = | f, - f; | Lower" on page 115

CONFigure:BTOoth:CS:MSP:THRE <Limit>

Defines the power level drop from the maximum at which the modulation spectrum is
determined.

Parameters:
<Limit> numeric value
Default unit: dB
Example: CONF:BTO:CS:MSP:THRE 1000000

Manual operation: See "Modulation Spectrum Threshold" on page 115

CONFigure:BTOoth:CS:NAPath <NofAntennaPaths>
Defines the number of antennas of the DUT (up to 4).

Parameters:
<NofAntennaPaths> P1|P2| P3| P4

Example: CONF:BTO:CS:NAP P2

Manual operation: See "No. of Antenna Paths mode types 2, 3 only" on page 89

CONFigure:BTOoth:CS:NEV?
Queries the number of events in the CS measurement.

The R&S FSV3 Bluetooth measurement application only supports measurements with
a single event.

Return values:

<NoofEvents> integer

*RST: 1
Example: CONFigure:BTOoth:CS:NEV?
Usage: Query only

Manual operation: See "No. of Events" on page 86
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CONFigure:BTOoth:CS:NMMSteps <NofMainModeSteps>
Defines the number of main mode steps.

Parameters:
<NofMainModeSteps=>integer

Range: 1 to 157
Example: CONFigure:BTOoth:CS:NMMSteps 2

Manual operation: See "No. of Main Mode Steps" on page 87
See "No. of Main Mode Steps" on page 89

CONFigure:BTOoth:CS:NMZSteps <NofModeZeroSteps>
Defines the number of initiator/reflector signal transmissions during mode 0.
A subevent can consist of up to 3 mode-0 steps.

Parameters:
<NofModeZeroSteps>S1 | S2 | S3

Example: CONFigure:BTOoth:CS:NMZSteps S2

Manual operation: See "Mode 0 Steps" on page 86

CONFigure:BTOoth:CS:NSEV?
Queries the number of subevents in the CS measurement.

The R&S FSV3 Bluetooth measurement application only supports events with a single
subevent.

Return values:

<NoofSubevents> integer

*RST: 1
Example: CONFigure:BTOoth:CS:NSEV?
Usage: Query only

Manual operation: See "No. of Subevents" on page 86

CONFigure:BTOoth:CS:PATTern <Pattern>

Defines the payload pattern.

Parameters:
<Pattern> NONE | P01010101 | PO0001111 | PRBS9 | SOUN | RAND
Example: CONF:BTO:CS:PATT SOUN

CONF:BTO:CS:PLEN:SOUN B4

Manual operation: See "Payload Pattern, Payload Length" on page 87
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CONFigure:BTOoth:CS:PLENgth:CUSTom <PLenCustom>

Defines the payload length for the custom pattern in bits.

Parameters:
<PLenCustom> NONE | B32 | B64 | B96 | B128
Example: CONF:BTO:CS:PATT PRBS9

CONF:BTO:CS:PLEN:CUST B64

Manual operation: See "Payload Pattern, Payload Length" on page 87

CONFigure:BTOoth:CS:PLENgth:RANDom <PLenRand>

Defines the payload length for the random pattern in bits.

Parameters:
<PLenRand> B32 | B64 | B96 | B128
Example: CONF:BTO:CS:RAND SOUN

CONF:BTO:CS:PLEN:RAND B64

Manual operation: See "Payload Pattern, Payload Length" on page 87

CONFigure:BTOoth:CS:PLENgth:SOUNding <PLenSounding>
Defines the payload length for the sounding pattern in bits.

Parameters:
<PLenSounding> B32 | B96

Example: CONF:BTO:CS:PATT SOUN
CONF:BTO:CS:PLEN:SOUN B32

Manual operation: See "Payload Pattern, Payload Length" on page 87

CONFigure:BTOoth:CS:PRDO:ENAB <State>

Enables or disables the limit check for the ramp down duration.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONF:BTO:CS:PRDO:ENAB ON

CONF:BTO:CS:PRDO:THRE -40.0
CONF:BTO:CS:PRDO:ULIM 5

Manual operation: See "Ramp Up Duration Upper, Ramp Down Duration Upper"
on page 114
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CONFigure:BTOoth:CS:PRDO:THRE <Limit>

Defines a minimum power level that the signal must fall below to determine the ramp

down time.

Parameters:
<Limit>

Example:

Manual operation:

numeric value
Default unit: dB

CONF:BTO:CS:PRDO:ENAB ON
CONF:BTO:CS:PRDO:THRE -40.0
CONF:BTO:CS:PRDO:ULIM 5

See "Ramp Up Threshold, Ramp Down Threshold" on page 114

CONFigure:BTOoth:CS:PRDO:ULIM <Limit>

Defines the maximum power limit for the ramp down duration.

Parameters:
<Limit>

Example:

Manual operation:

numeric value
Default unit: us
CONF:BTO:CS:PRDO:ENAB ON

CONF:BTO:CS:PRDO: THRE -40.0
CONF:BTO:CS:PRDO:ULIM 5

See "Ramp Up Duration Upper, Ramp Down Duration Upper"
on page 114

CONFigure:BTOoth:CS:PRUP:ENAB <State>

Enables or disables the limit check for the ramp up duration.

Parameters:
<State>

Example:

Manual operation:
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ON|OFF|0]1

OFF | 0

Switches the function off

ON |1

Switches the function on

*RST: 0
CONF:BTO:CS:PRUP:ENAB ON

CONF:BTO:CS:PRUP:THRE -40.0
CONF:BTO:CS:PRUP:ULIM 5

See "Ramp Up Duration Upper, Ramp Down Duration Upper"
on page 114
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CONFigure:BTOoth:CS:PRUP:THRE <Limit>

Defines a minimum power level that the signal must rise above to determine the ramp
up time.

Parameters:
<Limit> numeric value
Default unit: dB
Example: CONF:BTO:CS:PRUP:ENAB ON

CONF:BTO:CS:PRUP:THRE -40.0
CONF:BTO:CS:PRUP:ULIM 5

Manual operation: See "Ramp Up Threshold, Ramp Down Threshold" on page 114

CONFigure:BTOoth:CS:PRUP:ULIM <Limit>

Defines the maximum power limit for the ramp up duration.

Parameters:
<Limit> numeric value
Default unit: us
Example: CONF:BTO:CS:PRUP:ENAB ON

CONF:BTO:CS:PRUP: THRE -40.0
CONF:BTO:CS:PRUP:ULIM 5

Manual operation: See "Ramp Up Duration Upper, Ramp Down Duration Upper"
on page 114

CONFigure:BTOoth:CS:RADR <RADR>
Sets the hexadecimal access address of the link layer connection for the reflector.

You can only edit the address for the DUT role. See CONFigure:BTOoth:CS:ROLE
on page 191.

Parameters:
<RADR> hexadecimal numeric value
Example: CONF:BTO:CS:ROLE REFL

CONF:BTO:CS:RADR 1D56EC36

Manual operation: See "Initiator Access Address, Reflector Access Address”
on page 86

CONFigure:BTOoth:CS:ROLE <Role>

Defines which role the DUT takes in the procedure. The generator takes on the other
role.

Parameters:
<Role> INITiator | REFLector
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Example: CONF:BTO:CS:ROLE INIT

Manual operation:  See "Initiator, Reflector” on page 85

CONFigure:BTOoth:CS:RTEXtension <State>

Enables or disables CS tone extension bits in the reflector signal.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: CONF:BTO:CS:RTEX ON

Manual operation: See "Initiator Tone Extension, Reflector Tone Extension"
on page 87

CONFigure:BTOoth:CS:SFR:DFCF:ULIM <Limit>

Defines the upper limit for the 95-percentile difference between the expected frequency
offset and the frequency offset measured using the tone portion within the mode-0 step
k.

Parameters:
<Limit> numeric value
Default unit; kHz
Example: CONF:BTO:CS:SFR:DFCF:ULIM 2000

Manual operation:  See "95% |[fg[k] - f,[K]|" on page 116

CONFigure:BTOoth:CS:SFR:DFFO:ULIM <Limit>

Defines the upper limit for the difference between FFO[k] and FFO within the first step
in mode 0.

Parameters:
<Limit> numeric value
Default unit: ppm
Example: CONF:BTO:CS:SFR:DFFO:ULIM 1

Manual operation: See "FFO[k] - FFO[1]" on page 116
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CONFigure:BTOoth:CS:SFR:DFT<Ii>:ULIM <Limit>

Defines the upper limit for the 95-percentile difference between the expected frequency
offset and the frequency offset measured using the tone portion within the mode-2/
mode-3 step k, for the antenna path <li>-1.

Suffix:
<li> 1..n
Antenna path
Parameters:
<Limit> numeric value
Default unit: kHz
Example: CONF:BTO:CS:SFR:DFT1:ULIM 2000

Manual operation: See "95% |f[K] - fionelK,1]|" ON page 117

CONFigure:BTOoth:CS:SFR:DTCF:ULIM <Limit>

Defines the upper limit for the 95-percentile difference between the frequency offset
measured using the tone and the CS_SYNC portion within the mode-0 step k

Parameters:
<Limit> numeric value
Default unit: kHz
Example: CONF:BTO:CS:SFR:DTCF:ULIM 2000

Manual operation:  See "95% |fi,. - fo[K]|" on page 116

CONFigure:BTOoth:CS:SFR:ENAB <State>

Enables or disables upper limit checks for the step frequency verification parameters.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONF:BTO:CS:SFR:ENAB ON

Manual operation: See "Step Frequency Verification" on page 116

CONFigure:BTOoth:CS:SFR:FFO:ULIM <Limit>

Defines the upper limit for the fractional frequency offset (FFO) of the CS tone portion
of the reflector signal.
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Parameters:
<Limit> numeric value
Default unit: ppm
Example: CONF:BTO:CS:SFR:FFO:ULIM 50.0

Manual operation: See "FFO[k]" on page 116

CONFigure:BTOoth:CS:SPH:ENABIe <State>

Enables or disables the limit check for the zero mean detrended phase (P4, Stable
phase) of the carrier per antenna.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONF:BTO:CS:SPH:ENABle ON

Manual operation: See "Stable Phase Upper" on page 116

CONFigure:BTOoth:CS:SPH:ULIM <UpperLimit>

Specifies the upper limit for the zero mean detrended phase (P4, stable phase) of the
carrier per antenna.

Parameters:
<UpperLimit> numeric value

Default unit; degrees
Example: CONF:BTO:CS:SPH:ULIM 20

Manual operation: See "Stable Phase Upper" on page 116

CONFigure:BTOoth:CS:TCAS <QuickConfig>

Setting parameters:
<QuickConfig>

Usage: Setting only

CONFigure:BTOoth:CS:TFCS <FreqChangePeriod>

Sets the frequency change period between CS steps.
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Parameters:
<FreqChangePeriod> T15 | T20 | T30 | T40 | T50 | T60 | T80 | T120 | T150

Time in microseconds
Example: CONF:BTO:CS:TFCS T15

Manual operation: See "Frequency Change Period (T_FCS)" on page 87

CONFigure:BTOoth:CS:TFM?
Queries the duration of the frequency measurement (T_FM).

Return values:
<Result> numeric value

Default unit: us
Example: CONF:BTO:CS:TFM?
Usage: Query only

Manual operation: See "Frequency Measurement (T_FM)" on page 88

CONFigure:BTOoth:CS:TGD?
Queries the duration between the GFSK and ASK modulated part of the signal (T_GD).

Return values:
<Result> numeric value

Default unit: us
Example: CONF:BTO:CS:TGD?
Usage: Query only

Manual operation: See "Guard Duration (T_GD)" on page 88

CONFigure:BTOoth:CS:TIP1 <InterludeOne>

Defines the period between the initiator and the reflector signal in main mode for
mode-1 steps.

Parameters:

<InterludeOne> T10|T20| T30 | T40 | T50 | T60 | T8O | T145
Time in microseconds

Example: CONF:BTO:CS:TIP1 T145

Manual operation:  See "Interlude Period (T_IP1)" on page 88
See "Interlude Period (T_IP1), (T_IP2)" on page 89
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CONFigure:BTOoth:CS:TIP2 <InterludeTwo>

Defines the period between the initiator and the reflector signal in main mode for
mode-2 and mode-3 steps.

Parameters:
<InterludeTwo> T10|T20| T30 | T40 | T50 | T60 | T80 | T145
Time in microseconds

Manual operation: See "Interlude Period (T_IP1), (T_IP2)" on page 89

CONFigure:BTOoth:CS:TPM <PhaseMeasPeriod>

Sets the time period for phase measurement per antenna path.
Parameters:

<PhaseMeasPeriod> T10 | T20 | T40 | T652

T10
10 us

T20
20 ps

T40
40 ps

T652
CS Tone only:
652 us

Example: CONF:BTO:CS:TPM T10

Manual operation: See "Phase Measurement Period (T_PM) mode types 2, 3 only"
on page 89

CONFigure:BTOoth:CS:TRD?

Queries the expected duration from the signal ON to reduce the power by 40 dB
(T_RD).

Return values:
<Result> numeric value

Default unit: us
Example: CONF:BTO:CS:TRD?
Usage: Query only

Manual operation: See "Ramp Duration (T_RD)" on page 88
See "Ramp Duration (T_RD)" on page 89
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CONFigure:BTOoth:CS:TSNR:ENAB <State>
Enables or disables the limit check for the DUT's SNR in the transmitted signal.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CONF:BTO:CS:TSNR:ENAB ON

Manual operation: See "TX Output SNR Control" on page 117

CONFigure:BTOoth:CS:TSNR:STDV:LLIM <Limit>

Defeines the lower limit for the standard deviation of the SNRrx grg result.

Parameters:
<Limit> numeric value
Default unit: dB
Example: CONF:BTO:CS:TSNR:STDV:LLIM 0.5

Manual operation: See "STD(SNR TX_ERR) Lower" on page 117

CONFigure:BTOoth:CS:TSNR:THRE <AntSwitchTime>
Minimum expected SNR from the DUT.

Parameters:
<AntSwitchTime> L18 | L21 | L24 | L27 | L30
Level in dB
Example: CONF:BTO:CS:TSNR:THRE L18

Manual operation: See "SNR desired" on page 117

CONFigure:BTOoth:CS:TSNR:ULIM <Limit>

Defines the upper limit for the error between the measured and desired SNR for the
DUT during transmission within the step.

Parameters:
<Limit> numeric value
Default unit: dB
Example: CONF:BTO:CS:TSNR:ULIM 3.0

Manual operation: See "SNR TX_ ERR Upper" on page 117
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CONFigure:BTOoth:CS:TSWitch <AntSwitchTime>

Sets the time to switch antenna paths.

Parameters:

<AntSwitchTime> TO|T1|T2|T4|T10
Time in ps

Example: CONF:BTO:CS:TSW TO

Manual operation: See "Antenna Switching Time (T_SW) mode types 2, 3 only"
on page 89

CONFigure:BTOoth:FREQuency:BAND <FAEBand>
Enables or disables the use of the Bluetooth ISM 2.4 GHz band, at 2402 MHz.

Parameters:
<FAEBand> B24Ghz | ON | OFF

OFF

Switches the function off

ON | B24Ghz

Switches the function on
Example: CONF:BTO:FREQ:BAND B24GHz

Manual operation: See "Start Frequency, 2.4GHz ISM Band" on page 90

CONFigure:BTOoth:FREQuency:BAND:FIRSt <Frequency>

Defines the first channel frequency for the FAE table manually

Parameters:
<Frequency> numeric value
Default unit: HZ
Example: CONF:BTO:FREQ:BAND:FIRS 2402 MHz

Manual operation: See "Start Frequency, 2.4GHz ISM Band" on page 90

CONFigure:BTOoth:MODulation:F3AVerage:LLIMit <LowerLimit>

Defines the lower limit for the average frequency deviation Af; within the captured
steps since the beginnning of the measurement.

Parameters:
<LowerLimit> numeric value
Default unit: HZ
Example: CONFigure:BTOoth:MODulation:F3AVerage:LLIMit

1405 Khz

Manual operation: See "Afn avg Upper, Afn avg Lower" on page 118
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CONFigure:BTOoth:MODulation:F3AVerage:ULIMit <UpperLimit>

Defines the upper limit for the average frequency deviation Af; within the captured
steps since the beginnning of the measurement.

Parameters:
<UpperLimit> numeric value
Default unit: HZ
Example: CONFigure:BTOoth:MODulation:F3AVerage:ULIMit

175 Khz

Manual operation: See "Afn avg Upper, Afn avg Lower" on page 118

CONFigure:GENerator:BTOoth:TRIGger:DELay?

Queries the calculated generator trigger offset as the time from the trigger to the gener-
ator signal start.

Return values:
Result numeric value

Default unit: s

Example: CONF:GEN:BTO:TRIG:DEL?
Usage: Query only

Manual operation: See "Trigger Offset, Recalculate" on page 91

CONFigure:GENerator:BTOoth:TRIGger:DELay:CALCulate

Recalculates the generator trigger offset as the time from the trigger to the generator

signal start.
Example: CONF:GEN:BTO:TRIG:DEL:CALC
Usage: Event

Manual operation: See "Trigger Offset, Recalculate" on page 91

CONFigure:GENerator:POWer:LEVel <Level>

Indicates the generator signal level determined during the level evaluation process, if
enabled. As an alternative to automatic level evaluation, you can define the generator
signal level manually. The analyzer then uses this value to adjust the trigger settings.

Parameters:
<Level> Generator signal level in dBm
Example: CONFigure:GENerator:POWer:LEVel -10

Manual operation: See "DUT Signal Level, Generator Signal Level" on page 92
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9.5 Performing a measurement

When the R&S FSV3 Bluetooth measurement application is activated, a continuous
sweep is performed automatically. However, you can stop and start a new measure-
ment any time.

Furthermore, you can perform a sequence of measurements using the Sequencer (see
"Multiple Channels and Sequencer Function" on page 11).

F N =1 = R 200
INITIAtE N> CONMEAS. ...ctuueeeeeeiitee e e ettt e e e e ettt ee e e e e eeat e eeeeeeeat s eeesaetanaeeeersnnanaeaesenrnnns 201
INITIAtE N> CONTINUOUS. .. .cettiteieeeeeitieeeeeeeett e e e e e e ettt e eeeseetaaaeeeeseatannaeeeeeennansaesensnnnnnns 201
NN R g B B LY 1= [ =1 =Y PRt 201
INITiate:SEQUENCErABORI......... it e e et e e ete e e e e e e e e e eaeeaeeans 202
INITiate:SEQuencer:IMMEdIate. ...........ouue i 202
INITiate:SEQUENCENMODE.........oeiei ettt e et e et e e e e e e et e e e ena e e eaeeeeaans 202
N ST L= 11 RS (O TU =Y o o= RN 203
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.
Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSV/A is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSV/A on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® Visa: viClear ()

Now you can send the ABORt command on the remote channel performing the mea-
surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM

Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event
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INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2ABORt) or finished in
single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

Suffix:
<n> irrelevant
Usage: Asynchronous command

INITiate<n>:CONTinuous <State>
Controls the sweep mode for an individual channel.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF|0]1
ON |1
Continuous sweep
OFF | 0
Single sweep
*RST: 1 (some applications can differ)
Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON
Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep / Run Cont" on page 92

INITiate<n>[:IMMediate]
Starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command
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Manual operation: See "Single Sweep / Run Single" on page 92

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INTTiate:SEQuencer: IMMediate
on page 202.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 203).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.

CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous
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9.6.1

9.6.1.1

Analyzing Bluetooth BR/EDR/LE measurements

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

Analyzing Bluetooth BR/IEDR/LE measurements

e Analyzing modulation characteristiCs........cccocvuvriiiiiccciiie e 203
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Analyzing modulation characteristics
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Power range

CONFigure:BTOoth:POWEr:AVERAGE:STARL.....ceeiiirieieieteieaeaaaaaaeaeeeeeeeeaaeaeeeeeeeseeeennnnnnnes 204
CONFigure:BTOoth:POWErAVERAGE:STOP.....uciiieieieieeieeeeeeieeeeeeeeeeeeeerarrr e 204
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CONFigure:BTOoth:POWer:AVERage:STARt <Position>

Start position of the power range in which the average maximum power is determined.

Parameters:

<Position> Percentage of the burst length
Range: 0 to 100
*RST: 20
Default unit: PCT

Example: CONF:BTO:POW:AVER: STAR 20

CONF:BTO:POW:AVER:STOP 80

Manual operation: See "Output Power Start / Output Power Stop" on page 97

CONFigure:BTOoth:POWer:AVERage:STOP <Position>

Stop position of the power range in which the average maximum power is determined.

Parameters:

<Position> Percentage of the burst length
Range: 0 to 100
*RST: 80
Default unit: PCT

Example: CONF:BTO:POW:AVER:STAR 20

CONF:BTO:POW:AVER:STOP 80

Manual operation: See "Output Power Start / Output Power Stop" on page 97

Result statistics

CONFigure:BTOoth:CRC:MOPass <State>

Determines which packets are considered for statistical results.

Parameters:

<State> ON|OFF |01
OFF | 0
All bursts are included in the result statistics
ON |1

Only packets which pass the CRC/HEC error correction check
are considered for statistical results.

*RST: 0

Manual operation: See "Results Statistics: Measure only if CRC/HEC is correct”
on page 97
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Defining limit checks

CALCulate<n>:LIMit: TRACE<ISICHECK......ctuiiiieii ettt et e e 205
CONFigure:BTOoth:DH<pt>:FDRIft:LLIMit......ccuieeieieee e 206
CONFigure:BTOoth:DH<pt>:FDRIift:ULIMit.........cceeeeeeeieieciieieieiieiieeee e e e e e e e e e e e e e eeeeeens 206
CONFigure:BTOoth:DH<pt>:MDRate:LLIMit......ceeurururernnnaaaaanieeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnnas 206
CONFigure:BTOoth:DH<pt>:MDRAte:ULIMit......ccceieeiiiiieeeeeiiiiieieee et e e e e eeeere e e e e eerne e e e 207
CONFigure:BTOOth:FDRIfEILLIMIt.....ccvueieeieiiitieeeeeieetieee e eeeeetee e e e e e erae e e e e eeeb e e eeeeennanenns 207
CONFigure:BTOOth:FDRIft:ULIMIL. ...ttt e e e e 207
CONFigure:BTOOth:FOFFSEt:LLIMIt......ceeieeiee ettt e 208
CONFigure:BTOOth:FOFFSEt:ULIMIt... ...ttt e e 208
CONFigure:BTOoth:ICFToleranCe:LLIMit........euuueueurunaaaaae e e e e e e eeeeeeeeeeeeeeeeeeeeeenneee s 208
CONFigure:BTOoth:ICFTolerance:ULIMit.............ccevveiereeeererriririiiiieieieeeeeeeeeeeeeseesereeeeeens 209
CONFigure:BTOOth: IFDRIft:LLIMIit......cuuiieeeiicece e e e e e e e e 209
CONFigure:BTOOth: IFDRIft:ULIMIt. ...t e e e e e 209
CONFigure:BTOOth:MDRAtE:LLIMIL......eeeeeeee ettt e 210
CONFigure:BTOOth:MDRaAtE:ULIMIt...... ottt e e 210
CONFigure:BTOoth:MODulation:F1AVerage:LLIMit........ccccoiiriiereeiiieeeee e 210
CONFigure:BTOoth:MODulation:F1AVerage:ULIMit...........uuuururermuaiaaiaieeeeeeeeeeeeeeeeeeeeeeeeeeens 211
CONFigure:BTOoth:MODulation:FIMax:IRANGE. ........ccceeeeieiiiieeeeeeerererree e e e e e eeeaeans 211
CONFigure:BTOoth:MODulation:FAIMax:LLIMit..........coeeieiiiueeieeeieiiieee e ee e e e eeeees 211
CONFigure:BTOoth:MODulation:FDIVISION:LLIMit......cccoeeeeiiieieeeeecceceeeeeeeeee e 211
CONFigure:BTOoth:MODulation:F2Max:IRANGE.........ccceeieiiieiieeeeeeeeeieteeee e e e e e e e 212
CONFigure:BTOoth:MODulation:F2Max:LLIMit........c.iiuiee e 212
CONFigure:BTOoth:POWer:AVERAGE:LLIMIt........cceeieeeeieeieeeeieeeeeeee e e e 212
CONFigure:BTOoth:POWer:AVERAGE:ULIMit.........uuuueiaeaeieieee e e e e eeeeeeee e 213
CONFigure:BTO0oth:POWEr:PEAK:RLIMIt.....ccciiiiiiiieeieeeieeiiee e e e ettt e e e e e eevee e e e e e eebe e e e e eeene 213
CONFigure:BTO0oth:POWEr:PEAK:ULIMIt.....ciciieieiiieeieeeeeeiiie e e e et eeeeeerteeeeeeeeeba e eeeeeenes 213

CALCulate<n>:LIMit:TRACe<t>:CHECk <State>
Enables or disables a limit check for the measured results.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported): CALCulate<n>:LIMit<1i>:TRACe<t> +
CALCulate<n>:LIMit<1i>:STATe.

Suffix:
<n> irrelevant
<t> irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CALC:LIM:TRAC2:CHEC ON

Enables a limit check on trace 2.
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Manual operation: See "Limit Check" on page 98
See "Limit Check" on page 105
See "Limit Check" on page 114

CONFigure:BTOoth:DH<pt>:FDRIift:LLIMit <LowerLimit>

Defines the lower limit for the frequency drift for the specified packet type.

Suffix:
<pt> 1131]5
packet type: 1, 3, or 5 slots
Parameters:
<LowerLimit> numeric value
Range: -500000 to 500000
*RST: DH1: -25000; DH3, DH5: -40000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:DH1:FDR:LLIM -80000

Manual operation: See "Freq Drift Upper / Freq Drift Lower" on page 100

CONFigure:BTOoth:DH<pt>:FDRIift:ULIMit <UpperLimit>
Defines the upper limit for the frequency drift for the specified packet type.

Suffix:
<pt> 113]5
packet type: 1, 3, or 5 slots
Parameters:
<UpperLimit> numeric value
Range: -500000 to 500000
*RST: DH1: 25000; DH3, DH5: 40000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:DH1:FDR:ULIM 80000

Manual operation: See "Freq Drift Upper / Freq Drift Lower" on page 100

CONFigure:BTOoth:DH<pt>:MDRate:LLIMit <LowerLimit>
Defines the lower limit for the maximum frequency drift rate.

Suffix:
<pt> 113|5
packet type: 1, 3, or 5 slots
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Parameters:
<LowerLimit>

Example:

Manual operation:

Analyzing Bluetooth BR/EDR/LE measurements

numeric value

Range: -500000 to 500000
*RST: 20000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:DH1:MDR:LLIM 8000

See "Max Drift Rate Upper / Max Drift Rate Lower" on page 100

CONFigure:BTOoth:DH<pt>:MDRate:ULIMit <UpperLimit>

Defines the upper limit for the maximum frequency drift rate.

Suffix:
<pt>

Parameters:
<UpperLimit>

Example:

Manual operation:

113|5
packet type: 1, 3, or 5 slots

numeric value

Range: -500000 to 500000
*RST: -20000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:DH1:MDR:ULIM -8000

See "Max Drift Rate Upper / Max Drift Rate Lower" on page 100

CONFigure:BTOoth:FDRIift:LLIMit <LowerLimit>

Defines the lower limit for the frequency drift in LE signals.

Parameters:
<LowerLimit>

Example:

Manual operation:

numeric value
The lower limit must be at least 1 kHz lower than the upper limit.

Range: -500000 to 500000
*RST: -50000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:FDR:LLIM -50000

See "Freq Drift Upper / Freq Drift Lower" on page 100

CONFigure:BTOoth:FDRIift:ULIMit <UpperLimit>

Defines the upper limit for the frequency drift in LE signals.
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Parameters:
<UpperLimit>

Example:

Manual operation:

Analyzing Bluetooth BR/EDR/LE measurements

numeric value

The upper limit must be at least 1 kHz higher than the lower
limit.

Range: -500000 to 500000

*RST: 50000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:FDR:ULIM 50000

See "Freq Drift Upper / Freq Drift Lower" on page 100

CONFigure:BTOoth:FOFFset:LLIMit <LowerLimit>

Defines the lower limit for the frequency offset in LE signals.

Parameters:
<LowerLimit>

Example:

Manual operation:

numeric value
The lower limit must be at least 1 kHz lower than the upper limit.

Range: -500000 to 500000
*RST: -150000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:FOFF:LLIM -50000

See "Freq Offset Upper / Lower" on page 102

CONFigure:BTOoth:FOFFset:ULIMit <UpperLimit>

Defines the upper limit for the frequency offset in LE signals.

Parameters:
<UpperLimit>

Example:

Manual operation:

numeric value

The upper limit must be at least 1 kHz higher than the lower
limit.

Range: -500000 to 500000

*RST: 150000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:FODD:ULIM 50000

See "Freq Offset Upper / Lower" on page 102

CONFigure:BTOoth:ICFTolerance:LLIMit <LowerLimit>

Defines the lower limit for the initial carrier frequency tolerance (ICFT).
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Parameters:
<LowerLimit> numeric value
The lower limit must be at least 1 kHz lower than the upper limit.
Range: -500000 to 500000
*RST: -75000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:ICFT:LLIM -80000

Manual operation: See "ICFT Upper/ ICFT Lower" on page 99

CONFigure:BTOoth:ICFTolerance:ULIMit <UpperLimit>

Defines the upper limit for the initial carrier frequency tolerance (ICFT).

Parameters:

<UpperLimit> numeric value
Range: -500000 to 500000
*RST: 75000
Default unit: HZ

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:ICFT:ULIM 80000

Manual operation: See "ICFT Upper / ICFT Lower" on page 99

CONFigure:BTOoth:IFDRift:LLIMit <LowerLimit>

Defines the lower limit for the initial frequency drift of LE packets.

Parameters:

<LowerLimit> numeric value
Range: -500000 to 500000
*RST: -150000
Default unit: HZ

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:IFDR:LLIM -23000

Manual operation:  See "Initial Freq Drift Upper / Initial Freq Drift Lower"
on page 103

CONFigure:BTOoth:IFDRift:ULIMit <UpperLimit>

Defines the upper limit for the initial frequency drift of LE packets.

Parameters:

<UpperLimit> numeric value
Range: -500000 to 500000
*RST: -150000

Default unit: HZ
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Example:

Manual operation:

Analyzing Bluetooth BR/IEDR/LE measurements

CALC:LIM:TRAC:CHEC ON
CONF:BTO:IFDR:ULIM 80000

See "Initial Freq Drift Upper / Initial Freq Drift Lower"
on page 103

CONFigure:BTOoth:MDRate:LLIMit <LowerLimit>

Defines the lower limit for the maximum frequency drift rate in LE signals.

Parameters:
<LowerLimit>

Example:

Manual operation:

numeric value

Range: -500000 to 500000
*RST: -20000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:MDR:LLIM -50000

See "Max Drift Rate Upper / Max Drift Rate Lower" on page 100

CONFigure:BTOoth:MDRate:ULIMit <UpperLimit>

Defines the lower limit for the maximum frequency drift rate in LE signals.

Parameters:
<UpperLimit>

Example:

Manual operation:

numeric value

Range: -500000 to 500000
*RST: 20000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:MDR:ULIM 50000

See "Max Drift Rate Upper / Max Drift Rate Lower" on page 100

CONFigure:BTOoth:MODulation:F1AVerage:LLIMit <LowerLimit>

Defines the lower limit for the average frequency offset for the first test sequence

(00001111).

Parameters:
<LowerLimit>

Example:

Manual operation:

User Manual 1179.6450.02 — 05

numeric value
The lower limit must be at least 1 kHz lower than the upper limit.

Range: -500000 to 500000
*RST: 115000
Default unit: HZ

CALC:LIM:TRAC:CHEC ON
CONF:BTO:MOD:F1AV:LLIM 120000

See "Af1 Avg Upper / Af1 Avg Lower" on page 99
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CONFigure:BTOoth:MODulation:F1AVerage:ULIMit <UpperLimit>

Defines the upper limit for the average frequency offset for the first test sequence

(00001111).

Parameters:

<UpperLimit> numeric value
Range: -500000 to 500000
*RST: 175000
Default unit: HZ

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:F1AV:ULIM 180000

Manual operation: See "Af1 Avg Upper / Af1 Avg Lower" on page 99

CONFigure:BTOoth:MODulation:F1Max:IRANge <InRange>

Defines the limit for the maximum frequency offset for the first test sequence to be in
range (for LE Coded).

Parameters:

<InRange> Allowed range for the maximum offset
Range: 0 to 1
*RST: 0.999
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:F1IM:LLIM 0.8

Manual operation: See "Af1 Max In Range (LE Coded)" on page 103

CONFigure:BTOoth:MODulation:F1Max:LLIMit <LowerLimit>

Defines the lower limit for the maximum frequency offset for the first test sequence (for

LE coded).

Parameters:

<LowerLimit> numeric value
Range: -500000 to 500000
*RST: 115000
Default unit: HZ

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:FIMAX:LLIM 8000

Manual operation: See "Af1 Max Lower (LE Coded)" on page 102

CONFigure:BTOoth:MODulation:FDIVision:LLIMit <LowerLimit>

Defines the lower limit for the ratio of average 2 offset to average f1 offset.
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Parameters:

<LowerLimit> Lower limit for the average offset ratio of f2 to f1.
Range: 0to1
*RST: 0.8

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:FDIV:LLIM 0.78

Manual operation: See "Af2 Avg / Af1 Avg Lower" on page 99

CONFigure:BTOoth:MODulation:F2Max:IRANge <InRange>

Defines the limit for the maximum frequency offset for the second test sequence
(01010101) to be in range.

Parameters:

<InRange> Allowed range for the maximum offset
Range: 0 to 1
*RST: 0.999
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:F2M:LLIM 0.8

Manual operation: See "Af2 Max In Range" on page 99

CONFigure:BTOoth:MODulation:F2Max:LLIMit <LowerLimit>

Defines the lower limit for the maximum frequency offset for the second test sequence
(01010101).

Parameters:

<LowerLimit> numeric value
Range: -500000 to 500000
*RST: 115000
Default unit: HZ

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:F2MAX:LLIM 8000

Manual operation: See "Af2 Max Lower" on page 99

CONFigure:BTOoth:POWer:AVERage:LLIMit <LowerLimit>
Defines the lower limit for the average output power.

Parameters:

<LowerLimit> Range: -200 to 100
*RST: 0
Default unit: DBM
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Example: CALC:LIM:TRAC:CHEC ON
CONF:BTO:POW:AVER:LLIM 20
CONF:BTO:POW:AVER:ULIM 80

Manual operation: See "Average Upper/ Average Lower" on page 99

CONFigure:BTOoth:POWer:AVERage:ULIMit <UpperLimit>

Defines the upper limit for the average output power.

Parameters:
<UpperLimit> Range: -200 to 100
*RST: 20
Default unit: DBM
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:POW:AVER:LLIM 20
CONF:BTO:POW:AVER:ULIM 80

Manual operation: See "Average Upper/ Average Lower" on page 99

CONFigure:BTOoth:POWer:PEAK:RLIMit <RelativeLimit>
The (calculated) limit for the peak output power relative to the average output power.

See CONFigure:BTOoth:POWer: PEAK:ULIMit and CONFigure:BTOoth:POWer:
AVERage:ULIMit.

Parameters:
<RelativeLimit> numeric value
Range: -200 to 100
*RST: 3
Default unit: DBM
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:POW: PEAK:ULIM?
CONF:BTO:POW:AVER:ULIM?
CONF:BTO:POW: PEAK:RLIM?

Manual operation: See "Relative Peak Upper (Rel. to Avg Power)" on page 99

CONFigure:BTOoth:POWer:PEAK:ULIMit <UpperLimit>

Defines the upper limit for the peak output power.

Parameters:
<UpperLimit> Range: -200 to 100
*RST: 23
Default unit: DBM
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:POW: PEAK:ULIM 25

Manual operation: See "Peak Upper" on page 99
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9.6.1.2 EDR signals

®  EValuation FANQE....cccoee et e e e e ————— 214
o  Defining liMit ChECKS......coviiiiiccce e 215

Evaluation range

CONFigure:BTOoth:RTPower:DAVErage:STARL. ... ... e ee e 214
CONFigure:BTOoth:RTPower:DAVErage:STOP.........ccceeeeriiuuerernnaaaaaeaeeeeeeeaaaaaaeeereeeeennees 214
CONFigure:BTOoth:RTPower:GAVerage:STARL........viiiie it eeeeetee e eeeeeerie e e e e eerae e e e eens 214
CONFigure:BTOoth:RTPOWEr:GAVErage:STOP.......cieeeieiiiieeeeeeeeriieeeeeeettieeeeeeeesneseeeeeennns 215

CONFigure:BTOoth:RTPower:DAVerage:STARt <Time>

Defines the start time of the power measurement for the DPSK-modulated part of the
signal.

Parameters:

<Time> Percentage of the total measurement time
Range: 0 to 100
*RST: 10
Default unit: PCT

Example: CONF:BTO:RTP:DAV:STAR 20

Manual operation: See "DPSK Power Start / DPSK Power Stop" on page 104

CONFigure:BTOoth:RTPower:DAVerage:STOP <Time>

Defines the stop time of the power measurement for the DPSK-modulated part of the
signal.

Parameters:

<Time> Percentage of the total measurement time
Range: 0 to 100
*RST: 90
Default unit: PCT

Example: CONF:BTO:RTP:DAV:STOP 20

Manual operation: See "DPSK Power Start / DPSK Power Stop" on page 104

CONFigure:BTOoth:RTPower:GAVerage:STARt <Percentage>

Defines the start time of the power measurement for the GFSK-modulated part of the
signal.

Parameters:

<Percentage> Percentage of the total measurement time
Range: 0 to 100
*RST: 10

Default unit: PCT
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Example: CONF:BTO:RTP:GAV:STAR 20

Manual operation: See "GFSK Power Start / GFSK Power Stop" on page 104

CONFigure:BTOoth:RTPower:GAVerage:STOP <Time>

Defines the stop time of the power measurement for the GFSK-modulated part of the
signal.

Parameters:

<Time> Percentage of the total measurement time
Range: 0 to 100
*RST: 90
Default unit: PCT

Example: CONF:BTO:RTP:GAV:STOP 20

Manual operation: See "GFSK Power Start / GFSK Power Stop" on page 104

Defining limit checks

CONFigure:BTOoth:CFSTability:BFRequency:LLIMit..........coceeieeiirieiieeiiiiiceeeeeeeeeiee e eeeee, 215
CONFigure:BTOoth:CFSTability:BFRequency:ULIMit..........c.ueeeieieiieiieeeeeieeiieeeeeeeeeieeeeeeees 216
CONFigure:BTOoth:CFSTability:IFRequency:LLIMit.............cccorriiiiiiiiiiiccce e 216
CONFigure:BTOoth:CFSTability:IFRequency:ULIMit.........cccoeiiiaiiareeieeieiieeeieeei e 216
CONFigure:BTOoth:CFSTability: TFRequency:LLIMit...........uuvuriiieeeeieieieeeeeeeeeeeeeeeeeeeeeeeenns 217
CONFigure:BTOoth:CFSTability: TFRequency:ULIMit..........ccoovvreeeeriieeee e 217
CONFigure:BTOoth:MODulation:DQ9:ULIMit........ccieeeieiiiiieeeeeeiiiieeeeeeeeteeeeeeeenreeeeeeeeeanns 217
CONFigure:BTOoth:MODuUlation:P8PSK:ULIMit.........ccuvueeieriiiiiiiieeeeeeeieeieeeeeeriee e eeevee 217
CONFigure:BTOoth:MODulation:PDQPSK:ULIMit.......ccuuiiiiiiieeeeee et 218
CONFigure:BTOoth:MODulation:PSO:ULIMIt.........oeiiaee et 218
CONFigure:BTOoth:MODulation:R8PSK:ULIMIt.........ooeiiiiiiieiie e 218
CONFigure:BTOoth:MODulation:RDQPSK:ULIMit........cceeeiimmiieieimiaaaaaae e e e e e eeeeeeeeeeeeeeeeeees 219
CONFigure:BTOOth:RTPOWET:LLIMIt.......ucciieieieieeeeeeeeeee e eeeece e e e e e e e e e e e e 219
CONFigure:BTOOth:RTPOWEIULIMIt.......cuuuieiiiiiiiiieieeeceiiee e e e ettt e e e et e e e e e eere e e e e eeennan 219

CONFigure:BTOoth:CFSTability:BFRequency:LLIMit <Limit>

Defines the lower limit of the block frequency.

Parameters:
<Limit> numeric value
The lower limit must be at least 1 kHz lower than the upper limit.
Range: -1000000 to 1000000
*RST: -10000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:BFR:LLIM -8000

Manual operation: See "Block Freq Offset Upper / Lower" on page 106
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CONFigure:BTOoth:CFSTability:BFRequency:ULIMit <Limit>

Defines the upper limit of the initial frequency.

Parameters:
<Limit> numeric value
The upper limit must be at least 1 kHz higher than the lower
limit.
Range: -1000000 to 1000000
*RST: 10000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:BFR:ULIM 8000

Manual operation: See "Block Freq Offset Upper / Lower" on page 106

CONFigure:BTOoth:CFSTability:IFRequency:LLIMit <Limit>

Defines the lower limit of the initial frequency.

Parameters:
<Limit> numeric value
The lower limit must be at least 1 kHz lower than the upper limit.
Range: -1000000 to 1000000
*RST: -75000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:IFR:LLIM -80000

Manual operation: See "Initial Freq Offset Upper / Lower" on page 105

CONFigure:BTOoth:CFSTability:IFRequency:ULIMit <Limit>

Defines the upper limit of the initial frequency.

Parameters:
<Limit> numeric value
The upper limit must be at least 1 kHz higher than the lower
limit.
Range: -1000000 to 1000000
*RST: 75000
Default unit; HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:IFR:ULIM 80000

Manual operation:  See "Initial Freq Offset Upper / Lower" on page 105
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CONFigure:BTOoth:CFSTability: TFRequency:LLIMit <Limit>

Defines the lower limit of the total frequency offset.

Parameters:
<Limit> numeric value
The lower limit must be at least 1 kHz lower than the upper limit.
Range: -1000000 to 1000000
*RST: -75000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:TFR:LLIM -80000

Manual operation: See "Total Freq Offset Upper / Lower" on page 106

CONFigure:BTOoth:CFSTability: TFRequency:ULIMit <Limit>

Defines the upper limit of the total frequency offset.

Parameters:
<Limit> numeric value
The upper limit must be at least 1 kHz higher than the lower
limit.
Range: -1000000 to 1000000
*RST: 75000
Default unit: HZ
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:CFST:TFR:ULIM 8000

Manual operation: See "Total Freq Offset Upper / Lower" on page 106

CONFigure:BTOoth:MODulation:DQ99:ULIMit <UpperLimit>

Defines the upper limit for the 99-percentile DEVM for the DQPSK-modulated part of
the signal.

Parameters:

<UpperLimit> numeric value
Range: 0 to 100
*RST: 35
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:DQ99:ULIM 20

Manual operation: See "99% DQPSK / 8PSK" on page 106

CONFigure:BTOoth:MODulation:P8PSk:ULIMit <UpperLimit>
Defines the upper limit for the peak DEVM for the 8PSK-modulated part of the signal.
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Parameters:
<UpperLimit> numeric value
The lower limit must be at least 1 kHz lower than the upper limit.
Range: 0 to 100
*RST: 25
Default unit: PCT
Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:P8PS:ULIM 20

Manual operation: See "Peak DQPSK / 8PSK" on page 106

CONFigure:BTOoth:MODulation:PDQPsk:ULIMit <UpperLimit>
Defines the upper limit for the peak DEVM for the DQPSK-modulated part of the signal.

Parameters:

<UpperLimit> numeric value
Range: 0 to 100
*RST: 35
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:PDQP:ULIM 20

Manual operation: See "Peak DQPSK / 8PSK" on page 106

CONFigure:BTOoth:MODulation:PS99:ULIMit <UpperLimit>
Defines the upper limit for the 99-percentile DEVM for the 8PSK-modulated part of the

signal.

Parameters:

<UpperLimit> numeric value
Range: 0 to 100
*RST: 20
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:PS99:ULIM 20

Manual operation: See "99% DQPSK / 8PSK" on page 106

CONFigure:BTOoth:MODulation:R8PSk:ULIMit <UpperLimit>
Defines the upper limit for the RMS DEVM for the 8PSK-modulated part of the signal.

Parameters:

<UpperLimit> numeric value
Range: 0 to 100
*RST: 13

Default unit: PCT
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Example: CALC:LIM:TRAC:CHEC ON
CONF:BTO:MOD:R8PS:ULIM 20

Manual operation: See "RMS DQPSK /8PSK" on page 106

CONFigure:BTOoth:MODulation:RDQPsk:ULIMit <UpperLimit>

Defines the upper limit for the RMS DEVM for the DQPSK-modulated part of the sig-
nal.

Parameters:

<UpperLimit> numeric value
Range: 0 to 100
*RST: 20
Default unit: PCT

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:MOD:RDQP:ULIM 80

Manual operation: See "RMS DQPSK / 8PSK" on page 106

CONFigure:BTOoth:RTPower:LLIMit <LowerLimit>

Defines the lower limit of the relative TX power.

Parameters:

<LowerLimit> numeric value
Range: -100 to 100
*RST: -4
Default unit: DB

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:RTP:LLIM -80

Manual operation: See "Rel. Avg Power Upper / Lower" on page 106

CONFigure:BTOoth:RTPower:ULIMit <UpperLimit>

Defines the upper limit of the relative TX power.

Parameters:

<UpperLimit> numeric value
Range: -100 to 100
*RST: 1
Default unit: DB

Example: CALC:LIM:TRAC:CHEC ON

CONF:BTO:RTP:ULIM 80

Manual operation: See "Rel. Avg Power Upper / Lower" on page 106
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9.6.2 Analyzing in-band spurious emissions

9.6.2.1

o Measurement SENGS......cii i ——————— 220
L I O o T=To1 (] To T 11 01 U UUUPU PN 223
e Configuring the Result SUMMArY..........oooi i 225

Measurement settings

Useful commands for configuring in-band spurious emissions measurements described
elsewhere:

® [SENSe:]CORRection:EGAin:INPut[:MAGNitude] on page 180

Remote commands exclusive to configuring in-band spurious emissions mea-
surements:

[SENSE:JFREQUENCY:CENTE ... .uuutuuueaaaaaaieeeeeeeeeeaeeteteeeeeeeeeeaesnsnsnnnnnaaaasaseesaaaaaeaeeseeeeenes 220
[SENSE:]JFREQUENCY:CENTEISTEP. .. uuiiiieiiiiiieieeeeeetie e e e ettt e e e e e e et e e e e e e enbe e e e e e eernnaeeaees 220
[SENSe:]JFREQUENCY:CENTErSTEP:LINK . ....uuiiiiiiiiiieeeeee ettt e e e et e e e e eevee e e e e e eebae e e e e e 221
[SENSE:ISWEED:COUNL. ... eeeeeeeeeeeeeseeeseeeeeeeeeeeeeeeeeeseseseseseseseseseseeeeeeeensesesesesasesesesens 221
[SENSE:ISWEED: TIME. ..o eeeeeeeeeeeeeeseseeeeeeeeeeeeeeeseseseseseseseeeseeeeeeeeeeseseseseseseseseseseseseeeenanaes 222
CONFigure:BTO0th:IBSemisSions:MODE............ccooeiiiiiiiiiiiiiiieeaeaeieeeeeeeaeaeaaeeeeeeeeeeeeeseens 222
CONFigure:BTOoth:IBSemissions:NCHaNNEIS........cccoeiriieiieieieeeeeeieeeeeeeeeeee e 222
CONFiIgure:BTOOtN:LOAD.......cuuuuuueuueaaaaaaeeeeeeeeeeaeaeteeeeeeeeeeneenensnnnnnnnaaaaaaeeseeasaaaeaeeeeeenes 223
CONFIgUre:BTOOtN:STORE. ....ccutuiieieieeiiiiee e e ettt e e e e et eeee e e e e ee it e e e e e eeaaaeeeeseesta e eeeeernnanss 223

[SENSe:]JFREQuency:CENTer <Frequency>

Defines the center frequency (frequency domain) or measuring frequency (time
domain).

Parameters:

<Frequency> Values depend on standard, see Table 3-1.
Default unit: HZ

Example: SENS:FREQ:CENT 1 GHz

Manual operation: See "Center Frequency" on page 69

[SENSe:]JFREQuency:CENTer:STEP <FrequencyStep>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 220.

Parameters:
<FrequencyStep> frax IS defined in the specifications document.

Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz
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//Set the center frequency to 110 MHz.
FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

See "Frequency Stepsize" on page 69

[SENSe:]JFREQuency:CENTer:STEP:LINK <StepLink>

Couples and decouples the center frequency step size to the span.

Parameters:
<StepLink>

Example:

SPAN | OFF

SPAN
Couples the step size to the span. Available for measurements
in the frequency domain.

OFF
Decouples the step size.
*RST: SPAN

/ICouple step size to span
FREQ:CENT:STEP:LINK SPAN

[SENSe:]SWEep:COUNt <SweepCount>

Defines the number of sweeps that the application uses to average traces.

In continuous sweep mode, the application calculates the moving average over the

average count.

In single sweep mode, the application stops the measurement and calculates the aver-
age after the average count has been reached.

Parameters:
<SweepCount>

Example:

Manual operation:

User Manual 1179.6450.02 — 05

If you set a sweep count of 0 or 1, the application performs one
single sweep in single sweep mode.

In continuous sweep mode, if the average count is setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 32767

*RST: 0

SWE : COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.

See "Sweep Count" on page 93
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[SENSe:]SWEep:TIME <Time>

Defines the signal capture time. It automatically decouples the time from any other set-
tings.

The value depends on the used standard. See also Section 6.2.1, "Measurement set-
tings depending on standard”, on page 107.

Parameters:

<Time> Range: 400 us to 190 ms
Default unit: s

Example: SENSe:SWEep:TIME 0.1

Manual operation: See "Capture Time" on page 109

CONFigure:BTOoth:IBSemissions:MODE <Mode>

Defines which mode to use to determine the channel power.

For details, see "ACP vs IBSE measurement mode" on page 35.
Parameters:

<Mode> IBSE | ACP

ACP
The detector uses fewer sweep points to calculate the power.
The measurement is optimized for speed and performance.

IBSE
The detector uses more sweep points to calculate the power.
The measurement is more accurate and sensitive to spurs.

*RST: IBSE

Example: CONF:BTO:IBS:MODE ACP

Manual operation: See "Measurement Mode" on page 108

CONFigure:BTOoth:IBSemissions:NCHannels <AdjChan>

Defines the number of channels that are captured by the in-band spurious emissions
measurement. The number must be an odd number.

Parameters:
<AdjChan> odd-numbered integer

The value depends on the used standard. See also Sec-
tion 6.2.1, "Measurement settings depending on standard",
on page 107.

Example: CONF:BTO:IBS:NCH 21
The R&S FSV3 Bluetooth measurement application measures
21 channels.

Manual operation: See "Number of Captured Channels" on page 109
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CONFigure:BTOoth:LOAD <FilePath>

Loads the measurement settings for the selected standard from a file with the defined
name.

For an overview of predefined standards and settings, see Section A, "Predefined
standards and settings", on page 260.

Setting parameters:
<FilePath> String containing the path and name of the file. Do not include
the file extension.

Example: CONF:BTO:LOAD 'BT 2-DHL1'
Usage: Setting only

Manual operation: See "Load Predefined Settings" on page 110

CONFigure:BTOoth:STORe <FilePath>

Saves the current measurement settings for a specific standard as a file with the
defined name.

Setting parameters:
<FilePath> String containing the path and name of the file. Do not include
the file extension.

Example: CONF:BTO:STOR 'BT LE 1M'
Usage: Setting only

Manual operation: See "Save Predefined Settings" on page 110

Checking limits

Useful commands for checking limits described elsewhere:
® CALCulate<n>:LIMit:TRACe<t>:CHECk on page 205

Remote commands exclusive to checking limits in in-band spurious emissions
measurements:

CONFigure:BTOoth:IBSemisSioNS:FLIMIt........cuuuieieieiieieeieeeeerieee e et e e e eeaaaees 223
CONFigure:BTO0th:IBSemiSSIONS:L2IMHZ.......cieieieieieieee et 224
CONFigure:BTO0th:IBSemiSSIONS:LAMHZ.......ccceiiieieiieiee e 224
CONFigure:BTO0th:IBSemiSSiONS:LEMHZ.......cceeiiieieiiiiieeeeeeeeeeeeeeeeeee e 224
CONFigure:BTOoth:IBSemisSioNS:NFAIIUMES.........ceeeeeeeiieiiinieaaraae e e e eeeeaeeeeaeeeeeeeeeeeannnnes 225
CONFigure:BTOoth:IBSemissioNSINLIMIt.........uuciiiiiiiiiiieieee it eee e e eeer s 225
CONFigure:BTOoth:IBSemissionS:RLIMIt..........uciiiiiiiiiiiee et ee e e e ee b 225

CONFigure:BTOoth:IBSemissions:FLIMit <Far Limit>

Defines the minimum power difference between the TX channel and the second or fur-
ther alternate channels.
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Parameters:
<Far Limit> Range: -200 to +100
*RST: -40
Default unit: DBM
Example: CONF:BTO:IBS:FLIM -40 dBm

Manual operation: See "Far Limit" on page 112

CONFigure:BTOoth:IBSemissions:L2MHz <Limit>

Defines the minimum power difference at a specified frequency offset from the transmit
frequency.

This setting is only available for BT LE 1M and LE coded mode.

Parameters:
<Limit> Range: -200 to +100
*RST: -20
Default unit: DBM
Example: CONF:BTO:IBS:L2MHz -20 dBm

Manual operation: See "Limits for channels at frequency offsets" on page 112

CONFigure:BTOoth:IBSemissions:L4MHz <Limit>

Defines the minimum power difference at a specified frequency offset from the transmit
frequency.

This setting is only available for BT LE 2M mode.

Parameters:
<Limit> Range: -200 to +100
*RST: -20
Default unit: DBM
Example: CONF:BTO:IBS:L4MHz -20 dBm

Manual operation: See "Limits for channels at frequency offsets" on page 112

CONFigure:BTOoth:IBSemissions:L5MHz <Limit>

Defines the minimum power difference at a specified frequency offset from the transmit
frequency.

This setting is only available for BT LE 2M mode.

Parameters:
<Limit> Range: -200 to +100
*RST: -20
Default unit: DBM
Example: CONF:BTO:IBS:L4MHz -20 dBm
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Manual operation: See "Limits for channels at frequency offsets" on page 112

CONFigure:BTOoth:IBSemissions:NFAilures <NofFailures>

Defines the number of acceptable exceptions for the limit check to be considered
passed.

Parameters:
<NofFailures> integer
Range: 0 to 80
*RST: 0
Example: CONF:BTO:IBS:NFA 4

The result of the Imiit check is pass even if 4 limit check failures
are detected.

Manual operation: See "Allowed Exceptions" on page 112

CONFigure:BTOoth:IBSemissions:NLIMit <Near Limit>

Defines the minimum power difference between the TX channel and the first alternate
channel.

This setting is not available for BT LE mode.

Parameters:
<Near Limit> Range: -200 to +100
*RST: -20
Default unit: DBM
Example: CONF:BTO:IBS:NLIM -20 dBm

Manual operation: See "Near Limit" on page 112

CONFigure:BTOoth:IBSemissions:RLIMit <Relative Limit>

Defines the minimum power difference between the TX channel and the adjacent
channel.

This setting is not available for BT LE mode.

Parameters:
<Relative Limit> Range: -200 to +100
*RST: -26
Default unit: DBM
Example: CONF:BTO:IBS:RLIM -26 dBm

Manual operation: See "Relative Limit" on page 112

Configuring the Result Summary

You can define which parameters are displayed in the "Result summary".
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DISPlay[:WINDow<n>]:TABLe:ITEM <Items>, <State>
Defines which parameters are displayed in the "Result summary".

Suffix:
<n> 1..n

Parameters:
<ltems> CNABsolute | CNRelative | FREQuency | POWer | LIMit | DLIMit

Individual result parameter
For details on the parameters, see "Result Summary"
on page 51.

CNABsolute

Channel number absoulte
CNRelative

Channel number relative
FREQuency

Frequency

POWer

Power

LIMit

Limit

DLIMit

Delta to limit

<State> ON|OFF |01
OFF | 0
Removes the parameter
ON |1
Shows the parameter
*RST: 1
Example: DISP:WIND2:TABL:ITEM LIM,OFF
Removes the limit result from the "Result Summary".

Manual operation:  See "Frequency/Power/Limit/Delta to Limit" on page 113
See "Channel Number Abs/Rel" on page 113

9.6.3 Working with markers
Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.

Manual configuration of markers is described in Section 6.5, "Working with markers in
the R&S FSV3 Bluetooth measurement application", on page 120.

o Individual marker SettiNgsS......cooi i 227
o General marker SetiNgS......ooi oo 232
e Marker search and positioning SettiNgS.........cueeeiiiiiiiiiiiiiie e 233
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Individual marker settings

In VSA evaluations, up to 5 markers can be activated in each diagram at any time.

CALCUIate<n>:MARKEI<M>: AOF F......uutuutiiiiiiieieieieeeeeeeeeieeeeeeeeeerersrsterr————— e eaeaaaes 227
CALCulate<n>:MARKEr<mM>:LINK........ccctruiieieeiiitiiieieeeeeiieeeeeeeeetee s eeseeetaaeeeeseestseeeeessnns 227
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<md>.......ccceeeirirurieeeeeiieiiiieeeeeeeerieeeeeeeeennns 228
CALCUIate<n>:MARKEIr<MS[:STATE] ceuuuueieeeieetieeeeeeeetaeeeeeeeetaaeeeeeeeetaaeeeserrntaeeeeseerannnnns 228
CALCulate<n>:MARKEIr<mM>:TRACE. ...t e e e eeaas 228
CALCUIate<N>:MARKEISMS X ...uniieieeiii ettt et e et e e et e e e e e e e e e et e e e e e e eanneeeeans 229
CALCUIAtE<N>IMARKEISIMZIY 2. . ettt et e et e e e e e e e e e e et e e e e e e eaaeereneaerannnns 229
CALCulate<n>:DELTamarker<m>:AOF F ........ceceeeiieieieieeeeeeeeeieeeeeeeeeeereerararar e eaeeeeas 230
CALCulate<n>:DELTamarker<m>:LINK........ccccooiiiiiiiiiiiiiiiice e eere e e e e ee e e e e eeeees 230
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md=>..........cccceererieriruieereerernrneieeeeennnns 230
CALCulate<n>:DELTamarker<m>:MREFEIeNCe.........ccccuuieimmuiiiiiiiaeeiiie e et e e e 231
CALCulate<n>:DELTamarker<m>:X........couicieeuoeeieiieeeiee e e et e et e et e et eeee e e e e eeeeas 231
CALCulate<n>:DELTamMarker<m>:Y2.......ceieu e eeeeeeeee e e et e et e e e e e e e e e e eeeeanns 231
CALCulate<n>:DELTamarker<m>[:STATE].......ceeeteterereeeeeeeeeereennnnnnnnnaaaaasaeeeeaeaaaaaeeeeeenenns 232
CALCulate<n>:DELTamarker<m>:TRACE..........cuuciieeerieirieeeeeeetiieeeeeeeerteeeeeeeetnneeeeeeeeranns 232

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 123

CALCulate<n>:MARKer<m>:LINK <MarkerCoupling>

With this command markers between several screens can be coupled, i.e. use the
same x-value. All screens can be linked with the marker x-value scaled in symbols or
time, except those showing the capture buffer. If several capture buffer measurements
are visible, their markers are coupled, too.

Suffix:
<n> Window
<m> Marker

Setting parameters:
<MarkerCoupling> ON|OFF|1]0

*RST: 0
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CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

Links the normal source marker <ms> to any active destination marker <md> (normal
or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 :LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 122

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 121
See "Marker Type" on page 122
See "Select Marker" on page 124

CALCulate<n>:MARKer<m>:TRACe <Trace>

Selects the trace the marker is positioned on.
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Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:
<n> Window
<m> Marker
Parameters:
<Trace> 1to 6
Trace number the marker is assigned to.
Example: /[Assign marker to trace 1

CALC:MARK3:TRAC 1

Manual operation: See "Assigning the Marker to a Trace" on page 122

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal
marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 48
See "Marker Position X-value" on page 122

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only
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CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AOFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
Links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 122

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

Links the delta source marker <ms> to any active destination marker <md> (normal or
delta marker).

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
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Example: CALC:DELT4:LINK:TO:MARK2 ON
Links the delta marker 4 to the marker 2.

Manual operation: See "Linking to Another Marker" on page 122

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

Selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference>

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 122

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker Position X-value" on page 122

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only
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CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 121
See "Marker Type" on page 122
See "Select Marker" on page 124

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

9.6.3.2 General marker settings

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.
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Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF | 0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 123

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF | 0
Turns off the marker table.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See "Marker Table Display" on page 123

Marker search and positioning settings

Several functions are available to set the marker to a specific position very quickly and
easily. In order to determine the required marker position, searches may be performed.
The search results can be influenced by special settings.

Useful commands for positioning markers described elsewhere:
® CALCulate<n>:MARKer<m>:TRACe oOn page 228

® CALCulate<n>:DELTamarker<m>:TRACe on page 232

Remote commands exclusive to positioning markers:

CALCulate<n>:DELTamarker<m>:MAXIimUM:LEFT.........ccommmiiie e 234
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT........coeiruiriiiieeei e 234
CALCulate<n>:DELTamarker<m>:MAXimUM[:PEAK]........ccceetiiiieieiereeeeeeeeeeeieeveeee e 234
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHL...........cceeirriiiiiiiieieer e, 234
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuieeiiiiiiiiiieeeeeeeeiee e eeevee e eevaen 235
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT.......coeiiiiiiiiieieeeiieiieeeeeeeeeee e e e eeraae e 235

User Manual 1179.6450.02 — 05 233



R&S®FSV3-K8

Remote commands to perform Bluetooth BR/IEDR/LE measurements

Analyzing Bluetooth BR/IEDR/LE measurements

CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccouuriiiiiiiiiiicee e e eeeeeee e e 235
CALCulate<n>:DELTamarker<m>:MINIMum:RIGHt.............oocoiiiiiiiiiieie e 235
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.......couiiiiiieeie e 236
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......ouiiiieiiiiieeeeeie e e e e e e e e e e e e eees 236
CALCulate<n>:MARKer<m>:MAXIiMUM:IRIGHTL..........ccoiiiiiiiiiii it 236
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK] .. ciitiiiiteieee ettt eeee et eeere e e e e eerannns 236
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......ccciiiiiiiieiee et 237
CALCulate<n>:MARKer<m>:MINIiMUMINEXT ........oouiiiiiieie e e e 237
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL..........ccooimiii e, 237
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK].......uuuuuuuaaaaaaaaeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeenennnnnnas 237

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 125

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt

Moves a delta marker to the next positive peak value on the trace.
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The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 125

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:MARKer<m>:MAXimum:NEXT

Moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 125

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Peak Search" on page 125

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 125

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 125
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9.71

Configuring the result display

Configuring the result display
The commands required to configure the screen display in a remote environment are
described here.

o General WindOW COMMEANTS. ...ccciiiuiiiieieiiiiee ettt et e e e e e e e e e 238
o Working with windows in the display..........cccooiiiiiiiiiiii e 239

General window commands

The following commands are required to configure general window layout, independent
of the application.

DISPIAY:FORMEL..........cceteieeeeererertiti i raaaaeieteseeeeaaeeeteeeererreresrstarararaieseeeeeasaaaeseeeerenes 238
DISPIay[:WINDOWSNS]:SIZE.....uuuiiieeeeieteeeeeeeetie e e e e ettt e e e e eeeaaae e e e s eesta e eeesesaaanseeesenrananss 238

DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPL, command (see
LAYout:SPLitter on page 242).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG
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9.7.2 Working with windows in the display

The following commands are required to change the evaluation type and rearrange the
screen layout for a channel as you do using the SmartGrid in manual operation. Since
the available evaluation types depend on the selected application, some parameters
for the following commands also depend on the selected channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

LAYOULADD[:WINDOW] 2. sutteeeeeetiieeeeeeettteeeeeeeetteeeeeeeastanaeeeserssaneeasessnnnseeseestaneeeseesnnnnss 239
LAYOUL: CATaIOG:WINDOW]?... ettt ettt e et e et e et e et e et e e e e e e e e e e e ena e eeans 240
LAYOUL: IDENLfY[:WINDOW] ...ttt ettt et e e e e e e et e e e e e e e e enas 241
LAYOULMOVEWINDOW]. .. euiieiee et et e e et e e e e et e e e e ea e e e e e e e e e e e e ea e e e e e e ennannns 241
LAYOUt:REMOVE[:WINDOW]. ...cteeteeaaaaaae e e e e e e eeeeeeeeeeeeeeeeeeaeeenenseeaaaananeeeeeneaaeaeeeeeeeennnnnes 242
LAYOUL:REPLACE[:WINDOW].....ceeerrrrrrrrrrrnsnsnaaieieseseeeeeaeeeseseerereesrsssssrssssssnnnaaesesesasaaeees 242
N 0Lt o IR =Y SRS 242
LAYOULWINDOWSNZ I ADD 2. . ettt e et e e e e s e e et s s e e e e ea e e aeans 244
LAYOUL:WINDOWSN>REMOVE.......ccceeeeeieiieieeeeeeteieittt e s e s e e e e eeeaaaeaeeeeeeeseeesssesensnsannnnnnnns 244
LAYOUt:WINDOWSN>REPLACE. .....ccctttuiieeeieiiiieeeeeeieiieeeeeeeaetaeseeseeanaaeseeseesaseeeeennnnnaaaes 245

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Usage: Query only
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Manual operation: See "RF Envelope" on page 44
See "RF Spectrum" on page 44
See "Result Summary" on page 45
See "Header Info" on page 48
See "Marker Table" on page 48
See "Demod waveform (not for EDR)" on page 49
See "Constellation (EDR only)" on page 49
See "Symbols" on page 50
See "ACP / In-band Spurious Emissions" on page 50
See "Result Summary" on page 51
See "Modulation Spectrum" on page 53
See "Power vs Time" on page 54
See "Frequency Deviation" on page 54
See "Stable Phase" on page 55
See "Result Summary" on page 55

Table 9-3: <WindowType> parameter values for Bluetooth application

Parameter value Window type

CONS Constellation (ModChar)
DWAV Demod Waveform (ModAcc)
FRDV Frequency Deviation (CS)
HDR Header Info (ModChar)
MDSP Modulation Spectrum (CS)
MTAB Marker Table

PVT Power vs Time (CS)

RSUM Result Summary

RFEN RF Envelope (ModChar)
RFSP RF Spectrum (ModChar)
SPEC ACP/ In-band Spurious Emissions (IBSE)
SPHM Stable Phase (CS)

SYMB Symbols (ModChar)

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex n>

Return values:
<WindowName> string

Name of the window.
In the default state, the name of the window is its index.
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Example:

Usage:

Configuring the result display

numeric value
Index of the window.

LAY :CAT?

Result:

'2',2,'1',1

Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Query only

LAYout:IDENtify[: WINDow]? <WindowName>

Queries the index of a particular display window in the active channel.

Query parameters:
<WindowName>

Return values:
<WindowIndex>

Example:

Usage:

String containing the name of a window.

Index number of the window.

LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".

Response:
2

Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:
<WindowName>

<WindowName>

<Direction>

Example:

Example:
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String containing the name of an existing window that is to be
moved.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

String containing the name of an existing window the selected
window is placed next to or replaces.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] 2 query.

LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

LAY:MOVE '4','1l',LEFT

Moves the window named '4' to the left of window 1.
LAY:MOVE '1l','3',6REPL

Replaces the window named '3' by window 1. Window 3 is
deleted.
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Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram” to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 239 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.
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Configuring the result display
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Figure 9-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1>

<Index2>

<Position>

Example:
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The index of one window the splitter controls.
The index of a window on the other side of the splitter.

New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 9-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List™) towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 239 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.
The result of this command is identical to the LAYout : REMove [ :WINDow] command.

Suffix:
<n> Window

User Manual 1179.6450.02 — 05 244



R&S®FSV3-K8

Remote commands to perform Bluetooth BR/IEDR/LE measurements

9.8

Retrieving results

Example: LAY :WIND2 :REM
Removes the result display in window 2.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 239 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

Retrieving results

In order to retrieve the trace and marker results in a remote environment, use the fol-
lowing commands:

Useful commands for retrieving results described elsewhere:
® CALCulate<n>:MARKer<m>:Y? on page 229

Remote commands exclusive to retrieving results:

CALCUIAtESN> LIMItIFALL?. ettt e et e e ettt e e e ettt e e e e e e et e e e e e e eataa e eeeeeesnaaseeeeesranaaaaes 245
FORMat:DEXPOIr:DSEPAIatOr. ... .ccceevueeeeeeeeeteeeeeeeetteee e e e e eete e e e e e e eeateseeseeeraaeeeeeeennanenns 246
FORMat:DEXPOIHEADET .. ... . ittt e e et e et e e et eeeeae e e eeneeeeneeennnnnaes 246
MMEMOry:STORE:BT:IMEAS. ... ettt ettt e et et e e e e n e e e e eeans 246
MMEMOrY:STORESNZTRACE. ..cceettietutetuaaaaaaaaaeeeeeeeaaaeaeeeeeteeeaeeeeeeentnnnnnaaaaaaaeaeeeeaaaaeees 247
TRACENSTIDATALZ. et eeeeeeeeeeeeeeeee e eeeee e eese et et eneses s e eeeeseeeesesese et eneneneseseeeseeeeeeeseseseanns 247

CALCulate<n>:LIMit:FAIL?
Queries the results of the limits check.

Suffix:
<> 1..n
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Example: CALCulatel:LIMitl:FAIL?
//[Result: 0
//Limit check passed.

Usage: Query only

Manual operation: See "ACP / In-band Spurious Emissions" on page 50
See "Result Summary" on page 51
See "Limit Check" on page 114

FORMat:DEXPort:DSEParator <Separator>
Selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 119

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 119

MMEMory:STORe:BT:MEAS <FileName>
Exports trace data for all active traces in all active windows to a file in .csv format.

Tip: To store trace data for an individual trace or an individual window, use MMEMory :
STORe<n>:TRACe on page 247.

Setting parameters:

<FileName> String containing the path and name of the file.
Example: MMEM: STOR:BT:MEAS 'C:\MyResults.csv'
Usage: Setting only
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>

Exports the selected trace data to a file in ASCII format. Define the decimal separator
(decimal point or comma) for floating-point numerals contained in the file using
FORMat :DEXPort:DSEParator

Tip: to store trace data for all active traces in all active windows to a file in .csv format,
use MMEMory: STORe: BT : MEAS on page 246.

Suffix:
<n> 1..n
Window

Setting parameters:

<Trace> Number of the trace you want to save.
Note that the available number of traces depends on the
selected result display. The value "0" exports all traces in a win-
dow.

Range: 0to 4
<FileName> String containing the path and file name.

Example: //[Export all traces in all windows to the specified file.
FORM:DEXP:TRAC ALL
MMEM:STOR:TRAC 0, 'C:\TraceResults'
/[Export all traces in window 2 to the specified file.
FORM:DEXP:TRAC SING
MMEM: STOR2:TRAC 0, 'C:\TraceResults'

/[Export the second trace in window 2 to the specified file.
MMEM:STOR2:TRAC 2, 'C:\TraceResults'

Usage: Setting only

Manual operation: See "Selecting data to export" on page 119
See "Export Trace to ASCII File" on page 120

TRACe<n>[:DATA]? <Trace>
Returns the measurement results of the selected window and trace.
For details on the values see Section 4, "Measurements and results", on page 43.

Suffix:
<n> 1..n

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4

TRACe1 | TRACe2 | TRACe3 | TRACe4

Returns the trace data.

For the result summary, returns all basic parameters in the same
order as they appear on the screen. Values depend on the used
standard, see tables below.
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CTABIe

For in-band spurious emissions result summary only. Returns
only the visible parameters as defined by b1spPlay | :
WINDow<n>] :TABLe: ITEM on page 226.

Usage: Query only

Manual operation: See "RF Envelope" on page 44
See "RF Spectrum” on page 44
See "Result Summary" on page 45
See "Header Info" on page 48
See "Demod waveform (not for EDR)" on page 49
See "Constellation (EDR only)" on page 49
See "Symbols" on page 50
See "ACP / In-band Spurious Emissions" on page 50
See "Result Summary" on page 51
See "Modulation Spectrum" on page 53
See "Power vs Time" on page 54
See "Frequency Deviation" on page 54
See "Stable Phase" on page 55
See "Result Summary" on page 55

Table 9-4: Return values for the modulation characteristics result summary for BR signals

<PacketCount>, <PacketType>

<CrcHecCheck>, <PacketLength>, <reserved>, <reserved>

<OutputPowerPeak Current>,<OPP Max>,<OPP_Min>,<OPP_Avg>,<OPP LL>,<OPP UL>,
<OutputPowerAvg Current>,<OPA Max>,<OPA Min>,<OPA Avg>,<OPA LL>,<OPA UL>,
<OutputPowerRel Current>,<OPR Max>,<OPR_Min>,<OPR_Avg>,

<dflMax Current>,<dflMax Max>,<dflMax Min>,<dflMax Avg>,

<dflMin Current>,<dflMin Max>,<dflMin Min>,<dflMin Avg>,

<dflAvg Current>,<dflAvg Max>,<dflAvg Min>,<dflAvg Avg>,<dflAvg LL>,<dflAvg UL>,
<df2Max Current>,<df2Max Max>,<df2Max Min>,<df2Max Avg>,<df2Max LL>,<df2Max UL>,
<df2Min Current>,<df2Min Max>,<df2Min Min>,<df2Min Avg>,

<df2Avg Current>,<df2Avg Max>,<df2Avg Min>,<df2Avg Avg>,

<df2MaxInRange Current>,<df2MaxR Max>,<df2MaxR Min>,<df2MaxR Avg>,<df2MaxR LL>,<df2MaxR UL>,
<df2/dfl Current>,<df2/dfl Max>,<df2/dfl Min>,<df2/dfl Avg>,<df2/dfl LL>,<df2/dfl UL>,
<FregDrift Current>,<FD Max>,<FD Min>,<FD Avg>,
<MaxDriftRatePerPacket Current>,<MDR Max>,<MDR Min>,<MDR Avg>,

<ICFT_ Current>,<ICFT Max>,<ICFT_Min>,<ICFT_ Avg>,<ICFT_LL>,<ICFT_ UL>
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Table 9-5: Return values for the modulation characteristics result summary for EDR signals

<PacketCount>, <PacketType>

<CrcHecCheck>, <PacketLength>, <reserved>, <reserved>
<PacketPassedPN9>, <BER>, <reserved>,<reserved>

<GFSKAvgPower Current>,<GFSKAP_ Max>, <GFSKAP Min>, <GFSKAP_ Avg>,
<DPSKAvgPower>, <DPSKAP Max>, <DPSKAP Min>, <DPSKAP Avg>,

<RelAvgPower>, <RAP Max>,<RAP_Min>,<RAP Avg>,<RAP LL>,<RAP UL>,
<RMSDEVMQPSK>, <RMSQ_ Max>, <RMSQ_ Min>, <RMSQ Avg>,<RMSQ LL>, <RMSQ UL>,
<PeakDEVMQPSK>, <PQ Max>,<PQ Min>,<PQ Avg>,<PQ LL>,<PQ UL>,
<99%DEVMQPSK>, <99Q Max>,<99Q Min>,<99Q Avg>,<99Q LL>,<99Q UL>,
<RMSDEVM8PSK>, <RMS8 Max>, <RMS8_ Min>, <RMS8 Avg>,<RMS8 LL>,<RMS8 UL>,
<PeakDEVM8PSK>, <P8_Max>,<P8 Min>,<P8 Avg>,<P8 LL>,<P8_UL>,
<99%DEVM8PSK>, <998 Max>,<998 Min>, <998 Avg>,<998 LL>,<998 UL>,
<InitialFrequencyOffset>,<IFO Max>,<IFO Min>,<IFO Avg>,<IFO LL>,<IFO UL>,
<BlockFrequencyOffset>,<BFO Max>,<BFO Min>,<BFO_Avg>,<BFO LL>,<BFO_UL>,

<TotalFrequencyOffset>,<TFO Max>,<TFO Min>,<TFO Avg>,<TFO LL>,<TFO UL>,

Table 9-6: Return values for the modulation characteristics result summary for LE signals

<PacketCount>, <PacketType>

<PacketLength>, <reserved>, <reserved>,
<OutputPowerPeak Current>,<OPP Max>,<OPP_Min>,<OPP_Avg>,
<OutputPowerAvg_Current>,<OPA_Max>,<OPA_Min>,<OPA_Avg>,<OPA_LL>,<OPA_UL>,
<OutputPowerRel Current>,<OPR Max>,<OPR_Min>,<OPR Avg>,<OPR _LL>,<OPR UL>,

<dflMax Current>,<dflMax Max>,<dflMax Min>,<dflMax Avg>,

<dflMin Current>,<dflMin Max>,<dflMin Min>,<dflMin Avg>,

<dflAvg Current>,<dflAvg Max>,<dflAvg Min>,<dflAvg Avg>,<dflAvg LL>,<dflAvg UL>,
<df2Max Current>,<df2Max Max>,<df2Max Min>,<df2Max Avg>,<df2Max LL>,<df2Max UL>,
<df2Min_Current>,<df2Min Max>,<df2Min Min>,<df2Min Avg>,

<df2Avg Current>,<df2Avg Max>,<df2Avg Min>,<df2Avg Avg>,

<df2MaxInRange Current>,<df2MaxR Max>,<df2MaxR Min>,<df2MaxR Avg>,<df2MaxR LL>,<df2MaxR UL>,
<df2/dfl Current>,<df2/dfl Max>,<df2/dfl Min>,<df2/dfl Avg>,<df2/dfl LL>,<df2/dfl UL>,
<FreqgDrift Current>,<FD Max>,<FD Min>,<FD Avg>,<FD LL>,<FD UL>,
<MaxDriftRatePerPacket Current>,<MDR Max>,<MDR Min>,<MDR Avg>,<MDR LL>,<MDR UL>,
<FreqOff Current>,<FO Max>,<FO_Min>,<FO Avg>,<FO_LL>,<FO_UL>,

<ICFT_ Current>,<ICFT Max>,<ICFT Min>,<ICFT Avg>,<ICFT LL>,<ICFT UL>
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Table 9-7: Return values for the in-band spurious emissions result summary (TRACe1)

<TxChannelPower>, <TXChannelFrequency>, <NumberOfExceptions>,<AdjacentChannelPowerLower>,
<AdjacentChannelPowerUpper>

//EDR only -------

<GuardPosition>,<MeasTime>,

<ChannelNumberChannelO>, <ChannelFrequencyChannel0O>, <PowerChannel0>,<LimitChannel0>,
<LimitCheckResult0>

<ChannelNumberChannel78>,<ChannelFrequencyChannel78>,<PowerChannel78>,<LimitChannel’78>,
<LimitCheckResult78>

Table 9-8: Return values for the in-band spurious emissions result summary (CTABIe)

/IChannel abs 0 or Channel rel -40

<ChannelNumberChannelFirst>,<ChannelFrequencyChannelFirst>, <PowerChannelFirst>,
<LimitChannelFirst>,<LimitCheckResultFirst>,<DeltaToLimitFirst>

/[Channel abs 78 or Channel rel +40

<ChannelNumberChannelLast>, <ChannelFrequencyChannellLast>, <PowerChannellLast>,<LimitChannelLast>,
<LimitCheckResultLast>,<DeltaToLimitLast>
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Table 9-9: Return values for the channel sounding result summary (TRACe1)

<ModeO_StepCount>,<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,
<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,

<Mode0-DUT-PacketType>,<reserved>,<reserved>, <reserved>,<reserved>,<reserved>,
<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,

<MainMode StepCount>,<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,
<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,

<MainMode-DUT-PacketType>,, <reserved>,<reserved>,<reserved>, <reserved>,
<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,

<Subevent Count>,<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,
<reserved>,<reserved>,<reserved>,<reserved>,<reserved>,

<AveragePower Current>,<LimitCheck>,<AP Max>,<LimitCheck>,<AP_Min>,
<LimitCheck>,<AP Avg>,<LimitCheck>,<AP LL>,<AP UL>,<reserved>,

<TPMPower_ Current>,<LimitCheck>,<TPMP_Sync_ Max>,<LimitCheck>,<TPMP_Sync Min>,
<LimitCheck>,<TPMP_Sync_Avg>,<LimitCheck>,<TPMP_Sync_ LL>,<TPMP_Sync_UL>,
<reserved>,

<PeakPower_ Current>,<LimitCheck>,<PP_Sync_ Max>,<LimitCheck>,<PP_Sync_Min>,
<LimitCheck>,<PP_Sync Avg>,<LimitCheck>,<PP_Sync_ LL>,<PP_Sync UL>,<reserved>,

<LeakagePower Current>,<LimitCheck>,<LP Sync Max>,<LimitCheck>,<LP Sync Min>,
<LimitCheck>,<LP_Sync Avg>,<LimitCheck>,<LP_Sync_ LL>,<LP_Sync UL>,<reserved>,

<PowerUpRampDuration Current>,<LimitCheck>,<PURD Sync Max>,<LimitCheck>,
<PURD_Sync_Min>,<LimitCheck>,<PURD_Sync Avg>,<LimitCheck>,<PURD Sync_ LL>,
<PURD_Sync_UL>, <reserved>,

<PowerDownRampDuration Current>,<LimitCheck>,<PDRD Sync Max>,<LimitCheck>,
<PDRD_Sync_Min>,<LimitCheck>,<PDRD_Sync Avg>,<LimitCheck>,<PDRD Sync_ LL>,
<PDRD_Sync_UL>, <reserved>,

<AntennaPowerPathl Current>,<LimitCheck>,<APP1l Sync Max>,<LimitCheck>,
<APP1_Sync_Min>,<LimitCheck>,<APP1_Sync Avg>,<LimitCheck>,<APPl Sync_LL>,
<APP1 Sync UL>,<reserved>,

<AntennaPowerPath2 Current>,<LimitCheck>,<APP2 Sync Max>,<LimitCheck>,
<APP2_Sync_Min>,<LimitCheck>,<APP2 Sync Avg>,<LimitCheck>,<APP2 Sync_ LL>,
<APP2_ Sync_ UL>,<reserved>,

<AntennaPowerPath3 Current>,<LimitCheck>,<APP3_Sync Max>,<LimitCheck>,
<APP3_Sync_Min>,<LimitCheck>,<APP3_Sync Avg>,<LimitCheck>,<APP3 Sync_ LL>,
<APP3_Sync_UL>,<reserved>,

<AntennaPowerPath4 Current>,<LimitCheck>,<APP4 Sync Max>,<LimitCheck>,
<APP4_Sync_Min>,<LimitCheck>,<APP4_Sync Avg>,<LimitCheck>,<APP4 Sync_LL>,
<APP4 Sync UL>,<reserved>,

<ToneExtensionSlotPower Current>,<LimitCheck>,<TESP Sync Max>,<LimitCheck>,
<TESP_Sync_Min>,<LimitCheck>,<TESP_Sync Avg>,<LimitCheck>,<TESP Sync_ LL>,
<TESP_Sync_UL>,<reserved>,

<ZeroMeanDetrendedPhase Pathl>,<LimitCheck>,<ZMD Path2>,<LimitCheck>,
<ZMD Path3>,<LimitCheck>,<ZMD Path4>,<LimitCheck>,

Modulation characteristics:
<Current>,<LimitCheck>, <Average>, <LimitCheck>,<Max>,<LimitCheck>,<Min>,
<LimitCheck>, <LL>, >UL>

<TxSNR Current>,<LimitCheck>,<TxSNR Max>,<LimitCheck>,<TxSNR Min>,<LimitCheck>,
<TxSNR_Avg>,<LimitCheck>,<TxSNR LL>,<TxSNR UL>,

<TxSNRError Current>,<LimitCheck>,<TxSNRE Max>,<LimitCheck>,<TxSNRE Min>,
<LimitCheck>, <TxSNRE_Avg>,<LimitCheck>, <TxSNRE LL>,<TxSNRE UL>,

<TxSNRError95pP>,<LimitCheck><TxSNRError95P LL>,<TxSNRError95P UL>,
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<ModulationSpectrumFreqLow>,<LimitCheck>,
<ModulationSpectrumFregHigh>, <LimitCheck>, <ModulationSpectrumBW>,<LimitCheck>,
<ModulationSpectrumFreq LL>,<ModulationSpectrumFreq UL>,

<PeakEmission>, <LimitCheck>

Step frequency verification: <Current>, <LimitCheck>,<LL>, >UL>

<FFO Current>,<LimitCheck>,<FFO Average>,<LimitCheck>,<FFO Peak>,<LimitCheck>,
<FFO_stdDev>,<LimitCheck>,<FFO LL>,<FFO UL>,

<FFO-FFOl Current>,<LimitCheck>,<FFO-FFOl Average>,<LimitCheck>,
<FFO-FFOl Peak>,<LimitCheck>, <FFO-FFOl StdDev>,<LimitCheck>, <FFO-FFOl LL>,
<FFO-FFOl_UL>,

9.9 Deprecated commands

The following commands are provided for compatibility to other signal analyzers only.
For new remote control programs, use the specified alternative commands.

[SENSe:]DDEMOd:SEARCH: PULSEISTATE. ...ttt ieieei ettt e e e e e e eaes 252
[SENSe:]DDEMOd:SEARCH:PULSE:OFFSEL....uciiiiiiiiieieeeeetceee ettt e e e e e e eeae e e eees 252
[SENSe:]IDDEMOd:SEARCH:SYNC:LAP . ..ot eas 253
[SENSe:]IDDEMOod:SEARCh:SYNC:LAP:AUTO. ettt e e 253
[SENSe:]IDDEMOd:SEARCH:SYNC:OFFSEL....c.uiiiiiecie et 253
[SENSe:]IDDEMOd:SEARCH:SYNC:STATE. ..ccutuieieeeeieiieeeeeeeeiiie e e e e e eets e e e e eeanaaeeaeeeesnnaeaeees 253
[SENSe:]IDDEMOd:SEARCH:SYNC:IUAP.....ccu ittt ea e ees 254
[SENSe:]DDEMOd:SEARCH:SYNC:UAP:AUTO. ... eeeeeeeeeeeeseeeeeeseeeeeeseseseseseseeseseseseesesenes 254

[SENSe:]DDEMod:SEARch:PULSe:STATe <State>
Enables or disables the search for a signal burst based on the measured power.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch:PULSe: STATe on page 178.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Manual operation: See "Find Burst" on page 82

[SENSe:]DDEMod:SEARch:PULSe:OFFSet <Offset>

Parameters:
<Offset>
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[SENSe:]DDEMod:SEARch:SYNC:LAP <LAP>

Sets or queries the lower address part of the Bluetooth device address (LAP, the 24
least significant bits). The LAP determines the sync word used for sync search.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch:SYNC:LAP on page 178.

Parameters:

<LAP> Hexadecimal number
Range: #H000000h to #HFFFFFFh
*RST: #H128

Example: SENSe :DDEMod:SEARch:SYNC:LAP #H128

[SENSe:]DDEMod:SEARch:SYNC:LAP:AUTO <Mode>
Defines how the LAP is determined.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch:SYNC:LAP:AUTO on page 178.

Parameters:
<Mode> ON|OFF |01

OFF | 0
Define the LAP manually using CONFigure:BTOoth:SEARch:
SYNC:LAP on page 178

ON |1
The R&S FSV3 Bluetooth measurement application determines
the LAP automatically

*RST: 0

[SENSe:]DDEMod:SEARch:SYNC:OFFSet <Offset>

Parameters:
<Offset>

[SENSe:]DDEMod:SEARch:SYNC:STATe <State>
Enables or disables the search for the sync word.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch:SYNC: STATe on page 179.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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9.10.1

Programming examples: Measuring Bluetooth BR/EDR/LE signals

*RST: 1

Manual operation: See "Find Sync" on page 82

[SENSe:]DDEMod:SEARch:SYNC:UAP <UAP>
Defines the UAP.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch: SYNC:UAP on page 180.

Parameters:
<UAP> numeric value in hexadecimal format

[SENSe:]DDEMod:SEARch:SYNC:UAP:AUTO <State>
Defines how the UAP is determined.

Note that this command is maintained for compatibility reasons only. For new remote
control programs, use CONFigure:BTOoth:SEARch:SYNC:UAP:AUTO on page 179.

Parameters:

<State> ON|OFF |01
OFF | 0
Define the UAP manually using CONFigure:BTOoth:SEARch:
SYNC:UAP on page 180
ON |1
The R&S FSV3 Bluetooth measurement application determines
the UAP automatically

*RST: 0

Programming examples: Measuring Bluetooth
BR/EDR/LE signals

Programming example 1: Measuring modulation accuracy

This example demonstrates how to determine modulation characteristics for a Blue-
tooth signal in a remote environment.

[/ ====m————= Preparing the application -----------—-
// Preset the instrument

*RST

// Start the Blutooth option

INSTrument:SELect BTO
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e Configuring the measurement ------------
//Select the Bluetooth basic rate standard

CONF:BTO BR

//Select the modulation accuracy measurement

CONF:BTO:MEAS MOD

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and wait until the sweep has finished.

INIT; *WAT

//Check the result of the limit check
CALC:LIM:FAIL?

// Store the result summary data to a file.

MMEMory:STORe2:TRAC 1, 'C:\TraceResults'

Programming example 2: Measuring in-band spurious emissions

This example demonstrates how to determine and check in-band spurious emissions
for a Bluetooth signal in a remote environment. It corresponds to the Section 8.2,
"Measurement example 2: Analyzing in-band spurious emissions for a basic Bluetooth
signal", on page 133 for manual operation.

[/ === Preparing the application ---------—--—-
// Preset the instrument

*RST

// Start the Blutooth option

INSTrument:SELect BTO

[/ === Configuring the measurement ---—--—--—-----
//Select the Bluetooth basic rate standard

CONF:BTO BR

//Select the in-band spurious emissions measurement
CONF:BTO:MEAS SEM

//Load the predefined settings file

CONF:BTO:LOAD 'C:\R S\INSTR\USER\predefined\BTOPredefined\
Bluetooth DHIDH3DH5.xml'

//Select the channel 39 as the transmit channel.
CONF:BTO:CHAN 39

//Select single sweep mode.

INIT:CONT OFF
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//Initiate a new measurement and wait until the sweep has finished.

INIT; *WAT

//Check the result of the limit check
CALC:LIM:FAIL?

// Store the result summary data to a file.

MMEMory:STORe2:TRAC 1, 'C:\TraceResults'

//Determine the limit check result for the channel at -3 MHz offset from the
//TX channel = channel 39-3 = 36

TRAC2:DATA? TRACel

//Result:

//5 general results:

//<TxChannelPower>, <TXChannelFrequency>, <NumberOfExceptions>,
//<AdjacentChannelPowerLower>, <AdjacentChannelPowerUpper>,

//35*4 channel results
//<ChannelNumberChannel36>,<ChannelFrequencyChannel36>, <PowerChannel36>,
//The 149th result value is the required limit check result:
//<LimitChannel36>

9.10.3 Programming example 3: Channel sounding

This example demonstrates how to perform a Bluetooth channel sounding measure-
ment in a remote environment. It corresponds to the Section 8.3, "Measurement exam-
ple 3: Performing a channel sounding measurement”, on page 134 for manual opera-
tion.

[/ === Preparing the application -----------—-
// Preset the instrument

*RST

// Start the Blutooth option

INSTrument:SELect BTO

INP:FILE:PATH '\\rsint.net\data\mularche\group\gr-14ds\gr-14ds4\F\FSW SIRIUS\input\K8\simdata
INP:SEL FIQ

[/ === Configuring the measurement ---—--—--—-----
//Select the channel sounding measurement
CONF:BTO:MEAS CS

//Set the standard to LEIM.

CONF:BTO:LEN LE1M

//Define the role of the DUT as "Initiator".
:CONF:BTO:CS:ROLE INIT

//Define the hexadecimal access address for the DUT.
:CONF:BTO:CS:IADR #H36b25785

//Set the number of mode-0 steps to 1
:CONF:BTO:CS:NMZS S1
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//Set the
:CONF:BTO:
//Set the number of main mode steps to 72
:CONF:BTO:CS:NMMS 72

//Define the payload pattern as "PRBS9"
:CONF:BTO:CS:PATT PRBS9

//Set the payload length to 128 bits
:CONF:BTO:CS:PLEN:CUST B128

main mode type to 1

CS:MMOD:TYPE M1

//Define the interlude period for mode 0 to 145 us
:CONF:BTO:CS:TIP1 T145

//Configure the limits
//Enable the global limit check
:CALC:LIM1:TRAC:CHEC ON

//Power

//Define the ramp up threshold = -40 dB
:CONF:BTO:CS:PRUP: THRE -40

//Define the ramp down threshold = -80 dB
:CONF:BTO:CS:PRDO: THRE -80

//Define the ramp up duration = 3.0 us
:CONF:BTO:CS:PRUP:ULIM 0.000003

//Define the ramp down duration = 3.0 us
:CONF:BTO:CS:PRDO:ULIM 0.000003

//Enable the
:CONF:BTO:CS
:CONF:BTO:CS

limit check for ramp up and ramp down

:PRUP:ENAB ON
:PRDO:ENAB ON

//Spectrum

//Define the
:CONF:BTO:CS
//Enable the
:CONF:BTO:CS

threshold for the modulation spectrum calculation = -6.0 dB
:MSP:THRE -6

limit check for the modulation spectrum

:MSP:ENAB ON

//Set the lower limit for the mod. to 500.0 kHz

:CONF:BTO:CS:MSP:LLIM 2000000

spec.

//Modulation

//Enable the upper limit check for Stable Phase
:CONF:BTO:CS:SPH:ENAB ON

//Set the upper limit to 20.0°

:CONF:BTO:CS:SPH:ULIM 20

//Enable the limit check for Step Frequency Verification

:CONF:BTO:CS:SFR:ENAB ON

//Set the upper limit for "FFO[k]" to 50.0 ppm
:CONF:BTO:CS:SFR:ENAB ON

//Set the upper limit for "FFO[k] - FFO[1]" to 1.0 ppm
:CONF:BTO:CS:SFR:DFFO:ULIM 1

//Set the upper limit for all 95% to 20.0 kHz
:CONF:BTO:CS:SFR:DTCF:ULIM 20000
:CONF:BTO:CS:SFR:DFCF:ULIM 20000
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:CONF:BTO:CS:SFR:DFT1:ULIM 20000
:CONF:BTO:CS:SFR:DFT2:ULIM 20000
:CONF:BTO:CS:SFR:DFT3:ULIM 20000
:CONF:BTO:CS:SFR:DFT4:ULIM 20000

//Enable the limit check for "TX Output SNR Control"
:CONF:BTO:CS:TSNR:ENAB ON

//Set the upper limit for "SNR Desired" to 18.0 dB
:CONF:BTO:CS:TSNR: THRE L18

//Set the upper limit for "SNR TX ERR" to 3.0 dB
:CONF:BTO:CS:TSNR:ULIM 3

//Set the lower limit for "STD(SNR TX ERR)" to 0.25 dB
:CONF:BTO:CS:TSNR:STDV:LLIM 0.25

//Enable the limit check for "Frequency Deviation"
:CONF:BTO:CS:MODC:ENAB ON

//Set the lower limit for "99.x% Af2" to 185.0 kHz
:CONF:BTO:CS:MODC:F2P:ULIM 185000

//Set the upper limit for "Afl avg" to 550.0 kHz
:CONF:BTO:CS:MODC:F1AV:ULIM 550000

//Set the lower limit for "Afl avg" to 455.0 kHz
:CONF:BTO:CS:MODC:F1AV:LLIM 455000

//Perform initial calibration for the measurement

//Recalculate the trigger offset between the DUT and the generator.
CONF:GEN:BTO:TRIG:DEL:CALC

//Query the trigger offset

CONF:GEN:BTO:TRIG:DEL?

//Adjust the trigger levels to the actual DUT and generator signal levels.
:CONF:BTO:CS:LEV:CHEC ON

//Query the DUT and generator signal levels

:CONF:BTO:CS:DUTL?

:CONF:GEN:POW:LEV?

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and wait until the sweep has finished.

INIT; *WATI

//Check the result of the limit check

CALC:LIM:FAIL?

//Individual parameter limit checks are provided in the result summary
//Query the results of the result summary

TRAC3:DATA? TRACEL

Result:

1/1,nan,nan,nan,nan,nan,nan,nan,nan,nan,nan,CSisYNciOiI,nan,nan,nan,nan,
nan,nan,nan,nan,nan,nan,71/71,nan,nan,nan,nan,nan,nan,nan,nan,nan,nan,CS_SYNC_l,nan
,nan,nan,nan,nan,nan,nan,nan,nan,nan,0,nan,nan,nan,nan,nan,nan,nan,nan,nan,nan,

13.0153,PASS,13.0153,PASS,13.0153,PASS,13.0153, PASS, nan,nan,nan, 13.0153,PASS,13.0153,
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PASS,13.0153,PASS,13.0153,PASS, nan, nan,nan,13.3894, PASS,13.3894,PASS,13.3894, PASS,
13.3894,PASS,nan,nan,nan,-114.878,PASS,-114.878,PASS,-114.878,PASS,-114.878, PASS, nan,
nan,nan, 4.3763e-6,FAIL,4.3763e-6,FAIL,4.3763e-6,FAIL,4.3763e-6,FAIL,nan,nan, 3e-6,
6.07051e-6,FAIL,6.07051e-6,FAIL,6.07051e-6,FAIL,6.07051le-6,FAIL, nan, nan, 3e-6,nan,
PASS,nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan,
nan,nan,nan, PASS, nan, PASS,nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS,

nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan,
PASS,nan, PASS, nan, PASS,nan,nan, 20,33.9444,PASS,33.9444,PASS,33.9444,PASS,33.9444,PASS,
nan,nan,nan,nan, PASS, nan, PASS,nan, PASS, nan, PASS, nan, nan, nan,nan, PASS, nan, PASS, nan, PASS,
nan, PASS,nan,nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, 455000,550000, nan, PASS, nan,
PASS,nan, PASS, nan, PASS,nan,nan,nan,nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan,
PASS,nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan,
185000, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS,
nan, PASS, nan, nan,nan,nan, PASS, nan, PASS, nan, PASS, nan, PASS,nan, 550000,450000, nan, PASS, nan,
PASS,nan, PASS, nan, PASS, nan,nan,nan,nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan,nan, nan, nan,
PASS,nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan,
420,40.4638,PASS,40.4639,PASS,40.4638,PASS,40.4638,PASS, nan,nan,nan,22.4638,FAIL,22.4639,
FAIL,22.4638,FAIL,22.4638,FAIL,nan,-3,3,2.4e-6,FAIL,1.30068e-6,FAIL,2.40646e-6,FAIL,O,
FAIL,nan,0.25,nan,-363873, PASS, 340964, PASS, 704837, FAIL, nan, PASS, nan,2e+6,nan, 11.9441,
PASS,nan, PASS, nan, PASS, nan, PASS, nan, nan, nan, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan,
20000, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, 20000, nan, PASS, nan, PASS, nan, PASS, nan,
PASS,nan,nan, 10,nan, PASS, nan, PASS, nan, PASS, nan, PASS,nan, nan, 10, nan, PASS, nan, PASS, nan,
PASS, nan, PASS,nan,nan, 10, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, 10, nan, PASS, nan,
PASS, nan, PASS, nan, PASS, nan, nan, 50, nan, PASS, nan, PASS, nan, PASS, nan, PASS, nan, nan, 1
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Annex
A Predefined standards and settings

You can configure the R&S FSV3 Bluetooth measurement application using predefined
standard settings. This allows for quick and easy configuration for commonly per-
formed measurements.

The default storage location for the settings files is:
C:\R_S\INSTR\USER\predefined\BTOPredefined.
Predefined settings

The following parameters can be stored in a standard settings file. Any parameters that
are not included in the xml file are set to their default values when the standard is loa-
ded.

Table A-1: List of predefined standards and settings

File name | Stan | Capt. | Capt. Sweep | Trigger Trigger | Trigger | Trig- Trigger | Gated | Gate Gate

dard | chan- | time count | source level drop- ger holdoff | trig- delay length

nels out slope ger
time

BT DH1 BR 79 100 ms | 10 Free Run |-14dBm |0 Rising |0 Off 0 0
BT DH3 BR 79 100 us | 10 Free Run |-14dBm |0 Rising |0 Off 0 0
BT DHS BR 79 100 us | 10 Free Run |-14dBm |0 Rising |0 Off 0 0
BT 2-DH1 | EDR |79 700 us | 10 RF Power | -14 dBm | 0 Rising | 625pus | On 129.5 ys | 268 ps
BT 2-DH3 | EDR |79 21ms |10 RF Power | -14dBm |0 Rising | 625pus | On 129.5 pys | 1520 ps
BT 2-DH5 | EDR |79 35ms |10 RF Power | -14dBm |0 Rising | 625pus |On 129.5 us | 2772 ps
BT 3-DH1 | EDR |79 700pus |10 RF Power | -14 dBm | 0 Rising | 625 pus | On 129.5 ps | 268 ps
BT 3-DH3 | EDR |79 21ms |10 RF Power | -14 dBm |0 Rising | 625pus | On 129.5 ys | 1520 ps
BT 3-DHS5 | EDR |79 3.5ms |10 RF Power | -14 dBm |0 Rising | 625pus | On 129.5 ys | 2772 s
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Glossary: Abbreviations

ACL: Asynchronous connection-oriented logical transport mode

AoA: Angle of arrival
Direction finding method

AoD: Angle of departure
Direction finding method

BER: Bit error rate

BR: Basic rate
Bluetooth operating mode

CTE: Constant tone extension

DEVM: Differential error vector magnitude
DPSK: Differential phase shift keying

DUT: Device under test

EDR: Enhanced data rate
Bluetooth operating mode

eSCO: Extended synchronous connection-oriented logical transport mode

f1: Frequency of the first test signal (00001111)
f2: Frequency of the seconds test signal (01010101)

FHS: Frequency hop synchronization

GFSK: Gaussian frequency shift keying
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IBSM: In-band spurious emissions measurement

ICT: Initial carrier frequency tolerance

L

LAP: Lower address part

LE: Low energy

Bluetooth operating mode

LSB: Least significant bit first

Describes the order of bits in symbols
M

MIC: Message integrity check

MSB: Most significant bit first

Describes the order of bits in symbols
P

p0: First preamble bit

PDU: Protocol data unit
S

SCO: Synchronous connection-oriented logical transport mode
U

UAP: Upper address part
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List of commands (Bluetooth)

[SENSe:]JADJust: CONFigure:HY STeresis:LOWET.........cccuiiiiiiiiiie et 175
[SENSe:]JADJust: CONFigure:HY STeresiS:UPPEr ..ot 176
[SENSe:]JADJust: CONFigure:LEVEI:DURAON. .......cc..iiiiiiiiiiiie ittt 174
[SENSe:]JADJust: CONFigure:LEVel:DURAtIONIMODE.............ccooiiiiiiiieiesie e 175
[SENSE:JADJUSTILEVEL. ...ttt ettt et ettt e e 176
[SENSe:IBANDWIAth[:RESOIULION].....c.uiiieiiiieeeiiie ettt e e e e bee e e eabaeeeenreeeannes 169
[SENSe:]CORRection:EGAIN:INPUL[:MAGNItUAE]. .......ccuiriiiiiiiiie et 180
[SENSe:IDDEMOd:SEARCH:PULSEIOFFSEL.......coiiiiiiieeiiieie ittt ne 252
[SENSe:IDDEMOA:SEARCH:PULSEISTATE. ....ceitiie ettt ettt a e et a e et e e e saaee e saraeeennnnaeaans 252
[SENSe:IDDEMOA:SEARCH:SYNC:ILAP. ...ttt ettt 253
[SENSe:IDDEMOd:SEARCH:SYNC:LAP:IAUTO . ....ciiiiiiiieie sttt neeneeaneens 253
[SENSe:IDDEMOd:SEARCH:SYNCIOFFSEL........viiiiiiieicee ettt 253
[SENSe:IDDEMOA:SEARCN:SYNCISTATE. ....couiiiiieieitiete ettt ettt enes 253
[SENSe:IDDEMOA:SEARCH:SYNCIUAP......coi ettt ettt e e enne e e ene s 254
[SENSe:IDDEMO0d:SEARCH:SYNCIUAPIAUTO . ..ottt ettt 254
[SENSE:JFREQUENCY:CENTET ...ttt ettt sttt ettt et neeseee e 164
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ettt sbe et e e e b e aaee e 220
[SENSe:JFREQUENCY:CENTEISTEP... ..ottt ettt e eb et ebe e s 164
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiie ittt ettt 220
[SENSe:JFREQUENCY:CENTENRSTER:LINK ...ttt 165
[SENSe:JFREQUENCY:CENTENRSTER:LINK .. ..ottt 221
[SENSe:JFREQUeNCY:CENTErSTEP:LINKIFACTO ... ..ottt 165
[SENSE: JFREQUENCY:OFFSEL... ..ottt ettt be e 165
[SENSe:]SWEep:COUNt .
[SENSE:ISWEEPIEGATE. ...ttt ettt h e bbbt e et b et et et eae et e eae e e e aaeeneeaneeneeanean
[SENSE:ISWEEP:EGATEIAUTO . ...ttt ettt ettt ee e e te e e te et e teemeesteeneeseeeneeneeaneenneaneens 170
[SENSe:]SWEep:EGATE:CONTINUOUS:PCOUNL........oviiiiiiiieeiee ettt ettt e e aaeeeennes 170
[SENSe:]SWEep:EGATe:CONTINUOUSIPLENGLN. .....c.oiiiiiiiiiee e 171
[SENSe:]SWEep:EGATE:CONTINUOUS[ISTATE]....cueiiiiiiiti ettt s 171
[SENSe: ISWEEP:EGATEHOLDOS.......ociiieiecee ettt e e e e s e e s anae s 171
[SENSE:]SWEEP:EGATEILENGLN. ..ottt ettt 171
[SENSe:]SWEEP:EGATEILEVEIIFPOWET.......coiuiiiiiiiiiiie ettt 172
[SENSe: |SWEEP:EGATE:LEVEIRFPOWET..........oiiiiiiie ettt et e s 173
[SENSe:]SWEep:EGATE:LEVEIEXTErNaIStP>]... .ot 172
[SENSe:]SWEep:EGATe:POLarity

[SENSE: ISWEEP:EGATEISKIP........eeeieeteee ettt ettt e et e et e e et e e e et e e et e e e eteeeesasaeesssnaeeareeeennnes
[SENSE:]SWEEP:EGATEISOURCE. ......ceuiitieiieieeie ittt ettt ettt ettt e et ane e nis 174
[SENSE:ISWEEP:EGATEITYPE . ...ttt ettt ettt enae e te e e e eneeneenneeneenneenees 174
[SENSEISWEEP:TIME..... ettt ettt h ettt et e e bt e e a et e b et et e e st e e b e e saeeanbeeanbeebeeanneenns 222

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT..... ..o 234
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ........ccciiiiiiieiiiie e e e e enaee e 234
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGHL...........ccciiiiii e 234
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........cc.coiiiiiiiiii e 234
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT..........ccoiiiiiieiie e 235
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CALCulate<n>:DELTamarker<m>:MINimum:NEXT

CALCulate<n>:DELTamarker<m>:MINimMUM:RIGHTL............cooii e 235
CALCulate<n>:DELTamarker<m>:MINiMUM[:PEAK]........ccoiiiiiiiii s 235
CALCulate<n>:DELTamarker<m>:MREFEIENCE...........ccouiiiiiiiiiiii et 231
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuuii ettt et e et e e e sneeeeasaeeeeabeeeeannes 232
CALCuUlate<n>:DELTaMArKEr<mM>:X........oiiiiiiieiiieeeiieeesiee e st e e seeaeeeseeeestaeeesnseeeessseeeassseeeanseeeennseeessnseeeannes 231
CALCUIate<n>:DELTamMarKEr<m>IY 2. .. ittt ettt ettt et be e enbeeaneeeane 231
CALCulate<n>:DELTamarker<m>[:STATE]........coeiiuiieiiieeaii et et e et e e et ee e eseeaesnneeaeaneeeas 232
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEI<MA>........ccciiiiiiiiieiiiiieeiie e neeeseeeeeaeee e 230
CALCulate<n>:LIMit:FAIL?.........cccenee. ...245
CALCulate<n>:LIMit: TRACESEZICHECK. ...ttt 205
CALCuUlate<n>:MARKEISMZIAOFF ...ttt et e e et e e st e e e neeeeanaeeesanaeeeeneeeesnnneeenns 227
CALCuUlate<n>:MARKEIr<M>:ILINK ...ttt ettt ebe et e bee e s 227
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T ...ttt et e 236
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt eiiie e sieeeseeeeseee e et eeesreeeesneeeessneeeeaneeeeannes 236
CALCulate<n>:MARKer<m>:MAXIiMUM:IRIGHTL............ooiiiiiii e 236
CALCulate<n>:MARKer<m>:MAXIMUM[:PEAK].......coiiiiii et 236
CALCulate<n>:MARKer<m>:MINIMUM:ILEF T .......oooiie e e e ee e neeeeenees 237
CALCulate<n>:MARKer<m>:MINimum:NEXT.... ...237
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........coooiii e 237
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK]........ccotiiiiiie e 237
CALCUIate<n>:MARKEIr<M>ITRACE. ......coiiiiiiiiit ettt et eh ettt et e et e e e sbeeene e 228
CALCUIAte N> IMARKEISIMZIX ettt ettt e e et e et e e ekt e e e ean b e e e anse e e e ameeeeasaeeeenseeaeanseaaeanneeas 229
CALCUIAtE<N>IMARKEISIMZIY 2. ettt et e et e e e e e e e te e e e seeeeansteeesnseeeeasseeeaasaeeeesseeesnseeaennneens 229
CALCUIate<n>:MARKEI<MS[:STATE].....ueit e it etiie ettt et e et e e e eate e e s e e e e s aeeeeanbeeeeasseeesnseeesnseaeenns 228
CALCulate<n>:MARKer<ms=>:LINK: TO:MARKEI<MA>.......cooiiiiiiiiieiiie ettt 228
CALCUIAtESNZIUNITIPOWVET.......eeeiiiie ettt e et e et e e et e e et a e e e e e snneaeesnseaeaneeaeanseeeesnseeeannneeeaneeeeannen 159
CONFigure:BTOoth:CFSTability:BFRequency:LLIMit... ....215
CONFigure:BTOoth:CFSTability:BFRequency:ULIMit..........c.coiiiiiiiiiieieee s 216
CONFigure:BTOoth:CFSTability:IFRequenCy:LLIMIt............cooiiiiiiiiiiiie e 216
CONFigure:BTOoth:CFSTability:IFRequency:ULIMit...........cccoiiiiiiiiieie e 216
CONFigure:BTOoth:CFSTability: TFReqUeNCY:LLIMit.........ccoiiiiiiiiieiiiieee e 217
CONFigure:BTOoth:CFSTability: TFRequencCy:ULIMit............cociiiiiiiiiiiiieeeeeee e 217
CONFiIgure:BTOOth:CHANNEL. ...ttt ettt et nbeeanee s

CONFigure:BTOOth:CHFOIMAL.......ceieiiieiie ettt ettt e et e e st e e e ta e e e e tb e e e enteeaeenneeeeaneeeas

CONFigure:BTOOth:CRCIMOPESS.........eiiiiiiiiitieiiee ettt ettt et st nne e

CONFigure:BTOoth:CS:DUTLevel..

CONFigure:BTOOth:CS:FAELOGU. .......ccuiiuiiiiiieeiesie ettt ettt sne e e

CONFigure:BTOOth:CSIFAESAVE.......coiuiiiiiiiii ittt ettt et e

CONFigure:BTOOth:CSIFAETADIE. .......coiiiiiiieiie ettt ettt et e b e

CONFIgure:BTOOth:CS:IADR........uei ittt ettt sb et b et enteas

CONFigure:BTOOth:CS:ITEXIENSION. .....ciiuiiiiiiitieeiee ettt

CONFigure:BTOOth:CS:LEVEIICHECK. ...ttt ettt nbe e

CONFigure:BTOOth:CS:MMODE:TYPE.........oiiiiiiiiii ettt

CONFigure:BTOOth:CS:MODCENAB.........couiiiii ettt ettt

CONFigure:BTOoth:CS:MODC:F1AV:LLIM

CONFigure:BTO0th:CS:MODC:FAAV:ULIM.......oiiiiiiiiitiee ettt et 185
CONFigure:BTOO0th:CS:MODC:F2P:ULIM. ..ottt 186
CONFigure:BTOOth:CS:MODC:FAP:LLIM........oiiiiiiiiiieit ettt 186
CONFigure:BTOOth:CS:IMSP:ENAB. ...ttt ettt sb et b et eeas 186
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CONFigure:BTOOth:CSIMSP :LLIM. ... .ottt ettt e e nbe e 187
CONFigure:BTOOth:CSIMSP:THRE ...ttt nb ettt ee s 187
CONFigure:BTOOth:CSINAPGLN. ...ttt ettt er e 187
CONFIgUre:BTOOth:CSINEV 2 ...ttt ettt e et eeae e et et eeebeeanteenne 187
CONFiIgure:BTOOth:CS:INMMSEEPS. ....cc.eiiueiiieiieiiete ettt ettt ettt be e sbe e e 188
CONFigure:BTOOth:CS:INIMZSEEPS. .....cueiitieiiiiiiie ettt et e 188
CONFIgUre:BTOOth:CSINSEV ...ttt ettt ettt e et eeae e et et e b e aneeeas 188
CONFIgUre:BTOOth:CS:PATTEIMN. ...ttt bttt ettt ettt et eenne e ane 188
CONFigure:BTOOth:CS:PLENGIh:CUSTOM........eiiiiiiiiiie et 189
CONFigure:BTOO0th:CS:PLENGth:RANDOM........uiiiiiiiiii ittt 189
CONFigure:BTO0th:CS:PLENGth:SOUNGING. ...ttt 189

CONFigure:BTOoth:CS:PRDO:ENAB
CONFigure:BTOoth:CS:PRDO:THRE
CONFigure:BTOOth:CS:PRDO:ULIM.......ciiiiiiiiiiiiteeiee ettt
CONFigure:BTOoth:CS:PRUP:ENAB
CONFigure:BTOoth:CS:PRUP:THRE
CONFigure:BTOOth:CS:PRUP:ULIM. ........oiiiiiiiiiieii ettt
CONFigure:BTOOth:CS:RADR. ...ttt ettt et ettt nne e s
CONFigure:BTOOth:CS:IROLE ..ottt ettt ettt et nbeeanee e
CONFigure:BTOoth:CS:RTEXtension
CONFigure:BTOOth:CS:SFRIDFCFULIM.....couiiiiiiiiiiiee e 192
CONFigure:BTOOth:CS:SFRIDFFOIULIM........oiiiiiiiiiieitit ettt 192
CONFigure:BTO0th:CS:SFRIDFT<IZIULIM.....c.uiiiiiiiiiiisie et 193
CONFigure:BTOOth:CS:SFRIDTCRFIULIM.....coiiiiiiiii ittt 193
CONFigure:BTOOth:CS:SFRIENAB. ... ..ottt ettt ettt et e b e snee s 193
CONFigure:BTOOth:CS:SFRIFFO:IULIM.......iiiiiiiiiiieee et 193
CONFigure:BTOoth:CS:SPH:ENABIe
CONFigure:BTOOth:CS:SPH:IULIM......oiuiiiiiiiit ettt ettt

CONFIgure:BTOOth:CS:TCAS.......eeiiitee ettt na et nb et nb e et e e e nbeenrenteas

CONFigure:BTOOth:CS TSttt ettt ettt e beeaaee e

CONFIgUre:BTOOtN:CSITEIM?..... ettt h et h ettt e et eeat e et e e st e e nbeeaneeenne 195
CONFIgUre:BTOOth:CS:TGD ...ttt ettt b et sa et nb et nb et be e e nbe e eneeas 195
CONFIgUre:BTOOth:CSITIP Tttt ettt ettt e nte s 195
CONFIgUre:BTOOth:CSITIP2.......iiiiieit ettt e b ettt e bt e e b e et e naeeebeennees 196
CONFIgUre:BTOOtN:CS: TPM. ...ttt ettt ettt ettt bt nb e bt et enbe e enteas 196
CONFIgure:BTOOth:CS:TRD?.....cutiiieieiee ettt ettt e ettt et e eebeesane e 196
CONFigure:BTOOth:CS:TSNRIENAB.......c.uiii ettt ettt

CONFigure:BTOoth:CS:TSNR:STDV:LLIM...
CONFigure:BTOOth:CS:TSNRITHRE.......ccuiiiiii ittt et
CONFigure:BTOOth:CSITSNRIULIM. ...ttt ettt beesnee e
CONFiIgure:BTOOth:CS:TSWICR. ...ttt
CONFigure:BTOOoth:DH<Pt>:FDRIftILLIMIt........oiiiiiii it
CONFigure:BTOoth:DH<pt>:FDRIft:ULIMIt.........c.oiiiiiiiiiii e e
CONFigure:BTOoth:DH<pt>:MDRAtE:LLIMIL.........ociiiiiiiiitiie e
CONFigure:BTOoth:DH<pt>:MDRate:ULIMit.
CONFigure:BTOOth:FDRIftILLIMIL........oiuiiiiiiiit ettt
CONFigure:BTOOth:FDRIftIULIMIL.........ooiiiiiiiii ettt
CONFigure:BTOOth:FOFFSELLIMIL........cotiiiiiiiiiit ettt
CONFigure:BTOOth:FOFFSEEULIMIL.......cc..iiiiiiiieiie it
CONFigure:BTOoth:FREQUENCY:BAND...........oiiiiii e
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CONFigure:BTOoth:FREQuency:BAND:FIRSt

CONFigure:BTOOoth:IBSeMISSIONS:IFLIMIL.......coiiiiiiiiiieeie et e e
CONFigure:BTOoth:IBSEMISSIONSIL2MHZ.......ccuiiiiiiiiiii et
CONFigure:BTOoth:IBSEMISSIONSILAMHZ. ........ooiiiiiiii ettt
CONFigure:BTOO0th:IBSEMISSIONS:ILOMHZ.......coiiiiiiiiiie et
CONFigure:BTOoth:IBSEMISSIONSIMODE.........cccuiiiiiiiiiiiee ettt e
CONFigure:BTOoth:IBSEMiSSIONSINCHANNEIS. ........ouiiiiiiiiiiieie e 222
CONFigure:BTOO0th:IBSeMISSIONSINFAIIUIES.......ooiiiiiieiiiie ettt ettt et e et e e neeeeennes 225
CONFigure:BTOoth:IBSEMISSIONSINLIMIL.......cccuiiiiiiiiiiii e 225
CONFigure:BTOoth:IBSemissions:RLIMit.... ...225
CONFigure:BTOOth:ICFTOIEranCe:LLIMIt.........coooiiiiiiiiie ettt e e e e 208
CONFigure:BTOOth:ICFTOIEranCe:ULIMIL...........coiiiiiiiiiieiiee e 209
CONFigure:BTOOth: IFDRIFELLIMIL.......ccueiiiiiiit it 209
CONFigure:BTOOth:IFDRIft:ULIMIL........coiiiiiiiiiiiie et 209
CONFIgUre:BTOOtN:LENEIGY......c.uiiiiiiiiieiiie ittt ettt b e ees 149
CONFIgUre:BTOOtNILOAD........cetei ittt ettt ekt h et h e b et e e e b et e bt esab e e bt e enbeeabeeaneeean 223
CONFigure:BTOOth:MDRAE:LLIMIt........ceiiiiiiiiiieiecee e 210
CONFigure:BTOOth:MDREIEIULIMIL........ccuiiiiiiiiieiie ettt 210
CONFigure:BTOoth:MEASurement

CONFigure:BTOoth:MEASUrement:BWIDEN?........ooo et 176
CONFigure:BTOOth:MEASUrEMENTIFILTEN ... .ciiiiiiiiiiieie e 177
CONFigure:BTOoth:MODulation:DQO:ULIMIL.........coiiiiiiiiiiiieeece et 217
CONFigure:BTOoth:MODulation:F1AVerage:LLIMIt.........cc..eii it 210
CONFigure:BTOoth:MODulation:F1TAVerage:ULIMIt...........c.ooiiiiiiiiiiieeeeee e 211
CONFigure:BTOoth:MODulation:FIMaxX:IRANGE..........coiiiiiiiiit e 21
CONFigure:BTOoth:MODuUlation:FIMax:LLIMit..........coooiiiiiiieeieeeee e 211
CONFigure:BTOoth:MODuUlation:F2Max:IRANGE. .........coiiiiiiiiii et 212
CONFigure:BTOoth:MODulation:F2Max:LLIMit
CONFigure:BTOoth:MODulation:F3AVerage:LLIMIt..........c..eii i 198
CONFigure:BTOoth:MODulation:F3AVerage:ULIMIt...........c.coiiiiiiiiiiieeeeee e 199
CONFigure:BTOoth:MODulation:FDIViSion:LLIMit.........ccoiiiiiiiieieee e 21
CONFigure:BTOoth:MODUIation:P8PSK:ULIMIt...........coiiiiiiiiiieiiecneeeese et 217
CONFigure:BTOoth:MODulation:PDQPSK:ULIMIt.........couiiiiiiiieiieeie e 218
CONFigure:BTOoth:MODUIation:PSO9:ULIMIt.........coiuiiiiiiiieiiieiee et 218
CONFigure:BTOoth:MODuUIation:REPSKIULIMIt..........cooitiiiiiiiieieie e 218
CONFigure:BTOoth:MODulation:RDQPSK:IULIMIL..........coiiiiiiiiiiii e 219
CONFigure:BTOoth:PBSCo
CONFigure:BTOoth:POWer:AVERAGE:LLIMIt........c.oiiiiiiiiiiicee e 212
CONFigure:BTOoth:POWer:AVERAGEISTARI. ..ottt 204
CONFigure:BTOoth:POWErAVERAGEISTOP.......coiuiiiiiiiiii ettt 204
CONFigure:BTOoth:POWer:AVERAGEIULIMIL.........oouiiiiiiiiieieee e 213
CONFigure:BTO0th:POWEr:PEAK:RLIMIt......c.iiiiiiiiii et 213
CONFigure:BTO0th:POWErPEAKIULIMIL......c..oiiiiiiiiiii ettt 213
CONFIGUrE:BTOOtN:PTYPE. ...ttt ettt b e bt ettt ettt eees 177
CONFigure:BTOoth:RTPoWer:DAVErage:STARL. ........oiiiiiiiiiie ittt 214
CONFigure:BTOoth:RTPower:DAVerage:STOP.... ...214
CONFigure:BTO0Oth:RTPOWEr:GAVErage:STARL.......coiiie ettt e et e e eneee s 214
CONFigure:BTOoth:RTPOWErGAVErage:STOP........coiuiiiiiiiieiie ettt 215
CONFigure:BTOOth:RTPOWELLIMIL........ciiiiiiiiiit ettt 219
CONFigure:BTOOth:RTPOWEULIMIL.........cuiiiiiiiiieeieee et 219
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CONFigure:BTOOth:SEARCHIPULSEISTATE. ...ttt ettt ettt 178
CONFigure:BTOoth:SEARch:SYNC:LAP

CONFigure:BTO0th:SEARCH:SYNC:LAPIAUTO . ...ttt 178
CONFigure:BTOOth:SEARCH:SYNCISTATE. ...ttt sb et e s 179
CONFigure:BTOOth:SEARCHISYNCIUAP...... .ottt et et ene e b snee e 180
CONFigure:BTO0th:SEARCHh:SYNC:UAP:AUTO......oiitiiiiiiiie ittt 179
CONFIgUre:BTOOtN:STORE. ...ttt ettt b e h e bttt e be e e nb e e b e aneeeneas 223
CONFigure:BTOOth[:STANGAIT]. ... ettt ettt et e et e et e et et e e st e e ebeeeneeeeneeeneaaneaas 148
CONFigure:GENerator:BTOoth: TRIGger:DELay:CALCUIAtE. .........ccciiiiiiiiiiieiiieecce e 199
CONFigure:GENerator:BTOOth: TRIGGENDELAY?........ciiiiiiiiiieiiie ettt 199
CONFigure:GENErator:POWEILEVEL..........coi ittt st e e e 199
DIAGNOSHIC:SERVICEINSOUICE. .....eciiiiiie et e ettt e et e e st e e s e e e st e e anteeeaneeeesnnseeeanseaeensneaennseeas 155
DISPIAYIFORMEL. ...ttt h et h ettt e bt e et e e h ettt e ne e bt ene e bttt nees 238
DISPIay[:WINDOWSN>:MINFO[:STATE]. .....ee ittt ettt ettt ee ettt e et e e ebe e e e e eaeeemeeeeneeeneeeneaenneas 232
DISPIay[:WINDOWSNSJIMTABIE.......ccuiiiieieiie ittt ettt ettt 233
DISPIay[:WINDOWSNSTISIZE........oiitieiiieiet ettt ekt h e h ettt ettt bt e s bt e e e e enbeeteean 238
DISPIay[:WINDOWSN>:TABLEITEM. ...ttt ettt a et e et eente e seeenteeeneaenneenns 226
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVeL.........cccceciiiiiiiiiiiiii e 159
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccccervieriiriienne 159
FORMat:DEXPort:DSEParator..

FORMAt:DEXPOIMHEADET ......c..eiie ettt e et e e e e et e e et eeeente e e e nteeeanteeeansaeeeanseeeannseeenneeeenns
INITiate:SEQUENCEIABORL. ..ottt ettt ettt h e e bt e st e bt et e e beeenes
INITiate:SEQUENCEIMMEIALE. ... eeiiiiiii ettt ettt e et e e s eae e e e be e e e enteeeaenneeean
INITiate:SEQUENCEIIMODE..........ooiiiee ettt e e e st e e et e e et e e e enseeeeanseeeeanseeeanneeeeanseeeennseeenn
INITIGtESNZICONIMERGS. ...ttt ettt e bt bt e et ekt e e et e e e he e e ab e e ehe e e bt e e neeenaeeeneeenees
INITIAtE NS ICONTINUOUS. ...ttt ettt ettt ettt e e bt e e e ee e e e eate e e e ame e e e e aeeeeanne e e e amteeeeanseeeannseeeanneeeanneeaaannen
INITiate<n>[:IMMediate]..

INPUE AT TENUATION. ...tk e et e et e e st e e et e e ettt e e aane e e e e e e neneas
INPUEATTENUALIONIAUTO ...ttt ettt et e sttt e e e et e e e ket e e e bb e e e e mbe e e e emteee e amseeeaneeeeanneeeaanneaaas
INPUt:ATTENUAtiON:AUTO:IMODE....... ..ottt s e e st e e ettt e e et e e e snteeeannseeeanneeeeanseeeennneeeanees 160
INPut:ATTenuation:PROTECHONIRESEL........cc.uiiiiiiiieiie ettt 150
LN U1 6 ©10 1N\ [=Te7 (o] SRR RURRR
INPULEICOUPTING. ...ttt h et ettt ekt et s bt et e e be e e bt e see e eneenareenbeeaane
INPUEIDPAT R ettt h et ekt e bt bt e b et e e bt e bt e e e bt e she e ea bt e ehe e e be e beeebeennbeeteeans
LU = I TSSO P USSR
INPULEATTAUTO . ...ttt ettt ettt e et e et e et e e e st e e st e easeese e e st e e eseeesseeenseeaseeanseesneeenneennees
[N = I S N L= SRS P RS PPOP
INPut:EGAINn[:STATe]....

INPULIFILEIPATH. ...ttt ettt ettt et e et e e be e et eeeat e e abe e seeesbeesaeeenseeenseenseeeseeeseesnnennaeanes

INP UL FILTErHPASS :STATE]. ..ttt ettt e et e e e ettt e e et e e e e sa e e e eas e e e saseeeesseeeenseeeeenseeesnnaeean 151
IN P UL I LT Y TG S TATE] . ettt ettt ettt ettt et ettt e e e e h e e e s e e eaeeebeees e e e ebeeemeeeeseeenbeeaseaenseeenseanseaans 151
INP UL GAINISTATE. ...ttt ettt et ettt et e e et e e st e eat e e beeesee et e e easeeseeenseesseeensaessseensaeeseeenseesnseensenans 161
INPULIGAINIVALUE]. ..tttk h e et ekttt h et e st e e ea bt e bt e e hb e e bt e embeeebeeenbeeabeeenne 161
INPUEIMPEAANCE. . ...ttt ettt e ettt e e ettt e e e as e e e ket e e e be e e e amte e e e amtbeeeaneeeeaanneaeannenaas 152
INPUEIMPEAANCEIPTYPE...... ittt ettt et e et e e et e e et e e e e st e e e nteeeansaeeeanseeeeansaeennsaeaennneeas 152
INPULISELECL. ...ttt et h ekt h e bt e h et e bt e e ab e e bt e e hb e e bt e enb e e bt e enbeenbeeanees 152
INPULTYPE. ...ttt ettt et e et e e et e e bt e es e e e aeeeae e e st e emte e ke e emseeeaeeemseeesseebeeensaeseeenbeaaseaans 152
INSTrument:CREALE:IDUPLICALE. .......ccciiiie ittt et e et e st e e s e e e snneeeesnneeeenneaeenneeeeanes 145
INSTrUmMENt:CREGIEIREPLACE. ... ittt ettt et et ns 145
INSTrument:CREGLE[:INEWV...... ettt ettt e e et e e s st e e e amn e e e e nbeeeenaeaeennneas 145
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INSTIUMENEDELELE. ...ttt bttt et h et et e h e e bt e e s b e e bt e et e e bt e et e e abeeenes 146
IN S T UM LIS T 2. ettt ettt et e e e et e st e es e e e b e e ehe e e s e e eabeebeeemeeeeneeenseenseeenbeeaneaanneas 146
INSTIUMENTERENGME. .....ci ittt et e e sttt e e s st eeeasee e e enseeeesnteeeesnseeeesnseeeanneneeansaneannsenenn 147
INSTIUMENIESELECE]. ... eieeeeiiee ettt et e e e et e e et e e et e e e et e e e sasaeeesaseeeeseaeeanseeeaenseeeas 147
LAYOUL:ADD[:WINDOW]?...... ettt ettt ettt ettt bt e e st e e ae e e mte et e e e m b e e eaeeenseeeseeanbeeessaeneeenneenseaanne 239
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt et et b et eae et et e e e e s e e tee e 240
LAYOUL: IDENETY[:VVINDOW] 2.ttt ekttt et eh ettt e e b e bt e ese e ettt et e ennes 241
LAYOULIMOVE[IWINDOW]. ... ettt ettt ettt ettt ettt h et e e st e et e et e e emseeeneeemseeeseeebeeensaeneeenneenseaanne 241
LAYOUt:REMOVE[IWINDOW]. ...ttt ettt sttt eae et e e et e naeeennees 242
LAYOUE:REPLACE[:WINDOW].....ce ittt e e ettt e ettt e ettt e e e e s ettt e e e e e e st e e e e e e e annnseeeeeeesannsnseneaeeeeanns 242
[N o TN ] o 1 (= SO URPPUUPRUUROUPINE 242
LAYOUL:WINDOWSNZIADD?......e e e e eeee st e s e e sttt e ettt e e sstee e snsteeeasseeeesseeeanseeaeanseeeeanseeeeanseeeannseeeansenenn 244
LAYout:WINDow<n>:REMove...

LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ettt e et e et e e et e e e e nse e e e nbeaeaanneaeaas
MMEMOTrY:LOAD:IQ:STREAM ...ttt ettt b ettt ae ettt e st te e e nbeeaene s
MMEMory:LOAD:IQ:STREAMIAUTO.......ciiiiiiiiieitete sttt ettt 154
MMEMOry:LOAD:IQ:STREAM:LIST 2. .ttt b ettt sne e e 155
MMEMOTY:STOREIBT:MEAS. ...ttt e et e et e et eme e eeeme e e e ne e e e eseeneeeneeneenneenes 246
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt h bt e bt e e bt et b eebe e e se e e bt e enbeeabeeanne 247
OUTPULIFISBANA?. ...ttt et et e ettt et e e st e e s b e e e bt e emeeeeaeeenbeeeseeenbeesnseenseeenbeeaaeaannaaas 156
(@ L I I T o | T 1 o7 P 156
OUTPUL: TRIGEI<tP>IDIRECHON. ...ttt ettt b et ettt et eeneeeaeeenees 156
OUTPULTRIGEISEPZILEVEL. ...ttt ettt ettt e et e b eeae e et e e e neeeebeeaneeas 157
OUTPUL TRIGGEISIPZIOTY PR, ettt ettt sae et e 157
OUTPUt: TRIGEr<tp>:PULSEIMMEIAE. ........coiiiiiiiiiiiiii et 158
OUTPUt:TRIGEr<tp>:PULSEILENGEN.....cuiiiiiiii e 158
SYSTem:PRESet:CHANnel[:EXEC]....

SY STEMISEQUENCET ...ttt ekttt e h ettt e bt e e bt e b et e e bt e e kbt et e e e b e e bt e eab e e beeenbeeebeesnneenee
TRACE:IQ:FILE:REPEHHONICOUNTL. .......eiiiiiiiiiii ettt

QLR AN O =T g e [ T 1 SRS 247
TRIGGEM:SEQUENCEIDTIME. ...ttt ettt et e h et e ittt e e s b e e bt e naeeeneas 166
TRIGger[:SEQUeNce]:HOLDOS:TIMEL. ..ottt 166
TRIGger[:SEQUEeNCE]:IFPOWEIHOLDOR ...t et 166
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ...ttt 167
TRIGGer[:SEQUENCEL:LEVEIIFPOWET ..o et 167
TRIGger[:SEQuence]:LEVEI[:EXTerNal<POIt>]......c..oiiiiiiiiiiiiii ettt 167
TRIGGEM: SEQUENCE]:SLOPE. ...ttt b ettt ettt e et e bt e et e e st e ebeesneeanne

TRIGger[:SEQuence]:SOURce

User Manual 1179.6450.02 — 05 y{1:]



	Cover
	Contents
	1 Documentation overview
	1.1 Getting started manual
	1.2 User manuals and help
	1.3 Printed safety instructions
	1.4 Videos
	1.5 Service manual
	1.6 Instrument security procedures
	1.7 Specifications and brochures
	1.8 Application notes, application cards, white papers, etc.
	1.9 Release notes and open-source acknowledgment (OSA)

	2 Welcome to the R&S FSV3 Bluetooth measurement application
	2.1 Key features
	2.2 Starting the R&S FSV3 Bluetooth measurement application
	2.3 Understanding the display information

	3 Measurement basics
	3.1 About Bluetooth BR/EDR/LE
	3.1.1 Bluetooth packet types for BR/EDR
	3.1.1.1 ACL packets
	3.1.1.2 SCO and eSCO packets
	3.1.1.3 Link control packets for ACL, SCO, eSCO transport modes

	3.1.2 Bluetooth transport modes
	3.1.3 Packet structure and fields
	3.1.3.1 Access code
	3.1.3.2 Header
	3.1.3.3 Payload format

	3.1.4 Bluetooth modulation schemes
	3.1.5 Packet formats for LE
	3.1.6 Packet types for LE
	3.1.7 Packet structure and fields
	3.1.7.1 Advertising channel packet structure
	3.1.7.2 Data channel packet structure

	3.1.8 Modulation scheme for LE
	3.1.9 Direction finding

	3.2 About the Bluetooth BR/EDR/LE Modulation Characteristics measurement
	3.2.1 Measurement filter
	3.2.2 Trigger concepts

	3.3 About the Bluetooth BR/EDR/LE spurious emissions measurement
	3.4 About channel sounding measurements
	3.4.1 Channel sounding architecture
	3.4.2 Fractional frequency offset actuation error (FAE)
	3.4.3 Radio frequencies
	3.4.4 Channel sounding RF channels
	3.4.5 Channel sounding packet types
	3.4.6 Main mode type CS-TONE
	3.4.7 Access addresses
	3.4.8 DUT and analyzer roles in the CS measurement
	3.4.9 Trigger settings optimization
	3.4.10 Signal calibration and generator trigger offset


	4 Measurements and results
	4.1 Result displays for Modulation Characteristics measurements
	4.2 Result displays for In-band Spurious Emissions measurements
	4.3 Result displays for Channel Sounding Measurements

	5 Configuration
	5.1 Configuration overview
	5.2 Configuration according to digital standards
	5.3 Input, output and frontend settings
	5.3.1 Radio frequency input
	5.3.2 Settings for input from I/Q data files
	5.3.3 Output settings
	5.3.4 Frequency settings
	5.3.5 Amplitude settings

	5.4 Trigger settings
	5.5 Gate settings
	5.6 Modulation Characteristics measurement settings
	5.6.1 Data acquisition
	5.6.2 Burst and synchronization settings
	5.6.3 Demodulation settings

	5.7 In-band Spurious Emissions measurement settings
	5.8 Channel sounding measurement settings
	5.8.1 Channel sounding signal description
	5.8.1.1 Physical mode
	5.8.1.2 DUT role
	5.8.1.3 Procedure
	5.8.1.4 Mode 0 settings
	5.8.1.5 Main mode settings
	5.8.1.6 FAE table

	5.8.2 Generator configuration
	5.8.2.1 Generator trigger offset
	5.8.2.2 Generator and DUT levels


	5.9 Sweep settings
	5.10 Adjusting settings automatically

	6 Analysis
	6.1 Analyzing modulation characteristics
	6.1.1 BR and LE signals
	6.1.1.1 Power range for analysis
	6.1.1.2 Checking limits (BR)
	6.1.1.3 Checking limits (LE)

	6.1.2 EDR signals
	6.1.2.1 Evaluation range
	6.1.2.2 Checking limits (EDR)


	6.2 Analyzing in-band spurious emissions
	6.2.1 Measurement settings depending on standard
	6.2.2 Measurement settings
	6.2.3 Saving and loading predefined settings
	6.2.4 Checking limits
	6.2.5 Result configuration

	6.3 Limit settings for CS measurements
	6.3.1 Power limits
	6.3.2 Spectrum limits
	6.3.3 Modulation limits

	6.4 Trace / data export configuration
	6.5 Working with markers in the R&S FSV3 Bluetooth measurement application
	6.5.1 Marker settings
	6.5.1.1 Individual marker setup
	6.5.1.2 General marker settings

	6.5.2 Marker positioning functions

	6.6 Display configuration

	7 How to perform Bluetooth BR/EDR/LE measurements
	8 Measurement examples
	8.1 Measurement example 1: Analyzing modulation accuracy for a basic Bluetooth signal
	8.2 Measurement example 2: Analyzing in-band spurious emissions for a basic Bluetooth signal
	8.3 Measurement example 3: Performing a channel sounding measurement

	9 Remote commands to perform Bluetooth BR/EDR/LE measurements
	9.1 Introduction
	9.1.1 Conventions used in descriptions
	9.1.2 Long and short form
	9.1.3 Numeric suffixes
	9.1.4 Optional keywords
	9.1.5 Alternative keywords
	9.1.6 SCPI parameters
	9.1.6.1 Numeric values
	9.1.6.2 Boolean
	9.1.6.3 Character data
	9.1.6.4 Character strings
	9.1.6.5 Block data


	9.2 Common suffixes
	9.3 Activating Bluetooth BR/EDR/LE Measurements
	9.4 Configuring Bluetooth BR/EDR/LE measurements
	9.4.1 Selecting the standard and measurement
	9.4.2 Input and output settings
	9.4.2.1 RF input
	9.4.2.2 Input from I/Q data files
	9.4.2.3 Output settings
	9.4.2.4 Configuring the trigger output

	9.4.3 Amplitude settings
	9.4.4 Frequency settings
	9.4.5 Triggering measurements
	9.4.6 Gating
	9.4.7 Adjusting settings automatically
	9.4.8 Configuring Modulation Characteristics measurements
	9.4.8.1 Data acquisition
	9.4.8.2 Burst synchronization
	9.4.8.3 Demodulation

	9.4.9 Configuring In-band Spurious Emissions measurements
	9.4.10 Configuring Channel Sounding Measurements

	9.5 Performing a measurement
	9.6 Analyzing Bluetooth BR/EDR/LE measurements
	9.6.1 Analyzing modulation characteristics
	9.6.1.1 BR and LE signals
	Power range
	Result statistics
	Defining limit checks

	9.6.1.2 EDR signals
	Evaluation range
	Defining limit checks


	9.6.2 Analyzing in-band spurious emissions
	9.6.2.1 Measurement settings
	9.6.2.2 Checking limits
	9.6.2.3 Configuring the Result Summary

	9.6.3 Working with markers
	9.6.3.1 Individual marker settings
	9.6.3.2 General marker settings
	9.6.3.3 Marker search and positioning settings


	9.7 Configuring the result display
	9.7.1 General window commands
	9.7.2 Working with windows in the display

	9.8 Retrieving results
	9.9 Deprecated commands
	9.10 Programming examples: Measuring Bluetooth BR/EDR/LE signals
	9.10.1 Programming example 1: Measuring modulation accuracy
	9.10.2 Programming example 2: Measuring in-band spurious emissions
	9.10.3 Programming example 3: Channel sounding


	Annex
	A Predefined standards and settings

	Glossary: Abbreviations
	List of commands (Bluetooth)

