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This application note describes how Bluetooth devices are tested and measured using the R&S CMU200
by means of the CMUgo remote control program or manual operation.
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Bluetooth with R&S CMU and CMUgo

1 Overview

The Universal Radio Communication Tester R&S CMU200 can be used to
perform fast and accurate measurements of different standards such as
GSM, 1S-136, AMPS, CDMA, CDMA2000, WCDMA and Bluetooth.

This application note describes the use of CMUgo, a Windows application
for remote control of the R&S CMU200 and for measuring and testing
Bluetooth devices. CMUgo also offers different modules for performing
tests according to Test Specification RF 1.1 Revision 0.91 [1].

The most important settings and interpretations of the measurement
results are also briefly presented within the information regarding manual
operation. They are based on CMUgo.

2 Remote Control of R&S CMU200 with CMUgo

1CM50

Software Features

CMUgo offers a simple user interface for remote control of the
R&S CMU200 for all standards available on the R&S CMU200 via a GPIB
bus (IEE488.2) and via the RS-232 interface.

CMUgo includes a feature for outputting test reports. Moreover, a report of
remote commands with the times of the individual steps can be output and
the remote commands can be copied directly to the Windows clipboard for
further processing.

Hardware and Software Requirements

Hardware requirements
CPU: at least 300 MHz
RAM: at least 64 MByte
Monitor:  SVGA with 800 x 600 pixels or higher
Hard disk: 50 MByte available space

Peripherals: National Instruments GPIB bus or RS-232
interface, mouse

Software requirements
Windows 98/ME/2000/XP
CMUgo V1.10 with Bluetooth modules VV1.20 or newer

CMUgo Operation

Please refer to the CMUgo manual [2] for information on how to connect
the computer and the R&S CMU200, as well as how to install, start and
operate CMUgo.

With CMUgo, the remote sequence can be output by using the Demo
function. Individual sequences can then be created based on this
sequence. CMUgo tries to perform the test sequences as quickly as
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possible. Because the program is structured as a sequencer (information
about the previous module is not available), time can be saved through
further optimization.

Bluetooth Call Setup Module

The Call Setup module must always be positioned to the beginning of a
sequence for Bluetooth (after Basic Initializing). All important parameters
for establishing a connection with a Bluetooth device are set here (Fig. 1).

5
— M aster Signal
Hap Scheme: Hopping Eurape/US2,
Tx Level [dBm]: a0
Page TO: a192
Supervision TO: | a000
FPage Scan Repition Mode; |H2 Ll
ED Address [CMU: | 123456123456
—RF
CHU Conmectar: " RF1 = RF2 (" RF3/4
Attenuation In [dB]: 0
Attenuation Out [dE]: 0
M aximum Lewvel [dBm): 5

— Connection

' Connect Testmode
" Connect

Device to page: | 12345678901 2

¥ Including Ihquiry

| B | ok | Cancel

Fig. 1 - Call Setup Configuration

The parameters of the downlink from the R&S CMU200 to the Bluetooth
device are set in the Master signal section. The TX level of the R&S
CMU200, the timeout for call release (supervision TO) and the page scan
repetition mode are of primary importance. These parameters cannot be
modified after a connection has been established (exception: TX level).

The CMU connector of the R&S CMU200 (normally RF2, although RF3/4
is better for connections via air) is set under the RF section. The settings
for attenuation are valid for the complete Bluetooth sequence. They cannot
be changed during the test.

Caution: The setting of the 'Maximum level' parameter is important. It
should be 5 dB above the expected power of the Bluetooth device. The
presetting refers to a class 2 unit with a nominal power of 0 dBm.

The Connection section is used to set up a 'normal’ Bluetooth connection
with the Bluetooth device (Connect). The submode can be changed later.
Connect test mode sets up a connection with the Bluetooth device and
then automatically switches to the test mode. Please note that the
Bluetooth module may have to be enabled beforehand for the test mode.
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In addition, the address to be called can directly be set here or,
alternatively, an inquiry can be performed. The inquiry is interrupted when
the first Bluetooth device is found. This first address found will then be
used for setting up the connection.

If 'Connect test mode' is selected, further parameters can be set via Slave
signal. If 'Connect' is set, this button cannot be selected.

The Slave signal button opens up the Call Setup Slave Signal dialog
(refer to Fig. 2).

Call Setup Slave Signal i |

— Slave Signal
Test Scenario: ch AT bt [
Test mode Hop Scheme: lH.;.pping Europe/USA j
Facket Type: I DH1 |
Length of test sequence [byte): a7
T Frequency [channel): 0
R Frequency [channel]: e

Fig. 2 - Call Setup Slave Signal dialog

The test mode settings are predefined in this dialog. After a connection has
been established via 'Connect test mode', these settings remain valid until
they are changed by other modules.

The following parameters are combined in Test scenario:
Test mode type: TX test or Loopback
Whitening: On or Off
Pattern type

In addition, the Test mode hop scheme, the Packet type (DH1, DH3 or
DH5), the Length of test sequence (DH1 up to 27 bytes, DH3 up to 183
bytes and DH5 up to 339 bytes) and the transmit and receive channels (TX
and RX Frequency [refer to the Bluetooth device]) can be set.

Fig. 3 shows a typical entry in the Call Setup report.
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Test Hame and Condition |Lower Limit |Upper Limit | Measured Value | PF |

Couring: Hopping FuroperUSA, Tw Level -30.0 dBm, ARennation (inOut): 0.000.0 B, Max. Level: 5.0, Page Scan Repition Mode: R2
Haop Scheme: Hopping Edrope’USA, Packet Tyoe: DH, Length of Testsequence: 27

Default Device Address: 123456789092, Inguing: Done

B0 Address (CMU): 123456123456, Test Scenario: Loopback ACL pot whit - 10710 Paltern

MName: Dermo, LMP Version: 1.1, Company ID: Ericsson, Yersion: 123, BD Address: 1234567890

a
%

1 1
Connection to Device: ll Ill ] p

Fig. 3 - Call Setup report

Bluetooth Call Release Module

In the Bluetooth Call Release module, the existing call to the Bluetooth
device is released; the R&S CMUZ200 enters the standby state (Fig. 4).

Call Release Configuration |

Tupe

[T | Free all CHL resources

ak. | Cancel I

Fig. 4 - Call Release Configuration

If the call is not set up or released, the following window will be displayed
(Fig. 5). All other modules (except for Call Setup) will also perform this

query.

£

This testItem does nok support the current instrument skate!

Fig. 5 — No connection
Fig. 6 shows the entry of Bluetooth Call Release in the test report.

J

Detach device: il Iil I| p | W |

Fig. 6 - Call Release report

Bluetooth Submode Module

The Bluetooth Submode module does not perform any measurements. It is
used to switch between the individual submodes (Fig. 7).
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The following modes are provided in the Submode section:
Test
Audio
Sniff
Park
Hold

Some Bluetooth devices may not allow each and every transition between
submodes.

Bluetooth Submode T |

— Sub Mode
Sub Mode:
— Settings
— Hald
Hold Intersal [=latz] : I 5000
— Park # Snif
Park / Siff time [z] | 4
—Audio
Air Coding |cvso |
Bit Stream [analog In/out |
Packet Tupe IHW ;I
Audio Setting ILIpIink ;I
— Dezcnphion
Enter your dezcription here

k. I Cancel

Fig. 7 — Submode

The states and transitions between the individual submodes are shown in
Fig. 8.
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Paging

e

Connected

Comnectad Comnected Comnected Comnected Cotmectsd
Park Subm ode Hold Submode Sniff Submode Audio Subm ode Test Mode

Fig. 8 - States and transitions between the submodes

Test mode

The test mode is a special mode for measuring different parameters. It
may be necessary to externally enable the Bluetooth device for the test
mode ('Enable Device Under Test'). The CMU200 can be used to change
to this state directly via Connect test mode (see Call Setup) or via
Connect followed by 'Enter submode test mode'.

Audio

In the Audio section, the following parameters can be set:

Air coding: CVSD, u-law or A-law

Bit stream: analog in/out or echo

Packet type:  HV1, HV2 or HV3

Audio setting:  uplink, downlink or crosstalk

The following test scenarios are possible in Audio (to ):

RF
CMU ot OUT

|

Loud  Audio Microphane
speaker Analyser

Fig. 9 - Audio uplink
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RF

CMT DuT
Micgo  Audio Loud-
phone Generator speaker
Fig. 10 - Audio downlink
Loud- Audio
speaker Analyser Microphone '\
\
%
\
FF |
CLT DuT ,I
/
/
i
Microe  swdio Loud- / 4
phone Generator speaker

Fig. 11 - Audio crosstalk
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Mictophaote

RF
ST < > DUT

Loud-
speaker

Fig. 12 - Audio echo

Measurements in the 'Analog In/Out' setting can be performed with an
external audio analyzer or with option B41 of the R&S CMU200 via the
(general) Audio Test Configuration (Fig. 13) module in CMUgo.

x
— Generatar
BMS Level [V]:

Frequency [Hz): 1000

W Activate
I Leave Signal

— Analyzer Setting
Frequency for Distortion Meter [Hz): 1000

Manual Lewvel [+]: 1

W &uba Banging

—Selected Test

[T aCValkage [Peak)
V¥ ACVolage [RMS]
™ DCvaolkage

v Digtortion

™ Frequency Cournter

— Description
| Put in your description here
Coupling Fized Bandpazs — Wweighting Filter—— W ariable Filter
Center [Hz]: 1000
& ac » [ 0Hzwozi000Hz ¥] b [OFF - [
Do Btwdidth [Hz): 200
I Activate
| Limitz ... I | ak. I Cancel I

Fig. 13 - Audio Test Configuration

1CM50 10 Rohde & Schwarz



Bluetooth with R&S CMU and CMUgo

In the Audio Test Configuration module, the audio generator and the audio
analyzer of option B41 can be controlled. Moreover, the different limits are
set via Limits (Fig. 14).

x
— Limitz
|L0wer Lirnit [7: |L| pper Limit [W]:
AL Volage [Feak]: 17
4AC Yoltage [RMS]): ] 1.2
DC Yoltage: 0.1 01
— Limitz
[Lawer Lirit: [Upper Lirit:
Frequency Counter [Hz]: I 950 I 1050
— Diistartion
Upper Limnit [3]; I [

Fig. 14 - Audio limits

Sniff

CMUgo maintains the connection for the specified time (park/sniff time in
seconds) in the sniff mode. The normal mode will then be re-activated
automatically. If the set time exceeds that of the 'Supervision timeout' (see
Call Setup), the time of the 'Supervision timeout' is used.

Park

CMUgo maintains the connection for the specified time (Park/Sniff time in
seconds) in the Park mode. The normal mode will then be re-activated
automatically. If the set time exceeds that of 'Supervision timeout' (see
Call Setup), the time of the 'Supervision timeout' is used.

Hold

The Bluetooth specification stipulates automatic return from hold to normal
mode. This does not require that an extra command be sent. The length of
the hold interval can be set by the number of slots.

Fig. 15 shows all possible submode messages in the test report.

Made: Test

Made: Andlio, Bit Stream: Analog in'OQut, Air Coding: CIYSD, Packet Tiwe: HIA, Selting: Uniink

Made: Sniff for 4.0 seconds
Made: Park for 4.0 seconds
Made. Hotd for 5000 shots
Made: Normal

Fig. 15 - Submode report

1CM50 11 Rohde & Schwarz
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Bluetooth Power Step Module

Power Step offers four different actions for setting the power of the
Bluetooth device ('"Power Control') (Fig. 16).

Power Step ! |

E rter pour dezcription here

—Step [ Description

' Mawimum Power

™ Minimum Power

£ Power Step Up

™ Power Step Down (] I Cancel

Fig. 16 - Power Step

As a preliminary check, the signaling info queries whether the Bluetooth
device actually supports power control. If not, a warning is issued (Fig. 17).

cMugo TR

Power Control not supported by the device

Fig. 17 - Bluetooth device does not support power control

If the Bluetooth device supports power control, various operations can be
performed. Maximum or Minimum power performs one or more power
step up(s) or down(s) as long as the Bluetooth device to be tested
acknowledges that it is transmitting at a maximum or minimum TX level.

Power step up or Power step down performs only one step. If the
Bluetooth device acknowledges this step, this acknowledgement is also
output in the report.

Fig. 18 shows a typical Power Step entry in the test report.

Fower Step: Maximim

Limit reachedi

Fig. 18 - Power Step report
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Bluetooth Test Set Module

The Test Set Configuration module allows power and modulation to be
measured in one operation (Fig. 19).

Test Set Configuration a x|

— Test mode —Meazurements
TestS io: = 1 ot bt - 1070 Batter
= Sl oo L nok wkit - 1010 Pattem Clais o0
Test mode Hop Scheme: IHODDinQ Europe/LISA j
Padk i Tros: V¥ Average Walues
e IDH1 LI [ Mimimum Y alues
Length of test sequence [byte]: 27 I~ Maximum Yalues
T Frequency [channel]: il — Power
V' Mominal Power
Fiz Freguency [channel): 7a TPl
¥ Peak Power
¥ Packet dlignment
T Lewvel [dBim): 30
— Maodulation
— Channel Scan W' Frequency Accuracy
[~ Enable Start Charnnel : 0 W Frequencey Drift
) — VW Max Drift Rate
e R 78 V' Awer. Frequency Deviation
¥ Min. Frequency Deviation
W tdaw Frequency D eviation
Filter Bandwidth : INanow ;I Measure Mode: | a) Channel: =+
Dizplay Ch: Fie]
Freq. Dev. &lgorithm IBit Center LI [ Graphics
Description
’VI Enter pour description here
| Linits. . | | Ok l Cancel

Fig. 19 — Test Set Configuration

The Test mode section is used to change the connection parameters. The
default settings correspond to the values from the Call Setup module.
However, the Call Setup values are not transferred dynamically. The TX
level of the R&S CMU200 can also be changed.

The Measurements section is used to select the specific measurements to
be displayed, set the number of bursts and define how results are
displayed (average, minimum and/or maximum values). The measurement
returns all results irrespective of the selection (and thus always requires
the same amount of time), i.e. the selection of results only affects the
content of the report itself. If the connection is in the hopping mode, the
'Measure mode' parameter can be used to set whether all channels or only
a single channel/display channel is measured. If 'Graphics' is selected, two
graphs will be output for the power and modulation characteristic.

Two additional parameters can be set for the measurements. 'Filter
bandwidth' can be set between narrow (1.3 MHz) and wide (approx. 2.2
MHz). The measurement algorithm can be selected between integration
average and bit-centered average via 'Freq. dev. algorithm'.

13 Rohde & Schwarz
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Channel scan is used to perform the selected measurements in different
(all) channels. The results are automatically displayed in a graph.

The following window (Fig. 20) opens after the Limits button is pressed.

T =

— Power — Maodulation
[Lawwer [Upper |Lawwer [Upper
Marninal Power [dBm]: 4 Freq. Acc. [kHz): 75 75
Leakage Power [dBm]: 00 100 Freq. Diift (kHz): 25 25
Feak Power [dBm]: 00 23 ax Drrift R ate (kHz/S0us]): 20 20
Tirning [us]: 000 1000 Awa. Freq Dev (kHz): 115 175
Min. Freq. Dev (kHz): 115 175
Max. Freq Dev [kHz): 000 1000
Start Paint Modulation Graphic [bit] o
Anay (bit] e

Fig. 20 - Limits

The various limits can be set in the Power and Modulation sections. The
starting point for the modulation graph and the length of the graph can be
set. Fig. 21 shows the report for the normal Test Set.

Haop Scheme: Hopping EnvopedUSA, Packet Tvpe: DR, Length of Testsequence: 27

Ta Level: -530.0 dBm, 100 Bursts , Mode: AlY
Test Scenario; Loopback ACL not whit - 1010 Pabtern, Filter Banawiath: Narrow, Freq Dev: Algorithe: Bit Center

Hominal Power: Adverage -6.00 dBm 4.00 dBm -5.99 dBrmn o
Leakage Power: dverage -100.00 dBm | 100,00 dBm 61.75 dBm o
Peak Power Average -100.00 dBm | 23.00 dBm -56.91 dBm w
Packet Alignment dverage -1000.00 us | 1000.00 us 493.21 us o
Frequency Accuracy Average -75.00 kHz T5.00 kHz 31.58 kHz o
Frequency Orift Average -25.00 kHz 25.00 kHz -24.25 kHz o
Maximum Drift Rate dverage (790 us) -20.00 kHz 20.00 kHz -14.11 kHz o
Average Frequency Deviation Average 115.00 kHz | 175.00 kHz 141.74 kHz o
Minimum Frequency Deviation Average 115.00 kHz | 175.00 kHz 115.53 kHz o
Maximum Frequency Deviation Average -1000.00 kHz | 1000.00 kHz 142.37 kHz "

Fig. 21 - Test Set report

Fig. 22 shows an example of a report for Test Set with channel scan
activated. The maximum and minimum and the channel are output for
each selected measurement. Fig. 23 again shows the channel scan as a
graph in the annex of the report.

1CM50 14 Rohde & Schwarz
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Haop Scheme: RNTHN single frequency, Packet Tipe: DR, Length of Testsequence: 27, RX Frequency: 78

T Level: -50.0 oBm, 100 Packets, Mode: —

Test Scenario: Loopback ACL not whit- 1010 Paitern, Fitter Bandwidth: Narrow, Freq Dev: Aigorithm: Bit Center

Hominal Power Maximum: @ Channel: 7, Average [ 1| ] -.54 dBm o
Hominal Power Minimum: @ Channel: 4, Average [ 1| ] -1.69 dBm 4
Hominal Power Maximum: @@ Channel: 70, Minimum [ 1| ] -0.55 dBm v
Hominal Power Minimun: @@ Channel 0, Mininam [ [ ] -1.70 dBm v
Hominal Power Maximum: @ Channel: 70, Maximum [ 1L I -0.52 dBm o
Hominal Power Minimum: @ Channel: 0, Maximum [ [ ] -1.68 dBm v
Peak Power Maximum: (@ Channel: 70, Average [ ]| ] -1.28 dBm T4
Peak Power Minimum: @ Channel O, Average [ 1| ] -1.41 JdBm '
Peak Power Maximum: @ Channel: 74, Minimim [ 1|I ] -0.30 dBm v
Peak Power Minimum: @@ Channel: O, Minimum [ [ ] -1. 44 dBm v
Peak Power Maximum: @ Channel: 64, Maximum [ 1|[ I -0.23 dBm v
Peak Power Minimum: @@ Channel: o, Maz=imim [ [ ] -1.38 dBm v
Fig. 22 - Test Set report with channel scan
Annex . Hominal Power:
Start Chanpel: 0, Stop Channel: 78, Average: blue, Min: green, Max: red

1.0 dBm—

0.5 cBm—

0.0 dBm—+

-0.5 dBm—

-1.0 dBm } 1 1

o 10 20 70

Fig. 23 - Channel scan graph for Test Set report

Rohde & Schwarz



Bluetooth with R&S CMU and CMUgo

1CM50

Bluetooth BER Test Module

Different receiver tests can be performed with the BERTest (Fig. 24)
module. The bit error rate is measured for a specific level.

BER Test Konfiguration ] ] 38 x

— Test mode: - Measuremenits
Test Scenario; —BER-
: - ¥ EER
Test mode Hop Scheme; IHopplng Europe/USA ;j % FER
T Frequency [channel): I i
Lmitg ———————————
R F h ] 78 5
requency [channel) | RER (%] l__ﬂ_f
— Channel Scan PER [Z]: 0.01
Erable  Start Channel (B | 1] Pickare: e
Stop Channel (R | 78
-BER . .
Packet Type: IDH1 Li — Diirty Transmitter
Length of test sequence (byte]: | 27 [~ Enable
Ti4 Level [dBm]: I -30 Maodulation Index: | 032
™ Loophack Delay Freq. Offset (kHz): I t]
Dezcription
| Enter your description here

ok i Cancel

Fig. 24 - BERTest

The various parameters can be changed in the Test mode section (note
that only the parameters with loopback can be selected). A channel scan
can be carried out by several (all) RX channels, automatically displayed in
a graph.

The BER section is used to set the packet type, the length of the test
sequence and the TX level of the BER measurement. In addition, the
'Loopback delay' parameter has to be adjusted to the corresponding
Bluetooth device.

The measurements, the limits and the number of packets can be selected
under Measurements. Moreover, a static dirty transmitter with adjustable
parameters can be activated.

This module is used to perform the Sensitivity — Single Slot Packages
(5.1.13 RCV/CA/01/C) and Sensitivity — Multislot Packages (5.1.14
RCVICA/02/C) tests with a static dirty transmitter. The following settings
are required:

Loopback ACL not whitened — PRBS9 (static pseudo random).
Hopping off (RX/TX on single).
TXlevel =70.0 dBm.

16 Rohde & Schwarz
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DH1 for single slot, or DH3 and/or DH5 for multislot.

Bluetooth device must transmit at maximum level (power step may be
called beforehand).

1600000 bits correspond to 7408 packets for DH1, 1093 packets for
DH3 and 590 packets for DH5.

All tests have to be carried out on three frequencies, normally receive
channels 0, 39 and 78.

The Maximum Input Level (5.1.18 RCV/CA/06/C) test can also be
simulated. The same settings as described above apply but only DH1
packets are used for a level of —20 dBm.

Fig. 25 shows an example of a BERTest report.

Hop Scheme: Hopping Europeilisd, Packet Tipe: O, Length of Testsequence: 27
T Level -30.0 dBrm, 100 Packets, Test Scenario: Loopback ACL ot whit - dinamic paeddo randoin
Loophack Defay: O, Didy Transmitter: OfF

BER: [ 1l 010% 0.00 % v
PER: [ I o0t .00 % v

Fig. 25 - BERTest report

Bluetooth BER Search Module

The level required to exceed a certain bit error rate is determined here
(Fig. 26).

BER Search Configuration N |

— Test mode — Measurements

Test Scenario: L ot whit - dyriaric —BER Search
: I BER
Tezt mode Hop Scheme: IHopping Eurgpe/USA, LI % FER
T# Freguency [channel]: I o W Seanch Result [T Level]

R Frequency [channel): I 7o — Statistics

Channel Scan Search Value [%] I 01

[T Enable  Start Channel [Ri) : I il SeaichCotles |—2U

Stop Channel (Fx) @ I T8 Packets I 100

E:?ket Type: l OHA LI Dirty Transrnitter

Length of test sequence (byte]: 7 [~ Enable

Search T Level Upper [dBm): .30 Ml Er e Iw
Search Tk Level Lower [dBm]: I B0 Freq. Offset (kHzl: I—D

[~ Loophack Drelay

Description
’VI Enter your description here

ak. I Cancel

Fig. 26 - BER Search Configuration

1CM50 17 Rohde & Schwarz
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BER Search basically offers the same parameters as the BERTest with the
exception that a Search TX level upper or lower and a Search value are
defined. The R&S CMU200 performs the measurement several times
(number in Search cycles) until it exceeds the stipulated search value or
the minimum level has been reached. If the search value is not reached
within the interval, 'not performed' is output for 'Search result'.

Fig. 27 shows a report for BER Search.

Hap Scheme: Hopping ForopafUSA, Packet Twwe: DR, Length of Testsequence: 27

Search Tx Level Lower: -80.0 dBm, Search Tx Level Upper: -60.0 odBm, Search Cycles: 20, Search lralue: 0.1 %
Test Scenario; Loapback ACL not whit - dynamic pseddo random, 100 Packets

Loopback Delgy: OFff, Diry Transmitter: OFf

BER: [ 1|l 1 0.25 % o
PER [ 1| ] .00 % 4
Search Result (Tx Level): [ 1\[ ] -78.95 dBm 4

Fig. 27 - BER Search report

Bluetooth Power Module

The Output Power (5.1.3 TRM/CA/01/C) and Power Control (5.1.5
TRM/CA/03/C) measurements can be performed with Power (Fig. 28).

x|
- Test mod - Measurements
Test Scenaria: 5 k & Dapi P :
Testmode Hop Scheme: 1 opping Euwops/USa, =l £ Power Cantiol Bl |
Packet Type: !DH1 LI i
| Lawer [ Upper

Output Power
1. T Frequency [channel): 0 " Aver, Powsr [Class 1 7 dBm]: l 0 20
1. R Frequency [channel): & 1" Aver. Power [Class 2 / dBm}: I © 4
2. T Frequency [channel): 39 1 Aver, Power [Class 2 / dBm]: —D

1o Peak P dBm): 23

2. R Freguency [channel]: 0 =ok Foaet (B )
3. T Frequency [channel): 78 i~ Pawer Control
3. B Freguency (channel]: g Step Size [dB]: 2 I 8

Awer. Power Min. [Clazs 1/ dBm): I 4

[ Graphics

T Level [dBm): I 30
— Description
I Enter your description hers
Fig. 28 — Power

The Test mode section is used to change the common parameters. The
test length is automatically determined by the packet type (DH1: 27 bytes,
DH:183 bytes, DH5 339 bytes). The three channels to be measured have
been predefined. Moreover, the TX level of the R&S CMU200 can be set.

The Measurements section is used to select between output power and
power control and to set the number of packets Bursts). The limits for
both measurements also have to be set. To obtain the correct limits for
output power, the proper power class must be set since it is not transmitted
during signalling. An additional graph can be displayed under power
control.

18 Rohde & Schwarz
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Settings for Output Power (5.1.3 TRM/CA/01/C):
Hopping on.
Loopback.
Longest possible packet type.
Permanent setting: PRBS9 (static pseudo random).

Bluetooth device has to transmit at maximum level (may be necessary
to call Power Step beforehand).

The peak power and average power are measured.

Fig. 29 shows a report from Power, in this case for output power.

Hap Scheme: Hopping ForopafUS, Scenario: Loopback, Tx Level -30.0 dBm
1 Packets, Packet Tvpe: OHY, Power Cigss: Class 2
Channel: @

Average Power -6.00 <(IBm 400 «Bm -3.04 (dBm "
Peak Power ) 23.00 dBm -2.81 dBm o
Channel: 39

Average Power -6.00 «Bm 4.00 dBm -3.61 JdBm W
Peak Power | 23.00 dBm -3.40 JdBm o
Channel: 73

Average Power -6.00 JdBm 4.00 dBm -4.99 JdBm o
Peak Power ) 23.00 dBm -4.76 dBm o

Fig. 29 - Power report for output power

Settings for Power Control (5.1.5 TRM/CA/03/C):
Hopping off ( RX/TX on single).
Loopback.
DH1.
Permanent setting: PRBS9 (static pseudo random).

Bluetooth device must transmit at maximum level (may be necessary
to call Power Step beforehand).

The individual steps are automatically performed on the three
channels and displayed.

Fig. 30 shows part of the Power report, in this case for power control. First,
the maximum power is output at the beginning of the sequence. The
individual steps are then displayed at the bottom. Once the minimum
power is reached, it will be displayed and the steps will then be carried out
up to maximum power. The same applies to two other channels.

Fig. 31 shows the graphical representation of power control following the
power control report. The individual power steps can be clearly seen. The
three selected channels are indicated by 11...22...33... on the x axis.
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Hop Scherne: Hopping EnroperUSA, Scenario; Loopback, T Level -30.0 o Bm

1 Packets, Packet Type: DR, Power Class: Class 2

Channel:

Power at Maximum
Power Step Down
Power Step Down
Power Step Down
Power Step Dawn
Power Step Dows
Power Step Dawn
Power Step Down
Power Step Dawn
Power at Minimum
Power Step Ui
Power Step Lip
Power Step L
Power Step Lip
Power Step Lin
Power Step Lin
Power Step L
Power Step Ui
Power at Maximum

Channei: 34

[ ]
2.00 «B 8.00 B
2.00 B 8.00 dB
2.00 B 8.00 dB
2.00 dB 8.00 dB
2.00 <B 8.00 B
2.00 B 8.00 dB
2.00 <B 8.00 B
2.00 B 8.00 dB

[ ]
2.00 B 8.00 dB
2.00 B 8.00 B
2,00 dB 8.00 dB
2.00 <B 8.00 4B
2,00 dB 8.00 dB
2.00 4B 8.00 B
2,00 dB 8.00 dB
2.00 <B 8.00 B

[ ]

Fig. 30 - Power report for power control

Al‘ll‘le)( . Power Control Steps

5

-1.71 dBm
1.67 «IB

3.88 dB
3.56 B
4146 «B
3.82dB
3.99 4B
2.98 «IB
2.66 «B
-28.44 dBm
2.65 dB
2.99 «B
401 B
3.80dB
414 «<B
3.58 B

SR SNEESRARSNSSNSAR NSNS SSNSS

3.88 B
1.67 «B

5

-1.72 dBm

Channe! 1.0, Channel 2: 339, Channe! 3. 78

-3.50 dB~

-5.50 B~

-13.50 B~

-16.50 dB—

-23.50 dB—

-28.50 dB

1111111141911 4111122222222222222222235333333333333333

Fig. 31 - Power graph for power control
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Bluetooth Modulation Characteristics Module

The Modulation Characteristics (5.1.9 TRM/CA/07/C) measurement can be
performed with Modulation Characteristics (Fig. 32).

Modulation Characteristics

— Test mod
Test Scenario

|Hopping Ri=/T on single LI

Test mode Hop 5cheme:

Packet Type: IDHW Ll
1. T Frequency [channel): 0
1. Ax Frequency [channel): 73
2. T Frequency [channel): 29
2. A¥ Frequency [channel): 7]
3. T Freguency [channel]: 78
3. A¥ Frequency [channel): o
T Level [dBm]: K]

M easurements
Bursts I 10
~ Limni
[ Laower [ Upper
Delta f1 ava (kHz): I 140' 178
Delta £2 maw (kHz): 115
fior at least:
Bits above threshold (%] 939
Delta f2 / Delta f1 - I 0.8
Filter Biandwidth - Narrow 'I
Freq. Dew. &lgorithm Bit Center 'l
Description
’7| Enter your description here
R et |

X

Fig. 32 - Modulation Characteristics

The Test mode section is used to change the common parameters. The
test length is automatically determined by the packet type (DH1: 27 bytes,
DH:183 bytes, DH5 339 bytes). The three channels to be measured have

been predefined. Moreover, the TX level of the R&S CMU200 can be set.

The Measurements section is used to set the number of packets (bursts)

and the various limits. In addition, the filter bandwidth and the calculation
algorithm can be set again.

Settings for Modulation Characteristics (5.1.9 TRM/CA/07/C):

Hopping off ( RX/TX on single).

Loopback.

Longest possible packet type.

Bluetooth device must transmit at maximum level (may be necessary
to call Power Step beforehand).

At least 10

packets.

The bit patterns and the three channels are changed automatically.

Fig. 33 shows a Modulation Characteristics report.
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Haop Scheme: RXTX single frequency, Packet Tipe: DHY, Length of Testsequence: 27, Scepario: Loophback, T Level -30.0 odBm
10 Packets, Filter Bandwidth: Narvow, Freq. Dew: Algorithm: Bit Center

Chanpel: @

Detta F1 Avg 140.00 kHz | 175.00 kHz 156.12 kHz v
Delta F2 Max Threshaid: 115.0 kHz LTI | I— 100.00 % o
Delta F2 Avg / Delta F1 Avg 0.80 — 0.95 v
Channel: 39

Detta F1 Avg 140.00 kHz | 175.00 kHz 161.72 kHz v
Delta F2 Max Threshaid: 115.0 kHz LTI | — 100.00 % w
Delta F2 Avg / Delta F1 Avg .80 | E— 0.95 v
Channel: 78

Detta F1 Avg 140.00 kHz | 175.00 kHz 165.21 kHz v
Delta F2 Max Threshaid: 115.0 kHz LTI | — 100.00 % o
Delta F2 Avg / Delta F1 Avg .80 — 0.95 o

Fig. 33 - Modulation Characteristics report

Bluetooth Initial Carrier Frequency Tolerance
(ICFT) Module

The Initial Carrier Frequency Tolerance (5.1.10 TRM/CA/08/C)
measurement can be carried out with ICFT (Fig. 34).

ICFT i =

- Test mod i~ Measurements
Test Scenario: |
: Bursts 10
Test mode Hop Scheme: !Hopp\ng RT3 on single ﬂ
Packet Type: !DH1 ﬂ i
Lauwer Upper
Mas Frequency Tolrance (kHz) [ 75 75

1. T Frequency (channel] | a
1. Rt Frequency [channsl | m

29
o b thmtanes chie) Filter Bandwidth Marrow =
2 R Frequency [channel 0
3. T Frequency (channel) i
3. R Frequency [channel): I o

 Description
T Level [dBrm) | .30 ‘ I Eriter wour description here
G|
Fig. 34 — ICFT

The Test mode section is used to change the common parameters. The
test length is automatically determined by the packet type (DH1: 27 bytes,
DH:183 bytes, DH5 339 bytes). The three channels to be measured have
been predefined. Moreover, the TX level of the R&S CMU200 can be set.

The Measurements section is used to set the number of packets (bursts)
and the various limits. Moreover, the filter bandwidth can be set again.
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Settings for Initial Carrier Frequency Tolerance (5.1.10 TRM/CA/08/C):

Hopping off ( RX/TX on single) and hopping on.
Loopback.
DH1.

Permanent setting: Bit pattern PRBS9 (static pseudo random).

The Bluetooth device must transmit at maximum level (may be

necessary to call Power Step beforehand)
At least 10 packets.
The three channels are changed automatically.

Fig. 35 shows an example of an ICFT report.

Hop Scheme: RXTX single frequency, Scenario: Loopback, Tx Level: -30.0 dBm
10 Packets, Filter Banawidth: Narrow, Packet Tywe: DHY, Freq Dev: Algorithm: Bit Center

Channel:

Max. Frequency Tolerance | -75.00 kHz | T5.00 kHz | 13.24 kHz | ' |
Channel: 59

Max. Frequency Tolerance | -75.00 kHz | T5.00 kHz | 6.16 kHz | ' |
Channel: 75

Max. Frequency Tolerance | -75.00 kHz | T5.00 kHz | 1825 kHz | ' |

Fig. 35 - Initial Carrier Frequency Tolerance report

Bluetooth Carrier Frequency Drift Module
The Carrier Frequency Drift measurement (5.1.10 TRM/CA/09/C) is carried

out with Carrier Frequency Drift (Fig. 36).

=
~ Test mod i Measurements
Test Scenario: |
. Bursts 10
Test made Hop Scheme: IHDDD""Q R/ T on single j
Packet Type  DH1 A
v DH3 Lawer Upper
¥ DHE
Max. Drift [DH] [kHz): = 75
1. T Frequency [channel} | 0 Max. Drift [DH3] (kHz): -40 40
7a
1. Fix Frequency [channel] | Mas, Diift (DHS) (kb2 - =
2. T Frequency [channel) = Max. Drift Rate (kHz/50us) 20 20
2. B¥ Frequency [channel]l: o
3. T Frequency (channel) e
3. R Frequency (channel) 0 Filter Bandwidth INauow | ‘
T Level [dBm) I—,gu ‘
— Diescription
| Enter your description here

Fig. 36 - Carrier Frequency Drift

The Test mode section is used to change the common parameters. The
test length is automatically determined by the packet type (DH1: 27 bytes,
DH:183 bytes, DH5 339 bytes). The three channels to be measured have
been predefined. Moreover, the TX level of the R&S CMU200 can be set.
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It is not necessary to select just one packet type here, i.e. one or more
packet types can be selected.

The Measurements section is used to set the number of packets (bursts)
and the various limits. Moreover, the filter bandwidth can be set again.

Settings for Carrier Frequency Drift (5.1.10 TRM/CA/09/C):
Hopping off ( RX/TX on single) and hopping on.
Loopback.

DH1, DH3 and DH5.

Permanent setting: Correct bit pattern 1010.

At least 10 packets.

The three channels are automatically changed.

Fig. 37 shows a Carrier Frequency Drift report.

Hap Scheme: RNTX single frequency, Scenario: Loophback, Tx Level: -30.0 d8m
10 Bursts, Filter Bancwidth: Narrow

Chapnel:

Max. Drift (DH1) -25.00 kHz 25.00 kHz 1417 kHz L4
Max. Drift (DH3) -40.00 kHz 40.00 kHz 1.59 kHz o
Mazx. Drift (DH5) -40.00 kHz 40.00 kHz 30.08 kHz o
Max. Drift Rate (DH1) (7 50 us) -20.00 kHz 20.00 kHz 1210 kHz o
Max. Drift Rate (DH3) ¢/ 50 us) -20.00 kHz | 20.00 kHz -7.92 kHz T4
Max. Drift Rate (DHS) ¢/ 50 us) -20.00 kHz | 20.00 kHz 9.07 kHz o
Channel: 39

Mazx. Drift (DH1) -25.00 kHz 25.00 kHz 22.80 kHz o
Max. Drift (DH3) -40.00 kHz 40.00 kHz 3.15 kHz o
Mazx. Drift (DH5) -40.00 kHz 40.00 kHz -3.03 kHz o
Max. Drift Rate (DH1) (7 50 us) -20.00 kHz 20.00 kHz -14.31 kHz W
Max. Drift Rate (DH3) ¢/ 50 us) -20.00 kHz | 20.00 kHz 0.00 kHz o
Max. Drift Rate (DHS) (7 50 us) -20.00 kHz 20.00 kHz -10.59 kHz 4
Channel: 75

Mazx. Drift (DH1) -25.00 kHz 25.00 kHz 18.11 kHz o
Max. Drift (DH3) -40.00 kHz 40.00 kHz 22,37 kHz Cd
Max. Drift (DH5) -40.00 kHz 40.00 kHz 39.74 kHz 4
Max. Drift Rate (OH1) (/50 us) -20.00 kHz 20.00 kHz -11.62 kHz Cd
Max. Drift Rate (DH3) (7 50 us) -20.00 kHz 20.00 kHz 13.75 kHz L4
Max. Drift Rate (DHS) (7 50 us) -20.00 kHz 20.00 kHz 19.99 kHz o
Fig. 37 - Carrier Frequency Drift report
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3 Manual Operation of R&S CMU200

1CM50

This section cannot replace nor is intended to replace the Bluetooth
manual in the R&S CMU200 [3]. Only a handful of important settings and
measurement results are to be interpreted in this section. The structure
mainly corresponds to that of CMUgo in section 2.

Call Setup and Release

Before measurements can be performed on a Bluetooth module, a
connection has to be set up between the R&S CMU200 (master) and the
Bluetooth device.

Fig. 38 shows the Connection Control window. The address of the module
to be called must be queried via Inquire or entered under 'Master signal'.
A connection in the test mode can then be directly established via
Connect test mode or a connection in the normal Bluetooth mode can be
established via Connect. For information about the individual submodes
see section 2.0nce a connection has been established, it can be released

using Detach (no figure).
" Connect.
Control

=

B Bluetooth Connection Control |, ] Standby
Q
[ » Signaling Infa |
- haster Signal
TH Level - 300 dBm Inguire
BD Address Chil 123456123456
Superyigion Timeout 2000 slot
» IucjLiry
SEEHiE Connect
» Dirty Transmitter
» Slave Signal
» Metwork Connect
Testmode
Device to
4
| 00E003792367 4| R
| —_— | ﬁPower
Feak
Connection | | Master Sig. | Slave Sig. | Network | AFIRF (3 | Sync. | Bl : I]

Fig. 38 - Call setup and release

To establish this connection, the R&S CMU200 uses the settings in the
Master signal, Slave signal and Network tabs. Parts of these settings
can be changed later during an existing connection.

Fig. 39 shows essential settings for master signal.
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[ " Connect.
Control
Bl Bluetooth Connection Control u Standby
—=atu ] |Dirty Transmitter |,§
Default Settings
TH Level - 300 dem
BD Address ChU 123456123456
Supervision TimesoLt 8000 st
¥ Ingiry
> Paging
Fage Timeout 2192 ot
Fage Scan Repetition Mode Rz2
Default ED-Address for Paging 123456789012
Connection Hopping Scheme Hopping Europef/USA
Read Signaling Info on
[* Dirty Transmitter |
Expand]
Connection | Master Sig. | Slave Sig. | Network | AFIRF (3 | Sync. | il - I]

Fig. 39 - Master signal

Fig. 40 shows the most important slave signal parameters that can also be

changed in a connection.
" Connect.
Control

=

Bl Bluetooth Connection Controlu Standby
E.:)t:lode | Loopback Tests 4 | Europe/USA |¥ g:ﬁ;:;g [
%t;:r" | 101010104

RX

| 78ch | 2480 muz i
Packet TX
i | DH1[Y | 0o | 2402 mmz i
-
Test Seq. 27 byte
Whitening | [ off
Connection | | Master Sig.  Slave Sig. | Network | AFIRF@" Sync. |.- 2 I]

Fig. 40 -Slave signal

The individual submode parameters can be set under 'Network' (Fig. 41):
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=

& Bluetooth Connection Control | ]

w

E Connect.
Control

Standby

—Setup

[Hold Made/Hald Interval

B

~ Audio
Default Settings
Air Coding
Bit Stream
Delay Time
Packet Type

™ Sniff Mode
Default Settings
Sniff Interyval
Sniff Atternpt
Sniff Timeout

*» Park Mode

~ Hold Mode
Default Settings
Hold Interyval

CWSD
Analogue InfOut
1000 ms

H' 1

2048 st
9 st
5 st

[2 5000 st

Connection | |Master Sig. | Slave Sig. Hetwork | AFIRF@" Sync.

[ - |

Fig. 41 - Network showing submodes

Once a connection has been established, individual submodes can be
activated (Fig. 42). The submode can be activated with 'Enter Submode’,
and 'Exit...' can be used to return to the normal mode.

% Connect.
(( ) Control
B Bluetooth Connection Control i1} Test Mode
(5]
[ » Signaling Info |
~Iaster Signal
TH Level - 300 dBm
ED Address ChiLl 123456123456
Supervision Timeout 2000 slot
» Incuiry
e Detach
» Dirty Transmitter
» Metwrork Tet Mode Exit
Audio Mode Test Mode
Shiff Mode Enter
Hold Mode 8uhm°de
Park Mode e
Test Mode || Submode
| 22 aem N ﬁ%""er
Peak
Connection | | Master Sig. | Slave Sig. | Network | AFIRF (3 | Sync. | il : I]

Fig. 42 - Submodes in a connection

Fig. 8 in section 2 shows the various states and transitions between the

individual submodes.
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Power (Power Control, Output Power)

The Power button under Menus is used to access the power measurement
display (Fig. 43). The average, minimum and maximum values are shown
for the nominal, leakage and peak power.

Power Control (5.1.5 TRM/CA/03/C)

Pressing Power control (right bar) will display two additional buttons
(Step up or Step down) in the second bottom row; they are used to test
the power control function. If 'Step up' or 'Step down' is pressed, the
corresponding action is performed, followed by another power
measurement. The before-and-after difference will be displayed as the
Delta level at the bottom left.

Output Power (5.1.3 TRM/CA/01/C)

The module must initially tranmit at full power, i.e. it may be necessary to
increase the power with 'Step up' until the message 'Maximum power
reached' is displayed. The power measurement will then be performed.

Conhnect.
| Bluetooth prower I t Control |
dB Max. Lewel + 5.0 dBEm HopplngiChan SFreq. Burope/UsA 7 Al S All
o0 B — [l 15 ! off ! off P?wer.f
[Current Time
+0.0
-10.0 Power
-200 Control
-30.0
_4d0 Analyzer
in Level
-600 Analyzer
-70.0 Settings
-80.0 e
~100 100 200 300 400
Slave Sig.1
Current{ 19ch) Average Minimum Mazxirmurm 100 Bursts Slave Sig2
S -26 -33 -46 -25 Statistic Count ;
Leak. [dBm] -66.9 -67.1 -69.4 -64.8 Master Sig.
ekl -25  -32  -44  -23 J ffﬂ? L
LFSTS OUt O [ OLLE O,
Packet Tirning  [ps] +0.75 +0.37 -0.25 +1.00 Mark
I—O 00 % arker
Deftalevel [0 -— L

Bursts out of Tol(Tim.)
Receiver

Modulation (Mod. Char., ICFT, Carrier Freq. Drift)

The Modulation button under Menus is used to access the modulation
measurement display (Fig. 44). The average, minimum and maximum
values for frequency accuracy, frequency drift, maximum drift rate and
frequency deviation are displayed.

Overview | I Power Modulation |

Fig. 43 — Power

The settings for the filter bandwidth and the algorithm for calculating the
frequency deviation (Fig. 45) will be displayed after pressing the
Modulation button in the right bar twice.
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Connect.
| Bluetooth wmoduiation I t Control [
Hz  Max Lewel + 50 dBm Laow Maoize Hopping/Chan.Freq.: Europe/USA 7 Al L Al
@ — i off 0 - 1 Off B - 1 Off Modulation
2000 ‘ ” B

+100.0

. ] h ‘

Current( 45ch) Average  Minimum  Maximum A\rerage Burst Power | Slave S_ig.1
Fred, AcCuracy [kHz] +9 +6 -3 +15 I -3.5 dBm sl 4
Fren, Crift [kHz] -9 -8 -15 +3 | gl
Mz, Drift Rate: [kHzi50p5] -31 -22 -80 5.3 '

Analyzer

’ Level
‘ Analyzer

Settings

Master Sig.

Bursts out of Tal

Freq. Dev.—E Aug. [kHz] 146 145 140 149 IW

. 130 130 119 136 Gits above Threshow | MATKer
htaxe. [kHz] 163 160 154 167 100.00 % __ Display |

2 I et Receiver
Ouer\newl Power | Mocdulation Quality Audio |W

E Connect.
Control

Fig. 44 — Modulation

J

(AL B Modulation Configuration Blustoath 1]
Control Analyzer Limits
—Setup |Filter Barichidth |
4]
Default Settings
Filter Bancwidth | Marrow | Analyzer
Freq Dey. Algorithm Bit Centred Average Leyel
MWeasure Maodle All Channels
» Simuit Meas. g":lt')ﬂef
* Single Meas, e
Slave Sig.1
Fren. Accura ezl
o Dr_m Master Sig.
Mz Drift R
Freq. Dev. —
Marker
Display
Control | I Analyzer Limits | Menus

Fig. 45 - Modulation settings
Modulation Characteristics (5.1.9 TRM/CA/07/C)

The results for Df1avg (with bit pattern 11110000) and Df2avg (with bit
pattern 10101010) are displayed in the Freq. dev. avg. row under the
Average column, and the percentage for Df2max is displayed in the Bits
above threshold field. The user must manually switch between the bit
patterns.
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Initial Carrier Frequency Tolerance (5.1.10 TRM/CA/08/C)

The most important results are shown in the Freq. accuracy row under the
Maximum and Minimum columns.

Carrier Frequency Drift (5.1.10 TRM/CA/09/C)

The results in the Freq. drift and Max. drift rate rows under the Minimum
and Maximum columns have to be taken into consideration.

Receiver Quality

The Receiver Quality button under Menus is used to access the Receiver
Quality measurement display.

Two different test applications can be selected by pressing the
Application button in the right bar. 'BER' returns the bit error rate for a
fixed level, while 'BER Search' returns the level for a specific bit error rate.
A static dirty transmitter can be added via Master signal in the right bar.
The settings will then be entered via Modulation index and Frequency
offset in the bottom line (Fig. 46).

| Bluetooth Receiver Quality t g::?:‘;t'

Setup @ | H
L
[+hieas. Contral | T BER

| 0.000 % Bit Error Rate Repetition Single Shot
0.000 w Packet Error Rate Stop Candition Mane
Test Name Mas. Input Application
7408 Eo vsl;izkggsna 7408 Packets Test Setup
0 7408 Hopping Scheme | R¥ITX single freg, Analyzer
R Frequency TH (24800 MHz! Level
TH Freguency 0 (24020 MHz.
| M, Inputl Current Testset Patterntype Static PRBS
Packettype DH1
Lengthof Test 5. | 27 byte
U=er def. Length 16 bit
Liser def. Data FFaO 2
Iilhitening aff sg'g\':’:Ssi'gzj
Dely Off E
~hlaster Signal
TH Level - 20.0 dBtn
Supervision TO. 8000 =lot
»Dirty Transmitter
odulat. Incex Qff
Fren, Offset Qrf

TX

Modulation

Index

Frequency Menus |
Offset

Fig. 46 - Dirty transmitter in Receiver Quality

BER

The bit error rate, packet error rate and the number of packets received
are displayed here (Fig. 47).
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| Bluetooth Receiver Quality { g::?:‘;t'

0.000 % Bit Error Rate
0.000 w Packet Error Rate

ri: Ll Packets received

] 7408

| has. Inputl Current Testset

Setup @ | H
[+hieas. Contral | # BER
Repetition Single Shot
Stop Condition hlone
Test Name Mas. Input Application
Packets 7408 Packets TestSetup |
~Slave Signal
Hopping Scheme | R¥ITX single freg, Analyzer
R Frequency TH (24800 MHz! Level
TH Freguency 0 (24020 MHz.
Patterntype Static PRES
Packettype DH1
Lengthof Test 5. | 27 byte
U=er def. Length 16 bit
Liser def. Data FFaO 2
Iilhitening aff sg'g\':’:Ssi'gzj
Dely Off Pameaiel
~hlaster Signal
TX Level =200 cBm Master Sig.
Supervision TO. 8000 =lot
»Dirty Transmitter
Madulat. Index Off
Fren. Offget Off

Overview | Power Modulation

Fig. 47 - BER

BER Search

RECEiver z
| Quality 4|’“"‘“’ W

The bit error rate, packet error rate and the search result are displayed. If
no result is displayed, the search interval has to be modified (Fig. 48).

| Bluetooth Rreceiver Quality

Connect.
Control

Setup Q E BER
: | whteas. Control | T Search
0.115 =% Eit Error Rate Packets S0 Pachols
0.000 % Packet Error Rate Search Valle 010 % Appli-
Search Cycles 41 ti
el Hopping Scheme | R:0TX single freg.
0 20 R Frequency 78 (24800 MHz. Analyzer
T Frequency 0 (24020 MHz! Level
| - 795 dBm TxLevel Patterntyne Static PRES
Fackettype DH3
Search Result
| -795 dBM Ty | pei) Lengthof TestS. | 183 byte
User def. Length 16 hit
User def. Data FFOO
lfhitening Off i
Slave Sig.1
Delay Off Sk
»Master Signal e i 4
» Tx Level
Srch. Lower Level| - 900 dBm Master Sig_
Srch. Upper Level | - 70.0 dEm
Superyision TQ. | 8000 =lot
»Dirty Transmitter
fodulat. Index off
Freq. Offset Off
BER Menus |
88 Search

Fig. 48 - BER Search

31

Rohde & Schwarz



Bluetooth with R&S CMU and CMUgo

4 Annex

1CM50

Table of Figures

FIG. 1 - CALL SETUP CONFIGURATION ......coeeiiiiieeeeeeeeeeeee e 4
FIG. 2 - CALL SETUP SLAVE SIGNAL DIALOG .....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 5
|3 (CRIR I OF:N 5 T 3 1 6) 28 24 23 0 ) A 6
FIG. 4 - CALL RELEASE CONFIGURATION .....ccooiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 6
FIG. 5 = NO CONNECTION.......cciiiiiieeeeeeeee e 6
FIG. 6 - CALL RELEASE REPORT ......cceeeiiiiiiieeeeeeeeeeeeeeeeeeee e 6
| (R 1 61211 (6] 0) 7
FIG. 8 - STATES AND TRANSITIONS BETWEEN THE SUBMODES........ccccceeeeeeeeeeeeeennnnnnn. 8
|3 (C AN 615) (01 0] 5 511\ 8
FIG. 10 - AUDIO DOWNLINK .....cceiiiiiiiieeeeeeee e 9
FIG. 11 - AUDIO CROSSTALK ......cooiiieeeeeeeeeeeeeee e 9
|3 (CT DA\ 61 5) (0 10! £ (0 T 10
FIG. 13 - AUDIO TEST CONFIGURATION ......cceeiiiieieieeeeeeeeeeeeeeeeeeeeeeee e 10
FIG. 14 - AUDIO LIMITS .....otuuiiiiiiiiiee et e ee e e e 11
FIG. 15 - SUBMODE REPORT .....ccceeieiieieeeeeeeeeeeeeeeeeeeeeeeee e 11
FIG. 16 - POWER STEP......ccoiiiiiiiieeeeeeeeeeee e 12
F1G. 17 - BLUETOOTH PRODUCT DOES NOT SUPPORT POWER CONTROL..................... 12
FIG. 18 - POWER STEP REPORT ......cccoeeiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeee e 12
FIG. 19 — TEST SET CONFIGURATION .......ceeiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeee e 13
FIG. 20 = LIMITS ..ot 14
FIG. 21 - TEST SET REPORT .....coiiiieieeeeeeeeeee e 14
FIG. 22 - TEST SET REPORT WITH CHANNEL SCAN .....cceeiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeennn 15
FIG. 23 - CHANNEL SCAN GRAPH FOR TEST SET REPORT .......cceeeeeeeeieieeeeeeeeeeeeeeennnn. 15
FIG. 24 - BERTEST ((ACHTUNG: FALSCHER SCREENSHOT)) ...evvveeeeeiiiriireeeeeannns 16
FIG. 25 - BERTEST REPORT .....cccoiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 17
FIG. 26 - BER SEARCH CONFIGURATION ......ccceeiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 17
FIG. 27 - BER SEARCH REPORT ......cceiiiieiiieieeeeeeeeeeeeeeeeeeee e 18
FIG. 28 —POWER ....cooiiiiiiiiiii e 18
FIG. 29 - POWER REPORT FOR OUTPUT POWER ......ccceeieiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn 19
F1G. 30 - POWER REPORT FOR POWER CONTROL......cceeeieiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn 20
FIG. 31 - POWER GRAPH FOR POWER CONTROL ......ccceeeieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennn 20
FIG. 32 - MODULATION CHARACTERISTICS .....coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 21
F1G. 33 - MODULATION CHARACTERISTICS REPORT .....cceiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeennnn 22
FIG. 34 — TCFT ..ot e e e e e e 22
FIG. 35 - INITIAL CARRIER FREQUENCY TOLERANCE REPORT ......uuuvvieeiiiiiininneeeennns 23
FIG. 36 - CARRIER FREQUENCY DRIFT ....cooviiiiiiiiiiiiiiiiieeeeeeeeeeeee e 23
FIG. 37 - CARRIER FREQUENCY DRIFT REPORT .......ccovvvuuniieiiiiiiiiieeeeeeeereenieeeeeenens 24
FIG. 38 - CALL SETUP AND RELEASE . ......ccceiiiiiiieeeeeeeeee e 25
FIG. 39 - MASTER SIGNAL ......coeiiiiieeeeee e 26
FIG. 40 -SLAVE SIGNAL .....ccoiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 26
FIG. 41 - NETWORK SHOWING SUBMODES ......ccceiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 27
FIG. 42 - SUBMODES IN A CONNECTION ......ccoiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeee e 27
FIG. 43 —POWER .....cooiiiiiiiiiie e 28
|3 (CR% 7Y, (0151 6) 7. 4 (6) 29
FIG. 45 - MODULATION SETTINGS.....cceiiiiieieeeeeeeeeeeeee e 29
FIG. 46 - DIRTY TRANSMITTER IN RECEIVER QUALITY ...uuuiieeieeeeeeeeeeeieeeeeeeaenennennnns 30
FIG. 47 —BER ... ettt 31
FIG. 48 - BER SEARCH ......ccooiiiiiiiiiieeeeeeeeeee e 31

32 Rohde & Schwarz



Bluetooth with R&S CMU and CMUgo

References

[1] Bluetooth Test & Interoperability Working Group: Test Specification
RF 1.1 Revision 0.91, 07/2001, Bluetooth SIG, Inc.

[2] Rohde & Schwarz: Manual for Windows Application CMUgo (V1.00),
12/2002, 1136.3971.00

[3] Rohde & Schwarz: Operating Manual for Software option K53
(1115.5000.02 Revision 1115.5081.12-06-)
Additional Information

Please send any comments and information regarding this application note
to CMUApplication@rsd.rohde-schwarz.com

A file with a Bluetooth example is provided on the Internet.

Ordering Information

Universal Radio Communication Tester

R&S CMU200 1100.0008.02
Option B53 Bluetooth Extension 1100.5700.02
Option K53 Bluetooth test software 1115.5000.02
Option B41 (optional) Audio generator and analyzer 1100.5300.02

&

ROHDE & SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG " Muhldorfstrate 15" D-81671 Miinchen " Postfach 80 14 69 - D-81614 Miinchen " Tel
(089) 4129 -0 " Fax (089) 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This application note and the supplied programs may only be used subject to observance of the conditions of use set forth in
the download area of the Rohde & Schwarz website.
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