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At a glance

The R&S®CBT/R&S®CBT32 Bluetooth® tester
performs fast and comprehensive RF and audio
measurements for R&D, production and verification.

R&S®CBT Bluetooth® tester with large display for R&D and production.

The R&S®CBT performs Bluetooth® RF tests at extremely
high speed. In addition to power, modulation, frequency
and BER tests, the R&S®CBT carries out a variety of spec-
trum measurements without requiring any extra spectrum
analyzers. While conventional Bluetooth® testers sequen-
tially measure power, modulation, frequency accuracy and
also frequency drift, the R&S®CBT performs all these mea-
surements in a single test cycle, which makes the instru-
ment very fast in production applications. For use in the
lab, the R&S®CBT offers traces for power, modulation and
spectrum, which are output in realtime on a large graphi-
cal display.

Key facts

1 Qualified by Bluetooth® SIG for RF measurements

1 Highly flexible troubleshooting in R&D

1 Very short measurement times for high throughput in
production

1 Integrated spectrum measurements

1 RF tests on Bluetooth® devices in compliance with
Bluetooth® 1.2, 2.0, 2.1, 3.0 + HS and 4.0 core
specifications

1 R&S®CBTgo software supporting all 38 Bluetooth® RF
test cases

1 Cost-effective R&S®CBT32 rack version for production
applications

1 Multiple audio options available

1 EDR option (R&S®CBT-K55) for enabling a large number
of EDR RF tests

1 R&S®CBT-K57 Bluetooth® low energy option for
measuring and generating Bluetooth® low energy signals
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R&S®CBT/

R&S®CBT32

Bluetoot
Benefits

N® Tester
and

key features

Fast and highly flexible - in the lab, for R&D and

production

1 R&S®CBT - the most versatile Bluetooth® tester for
troubleshooting in the lab

1 R&S®CBT - the record holder in speed for Bluetooth®
tests in production

1 R&S®CBT and R&S®CBT32 - the perfect combination for
R&D and production

> page 4

Basic rate and enhanced data rate (EDR)

RF testing

1 Setting up a Bluetooth® test mode connection
1 Power measurements (TX)

1 Timing measurements (TX)

1 Modulation and frequency measurements (TX)
1 Spectrum measurements (TX)

1 Receiver quality measurements (RX)

> page 6

Bluetooth® low energy (LE) RF testing
1 Direct test mode

1 Output power (TX)

1 Modulation characteristics (TX)

1 Frequency offset and drift (TX)

1 Spectrum in-band emissions (TX)

1 Receiver quality measurements (RX)

> page 10

Audio testing

1 Setting up a Bluetooth® audio connection

1 Dual-channel audio generator and analyzer
1 Audio measurements

> page 12

Special features

1 Information signaled by the EUT

1 Park, hold, sniff

1 Channel display in frequency hopping mode
1 Measurements without test mode

1 Measurements without link setup

> page 15

R&S°CBTgo software for automatic testing
> page 16
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Fa S-t a n d h i h | R&S®CBT - the most versatile Bluetooth® tester
g y for troubleshooting in the lab
. . The high versatility of the R&S®CBT results from the use
fl b | -th of a parametric measurement concept, which allows all
eXI e o I n e Bluetooth® signal parameters to be set in virtually any
desired combination. The effect of different parameter
| a b fo r R & D a n d combinations on results can be seen immediately. For ex-
I ample, most measurements can be performed on single
frequencies or in hopping mode using any desired bit pat-

p rO d u Cti 0 n terns and packet types.

Traces are output virtually in realtime on the large graphi-
cal display of the R&S®CBT. They can be analyzed in detalil
with the aid of switchable markers. Measurement param-
eters (e.g. level and frequency) and other settings (e.g.
marker positions) can conveniently be varied using the
rotary knob. Power control (legacy or enhanced) is avail-
able in all TX measurement menus. It is easy to measure
modulation or spectral characteristics at different transmit
powers. It is possible, for instance, to define tolerances
for each measured value, or to stop a measurement se-
quence after a certain number of measurements or when
a tolerance has been exceeded. In addition to the com-
mon traces for power, modulation and spectrum, averaged
minimum or maximum traces can be displayed over a
user-defined number of packets.

The R&S®CBT32 (bottom) is a cost-effective rack version of the
R&S®CBT (top) featuring identical test capabilities and has been
optimized for use in production.
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R&S®CBT - the record holder in speed for
Bluetooth® tests in production

The R&S®CBT uses parallel signal processing and therefore
performs Bluetooth® tests in production lines at extremely
high speed. While conventional Bluetooth® testers sequen-
tially measure power, modulation, frequency accuracy and
frequency drift, the R&S®CBT performs all these measure-
ments in a single test cycle, offering unparalleled speed for
Bluetooth® TX measurements. The highly flexible remote
control programming makes it easy to adapt measure-
ment configurations to any specific test requirements, and
measurements are then performed at maximum possible
speed. For example, if measurements are to be carried

out on five channels instead of the three channels used

by conventional testers, the R&S®CBT remote control pro-
gram can easily be modified to include two more chan-
nels. In the case of other testers, this would require run-
ning the entire test sequence a second time, which would
considerably slow down the measurement process.

Rear view of the R&S®CBT.

AT
00T TESTER

MONITOR

R&S®CBT and R&S®°CBT32 - the perfect
combination for R&D and production

Featuring a wide range of control options and a large dis-
play, the R&S®CBT is the ideal choice for R&D applications
in the lab. When a product is to be transferred to produc-
tion, the remote control program for the tester can first be
created conveniently on the R&S®CBT, which allows every
test step to be verified in manual operation. Later, in the
production line, the more favorably priced R&S®CBT32
can be used. The R&S®CBT32 is intended exclusively for
remote control and optimized for integration into 19"
racks. The R&S®CBT and the R&S®CBT32 have identical
hardware and software, the main difference being that the
R&S®CBT32 has no control elements.

REF IN TRIG. OUT
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Basic rate and

enhanced data rate
(EDR) RF testing

Setting up a Bluetooth® test mode connection
The R&S®CBT acts as a master in a Bluetooth® piconet,
the EUT (equipment under test) as a slave. The R&S®CBT
can perform the inquiry procedure for the identification
of all Bluetooth® devices within range of the R&S®CBT.
The Bluetooth® test mode specification stipulates that the
EUT has to be locally enabled for the test mode. After a
Bluetooth® link is established, the R&S®CBT sends test
control commands to the EUT to switch it to the desired
test mode. In the test mode, the R&S®CBT can perform a
multitude of transmitter and receiver measurements.

Power measurements (TX)

The current measurement values for each parameter are
displayed on the R&S®CBT screen. In addition, average,
maximum and minimum values are displayed as a result of
a statistical evaluation of a settable number of Bluetooth®
packets (bursts).

Output power

Measurement parameters:

1 Nominal power: average power from bit O to the last bit
of the burst

1 Peak power: highest power level within the entire burst
including the power ramps

1 Leakage power: average power across two measurement
windows before and after the burst; the position and
length of each window can be defined

Relative power

To determine the power of EDR packets, the R&S®CBT
measures the average power within the GFSK portion as
well as within the DPSK portion of an EDR packet and cal-
culates the power difference.

Measurement parameters:

1 P - measured from bit O to the last bit of the packet

header
1 P . measured from the first bit of the synchronization
sequence to the last bit of the packet, excluding trailer
bits
! PDPSK -

+1dB

P .. difference should be between -4 dB and

GFSK*

Power control

The R&S®CBT supports both legacy and enhanced power
control. Three keys are available for manual power control:
“"Power up”, “Power down"” and “Power max”. After each
keystroke, the R&S®CBT displays the difference power
level with respect to the previous level. An outstanding
feature of the R&S®CBT is that power control functionality
is available also for all frequency, modulation and spec-
trum measurements.

The R&S®CBT controls the EUT in the test mode via test control commands

Test control
commands

Master

Test data

R&S°CBT

Local
activation/
enabling

EUT



Timing measurements (TX)

Measurement parameters:

1 Packet timing: time difference between ideal master
receiver slot and detected bit O of the received burst; this
measurement is displayed on the output power screen

1 Guard time (EDR): time interval between the end of the
last GFSK symbol of the packet header and the beginning
of the reference symbol of the synchronization sequence;
this measurement is displayed on the relative power
screen

Modulation and frequency measurements (TX)

Measurement of basic rate packets

Measurement parameters:

1 Frequency accuracy/initial carrier frequency tolerance
(ICFT): difference between the measured transmit
frequency and the expected transmit frequency,
measured in the preamble at the beginning of each
packet

1 Carrier frequency drift: difference between the frequency
at the start of a packet and the frequency in the payload

1 Maximum drift rate: maximum drift rate, anywhere within
the packet payload

1 Frequency deviation: average, maximum and minimum
frequency deviation within the packet payload

In compliance with the Bluetooth® RF test specification,
a minimum of 99.9% of all measured bits must have a
frequency deviation of at least 115 kHz. The R&S®CBT
shows the measured percentage in a dedicated field (bits
above threshold) in the GFSK modulation menu. The

115 kHz threshold value can be varied as required.

EDR carrier stability and modulation accuracy

To perform these measurements, a Bluetooth® packet is
first divided into the GFSK portion (packet header) and
multiple blocks, each containing 50 symbols of the DPSK
portion (payload).

Modulation, frequency and drift measurement of a basic rate packet.
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Measurement parameters:

1 Carrier frequency stability (w): The R&S®CBT determines
the average frequency within the packet header. The
result w, is the difference between the average frequency
and the expected frequency

Carrier frequency stability (W e ThE R&S®CBT
determines the average frequency for each block of the
DPSK portion relative to the average frequency within the
GFSK portion, i.e. the result w, is the difference in each
case. The largest measured w, value is displayed

RMS DEVM: The R&S®CBT measures the differential error
vector magnitude (DEVM) for each of the 50 symbols of
a block. It then calculates the RMS DEVM value for each
block and displays the largest value

Peak DEVM: The R&S®CBT determines the peak DEVM
value by analyzing all symbols of all blocks

99% DEVM: The R&S®CBT displays the percentage of
measured symbols whose DEVM value is at or below an
adjustable threshold

EDR differential phase encoding

This measurement checks whether the EDR encoder in
the EUT is functioning properly. This is done by means of a
BER measurement in TX test mode. The EUT sends a pre-
defined bit sequence to the R&S®CBT, which compares the
received bits with the expected bits.

Measurement parameters:

1 BER: percentage of bit errors that have occurred within
the current statistical cycle

1 Percentage of packets with 0 bit errors within the current
statistical cycle

Frequency stability and modulation accuracy measurement of an

EDR packet.
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EDR 1/Q constellation diagram and phase difference
characteristic

The 1/Q constellation diagram displays EDR packets in the
1/Q plane. Bluetooth® EDR packets use differential modula-
tion (DPSK); the 1/Q diagram in the absolute symbol mode
therefore does not provide any information as to the de-
codability of the signal. For this reason, the R&S®CBT also
offers a differential display in the 1/Q plane (differential
symbol mode), where the preceding symbol is used as a
reference in each case. This makes is possible to assess
the signal quality.

The phase difference characteristic shows the phase dif-
ference of each symbol relative to the preceding symbol
as a function of time. The phase difference characteristic
contains the bit information of each symbol and allows the
individual symbols to be decoded. Using this characteris-
tic, it is also possible to check the DPSK synchronization
sequence.

Spectrum measurements (TX)

20 dB bandwidth

The graphic display in the 20 dB bandwidth measurement
menu shows the frequency spectrum of the measured
Bluetooth® channel. This spectrum measurement can

be performed in hopping mode in addition to fixed
frequencies.

Measurement parameters:

1 f . lowest frequency at which the power level drops
to 20 dB below the peak power of the measurement
channel

1 f,: highest frequency at which the power level drops
to 20 dB below the peak power of the measurement
channel

1 f, — 1, difference between the two values; should be
smaller than 1 MHz

Constellation diagram of an EDR packet in differential symbol mode.
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The 20 dB reference value can be varied as required. The
R&S®CBT shows the results for the current, average and
maximum display modes.

Frequency range

The graphic display in the frequency range measurement
menu shows the spectral characteristic of the measured
Bluetooth® signal at the upper and the lower end of the
Bluetooth® frequency band.

Measurement parameters:

1 f - lowest frequency at which the power level drops to
-30 dBm

1 f, - highest frequency at which the power level drops to
-30 dBm

The =30 dBm limit on the R&S®CBT corresponds to a spec-
tral power density of =80 dBm (1 Hz) EIRP.

Adjacent channel power (ACP)

The ACP measurement menu shows the absolute power of
a center channel as well as of three upper and three lower
channels. All channels are user-selectable. The R&S®CBT
performs ACP measurements in compliance with the
Bluetooth® RF test specification. The tester starts output-
ting results for all seven channels after less than a second,
which considerably reduces test time in the lab as com-
pared with the use of conventional spectrum analyzers.

EDR in-band spurious emissions (gated ACP)

The ACP measurement menu includes a gating switch that
allows to change over between normal and gated ACP
measurements.

In the gating mode, the R&S®CBT additionally displays the
P, andP results stipulated by the Bluetooth® RF

TXref TX-26dB
test specification.

Phase difference characteristic of an EDR packet.
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Receiver quality measurements (RX)

For RX measurements, the tester’s built-in signal genera-
tor delivers a selectable bit sequence, which is sent to the
EUT, looped back and demodulated and processed by the
R&S®CBT. The TX level of the R&S®CBT can be adjusted.
When the EDR option is added, the receiver quality mea-
surement menu offers EDR packet types (2-DH1, 2-DH3
and 2-DHb as well as 3-DH1, 3-DH3 and 3-DHb) in addi-
tion to the basic rate packet types (DH1, DH3, DH5).

BER/PER tests

Measurement parameters:

1 Bit error rate (BER): percentage of errored bits returned
by the EUT

1 Bit errors: number of errored bits returned by the EUT

1 NAK rate: percentage of packets returned by the EUT
with a negative acknowledgment (NAK); the EUT returns
a packet with a NAK if it contains at least one bit error

1 Packet error rate (PER): percentage of errored packets
returned by the EUT; the R&S®CBT ignores errored
packets in the BER calculation

The PER result is broken down according to the following

five criteria:

1 Missing packets: percentage of packets not returned by
the EUT

1 HEC error: percentage of returned packets containing
noncorrectable bit errors in the header

1 CRC error: percentage of returned packets containing at
least one error in the payload; these errors are bit errors
that occur during retransmission of the packet

1 Wrong packet type: percentage of returned packets with
incorrect packet type; these are usually null packets

1 Wrong payload length: percentage of packets returned
with incorrect payload length

The R&S®CBT offers a BER search function that automati-

cally determines the EUT sensitivity level for a predefined
BER level.

20 dB bandwidth measurement.
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Dirty transmitter

For BER tests, the Bluetooth® RF test specification stipu-
lates a nonideal transmitter (dirty TX) as a signal source in
the tester.

Dirty transmitter for basic rate packets

Every 20 ms, the dirty TX changes the frequency offset,
modulation index and symbol timing error. A table in the
specification lists ten different value combinations of these
three parameters, which are used one after the other. The
dirty TX additionally superimposes a defined frequency
drift on its output signal; the frequency drift phase varies
by 180° from packet to packet.

Dirty transmitter for EDR packets

Every 20 packets, the dirty TX changes the frequency
offset and symbol timing error. A table in the specifica-
tion lists three different value combinations of these two
parameters, which are used one after the other. The dirty
TX additionally superimposes a defined frequency drift on
its output signal; the frequency drift phase varies by 180°
from packet to packet.

The dirty TX in the R&S®CBT and R&S®CBT32 can be oper-

ated in the following modes:

1 Dynamic dirty TX using the value table from the
specification; drift superposition switched on

1 Dynamic dirty TX using a user-defined value table; drift
superposition switched on or off

1 Static dirty TX; the values for frequency offset,
modulation index and symbol timing error can be set in
any combination with one another; drift superposition
switched on or off

EDR in-band spurious emissions measurement.
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Bluetooth®

low energy (LE)

RF testing

Low energy in-band emissions measurement.
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Direct test mode

To perform the necessary RF tests, Bluetooth® low energy
chips support special direct test modes that can be en-
abled via the serial interface of the R&S®CBT/R&S®CBT32.

For transmitter measurements, a Bluetooth® chip transmits
a defined data packet on a selectable frequency at regu-
lar intervals (direct TX mode). The R&S®CBT/R&S®CBT32
measures the RF parameters of the equipment under test
(EUT).

For receiver tests, the EUT receives data packets from the
R&S®CBT/R&S®CBT32 and checks each packet for bit er-
rors on the basis of the CRC checksum (direct RX mode).
Using the result of this check, the R&S®CBT/R&S®CBT32
calculates and displays the packet error rate (PER). With
dual-mode chips, test mode control is accomplished via
the familiar HCI interface. Single-mode chips use a new,
serial (two-wire) interface.

Output power (TX)

Measurement parameters:

1 Nominal power: average power from bit O to the last bit
of the burst

1 Peak power: highest power level within the entire burst
including the power ramps

1 Maximum difference between peak power and average
power

1 Leakage power: average power across two measurement
windows before and after the burst; the position and
length of each window can be defined

Modulation characteristics (TX)

Measurement parameters:

1 Frequency deviation: average, maximum and minimum
frequency deviation within the packet payload

1 Bits above threshold: In compliance with the Bluetooth®
RF test specification, a minimum of 99.9% of all
measured bits must have a frequency deviation of
at least 185 kHz. The R&S®CBT shows the measured
percentage in a dedicated field in the Bluetooth® low
energy modulation measurement window. The 185 kHz
threshold value can be varied as required



Frequency offset and drift (TX)

Measurement parameters ":

1 Frequency accuracy: difference between measured
transmit frequency (f,) and expected transmit frequency
(f.,) measured in the preamble at the start of a packet

1 Initial frequency drift: difference between the frequency
at the start of a packet (f ) and the frequency at the start
of the payload (f,)

1 Frequency drift: maximum difference between the
frequency at the start of a packet (f;) and the frequencies
measured in the payload (f, to f,)

1 Maximum drift rate: maximum drift rate anywhere within
the packet payload

1 Frequency offset: maximum difference between the
frequencies (f, to f,) measured in the payload and the
expected transmit frequency (f,)

Spectrum in-band emissions (TX)

The low energy spectrum measurement menu shows the
absolute power of the center frequency as well as of three
upper and three lower frequencies. Within the Bluetooth®
frequency band, all these frequencies can be set with a
resolution of 1 MHz. The R&S®CBT performs the in-band
emissions spectrum measurement in compliance with the
Bluetooth® low energy RF test specification.

Receiver quality measurements (RX)

To measure receiver sensitivity, the R&S®CBT/R&S®CBT32
generates packets in line with the Bluetooth® low energy
specification and transmits them at regular intervals.

Signal parameters

The following signal parameters can be set:
1 RF level

1 Frequency (channel)

1 Packet type

1 Payload data length

1 Payload data pattern

The R&S®CBT generates the correct CRC checksum for
each packet. The EUT investigates each received packet
for bit errors by comparing the checksum delivered by the
R&S®CBT with the checksum calculated in the EUT. The
EUT transmits the number of packets received error-free to
the R&S®CBT/R&S®CBT32, which then calculates and dis-
plays the PER. If the report integrity mode is enabled, the
R&S®CBT/R&S®CBT32 generates a corrupt CRC checksum
for every second packet. This test allows the PER report
mechanism in the EUT to be checked.

U f: f, to f, refer to the Bluetooth® low energy RF test specification.

Dirty transmitter for Bluetooth® low energy

The Bluetooth® low energy RF PHY test specification stipu-
lates a nonideal transmitter (dirty TX) as a signal source in
the tester. Every 50 packets, the dirty TX changes the fre-
quency offset, modulation index and symbol timing error.
A table in the specification lists ten different value com-
binations of these three parameters, which are used one
after the other. The dirty TX additionally superimposes a
defined frequency drift on its output signal; the frequency
drift phase varies by 180° from packet to packet.

The dirty TX for Bluetooth® low energy in the R&S®CBT

and R&S®CBT32 can be operated in the following modes:

1 Dynamic dirty TX using the value table from the
specification; drift superposition switched on

1 Static dirty TX; the values for frequency offset,
modulation index and symbol timing error can be set in
any combination with one another; drift superposition
switched on or off

Rohde & Schwarz R&S®CBT/R&S®CBT32 Bluetooth® Tester 11



Au d i O -te S-ti n g Setting up a Bluetooth® audio connection

To perform audio tests with the R&S®CBT/R&S®CBT32, a
normal Bluetooth® connection must be established with
the EUT after the inquiry procedure, with the R&S®CBT/
R&S®CBT32 always acting as the master. For this purpose,
it might be necessary to enter the PIN code required by
the EUT on the R&S®CBT. At a keystroke, the R&S®CBT/
R&S®CBT32 then switches to a user-selectable submode:
1 Audio mode
1 HF profile (R&S®CBT-K54 option)
1 HF/AG profile (R&S®CBT-K54 option)
1 HS profile (R&S®CBT-K54 option)
1 HS/AG profile (R&S®CBT-K54 option)
1 A2DP(sink) profile (R&S®CBT-K52 option)

In audio mode, the R&S®CBT establishes a synchronous
connection-oriented (SCQO) link to the EUT. The built-in
Bluetooth® speech codec of the R&S®CBT supports CVSD
as well as A-law and p-law coding. External audio gen-
erators and analyzers can be connected by means of an
analog input and an analog output on the R&S®CBT front
panel. The described functionality is provided as standard
by the R&S®CBT and R&S®CBT32 base units.

Audio connectors of the R&S®CBT with the R&S®CBT-B41 audio option

<8> ROHDE&SCHWARZ  CBT - BLUETOOTH TESTER Bluetooth® 1153.9000K35
FUNCTION E |
Connect. —©)ar1 ]
b : e AFlin
sge 1 A1
o1t B e ™

(urent WA

e

l AF1 out

o

AF2in

=————— AF2 out

D11 oy iy s
-7 -7 -7 -7 000%

+500 +600 +499| +500 DreecoITACE

_INJOUT )i

IN — SPEECH CODEC— (5> OUT

=)

=) @ - c Speech codec out
=) &)

2 @ ‘

Speech codec in
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Dual-channel audio generator and analyzer

The R&S®CBT-B41 hardware option includes two audio
generators and two audio analyzers for measuring the au-
dio characteristics of Bluetooth® EUTs. The option adds
four more connectors to the R&S®CBT front panel: two
output sockets for the audio generators and two input
sockets for the audio analyzers. The audio signals are rout-
ed via internal audio switches either to the connectors for
external equipment or to the internal Bluetooth® speech
codec. Various test scenarios can be implemented.

Microphone test

The EUT microphone, audio input amplifier and A/D con-
verter are tested. The R&S®CBT generates an audio sig-
nal, which is applied to the EUT microphone via a refer-
ence loudspeaker. The EUT returns the audio signal to the
R&S®CBT via the Bluetooth® link, and the R&S®CBT audio
analyzer measures the signal.

Loudspeaker/ear piece test

The EUT D/A converter, output amplifier and loudspeaker/
ear piece are tested. The R&S®CBT generates an audio
signal and sends it to the EUT via the Bluetooth® link. The
EUT outputs the audio signal via its sound converter. The
signal is picked up by a reference microphone and taken
via a reference amplifier to the R&S®CBT, where audio
analysis is performed.

Audio link test

The R&S®CBT generates an audio signal and sends it to
the EUT via the Bluetooth® link. At the same time, the
R&S®CBT receives the audio signal from the EUT micro-
phone and analyzes it. In this way, it is possible to test the
crosstalk and the EUT's echo cancellation.

Audio measurement of a EUT microphone with the R&S®CBT-B41 option

AF1 out Speech codec in
: O
/mm
Audio generator 1
Bluetooth® RF: SCO link Audio in
- E N
Audio analyzer 1 EUT
R&S°CBT-B41 I
AF1in  Speech codec out
Loudspeaker/ear piece test
AF1out  Speech codec in
| |
Bluetooth® RF: SCO link EUT
Audio generator 1  * .
Audio out

Audio analyzer 1 s

R&S°CBT-B41 I
AF1in ‘

Speech codec out

AF amplifier

PaN
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Audio measurements

The R&S®CBT-B41 option enables high-speed frequency
response measurements in multitone mode. The user can
define up to 20 tones in terms of level and frequency for
each of the two audio channels.

In single-tone mode, the following measurements can be
performed:

1 Audio level (RMS, peak)

1 DC level

1 Frequency

1 SINAD

1 THD+N (total harmonic distortion + noise)

A THD measurement function is available in addition,
which outputs the fundamental plus eight harmonics in
the form of a bargraph.

Various filters are available for audio measurements:

1 19 fixed frequency bandpass filters

1 One variable bandpass filter (20 Hz to 20 kHz, bandwidth
selectable from 10 Hz to 1000 Hz)

1 Weighting filters (A, CCITT, C-message)

Digital audio interface

The R&S®CBT-B42 hardware option expands the R&S®CBT
by a digital audio interface consisting of an input and an
output in line with the S/P-DIF specification. The direct
input of digital audio signals avoids any distortion caused
by D/A and A/D conversion in signal transmission. For this
option, the R&S®CBT-B41 audio generator and analyzer op-
tion must be installed.

Fast frequency response measurement of stereo signals with the

R&S®CBT-B41 option in multitone mode.

R . X o t.
@ Audio Multitone @ Bluetooth # t C::?:;
R 4F
HStereo 4
5 Appli-

H cation

0
-5
S0 n I I I | | | I 1 Level

4B AF Max Level Auta
AF AnlyTer Input: AF Ihl

AF Result Mode: Rel to Tone 4
AF Generator Output: AF OUT

AF Ref. Ll +10.0 my
Total Level + 2000 m4

1 2 3 4 5 [ T g 9 10 11 1z 13 14
-60 -45 -19 00 35 54 54 80 &0 60 35 04 -31 -79dE

Handsfree and headset profiles

To perform audio measurements on any type of Bluetooth®
handsfree or headset equipment, the R&S®CBT must
support the handsfree and headset profiles. This capability
is provided by the R&S®CBT-K54 software option, which
also allows links to be set up to the corresponding audio
gateways (mobile phones, laptops). For audio measure-
ments with these profiles, the R&S®CBT supports the
Bluetooth® volume control functionality, which allows the
speaker level and microphone level on the R&S®CBT to be
set as required.

A2DP stereo profile and SBC codec

The R&S®CBT-K52 software option has been designed

for audio tests on Bluetooth® stereo receiver EUTs (e.g.
headsets). The option supports the SBC stereo codec. This
codec is mandatory for all Bluetooth® devices using the
A2DP (sink) profile, and the R&S®CBT is able to perform
stereo audio tests on all EUTs employing this profile. For
the R&S®CBT-K52 option, the R&S®CBT-B41 audio genera-
tor and analyzer option must be installed.

Measurement menu of the R&S®CBT-B41 option in single-tone mode.
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Special features

Information signaled by the EUT

The R&S®CBT can display a variety of information received
from the EUT (e.g. device name, version numbers, service
class, supported features).

Park, hold, sniff

The power consumption of a Bluetooth® chipset is consid-
erably reduced in these modes, which therefore play an
important role in all battery-powered Bluetooth® devices.
The R&S®CBT can switch the EUT to the park, hold or sniff
mode, and the EUT power consumption can be checked
by means of external test equipment.

Channel display in frequency hopping mode

The R&S®CBT makes it possible to conveniently determine
all RF channels in which the EUT exceeds specified toler-
ances. If on limit failure is set as a stop condition in fre-
quency hopping measurements, the R&S®CBT automati-
cally stops when a measured value exceeds a definable
limit. The R&S®CBT also displays the number of the chan-
nel in which the out-of-tolerance condition has occurred —
a very helpful function for laboratory measurements.

Measurements without test mode

The R&S®CBT is also capable of setting up a normal
Bluetooth® asynchronous connectionless (ACL) link with-
out activating the test mode. Via this link, the power and
frequency accuracy of every EUT can be measured, re-
gardless of whether the EUT has been locally enabled for
the test mode. Via the ACL link, the tester can also esti-
mate the receiver sensitivity by determining the percent-
age of packets for which no response is received from the
EUT.

Measurements without link setup

Many Bluetooth® EUTs can be locally switched to a
vendor-specific TX test mode via the HCI interface. The
R&S®CBT can then carry out power, frequency and modu-
lation measurements on the EUT without requiring a
Bluetooth® link.
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R&S®CBTgo
software for
automatic testing

r
BT Blocking Performance (automated) - Configuration

Measurements
Packets / No. of Bits
on st un: 463 ‘ 100008
[=tncte onZndt 7408 | 1600128
i 3rd run:
Packet Type: DH1 (27 bytes]  ~ .
Limits
Pattem Type: Static PRES - upper
[] Loopback Delay [ wihitening BER (%): o1
Reference Senstivity Level [dBm): 70 E"CED“_O”S on 24
2nd run:
b 58 Exceptions on 5
T Frequency [channel): rd ran:
R Frequency (channel]: )
early Exit
Generator: Ciw/
Auiliary Device Mame [SMx): SMU only for 3rd run
Generator 50
use external Sync (10 MHz) Level (dBm}:
Blocking perfomance parameters
Frequencies [MHz) Generator Level [dBm] Generator
Start: Stop: Tt run: 2nd run: Pathlass (dB):
0030-2000 MHz: 30 2000 8 A0 a
2000-2400 MHz: 2001 2400 -25 27 a
2500-3000 MHz: 2500 2333 -25 27 a
300012750 MHz: 3000 12750 -8 10 0
Description
Enter your description here

R&S®CBTgo is a PC application software package for
remote control of the R&S®CBT and R&S®CBT32. The
software can be downloaded free of charge from the
Rohde & Schwarz website. R&S®CBTgo can be used

to create any desired test sequences by configuring

and combining selectable test modules. The software
generates measurement reports at the press of a button.
Reports can be stored in various formats. R&S®CBTgo of-
fers a number of sample sequences, e.g. for automatically
performing the various Bluetooth® RF test cases. The soft-
ware allows a large number of graphical elements to be
integrated into the measurement report and is a valuable
tool in R&D and product verification.

R&S®CBTgo supports the 38 Bluetooth® test purposes (see
table on next page) as described in the Bluetooth® RF test
specifications:

1 Radio frequency, test suite structure (TSS) and test
purposes (TP) specification 1.2/2.0/2.0 + EDR/ 2.1/2.1 +
EDR/3.0/3.0 + HS/4.0 (4.0.3)

1 Bluetooth® low energy RF PHY test specification (TS):
test suite structure (TSS) and test purposes (TP)
(RF-PHYTS.4.0.2)

The individual items of a test sequence can

be configured separately.

[ Available [ hem | Selected

ALK GPIB1 Direct Command
AUX GPIB1 Userdefined Test w
AUX GPIB2 Direct Command

AUX GPIB2 Userdefined Test
AUX R5232 Binary Command
AlX R5232 Direct Command
ALY R5232 Userdefined Test
Audio 5/N Test W
Audio 5/ Test (Secondary Channel)

Audio THD Test

Audio THD Test [Secondary Channel]

Audio Test

Audio Test [Secondary Channel]

Basic Initializing

Bluetooth BER Search

Bluetooth BER Test

Bluetooth Blocking Perfarmance

Bluetooth Blocking Performance (automated)
Bluetooth C/l Performance

Bluetooth Call Release

Bluetooth Call Setup

Bluetooth Carrier Freauency Drift

»

"Basic Initializing

Bluetooth Call Setup

Bluetaoth Pawer Step

Remark

Blugtooth Power

Remark

Bluetooth Power

Remark

Blugtooth Modulation Characteristics
Remark

Blugtooth ICFT

Remark

Bluetaoth Carrier Frequency Drift
Remark

Bluetooth EDR Relative Transmit Power

m

Remark

Bluetooth EDR CFS&MA

Remark

Bluetooth EDR Phase Encoding
Remark

Bluetooth Enhanced Power Control
Bluetooth Call Release

TESTCASES_POW_MOD_FREQ.SEQ

Properties ...

[ Load Sequence ... ][ Save Sequence ... ] Duplicate Test ltem

[ Insert Sequence | save Selection | \ Append a copy of selected Test ltem

Description

»

M aimum Pawer
TRM/CA/01/C [Output Power)

TRM/CA/03/C [Power Control]
TRM/CA/O7/C [Modulation Characteristics)

TRM/CA/0B/C (Initial Carrier Frequency Tolerance]

m

TRM/CA/03/C [Carrier Frequency Drift)

TRM/CA/0/C [EDR Relative Transmit Power]
TRM/CA1/C [EDR Carrier Frequency Stability and Mo
TRM/CAM2/C [EDR Differential Phase Encoding)

TRM/CA/M4/C [Enhanced Power Control)

The elements in the left window

can be used to generate a user-

Copy List to Clipboard

specific test sequence in the right

window.
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Overview of Bluetooth® test purposes

Test purpose Required device/option Described in
Rohde & Schwarz
application note "

R&S°CBT/ R&S®CBT-K55 R&S®CBT-K57 Rohde & Schwarz

R&S°CBT32 EDR option LE option signal generator
(SG) or spectrum
analyzer (SA)

TRM/CA/01/C (output power) °

TRM/CA/02/C (power density) ° 1SA TMA106
TRM/CA/03/C (power control) °

TRM/CA/04/C (TX output spectrum — frequency °

range)

TRM/CA/05/C (TX output spectrum — 20 dB °

bandwidth)

TRM/CA/06/C (TX output spectrum — adjacent °

channel power)

TRM/CA/Q7/C (modulation characteristics) .

TRM/CA/08/C (initial carrier frequency tolerance) .

TRM/CA/Q9/C (carrier frequency drift) °

TRM/CA/10/C (EDR relative transmit power) . °

TRM/CA/11/C (EDR carrier frequency stability and ° °

modulation accuracy)

TRM/CA/12/C (EDR differential phase encoding) ° °

TRM/CA/13/C (EDR in-band spurious emissions) ° °

TRM/CA/14/C (enhanced power control) ° .

RCV/CA/01/C (sensitivity — single-slot packets) .

RCV/CA/02/C (sensitivity — multislot packets) .

RCV/CA/03/C (C/I performance) . 1SG TMA106
RCV/CA/04/C (blocking performance) . 1SG TMA106
RCV/CA/05/C (intermodulation performance) . 2 SGs TMA106
RCV/CA/06/C (maximum input level) .

RCV/CA/Q7/C (EDR sensitivity) . °

RCV/CA/08/C (EDR BER floor performance) . °

RCV/CA/09/C (EDR C/I performance) . . 1SG 1TMA106
RCV/CA/10/C (EDR maximum input level) ° °

TRM-LE/CA/01/C (output power at NOC) . °

TRM-LE/CA/02/C (output power at EOC) . °

TRM-LE/CA/03/C (in-band emissions at NOC) ° °

TRM-LE/CA/04/C (in-band emissions at EOC) ° °

TRM-LE/CA/05/C (modulation characteristics) . °

TRM-LE/CA/06/C (carrier frequency offset and . °

drift at NOC)

TRM-LE/CA/Q7/C (carrier frequency offset and . °

drift at EOC)

RCV-LE/CA/01/C (receiver sensitivity at NOC) . °

RCV-LE/CA/02/C (receiver sensitivity at EOC) . °

RCV-LE/CA/03/C (C/I and receiver selectivity ° ° 1SG 1TMA200
performance)

RCV-LE/CA/04/C (blocking performance) ° ° 1SG TMA200
RCV-LE/CA/05/C (intermodulation performance) . . 2 SGs TMA200
RCV-LE/CA/06/C (maximum input signal level) . °

RCV-LE/CA/07/C (PER report integrity) . °

" Application notes can be downloaded from the Rohde & Schwarz website.
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le  Measurements Configuration Window Options Help

r S
A Untitled - CBTgo o ]
Fi

» ﬂ| buI X ‘ (] 5 ‘9\ C} ‘ Ry ‘ ¥ ‘[TESTCASES_PW_MOD_FREQ - 0\
Measurement Report Guoesscwmnz

Operator: roname Wednesday, July 10, 2013 11:21:55
CBTident:  RohdedSchwarz,CBT-1153.9000.35, 100528, CBT V5.70 CBTgo Version: 23.0
Options: CBT-841,CBT-B55 K52,K54,K35,K57,K53, FMR, Intel Celeron M,480 MB,DIG FPGA
RF FPGA
Sequence: -
Test Name and Condition Lower Limit[Upper Limit| Measured Value | PFF |

Hopping Scheme Europe/USA, Tx Level: -40.0 dBm, Attenuation (In/Out): 0.0/0.0 dB, Auto ranging
Device Page Address: 000258004545 (Inquire), Page Scan Repition Mode: R2

BD Adresse (CBT): 123456123456

Name: CSR - bc7, LMP Version: 3.0 + HS, Company ID: Cambridge Silicon Radio, Version: 7398, BD Address: 00025800A5A5
Connection to Device: (=] pessea [~ ]
Power Step to maximum with EPC Mode auto (on) DUT response: max, max, max

TRMICANO7IC
Hopping Scheme: RX/TX single frequency, Packet Type: DHS, Length of Testsequence: 339, Testmode: Loopback
10 Bursts, Tx Level: -40.0 dBm

Channel: 0
Delta F1 Avg 140.00 kHz | 175.00 kHz 163.63 kHz v
Delta F2 Max Threshold: 115.0 kiHz 99.90% |C ]) 100.00 % v
Delta F2 Avg / Delta F1 Avg 0.80 s ]) 0.95 v
Channel: 39
Delta F1 Avg 140.00 kHz | 175.00 kHz 164.14 kHz v
Delta F2 Max Threshold: 115.0 kHz 99.90% L I 100.00 % v
Delta F2 Avg / Delta F1 Avg 0.80 [ ]| 0.96 v
Channel: 78
Delta F1 Avg 140.00 kHz | 175.00 kHz 163.55 kHz v
Delta F2 Max Threshold: 115.0 kHz 99.90% | 1| 100.00 % v
Delta F2 Avg / Delta F1 Avg 0.80 s ]) 0.94 v
Ready IDLE | ] 11:25:
8
20.0 dBm-
10.0 dBm--
0.0 dBm—
-10.0 dBm--
-20.0 dBm-- o
-30.0 dBm--
-40.0 dB
-50.0 dBm-{-
-60.0 dBm-- | | | |
~70.0 dBi ‘”I”Il”””"””””””"”ll" HH "ll”””l”””“l"”””””””
0 10 20 30 40 50 60 70 78

Annex: pevmrms: (Channel Scan, TX, 2-DH5)

R&S®CBTgo automatically saves

measurement reports.

Graphic display of the ACP

measurement results in the

R&S®CBTgo measurement report.

Start Channel: 0, Stop Channel: 78, Average: blue, Min: green, Max: red

5.40 //\
4.90 %4
440 %
390 %+ A f A\
/ \\VJ\\V NAS ) / / /\\/K\ R\ \\ \/\j
sa0% 0 1’0 2{0 3’0 4’0 5’0 6I0
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Graphic display of the measurement results
delivered by R&S®CBTgo for all 79 RF channels.



Ordering information

Base unit

Bluetooth® Tester with display, 4 HU R&S°CBT 1153.9000.35

Bluetooth® Tester without display, 19", 2 HU, for remote control R&S®CBT32 1153.9000.32

Bluetooth® Tester, LE only R&S®CBT/R&S®CBT32 + Please contact your local
R&S®CBT-K77 Rohde & Schwarz sales office.

Hardware options

Dual-Channel Audio Generator and Analyzer, for R&S®CBT R&S®CBT-B41 1170.3406.05

Dual-Channel Audio Generator and Analyzer, for R&S®CBT32 R&S®CBT-B41 1170.3406.02

Digital Audio Interface, for R&S®CBT and R&S®CBT32 R&S°CBT-B42 1170.3706.03

(S/P-DIF; R&S®CBT-B41 required)

Software options

Software for automated testing R&S®CBTgo Can be downloaded free of charge

from the Rohde &Schwarz website.

A2DP Stereo Profile and SBC Codec, for R&S°CBT and R&S®CBT32 R&S®CBT-K52 1170.4002.02

(R&S®CBT-B41 required)

Handsfree and Headset Profiles, for R&S®CBT and R&S®CBT32 R&S®CBT-K54 1170.3806.02

Enhanced Data Rate (EDR), for R&S®CBT and R&S°CBT32 R&S®CBT-Kb5 1170.3206.02

Bluetooth® Low Energy Option R&S®CBT-K57 1170.4102.02

Recommended extras

19" Adapter, 2 HU, for R&S®CBT32 R&S®ZZA-211 1096.3260.00

19" Adapter, 4 HU, for R&S°CBT R&S®ZZA-S03 1105.6756.00

Documentation of Calibration Values R&S®DCV-1 0240.2187.08

RF Shield Box, internal gas springs, assembled R&S°CMW-Z10 1204.7008.02

RF Shield Box, external gas springs, assembled R&S°CMW-Z10 1204.7008.04

Antenna Coupler, up to 6 GHz R&S®CMW-Z11 1204.7108.02

Service options

Extended Warranty, one year R&S®WE1CBT/R&S®WE1CBT32 Please contact your local
Extended Warranty, two years R&S®WE2CBT/R&SPWE2CBT32 Rohde & Schwarz sales office.
Extended Warranty, three years R&S®WES3CBT/R&S®WEI3CBT32

Extended Warranty, four years R&S®WE4CBT/R&S®WE4CBT32

Extended Warranty with Calibration Coverage, one year R&S°CW1CBT/R&S°CW1CBT32

Extended Warranty with Calibration Coverage, two years R&S°CW2CBT/R&S°CW2CBT32

Extended Warranty with Calibration Coverage, three years R&S®CW3CBT/R&S®CW3CBT32

Extended Warranty with Calibration Coverage, four years R&S°CW4ACBT/R&S®CW4CBT32

Your local Rohde & Schwarz expert will help you determine the optimum solution for your requirements.
To find your nearest Rohde &Schwarz representative, visit
www.sales.rohde-schwarz.com

For data sheet, see 0758.1287.22 and www.rohde-schwarz.com

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth® SIG, Inc. and any use of such marks by Rohde&Schwarz is under license.
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Service that adds value

1 Worldwide

1 Local and personalized

1 Customized and flexible
1 Uncompromising quality
1 Long-term dependability

About Rohde & Schwarz

Rohde &Schwarz is an independent group of companies
specializing in electronics. It is a leading supplier of solu-
tions in the fields of test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as secure
communications. Established more than 75 years ago,
Rohde &Schwarz has a global presence and a dedicated
service network in over 70 countries. Company headquar-
ters are in Munich, Germany.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in environmental sustainability
1 ISO 14001-certified environmental management system

Certified Quality System

1S0 9001

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

Regional contact

1 Europe, Africa, Middle East | +49 89 4129 12345
customersupport@rohde-schwarz.com

1 North America | 1 888 TEST RSA (1 888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America | +1 41091079 88
customersupport.la@rohde-schwarz.com

1 Asia/Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

1 China | +86 800 810 8228/+86 400 650 5396
customersupport.china@rohde-schwarz.com

R&S® is a registered trademark of Rohde & Schwarz GmbH &Co. KG

Trade names are trademarks of the owners
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