R&S CMU200 (B53, K53, possibly B41), CMUgo, R&S CBT/CBT32 (B55, K55), CBTgo

M easurements on Bluetooth® Products
using R&S CMU200/CBT
and CMUgo/CBTgo

Application Note

This application note describes how Bluetooth products are tested and measured using the
R&S CMU200/CBT by means of the CMUgo/CBTgo remote control program or manual operation.
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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. The
R&S CBT is the “little brother” of the R&S CMU and specially configured to
Bluetooth requirements. The R&S CBT comes in two versions: the
R&S CBT with display and the R&S CBT32 without display.

This application note describes the use of CMUgo/CBTgo, a Windows
application for remote control of the R&S CMUZ200/CBT and for measuring
and testing Bluetooth products. CMUgo/CBTgo also offers different
modules for performing tests according to Test Specification RF 2.0
Revision 2.0.E.3" [1].

The introduction of Enhanced Data Rate (EDR) into the Bluetooth standard
has led to a substantial increase of the data rate. EDR has become
possible through the use of new modulation modes (n/4-DQPSK and
8DPSK).

IMPORTANT:

The new functions defined in the V2.0 + EDR Bluetooth standard are
supported only by the R&S CBT (options R&S K-55, R&S B-55 and
R&S U-55) and thus only by CBTgo.

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/CBTgo.

With regard to Bluetooth, the R&S CMU and the R&S CBT/CBT32 are
basically equivalent to each other, as are CMUgo and CBTgo. To make this
application note easier to read, the term R&S CMU refers to the R&S CMU
as well as to the R&S CBT and R&S CBT32, just as CMUgo also refers to
CBTgo. If there are explicit differences between them, they will be pointed
out separately.
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2 Remote Control of R&S CMU200 with CMUgo

1CM50_2E

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-C 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

e CPU: at least 300 MHz

o RAM: at least 64 Mbyte

e Monitor:  SVGA with 800 x 600 pixels or higher

e Hard disk: 50 Mbyte available space

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

Software requirements

e Windows 98/ME/2000/XP

e CMUgo V1.65 with Bluetooth modules V1.65

e CBTgo V1.80 with V1.80 Bluetooth modules

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
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 product are set here (Fig. 1).
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Call Setup Configuration (=1

— Mazter Signal
Hop Scheme:
T Level [dBm]: ! a0
Page TO: | 419z
Supervizion TO: | a000
Page Scan Repition Made: IH2 Li
|

BD Address [ Master J; 123486123456

-RF
Attenuation n [dB]: I a
Attenuation Out [dB]: u

P awimum Lexvel [dBm):

— Connection
% Connect Testmode DUT Characteriztics
" Connect

Device to page: | 123456789012

v Including Inquirg

FIt Code: | o0oo

] I Caticel

Fig. 1 - Call Setup Configuration

The parameters of the downlink from the R&S CMU200 to the Bluetooth
product 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 product. 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 product (Connect). The submode can be changed later.
Connect test mode sets up a connection with the Bluetooth product and
then automatically switches to the test mode. Please note that the Bluetooth
module may have to be enabled beforehand for the test mode.

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 product is found. This first address found will then be
used for setting up the connection. You can also add a PIN code.

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

The DUT Characteristics button opens up the corresponding dialog (see
Fig. 2).
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DUT Characteristics =

DUT Characerteristics

SEQM Behaviour
Te=tChl on Packet Change: ID” j
R Settling Time [ mz |; I 100

Fig. 2- Call setup DUT characteristics

You can change the applicable parameters in this dialog.

Fig. 3 shows a typical Call Setup entry in the test report.

Test Hame and Condition |Lower Limit |Upper Limit | Measured Value | PF |

Countny: Hopping Egrope’USA, T Level: -30.0 dBrm, Attennation (InfOut): Q0.0 B, Max. Level: 5.0, Page Scan Repltion Mode: RZ2

Haop Scheme: Hopping Egrope/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 Patern

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

a
%

Connection to Device:

Fig. 3 - Report Call Setup

Bluetooth Call Release Module

In the Bluetooth Call Release module, the existing call to the Bluetooth
product is released; the R&S CMU200 enters the standby state (Fig. 4).

Call Release Configuration . ﬂ

Tope
[T Fres Al CHU rezotrces

Ok | Cancel I

Fig. 4 - Call Release Configuration
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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.

EEs) x

Blugkooth connection losk!

Fig. 5 — No connection

Fig. 6 shows the entry of Bluetooth Call Release in the test report.

T T
Detach device: I I | passed | Y |

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).

The following modes are provided in the Submode section:

e Test
e Audio
e Sniff
o Park
¢ Hold

Some Bluetooth products may not allow each and every transition between
submodes.
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Bluetooth Submode al x|

—5Sub Mode
Sub Mode:
— Settingz
—Haold
Hold Interval [zeconds £ slotz) : 3128 | 000
— Paik # Sriff
Park. ¢ Sniff time [2] ; I 4
—Audio
&ir Cading [EEE =1
Bit Stream I.-'i'-.nah:ug [Tt j
Packet Twpe I Hu j
Audio Sething ILlpIink j
— Description

Enter pour deszcription 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

Comnected Connected Connected Connected Cormected
Park Subm ode Huold Bubmode Sniff Bubmode Audio 3ubm 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 product 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
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The following test scenarios are possible in Audio (Fig. 9 to Fig. 12):

RF

CMI ud DUT
Loud-  Audio Wicrophane
speaker Analyser

Fig. 9 - Audio uplink
EF

CMu P DUT
Micro  Audio Loud-
phone Generator speaker

Fig. 10 - Audio downlink
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EF

Loud- Audio
speaker Analyser Iicrophone .
\
5
Y
RF |
MU L DUT |
/
/
/
Micro  fudio Loud- //
phone Generator speaker
Fig. 11 - Audio crosstalk
Microphone

DuT

CMu < 5

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.

The R&S CBT does not include an internal audio option.
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Audio Test Configuration x|
— Generator
RitdS Lewel W]
Frequency [Hz): 1000

¥ Activate
I Leave Signal

— Analyzer Setting:

Manual Lewvel [+):

Frequency for Diztartion Meter [Hz):

[ oo
[ ]

V¥ Auto Ranging

— Selected Test
[T aCWolage [Peak)
W & Yolage [FMS)
™ DCvoltage

[+ Diztortion

I Frequency Counter

— Dezcription

Put in your description here

Coupling Fixed Eandpazs — Weighting Filker—— “Yanable Filter

o Center [Hz): 1000

9 b [ OHztezionoHz =] [P I0FF hd > I

 DC Etwfidth [Hz): 200
I Activate

| Lirits [l ok | caneel |

Fig. 13 - Audio Test Configuration

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).

Limits x]
— Limnitz
||_DWBI Lirnit [W]: |Upper Lirnit [%7:
A0 Voltage [Feak): {7
AL Waolage (RMS]: ns 1.2
DC Yolkage: 01 01
— Limitz
[Lewwer Limit: [Upper Limit:
Freguency Counter [Hz): I 950 I 1050
— Diistartion
Upper Limit [%]; I 5

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
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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
Mode: Andio, Bit Stream: Analog in'Out, Air Coding: CIYSD, Packet Tipe: HIAY, Selting: Usiink

Made: Sniff for 4.0 seconds

Made: Fark for 4.0 secands
Made: Hold for 5000 siots
Made: Normal

Fig. 15 - Submode report

Bluetooth Power Step Module

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

Power Step R x|

—Step { Description

& W awimum Power

£ Minimum Power

™ Pawer Step Up

= Power Step Down K I Cancel

Fig. 16 - Power Step

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

Power Control not supported by the device

Fig. 17 - Bluetooth product does not support power control

If the Bluetooth product 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 product 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 product acknowledges this step, this acknowledgement is also
output in the report.

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

Power Step; Maximum

Limit reached!

Fig. 18 - Power Step report

Bluetooth Test Set Module

The Test Set Configuration module allows power and modulation to be
measured in one operation (Fig. 19).
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Test Set Configuration | =] 1|

—Test mode -~ Meazurements
Testmode Type: bk
estmodes | Ype Loopback Bursts: 100
Hopping Scheme: |Eur0pe.ﬂ'US.ﬁ. j
: v Awerage Valuss
Fecustlins lDH-I L‘ [ Minimum Yalues
Pattern Type: I 10101010 - I Masimum Y alues
T Frequency [channel); 0 — Power
v Maminal Power
R Frequency [channel]: 7a ¥ Leakage Power
¥ Peak Power
¥ Packet Alignment
T Level [dBm): I a0
— Maodulation
— Channel Sean ¥ Frequency Accuracy
[~ Enable Start Channel : | 0 ¥ Frequency Dirift
; = v Maw Drift Rate
Stop Channel : | 78 v fwver. Frequency Deviation
_ W Min. Frequency Deviation
I™ Show detailed values ¥ Max. Frequency Deviation
Meazure Mode: | 41| Channels vl
Diizplay Che 0
[~ Graphics
- Dezcription
| Enter pour description here
| Limitz / Graphic Settings l | K l Cancel |

Fig. 19 — Test Set Configuration

The Test mode section is used to change the connection parameters. You
can set the test mode type, the hopping scheme, the packet type and the
pattern type. If ‘RX/TX on single’ has been selected under ‘Hopping
Scheme’, you can also set the RX and the TX channel. 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.

Channel scan is used to perform the selected measurements in different
(all) channels. The results are automatically displayed in a graph. If ‘Show
detailed values’ has been selected, the individual values are also displayed
in a table (Fig. 24).

The following window (Fig. 20) opens after the Limits button is pressed.
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: B
— Power — Modulation
[Lowwer |Upper [Lower [Upper
Mominal Power [dBm]: E 4 Freq. Acc. [kHz): 75 R
Leakage Fower [dBm]: 00 100 Freq. Diift (kHz): 25 25
Feak Power [dBm]: 00 23 M ax Drift R ate (kHz/S0us]): 20 20
Tirning [us]: 000 1000 Axva. Freq Dev (kHz): 115 175
Min. Freq. Dev (kHz): 115 175
Max. Freq Dev [kHz): 000 1000
Start Paint Modulation Graphic [bit] il
Array [bit) 625

Fig. 20 — Test Set 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 EnvoperUSA, Packet Type: DR, Lengih of Testsequence: 27

T Level -30.0 B, 100 Bursts , Mode: AN

Test Scenario; Laapback ACL not whit - 1010 Pattern, Filter Bandwiath: Navvaw, Fregq. Dev: Algorithim: Bit Center

Hominal Power: Average -6.00 dBrm 4.00 dBm -5.99 dBm W
Leakage Power: Average -100.00 dBm (100.00 dBm 61.75 dBm w
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 dverage -¥5.00 kHz T5.00 kHz 31.58 kHz o
Frequency Drift Average -25.00 kHz 25.00 kHz -24.25 kHz w
Maximum Drift Rate Average (790 us) -20.00 kHz 20.00 kHz -1411 kHz w
Average Frequency Deviation dverage 115.00 kHz | 175.00 kHz 141.74 kHz W
Minimum Frequency Deviation Average 115.00 kHz | 175.00 kHz 115.53 kHz w
Maximum Frequency Deviation dverage -1000.00 kHz | 1000.00 kHz 142.37 kHz w

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.
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Hap Scheme: RNTX single frequency, Packet Tipe: DN, Length of Testsequence: 27, RX Frequency. 75

Ta Level: -30.0 gBrm, 100 Packets, Mods: —

Test Scenaria; Loapback ACGL naot whit- 1070 Pattern, Fliter Bandwicth: Narvow, Freq. Dev: Algarithin: Bit Center

Hominal Power Maximum: @@ Channel: 70, Average [ 1|[ ] -0.54 JdBm o
Hominal Power Minimum: @ Channel; 8, Average [ 1L ] -1.69 dBm 4
Hominal Power Maximume: @@ Channel: 70, Minimum [ ] ] -0.55 dBm v
Hominal Power Minimume: @ Channel O, Minimum [ 1L I -1.70 dBm 4
Hominal Power Maximum: @@ Channel: 70, Maximum [ I|C ] -0.52 dBm W
Hominal Power Minimum: @ Channel: 8, Maximum [ 1L I -1.68 dBm 54
Peak Power Maximum: @@ Channel: 70, Average [ 1|[ ] -1.28 JdBm W
Peak Power Minimum: @ Chanrel: 0, Average [ 1|[ ] -1.41 dBm o
Peak Power Maximum: @@ Channel: 74, Minimam [ 1L ] -0.30 dBm W
Peak Power Minimum: @@ Channel: 8, Minimam [ 1L I -1.44 dBm 4
Peak Power Maximum: @@ Channel: 64, Maximum [ 1| ] -0.23 dBm o
Peak Power Minimum: i@ Channel: O, Maximurm [ 1L I -1.38 dBm v
Fig. 22 - Test Set report with channel scan
Al'lne)(: Hominal Power:
Start Channel: 0, Stop Channel: 78, Average: bive, Min: green, Max: red
1.0 dBm—
0.5 cdBm—
0.0 dBm—
-0.5 dBm—
-1.0 cdBm; | | }
o 10 20 7o
Fig. 23 - Channel scan graph for Test Set report
Haop Scheme. Hopping EdropesUSA, Packet Type: DHY
T Level: -30.0 dBm, 10 Bursts, Mode: —
Testmode Twwe: Loopback, Pattern: 10001010, Length of testsequence: 27
Hominal Power: Average, Channel: 10 [ 1.81 <Bm
Hominal Power: Average, Channel: 11 [ 1.72 «lBm

Hominal Power: Average, Channel: 12

Hominal Power: Average, Channel 13
Hominal Power: Average, Channel: 14
Hominal Power: Average, Channel: 15
Hominal Power: Average, Chasnel 16
Hominal Power: Average, Channel: 17
Hominal Power: Average, Channel: 15
Hominal Power: Average, Chabnel 19

Hominal Power: Average, Channel: 20

1.66 dBm
1.63 dBm
1.61 dBm
1.5% dBm
1.63 dBm
1.62 dBm
1.60 dBm
1.5% dBm

1.62 dBm

Fig. 24 - Test Set report with detailed values
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Bluetooth BER Test Module

Different receiver tests can be performed with the BERTest (Fehler!
Verweisquelle konnte nicht gefunden werden.) module. The bit error

rate is measured for a specific level.

BER Test Configuration

— Test mode BER

Hopping Scheme: ’ Eurcpe US4 L!
Packet Type: !DH‘I j
Falter Type: [Static PRES i
Length of test sequence [byte): |—27‘
™ Loopback Delay I~ Whitering

T Level [dBri]: a0
T Frequency [channel]: l—lj
R Frequency [channel) li?s

i~ Channel Scan
[~ Enable  Start Channel [R] :

Stop Channel [Fs)

= x|

- Measurements
- BER

[ BER

M PER
— Limitz

BER (%] [ o

RER 1L I 100 Wurber of Bit

Packets: I 100 I STEDD

- Diirty Transmitter

Crirty Te: I 0ff

— Description

Enter your description here

Cancel I

Fig. 25 - BERTest

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

You can set the packet type (including EDR packets), the length of the test
sequence, whitening and the TX level of the BER measurement. In addition,
the 'Loopback delay' parameter has to be adjusted to the corresponding

Bluetooth product.

The measurements, the limits and the number of packets can be selected
under Measurements. CMUgo calculates the number of transmitted bits
from the number of packets and the length of the test sequence and
outputs this information under ‘Number of bits’.

Fig. 26 shows an example of a BERTest report.

Hop Scheme: Hopping Enropedilisd, Packet Tipe: OH1, Length of Testsequence: 27

Te Level -30.0 dBrm, 100 Packets, Test Scenarin: Loopback ACL not whit - denaralc paeldn randor

Loopback Delay: OfF, Divy Transmitter: OF

BER:
PER:

/]
|

010 %
0.01 %

000 % W
0.00 % 4

Fig. 26 - BERTest report

Dirty transmitter

The R&S CMU and the R&S CBT, and thus also CMUgo and CBTgo, differ
with regard to the dirty transmitter. The R&S CBT supports both the static
and the dynamic dirty transmitter (Fig. 27).
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8 x
— Test mode BER ~Meast it
Hopping Scheme: IEuropez’U Ca LI —BER
: v BER
Packet Type: |oH = v FER
Pattern Type: [Static PRES =]
 Limits
Length of test byte]: = [———
ength of test sequence [byte) | 27 BER [%): o
™ Loophack Dslay I~ Whitening PER (%]: 100 pumber of Bit
T Level [dBm): -20 Packets: 100 21600
T Frequency [channel]: 1]
R Frequency [channel]: I ) Dirty Transmitter
Dirty Ti<: Off -
Channel Scan I J
[T Enzble  Start Channel [R¥] : 0 S pecification table
User defined table
Stop Channel [RX] : 78 Single values
~ Description
I Enter pour description here

ok I Cancel

Fig. 27 - CBT BER test with dirty transmitter
Fig. 28 shows the settings for ‘DT — User Table’. The presettings comply

with the specification (‘Specification Table’).

corresponding window for EDR.

Fig. 29 shows the
8l x
D R -|
Freqeuncey Dffzet Modulation Index Symb Time Errar

Cati: 75 0ze -20
Gt o 14 03 -20
Gt 3 -2 0.29 20
Cot 4 1 032 20
Cat 5 39 033 20
CetE: a 0.34 -20
Cot7 42 029 -20
Cotd 74 0.3 -20
St 19 0.:ze -20
Set10: 75 0.35 20

Fig. 28 - CBT DT User Table
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a x

O -
Freqeuncey Offzet Symb Time Error
Set1: u u
Set 2 ES 20
Set 3 55 20

Fig. 29 -CBT DT EDR User Table

Fig. 30 shows the static DT setting (‘single values’), which is provided by
the R&S CMU as well as the R&S CBT.

Dirty TX Single Yalues ! 8 x|

Dorift:

M odulation [ndesx:

| T - |

Symb Time Error [ ppr 1; |

Frequency Offzet [kHz): |

Fig. 30 - CMU and CBT - DT single values

Bluetooth Sensitivity Module

The Sensitivity module conveniently expands the BER test by three
channels; the tests can thus be easily processed in accordance with the

specification (Fig. 31).
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— Test mode BER

Hopping Scheme:
Packet Type,
Fattern Type:

™ Loopback Delay
T+ BER Level [dBm]:

1. T Frequency [channel]:

1. R Frequency [channel):
2. T Frequency [channel]:
2. B Frequency [channel]:
3. T Frequency [channel]:

3. R Frequency [channel]:

|Ri</ T on single |
|DH1 (27 bytes ) =]
|Static PRES =l
I whitening

L
[ =
0

0

3

0

[ =

8 x
— Measuements
—BER
¥ BER
[~ FER
r— Limit
BEF: [} [ o
E4 I :
il 100 Number of Bit
Packets: N 1600128
r— Dirty Tranzmitter
Drirty Ti: ID” d
Edit sitgle values
— Description
| Enter vour description here

ok I Cancel

Fig. 31 — Sensitivity

The settings correspond to the BER test settings, but you can now specify
three channels.

This module allows you to perform the Sensitivity — Single Slot Packages
(5.1.13 RCVICA/01/C) and Sensitivity — Multi Slot Packages (5.1.14
RCV/CA/02/C) tests. Make the following settings (obligatory):

Loopback ACL not whitened — PRBS9 (static pseudo random).

Hopping off (RX/TX on single).
TX level —=70.0 dBm.
DH1 for single slot, or DH3 and/or DH5 for multislot.

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

With DH1, 1600000 bit correspond to 7408 packets, with DH3 to 1093

packets and with DH5 to 590 packets.

All tests must be performed on three frequencies with 0, 39 and 78
usually as the receive channels.

The Maximum Input Level (5.1.18 RCV/CA/06/C) test can also be
simulated. The same settings as above apply. However, only DH1 packets
with a level of —20 dBm are used.
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Hap Scheme: RMTX single frequency, Packet Type: DR, Pattern: SPRS, Whitening: OF
T Level -F0.0 dBm, Packets: 7408, Loopback Delay Off, Dirty Transmiter: Off

Detach device:

BER: @@ Channel RX: 0, TX 78 [ ] 00 % 0.00 %
BER: @ Channel: RX: 38, 7 0 [ ] 01D Y 0.00 "%
BER: @ Channel RX: 78, TX 0 [ ] 010 % .00 %
T T
!I Il I! passed | |

Fig. 32 - Report Sensitivity

Bluetooth BER Search Module

The level required to exceed a certain bit error rate is determined here (Fig.
33).

BER Search Configuration | @ x|

— Test mode BER - Measurements
Hopping Scheme: IHXJTX on single ;! —BER Search
Packet Type: |DH3 j E E'EE
Pattern Type: |Static PRES - ¥ Search Result [T Level)

—
[==}
7%}

Length of test sequence [byte): | — Statishics

[™ Loopback Delay [~ whitening Search Yalue (%] | 01
T# Frequency [channel]: | il Search Cycles | 1
R Frequency [channel); I 78 Packets I 20
Hurmber of Bit | 23280

 Channel Scan

[~ Enable  Start Channel [Ri] : 5
Stop Chattel (B @ 740
Search T Level Upper [dBm]: [-70]
Search T Level Lower [dBm]: a0
— Deszcrption

| Enter your description here

aK I Catcel

Fig. 33 - BER Search Configuration

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'. In this case,
the dirty transmitter cannot be set. CMUgo calculates the number of
transmitted bits from the number of packets and the length of the test
sequence and outputs this information under ‘Number of bits’.
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Fig. 34 shows a report for BER Search.

Hop Scheme: Hopping ForopefUSA, Packet Type: DR, Length of Testsequence: 27
Search Tx Level Lower: -80.0 oBm, Search Tx Leve! Upper: -60.0 oBm, Search Cyeles: 20, Search Iralue: 0.1 %
Test Scenaria; Loapback ACL not whit - dynamic psewda random, 100 Packets

Loopback Delay: OF, Divy Transmitter: OF

BER: [ 1|[ ] 0.25 % o
PER [ 1|l 1 0.00 % v
Search Result (Tx Level): [ 1L ] -78.95 dBm W

Fig. 34 - 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. 35).

8 X
— Test mod — Measurements
e kiEE e £ Output Power
Hopping Scheme: |Eurnpe."USA L‘  Fower Control Bursts i
Packet Type |OHE (339 byte) EE
| Lower | Upper
- Output Power
1. T Frequency [channel): o € fwer, Power [Class 1 /7 dBm]; 0 20
1. A% Frequency [channel): 78 % fiver. Power [Class 2 / dBm): -6 4
2 T¥ Fraquency [channell a9 " fwer. Power [Class 3 / dBm}: —[
il Peak. Power [dBm]: 23
2. R Frequency [channel).
3. T Frequency [channel]: 8 r— Pawer Contral
3. B Frequency [channel): a Step Size (dB) 2 I 2
Awer. Power Min. [Class 1 / dBm), I 4
™ Graphics
T Level (Bl I—ED ™ Automatic control of RF Max. Level
— Description
I Enter your description here
Fig. 35 — 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
signaling. An additional graph can be displayed under power control.

Settings for Output Power (5.1.3 TRM/CA/01/C):
e Hopping on.

e Loopback.

e Longest possible packet type.

e Permanent setting: PRBS9 (static pseudo random).
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e Bluetooth product has to transmit at maximum level (it may be
necessary to call Power Step beforehand).

e The peak power and average power are measured.

Fig. 36 shows a report from Power, in this case for output power.

Hop Scheme: Hopping EgropefUSA, Scenario: Loopback, Tk Level: -30.0 dBm

1 Packets, Packet Type: DHY, Power Cizss: Class 2

Channel: O
Average Power
Peak Power
Channel: 39
Average Power
Peak Power
Channel: 78
Average Power

Peak Power

Fig. 36 - Power report for output power

-6.00 dBm
| I—

-6.00 dBm
| —

-6.00 {Bm
 E—

Settings for Power Control (5.1.5 TRM/CA/03/C):

e Hopping off ( RX/TX on single).

e DH1.

Loopback.

4.00 dBEm
23.00 dBm

4.00 dBm
23.00 dBm

4.00 dBm
23.00 dBm

Permanent setting: PRBS9 (static pseudo random).

-3.04 dBm W
-2.81 dBm o
-3.61 dBm o
-3.40 dBm W
-4.99 dBm W
-4.76 dBm 4

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

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

Fig. 37 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. 38 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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Haop Scheme: Hopping EdrapeUSA, Scenaria: Laapback, Tk Level -30.0 oBm
1 Packets, Packet Tpe: DR, Power Class: Class 2

Channel:

Power at Maximum [ [ ] -1.71 dBm W
Power Step Daown 2.00 «B .00 «IB 1.67 B -
Power Step Down 2.00 B 8.00 «B 3.88 dB T
Power Step Down 2.00 dB 8.00 dB 3.56 «B Cd
Power Step Down 2.00 «IB .00 «IB 416 dB o
Power Step Down 2.00 dB 8.00 dB 3.82dB 4
Power Step Down 2.00 (B 8.00 (B 3.9% dB o
Power Step Down 2.00 B 8.00 «B 2,98 «dB '
Power Step Dawn 2.00 4B .00 <IB 2,66 B o
Power at Minimum [ [ ] -28.44 dBm 5
Power Step Ui 2.00 <1B .00 <IB 2,65 dB 4
Power Step Lip 2.00 B 8.00 B 2.99 {dB o
Power Step L 2.00 4B 3.00 B 4.01 dB 4
Power Step Lin 2.00 4B .00 «B 3.80 dB o
Power Step Lin 2.00 «B .00 B 414 4B 4
Power Step Lip 2.00 B 8.00 (B 3.58 dB o'
Power Step Ui 2.00 dB 8.00 dB 3.88 B Cd
Power Step Lip 2.00 «IB 8.00 «IB 1.67 B -
Power at Maximum [ 1([ ] -1.72 dBm 04

Channeli: 349

Fig. 37 - Power report for power control

Al‘ll‘le)(l Power Control Steps
Chanpel 1.0, Channel 2: 39, Chanpel 5. 78

-3.50 dB~
-5.50 dB~
-13.50 B~

-15.50 dB~

N h “ |‘ ‘| |‘ ‘|
-25.50 dB ..I.II... ' |||. |I|

111111111 1111111 2222222222222222223333333333333333

Fig. 38 - Power graph for power control

Bluetooth Modulation Characteristics Module

The Modulation Characteristics (5.1.9 TRM/CA/07/C) measurement can be
performed with Modulation Characteristics (Fig. 39).
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Modulation Characteristics | 8 x|

— Test mod ~ Measurements
Testmode Type: Loopback b
X : Bursts 10
Hopping Scheme [Fe/T o single =l I
Packet Type [DHS [ 233 byte | JE3 Jf
| Lawer | Upper

1. T Frequency [channel] ] Delta f1 avg (kHzk | 140 | 175
1. R Frequency [channel): 78
2. T¥ Frequency [channel]: 39 Delta f2 max (kHz): 115
2. B Frequency [channel): i} for at least:
3. TX Frequency [channel): 78 Eits above threshold [%]: 99.9
3. R Frequency [channell: i)

Deltaf2 / Delta 1 | 0a
T Level [dBm] | a0

— Dezcription
| Enter your description here

Carcs_|

Fig. 39 - 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.

Settings for Modulation Characteristics (5.1.9 TRM/CA/Q7/C):
Hopping off ( RX/TX on single).

Loopback.

Longest possible packet type.

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

At least 10 packets.

The bit patterns and the three channels are changed automatically.
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Fig. 40 shows a Modulation Characteristics report.

Hop Scheme: RMTX single frequency, Packet Tiwe: OHY, Length of Testsequence: 27, Scenario: Loapback, T« Level: -30.0 JdBm

10 Pachets, Filter Bandwicth: Narraw, Freq. Dev: Algorithr: Bit Center

Channel: O

Delta F1 Avg 140.00 kHz | 175.00 kHz 156.12 kHz o
Delta F2 Max Threshaid: 115.0 kHz 9990% ([ 1 100.00 % W
Detta F2 Avg / Delta F1 Aug 0.0 | 0.95 o
Channel: 33

Detta F1 Avg 140.00 kHz | 175.00 kHz 161.72 kHz o
Detta F2 Max Thveshald: 115.0 kHz 9900 (1 100.00 % v
Delta F2 Avg / Delta F1 Avg 0.30 | 0.95 o
Channel: 75

Dehta F1 Avg 140.00 kHz | 175.00 kHz 165.21 kHz o
Delta F2 Max Threshald: 115.0 kHz EL T LT — 100.00 % o
Delta F2 Avg / Delta F1 Avg 0.30 | 0.95 v

Fig. 40 - Modulation Characteristics report

Bluetooth Initial Carrier Frequency Tolerance

(ICFT) Module

The [Initial Carrier

Frequency

— Test mod
Testmode Type:

Hopping Scheme: [Ewropesuss

Packet Type: |DH1 [ 27 byte |

1. T Frequency [channel]:
1. B Frequency [channel]
2. T Frequency [channel):
2. R Frequency [channel):
3. T Frequency [channel):

3. R Freguency [channel):

Tolerance

(5.1.10 TRM/CA/08/C)
measurement can be carried out with ICFT (Fig. 41).

ICFT i

— Measurements

Bursts l—m .

i~ Limit

[ Lower

[ Upper

Max. Frequency Taolerance [kHz): |

75 |

75

— Description
T Lewel [dBm]: | 230 ‘ | Enter your description here
I
|
Fig. 41 — 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.
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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.
e DHI1.
e Permanent setting: Bit pattern PRBS9 (static pseudo random).

e The Bluetooth product must transmit at maximum level (it may be
necessary to call Power Step beforehand)

e At least 10 packets.
e The three channels are changed automatically.

Fig. 42 shows an example of an ICFT report.

Haop Scheme: RNTX single frequency, Scenaria: Laapback, Tx Level: -30.0 dBm
10 Packets, Fitter Bandwidth: Narvow, Packet Type: DR, Freq Dew: Alporithm: Bit Center

Channel: @

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

Max. Frequency Tolerance | -T5.00 kHz | 75.00 kHz | .16 kHz | W |
Channel: 75

Max. Frequency Tolerance | -T5.00 kHz | 7500 kHz | 10.25 kHz | o |

Fig. 42 - 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. 43).

x|
— Test mod; — Measurements
Test Scenario:
Bursts 10
Test mode Hop 5 cheme: ’Hopping RT3 on single: j
Packet Type = DH1 T
[¥ DH3 Tower pper
¥ DHE
Maw, Drift (ODHT]) (kHz]: 25 25

1. T Frequency [channel) I ] Mas, Diift (OH3) (kHzk 0 0

I 78
1. R Frequency [channel} Max Drift (DHS) (kHz): -40 40
2. T Frequency [charinel) ) Max Diift Rate (kHz/50us): 20 ]
2. R Frequency (channell: o
3 T Fiequency (channel) 74
3 B Frequericy (charnel} I o Filter Banduwidth Harrow =

T Level [dBm) '7,35 ‘
Description
“ Enter your description here
G|

Fig. 43 - 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
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been predefined. Moreover, the TX level of the R&S CMU200 can be set. 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.

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. 44 shows a Carrier Frequency Drift report.

Hop Seheme: RMTX single frequency, Scenario: Loopback, Ti Level -30.0 dBrm
10 Bursts, Filter Bandwlidth: Narrow

Channel: O

Max. Drift (DH1) -25.00 kHz 25.00 kHz 1417 kHz o
Max. Drift (DH3) -40.00 kHz 40.00 kHz 1.59 kHz o
Max. Drift (DHS) -40.00 kHz | 40.00 kHz 30.08 kHz 4
Max. Drift Rate (DH1) [/ 50 us) -20.00 kHz | 20.00 kHz 1210 kHz 5
Max. Drift Rate (DH3) (7 50 us) -20.00 kHz | 20.00 kHz -7.92 kHz "
Max. Drift Rate (DH5) (/50 us) -20.00 kHz | 20.00 kHz 9.07 kHz "
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 4
Max. Drift (DH5)} -40.00 kHz | 40.00 kHz -3.03 kHz 5
Max. Drift Rate (DH1) (7 50 us) -20.00 kHz 20.00 kHz -14.31 kHz L4
Max. Drift Rate (DH3) (# 50 us) -20.00 kHz | 20.00 kHz 0.00 kHz "
Max. Drift Rate (DHS) (7 50 us) -20.00 kHz 20.00 kHz -10.59 kHz o
Channel: 73

Max. Drift (DH1)} -25.00 kHz | 25.00 kHz 18.11 kHz 4
Max. Drift (DH3)} -40.00 kHz | 40.00 kHz 22.37 kHz 5
Mazx. Drift (DH5) -40.00 kHz 40.00 kHz 39.74 kHz L4
Max. Drift Rate (DH1) (7 50 us) -20.00 kHz 20.00 kHz -11.62 kHz o
Max. Drift Rate (DH3) (7 50 ws) -20.00 kHz 20.00 kHz 13.75 kHz o
Max. Drift Rate (DH5) (7 50 us) -20.00 kHz 20.00 kHz 19.99 kHz o

Fig. 44 - Carrier Frequency Drift report

Bluetooth Spectrum 20 dB Module

The Spectrum 20 dB module provides a spectrum measurement for
measuring the bandwidth of the 20 dB signal below the carrier (Fig. 45).
This measurement corresponds to the TX output spectrum 20 dB
bandwidth measurement (5.1.7 TRM/CA/05/C).

1CM50_2E 29 Rohde & Schwarz



1CM50_2E

Bluetooth with CMU / CBT and CMUgo / CBTgo

Bluetooth Spectrum 20 dB | (=1 |

~ Test mode ~ Measurements
Testmode Type: L oophack -
. : Sweeps 10

Hodongarhenes |Ri¢Ti on single = I
Packet Type |DHB [ 339 byte ) =

Detection Level (dB]: | 20
1. T Frequency [channel): 0

4 ul ! 0 I™ Graphicz
1. R Frequency [channel]: 78
2. T¥ Frequency [channel]: 39 il
2. A% Frequency [channel]: il fH]-FIL] [kHz): | 1000
3. TX Frequency [channel]: 70
3. A Frequency [channel]: 0
T Level [dBrm]: | a0
— Diezcription
| Enter vour description here

Corcs_|

Fig. 45 - Spectrum 20 dB

The usual parameters ‘Test Mode Type’, ‘Hopping Scheme’, ‘Packet Type’
and three channels can be set under Test mode. Moreover, you can
specify the TX level.

On the right-hand side under Measurements, you can set the number of
sweeps, the detection level and the limit; plus, you can select a graphic
output.

Settings for TX output spectrum 20 dB bandwidth (5.1.7 TRM/CA/05/C):
e Hopping off ( RX/TX on single).

Loopback or TX mode.
e Longest possible packet type.

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

e Permanent setting: bit pattern PRBS9 (static pseudo random).

At least 10 sweeps.

The three channels are automatically changed.

Fig. 46 shows the report entry, Fig. 47 shows the graph.
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Haopping Schere: RYTX single frequency, Packet Tipe: DHS, Length of Testsequence: 339, Testmode: Loopback

10 Bursts, Detection Level: -20.0 B, Pattern. Static PRES, Tx Level: -530.0 dBm

Channel:

fiL): [ [ 1 -443.76 kHz
fiH): [ [ ] 394.98 kHz
f{H) -f(L): 1| 1000.00 kHz $33.76 kHz
Channel: 39

fil): [ [ 1 -390.91 kHz
fiH}: [ [ ] 394.28 kHz
T{H) -F(L): 1| 1000.00 kHz 785.19 kHz
Channel: 75

fiL): [ 1 -390.80 kHz
fiH): [ ] 394.21 kHz
f{H) -F(L): 1| 1000.00 kHz 785.01 kHz

Fig. 46 - Report spectrum 20 dB

Annex;:

Spectrum 20 dB Graphic

Bine: Ch: O: P Emission 1.3 dBm, Green: Ch: 39 P Exmission: -1.3 dBrm, Red: Ch 78 P Emission: -1.3 d8m

0.0 cB4

-10.0 a8

-20.0 o -
&)

-30.0 dB—+

-40.0 oB

-50.0 dB

-60.0 dB: } } t
-1.10 -0.80 -0.7o -0.:50

Fig. 47 - Report: Spectrum 20 dB graph

Bluetooth Spectrum ACP Module

T
-0.30

T
-010

|
T
010

The Spectrum ACP module provides the adjacent channel power
measurement (Fig. 48). This measurement corresponds to the TX output
spectrum ACP measurement (5.1.8 TRM/CA/06/C).

31

Rohde & Schwarz




Bluetooth with CMU / CBT and CMUgo / CBTgo

Bluetooth Spectrum ACP I Sl

~ Test mode — Measurements
Testmode Type: =
. Sweeps: I 1
Hopping Scheme: IHUDIZ-I.'EQ R T on single ;I
Packet Type: lDHW [ 27 byte | LI
™ Measure all channels
[ this will take a couple of minutes | ]

1. T Freguency [channel]: 3

3 I Graphics
1. B Frequency [channel]: 7a
2. T Freguency [channel]: a9 il
2. B Frequency [channel): il Lirnit | k- =2 [dBm) 20
3. T Frequency [channel]: 75 Lirnit | M-M | >=3 [dBm] : A0
3. B Frequency [channel]: i}
Tes Level [dBm): | a0

— Description
| Enter your deseription hers

0K I Cancel

Fig. 48 - Spectrum ACP

Again, the test mode type, packet type, three channels as well as the TX
level are set under Test mode. This measurement is always performed in
non-hopping mode (RX/TX on single).

Settings for TX output spectrum ACP (5.1.8 TRM/CA/06/C):
Hopping off ( RX/TX on single).

Loopback or TX mode.
e DHI1.

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

e Permanent setting: bit pattern PRBS9 (static pseudo random).

At least 10 sweeps.

The three channels are changed automatically.

You can set the number of sweeps, enter the limits and select the graphical
output under Measurements. If ‘Measure all channels’ has been selected,
all 78 adjacent channels per channel are measured.

Fig. 49 shows the report entry; Fig. 50 shows the graph.
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Hopping Scherne: RATX single frequency, Packet Tiwe: DR, Length of Testsequence: 27, Testmode: Loopback
1 Sweeps, Pattern: Static PRES, Tx Level -30.0 oBm

Channel: 5

ACPower: -3 [ | ]| -47.05 dBm
ACPower: -2 [ 1| Il -41.15 dBm
ACPower: -1 [ 1| I -24.83 dBm
ACPower: Center [ Il ] 1.77 dBm
ACPower: +1 [ | Il -24.92 dBm
ACPower: +2 [ 1| I -42.34dBm
ACPower: +3 [ 1| l|  -47.33 dBm
Channel: 32

ACPower: -3 [ 1| ]| -47.69 dBm
ACPower: -2 [ 1|l ] -44.44 dBm
ACPower: -1 [ 1| Il -24.68 dBm
ACPower: Center [ Il ] 1.74dBm
ACPower: +1 [ I|[ I -24.84dBm
ACPower: +2 [ 1| Il -45.2% dBm
ACPower: +3 [ | ] -48.68 dBm
Channel: 75

ACPower: -3 [ 1| ]| -47.28 dBm
ACPower: -2 [ 1| ] -40.80 dBm
ACPower: -1 [ 1| Il -24.30 dBm
ACPower: Center [ Il ] 1.90 dBm
ACPower: +1 [ I|[ Il -24.50 dBm
ACPower: +2 [ 1| ] -42.93 dBm
ACPower: +3 [ Il ] -47.46 dBm

Fig. 49 — Report Spectrum ACP (normal)

Al'll'le)(: Spectrum ACP Graphic

Channel 3

20.0 dBm—
10.0 dBm—-

0.0 dBm—-
-10.0 dBm—-

-20.0 dBm—

-30.0 dBm—+
-40.0 dBm: -
-50.0 dBm—
-60.0 dElrn] l
-70.0 dBm-

-3 -2 -1 [ +1 +2 +3

Fig. 50 - Report: Spectrum ACP graph (normal)

Fig. 51 shows a report section; Fig. 52 shows a channel of the graph.
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Hopping Scheme: RNTX single frequency, Packet Type: DH, Length of Testsequence: 27, Testmode: Loopback

1 Sweeps, Paltern: Static PRBS, Tx Level: -30.0 dBm

Channel: 3
ACPower: 0 [ Ii[ Il -47.00 dBm
ACPower: 1 [ 1|L ] -41.49 dBm
ACPower: Z [ 1|L ] -24.78 dBm
ACPower: 3 [ I|[ ] 1.80 dBm
ACPower: 4 [ I ] -24.94dBm
ACPower: 5 [ I|[ Il -42.81 dBm
ACPower: & [ Ii[ Il -47.37 dBm
ACPower: 7 [ I ] -50.70 dBm
ACPower: § [ 1|L ] -45.89 dBm
ACPower: 9 [ 1| ] -60.50 JdBm
ACPower: 10 [ 1| ] -60.71 B
ACPower: 11 [ II[ Il  -62.42 dBm
ACPower: 12 [ 1|[ ] -62.97 dBm
ACPower: 13 [ 1|[ ] -63.18 dBm
ACPower: M [ 1| ] -63.48 JdBm
ACPower: 15 [ I ] -63.40 dBm
ACPower: 16 [ Ii[ Il -62.63 dBm
ACPower: 17 [ 1|L ] -63.23 dBm
ACPower: 15 [ 1|L ] -63.69 JdBm
ACPower: 14 [ I|[ ] -63.52 dBm
ACPower: 20 [ I ] -63.97 dBmi
ACPower: 21 [ I|[ Il -64.03 dBm
Fig. 51 - Report Spectrum ACP section (all channels)
Anne)(! Spectrum ACP Graphic
Channel 3
20.0 dBm
10.0 dBm—
0.0 dBm—

-10.0 dBm—

-20.0 dBm—

-30.0 dBm— —‘

-40.0 dBm—

-50.0 dBm—

-G0.0 dBm- ‘ ‘ | |

romoon MLLLLLLLLDLLELARERL LR O

10 20 0 40 =] B0 7o 78

Fig. 52 - Report: Spectrum ACP graph (all channels)

Bluetooth EDR CFS & MA Module

The Module EDR CFS & MA provides the EDR Carrier Frequency Stability

and Modulation Accuracy measurement in accordance with TRM/CA/11/C

(Fig. 53).

34

Rohde & Schwarz




Bluetooth with CMU / CBT and CMUgo / CBTgo

EDR Carrier Frequency Stability and Modulation Accuracy @I

i~ Test mod ~Meas L
Testmode Type: 3 Tesl
2 Burst
Hopping Scheme: IHX:‘TX an single j i ¢
Packet Type: I 2pH1 31 [T 3DH1 11 — Limits:
I 2DH3 56 [T 3DH3 g;g T T ‘ e
W 2DHS ESE [ 3-DH5
F CFS omegai [kHz): 75 75
1. T Frequency (channel]: 9 CFS (omega i + omega allkHz): 75 75
1. B Frequency [channel] 78 CFS omega o (kHz): 0 10
2. T Frequency [channel]: = — Pitd-DOPSK
2 R Frequency [channel] 0 Fi5 DEVM: 0z
3. TX Fraquency (channel]: B Feak DEVM: 05
3. R Fraquency [charnel] o 99% DEVM 0z  foratleast 2 99
- BDPSK
RMS DEWM: 013
T# Lewvel [dBm]: I a0 | =
Peak DEVM: 0.25
99% DEVM 02 foratleast % 93
Descrption
’V| Enter your description here
Cweel_|

Fig. 53 - EDR CFS & MA

The test type, the packet type, three channels and the TX level are set
under Test mode.

Under Measurements, you can set the number of bursts as well as the
limits, in part separately for the different modulation modes.

All default settings comply with the test specification.

Settings for EDR Carrier Frequency Stability and Modulation Accuracy
(TRM/CA/11/C):

e Hopping off (RX/TX on single)

e Loopback or TX mode

e 2-DH5 and 3-DH5

e Permanent setting: bit pattern PRBS9 (static pseudo random)

e 10000 symbols per frequency are to be measured. Four packets
with the preset length for each packet type yield approx.
10000 symbols.

e The three channels are changed automatically.

Fig. 54 shows a typical entry in the report.
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Hopping Scherme: RATX single frequency, Testmode: TH Test, T Level: -30.0 ¢Brm

¢ Bursts

Channel: 0

omegal 2-0H% -T5.00 kHz T75.00 kHz -62.13 kHz o
omega o + omegai 2-0H5 -T5.00 kHz 75.00 kHz -T4.60 kHz W
omega o S-0H5 -10.00 kHz 10.00 kHz 1.4% kHz W
DEVM RMS 2-DH5 C | e20% 0.03% v
DEVM Peak 2-0H5 | e35% 0.26 % o
DEVM 39% 2-DH5, Threshold: .50 99.00 % [ 28 % v
omegal 3-0H% -T5.00 kHz 75.00 kHz 1.84 kHz W
omega o + omegai 3055 -T5.00 kHz T5.00 kHz -8.64 kHz o
omega o 0H5 -10.00 kHz 10.00 kHz -9.69 kHz 4
DEVM RMS 3055 C | eas% 0.08 % o
DEVM Peak 3-0H5 | ea2s% 0.04% o
DEVM $9% 53-0DH5, Threshald: 0.20 99.00 % [ A8 % o

Fig. 54 - Report of EDR CFS & MA

Bluetooth EDR Phase Encoding Module

Using the EDR Phase Encoding module, you can verify whether the DUT is
correctly encoding in accordance with TRM/CA/12/C (Fig. 55).

EDR Differential Phase Encoding B =]
— Test mod; —Measurements
Hopping Scheme: ¥ Packets with O bit errars
Facket Type:  2DH1 W 3DH1 I BER
" 2DH3 " 3DH3
I~ 20H5 I~ 3DH5 Bursts 100
T Frequency [channel] | 0 L
[ Packets [%] I 99
TH Level [dBm) I 30
— Diezcription
| Enter your description here
Carce_|

x|

Fig. 55 - EDR Phase Encoding

The hopping scheme, the packet type and the TX frequency (channel) are
set under Test mode. This measurement can be performed in the TX
mode only. The TX level is also entered here. Under Measurements, the
number of bursts and the limit are specified.

Settings for EDR Phase Encoding (TRM/CA/12/C):

e Hopping off (RX/TX on single)

e TX mode
e 2-DH1 and 3-DH1

e Permanent setting: bit pattern PRBS9 (static pseudo random)

e 100 bursts

e Lowest channel
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Fig. 56 shows a typical entry in the report.

Happing Scheme: RXITX single frequency, Tx Level: -30.0 oBm

100 Bursts
Channel:
Packets with § errors 2-041
Packets with 0 errors 3041

99.00% ([ 1
90.00% ([ 1

Fig. 56 - Report of EDR Phase Encoding

68.26 %
8044 %

Bluetooth EDR Relative Transmit Power Module

Using the EDR Relative Transmit Power module, you can measure the
difference in power between the DPSK-modulated and the GFSK-
modulated part of the burst in accordance with TRM/CA/10/C (Fig. 57).

EDR Relative Transmit Power

— Test mod
Testmode Type

Hopping Scheme [ R4 on single

=
Packet Type: [~ 2DH1 [~ 30H1
[~ 2DH3 [~ 3DH3
¥ 20H5 ¥ 3DHS
1. TR Freguency [channel] 0
1. R Frequency [channel]: [
2. T Frequency [channel) S
2. B¥ Frequency [channel]: 0
3. T Frequency [channel) @
3. B¥ Frequency [channel]: I 0
T Level [dBm]: i—gg

|

—Measurements

Bursts I_m-

— Limit

| Lower

Upper

Faow DPSEK - Pow GFSE [dB): I

I Measurement at Minimurm Pawer

r— Description

Enter pour description here

Cancel |

Fig. 57 - EDR Relative Transmit Power
The test type, the hopping scheme, the packet type, three channels and the

TX level are set under Test mode. Under Measurements, you can enter
the number of packets (bursts) and the limits.

If Measurement at Minimum Power is activated, the measurement is

carried out with the DUT transmitting at maximum and at minimum power

on all three channels. To this effect, CBTgo sends a Power Step Up/Down
command for each channel until the DUT signals back that it is transmitting

at maximum or minimum power.

Settings for EDR Relative Transmit Power (TRM/CA/10/C):

e Hopping off (RX/TX on single)

e Loopback or TX mode
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e 2-DH5 and 3-DH5

e Permanent setting: bit pattern PRBS9 (static pseudo random)

e 10 bursts on each of the three channels

e Measurement at maximum and at minimum power

Fig. 58 shows a typical entry in the report.

Hopping Scheme: RXTX single frequency, Testmode: TX Test, Tx Level -530.0 oBm

10 Bursts

Channel:

Power DPSK - Power GFSK 20535
Power GFSK 2-0H5

Power DPSK 2-0DH%

Power DPSK - Power GFSK 30H5
Power GFSK 3-0A5

Power DPSK 3-DA%

-4.00 dB

1.00 dB

-4.00 B

1.00 dB

Fig. 58 - Report of EDR Relative Transmit Power

Bluetooth EDR Sensitivity Module

The EDR Sensitivity module is used to measure the bit error rate (BER)

(Fig. 59).

-3.00 dB
-2.00 dB
1.00 B
-2.00 dB
-2.00 dB
0.00 dB

RN SN RN

a =
~ Test mode BER ~Measurements

Hopping Scheme: : i 1= Sensiivity BER

s " Floor Performance ¥ BER
Packet Type: [2DHS (679 bytes) =1 L— PER

R  Masimum Input
Pattern Type: | static PRBES =l ¥
- Limi
™ Loopback Delay ¥ Wwhitening [ Sensilivity | Floor Performance | Max Input Level
T BER Level (dBm} l—_m BER [early el %): o007 | 0.0007
BER (%) 0.0 | .00 | 01
1. TX Frequency [channel]: | 78
1. A Frequency [channel): 0 [ Packets [ Number of Bit
it: 295 1602440
2 T Frequency (channel [ | || B | |
2. R Frequency [channel]: £ Total I anl I Wit
3. TX Freguency [channel): 0 = =
i~ Dirty Transmitter
3. Rix Frequency [channel): 75 Dirty T ISpemllcallnn table L‘ Edit Fable I
Edit single values

(Descript\on

Enter your description here

Cancel

Fig. 59 - EDR Sensitivity

The test specification calls for
performed:

three different measurements to be

a) Settings for EDR Sensitivity (TRM/CA/Q7/C):
e Hopping off (RX/TX on single)

e Loopback mode
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e 2-DH5 and 3-DH5

e Permanent setting: bit pattern PRBS9 (static pseudo random)
e 100 bursts

e Three channels

e Whitening on

e TXlevel =70 dBm

e Dirty transmitter on

b) Settings for EDR Floor Performance (TRM/CA/08/C):
e Hopping off (RX/TX on single)
e Loopback mode
e 2-DH5 and 3-DH5
e Permanent setting: bit pattern PRBS9 (static pseudo random)
e 100 bursts
e Three channels
e  Whitening on
e TXlevel =60 dBm
¢) Settings for EDR Maximum Input Level (TRM/CA/10/C):
e Hopping off (RX/TX on single)
e Loopback mode
e 2-DH5 and 3-DH5
e Permanent setting: bit pattern PRBS9 (static pseudo random)
e 100 bursts
e Three channels
e Whitening on
e TXlevel -20 dBm

Under Measurements, you can select one of the three types of BER
measurements. The settings made before for the individual measurements
are activated automatically. The permanently set limits, the number of
packets and thus the number of bits transmitted are also displayed here.
The test specification enables early exit for the Sensitivity and Floor
Performance BER measurements. For the Sensitivity measurement, this
means that the measurement can be exited if a BER lower than 0.007 % is
obtained for the initial 1,600,000 bits. If this is not the case, a BER lower
than 0.01 % must be obtained after a total of 16,000,000 bits. For Floor
Performance, the BER must be lower than 0.0007 % for the initial
8,000,000 bits and lower than 0.001 % after a total of 160,000,000 bits.

Under Test mode BER, you can set the hopping scheme, the packet type
(each with fixed length) and the pattern type. Loopback Delay and
Whitening have to be activated. The indicated TX BER level is a default
value and can be modified. The three channels can also be user-defined.
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Fig. 60 shows an entry for a Sensitivity measurement where no early exit
was made. The BER and the limit for each channel are stated as absolute
values multiplied by 1*10° rather than as percentage values. Fig. 61 shows
a measurement where early exit was made (early pass).

Hop Scheme: RXTX single frequency, Packet Type: 2-0H3, RPattern: SPRE, [Whitening: On
Tie Level: -70.0 dBin, Packets: 2946, Packets (early exit): 295, Loopback Delay OF, Divby Transiiter: Specification Tabls
Test: Sensitivity, Bit 16002672, Bit (early exit). 1602440

BER: @ Channel RX 0, T 78, t1EH [ | 100.00 62.99 o
BER: (@ Channel RX: 38, TX 0, “1EE [ | 100.00 36.98 v
BER: @ Channel: RX: 78, TX: 0, t1E6 [ | 100.00 54T v

Fig. 60 - Report of EDR Sensitivity,

Hop Scheme: RATX single frequency, Packet Type: 2-0H5, Pattern: SPRS, Whitening: On

Tx Level -FO.0 g8, Packets: 2946, Packets (early exit): 295, Loophack Deigy OF, Dirly Transmitter. Specification Table

Test: Sensitivity, Bt 16002672, Bit (early exit): 1602440

BER: (@ Channei: RN, T 73, Early exit, * e [ ] T0.00 ‘ 0.00 ‘ w
]

PER: (@ Channel: RN 0, TX 78, Early exit, [ 1([ 0.00 %

Fig. 61 - Report of EDR Sensitivity,

Bluetooth EDR Test Set Module

The EDR Test Set Configuration Module allows you to perform the power
and modulation measurement for EDR packets in a single operation (Fig.
62).

EDR Test Set Configuration B a8 x|

— Test mode - Meazurements
Testmade Tupe:
. Bursts: I 10
Hopping Scheme: IEumpe.u’LlS-"-\ j 2 e s
Packet Type: |2-DH‘I j IV Miniirmum Yalugs
: v i
Patien Type [t PGS | [
Length of testsequence (byte]: 54 IV Relative Power
T Frequency [channel): 0 g gIE'SSE E'DWBI
el
R Frequency [channel): 70 [~ Guard Time
— Modulation
¥ CFS omegai
T Level [dBm): F
zvel (dm) 30 ¥ CFS [omega i + omega o)
v CF5 omega o
— Channel Secan v RMS DEYM
[” Enable  Start Channel i ¥ Peak DEWM
Stop Chatinel Ta Measure Mode: [a) Chaprels =
. Diizplay Che I a
[T Show detailed values L
[ Graphics
— Description
‘ I Enter your descriphion here
| Lirnits # Graphic S ettings I | Ok I Cancel
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Fig. 62 - EDR Test Set Configuration

The link parameters can be edited under Test mode. The test type, the
hopping scheme, the packet type and the pattern type can be entered here.
If RX/TX on single is selected under Hopping Scheme, the RX and the TX
channel can be set in addition. The TX level of the R&S CBT can also be
edited.

Under Measurements, you can select the specific measurements to be
displayed, set the number of bursts and define whether results should be
displayed as average, minimum and/or maximum values. The
measurement returns all results irrespective of the display mode(s) selected
(and thus always requires the same amount of time). This means that the
selection only affects the results displayed in the report. If the link is in the
hopping mode, you can use Measure Mode to define whether all channels
(All Channels) or only a single channel (Single Channel/Display Channel)
are to be measured. If Graphics is activated, two graphs will be output for
the power and the modulation characteristic.

Channel Scan can be used to perform measurements on selected (or all)
channels. Results are automatically displayed in a graph (Fig. 65). If Show
detailed values is activated, the results for the selected channels are also
displayed in a table (Fig. 66).

The Limits / Graphics Settings button opens another window (Fig. 63).

8 X
- Power - Modulation
| Lower [ Upper Lower Upper
Paow DPSE - Pow GFSEK. [dB): -4 1 CFS omegai [kHzl | 75 5
Guard time [us]: 475 525 CFS [omega i + omega o)(kHz): I 75 75
CF5 omega o (kHz): | 10 10
— Pis4-DAPSK
RMS DEWM [%): 20
Peak DEWM (% ¥
- 8DPSK —
FMS DEYM [%): 13
Paak DEVM [3%): 25
Graphic:
Start Paint Power Graphic [bit] BIMY  Start Paint Modulation Graphic (bit] 100
S el m Span Modulaion [ glats ): |-| vi

Fig. 63 - EDR Test Set limits

Limits can be set under Power and Modulation. In addition, the starting
points for the power and modulation graphs and the lengths of the graphs
can be set. Fig. 64 shows the report for a standard EDR Test Set
measurement.
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Haop Scheme: Hopping EdvoperUSA, Packet Type: 2-0H1
T Level -30.0 ofBrm, 10 Bursts , Mode: A8
Testmode Type: Loopback, Fattern: SPRS, Length of testsequence. 54

Relative Power: dverage -400 dB 1.00 dB -1.3T «B w
Relative Power: Minimum -4.00 B 1.00 dB -1.17 dB W
Relative Power: Maximum -4.00 B 1.00 B -1.30 dB o
GFSK Power: dverage [ 1|1 91 ddBm v
GFSK Power: Minimum [ | 40 dBm W
GFSK Power: Maximum [ | .98 dBm v
DPSK Power: dverage [ 1| -0.46 dBm W
DPSK Power: Minimum [ | -0.7T7 dBm v
DPSK Power: Maxirmum [ 1|l -0.32 dBm W
Guard time: Average [ Il 490 us W
Guard time: Minimum [ | 5AT us v
Guard time: Maximam [ 1|1 495 us v
CFS Omega iz Average -75.00 kHz T5.00 kHz T3.06 kHz o
CFS Omega iz Minimuen -T5.00 kHz T5.00 kHz T.%6 kHz 4
CFS Omega it Maximum -75.00 kHz T5.00 kHz -28.42 kHz W
CFS Omega i + Omega o Average -T5.00 kHz T5.00 kHz 30.65 kHz o
CFS Omega i + Omega ot Minimum -T5.00 kHz T5.00 kHz -34.17 kHz v
CFS Omega i + Omega o: Maximam -75.00 kHz T5.00 kHz 52.23 kHz W
CFS Omega o2 dverage -10.00 kHz 10.00 kKHz -0.10 kHz w
CFS Omega o: Minimum -10.00 kHz 10.00 kHz -9.96 kHz W
CFS Omega o: Maximum -10.00 kHz 10,00 kHz 2.22 kHz w
DEVM RMS: Average CC 20.00% 1.85 % v
DEVM RMS: Minimum 1 20.00% 10.85 % v
DEVIM RMS: Maximun O 2000% 460 % v
DEVM Peak: Average O 35.00% 2160 % v

Fig. 64 - Report of standard EDR Test Set measurement

AI'I nex: Relative Power:

Staet Channel: 0, Stop Chanpel: 78, Average: bine, Min: green, Max: red

-1.15 dB—
-1.20 dB—+
-1.25 dB—
-1.30 dB+
-1.35 dB+
-1.40 dB+
-1.45 dB+
-1.50 dB+
-1.55 dB+
-1.60 dB+
-1.65 dB+
-1.70 dB+

-1.75 dB1

-1.80 dB
1}

Fig. 65 - Report of EDR Test Set measurement with channel scan, graphic

display
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Hop Scheme: Hopping EavopedUSH, Packet Type: 2-08H1
T Level: =300 ¢dBm, 10 Bursts, Mode: —
Testmode Type: Loopback, Pattern: SPRE, Length of testsequence. 5¢

Relative Power: Average, Channel: 10 [ I ] -1.30 dB
Relative Power: dverage, Channel: 11 [ ]|[ ] -1.32 dB
Relative Power: dverage, Channel 12 [ ]|[ ] -1.31 dB
Relative Power: Average, Channel: 13 [ Il ] -1.33 dB
Relative Power: Average, Channel: 14 [ Il ] -1.31 dB
Relative Power: Average, Channel 15 [ Il ] ~1.32 dB
Relative Power: dverage, Channel 16 [ ]|[ ] -1.34 dB
Relative Power: Average, Channel: 17 [ Il ] -1.32 dB
Relative Power: dverage, Channel: 18 [ Il ] -1.31 dB
Relative Power: Average, Channel: 19 [ I ] -1.32 dB
Relative Power: dverage, Channel 20 [ ]|[ ] -1.31 dB

Fig. 66 - Report of EDR Test Set measurement with detailed values

3 Manual Operation of R&S CMU200

1CM50_2E

This section cannot replace nor is intended to replace the Bluetooth
manual in the R&S CMU200 [3] [4]. 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 product.

Fig. 67 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. Once a connection has been established, it can be released
using Detach (no figure).
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. Connect.
o [ Bluetooth overview Control
B Bluetooth Connection Control Standby
Q
[ » Sighaling Info |
w hiaster Signal
TX Level - 300 dBm Inguire
ED Address Chil 123456123456
Supetvision Tirmeout 2000 slat
¥ Incyuiry
FERITG Connect
» Dirty Transtnitter
» Slave Signal
+ Metwork Connect
Testmode
Device to
i !
| 00E003792367 ¥ bage
| _— ﬁPower [
Peak
Connection | | Master Sig. | Slave Sig. | MNetwork | AFIRF@'l Syhc. Bl - I

Fig. 67 - 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. 68 shows essential settings for master signal.

. Connect.
“ Bluetooth modulation ‘Control
2 Bluetooth Connection Control Standby
—=ety ] |Dirty Transzmitter |ﬁ
Default Settings
TH Level - 300 dem
BD Address ChiU 123456123456
Supervision Timeout 2000 ziot
¥ InciLiry
~Paging
Fage Timeout 5192 ot
Page Scan Repetition Mode Rz
Default ED-Address for Paging 123456739012
Connection Hopping Scheme Hopping Europef/USA
Fead Signaling Info on
[* Dirty Transmitter |
Expand]
Connection | Master Sig. | Slave Sig. | Network | AFIRF (3 | Sync. | Hl - I]

Fig. 68 - Master signal

Fig. 69 shows the most important slave signal parameters that can also be

changed in a connection.
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F Bluetooth wodulation '_h |

B Bluetooth Connection Control Standby

’ Loopback Tests | Europe/USA ¥ |
’ 10101010 ¥

[ —

’
’ . offy

Fig. 69 -Slave signal

The individual submode parameters can be set under 'Network' (Fig. 70):

F Bluetooth modulation '_h [

B Bluetooth Connection Control Standby

CWSD
Analogue InfOut
1000 ms

H' 1

2048 aiot
9 =it
9 st

|E 5000 siot | { 3125 s

Fig. 70 - Network showing submodes

Once a connection has been established, individual submodes can be
activated (Fig. 71). The submode can be activated with 'Enter Submode’,
and 'Exit...' can be used to return to the normal mode.
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= LG B

& Bluetooth Connection Control i1} Test Mode

[ » Signaling Info |
w hiaster Signal

Tx Level - 300 dBm
ED Ardress Chil 123486123456
Supervision Tirmeout 8000 slot
¥ Incyuiry
FERITG Detach

» Dirty Transmitter

:gl:tvvi DSrEmaI | Test Mode 'E Exit

Audio Mode Test Mode
Sniff Mode Enter
Hold Mode Submode
Park Mode {Erier] =
Test Mode 4| Submode

| 22 aem N ﬁPower

Peak

Connectionl |Master Sig. | Slave Sig. | MNetwork | nFIRF@*l Syhc., Bl - I

Fig. 71 - Submodes in a connection

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

Power (Power Control, Output Power)

The Power button under Menus is used to access the power measurement
display (Fig. 72). 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 transmit 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.
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Connect.
| Bluetooth prower Control |
Mz, Lewel + 2.0 dBm Hopping! Chan. Fred. Europe.l’USA FOALT Al
+1uu F I off [ — POt B - ;oooif Power/
[Current Time
+0.0
-10.0 Power
-200 Control
-30.0
Tk Analyzer
=2k Level
-804 Analyzer
Il Settings
-80.0 E——
-100 1] 100 200 300 400
Slave Sig.1
Current{_19ch)  Average Minirnurr Mladrmum 100 Bursts Slave Sig2
Power 1 Momin. [dBm] -28 -33 -46 -25 Statistic Count
Eeak. [dBm] -66.8 -671 -694 -648 Master Sig.
eklckml|  -26  -32  -44  -23 [ - rTO-l?PO o —
Lrsts out of Tol(Pow:.
Facket Tirming  [ps] +0.75 +0.37 -025 +1.00 Marker
Deftalevel  [oB] -— 000 % | " iy |
il et Bursts out of Tol{Tim)
Overview | I Power Modulation | Recegr:;m | Audio | m

Fig. 72 — Power

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

The Modulation button under Menus is used to access the modulation
measurement display (Fig. 73). The average, minimum and maximum
values for frequency accuracy, frequency drift, maximum drift rate and
frequency deviation are displayed.

The settings for the filter bandwidth and the algorithm for calculating the
frequency deviation (Fig. 74) will be displayed after pressing the
Modulation button in the right bar twice.
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Connect.
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Fig. 73 — Modulation
B Connect.
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Fig. 74 - Modulation settings
Modulation Characteristics (5.1.9 TRM/CA/07/C)

The results for Aflavg (with bit pattern 11110000) and Af2avg (with bit
pattern 10101010) are displayed in the Freq. dev. avg. row under the
Average column, and the percentage for Af2max 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.

Spectrum

You can access the Spectrum display via the Spectrum button.

Two different test applications can be selected by pressing the Application
button in the right bar.

20 dB spectrum

The 20 dB spectrum measurement shows the spectrum around the active
channel. The occupied 20 dB frequency range is measured below the
power of the active channel.

Bluetooth Spectrum g::?:;t'

dE  MaxLevel 50 dBm  Mormal RA ChantFreg: 0 F 240200 MHz Al Channels Bahd-
+0.0 TH ChantFreq. 757 247700 MHz )
[Mancirrum width
500
100 Appli-
-15.0 cation
- v“w up" Analyzer
250 Level
300
]35.0 i P MHz) | Analyzer
-0E0 -0.60 -0.40 =020 +0.00 +0.20 +0.40 +0.60 +0.a80 settings
I = 1.2 dBm Ernission Peak
Slaye Sig.1
L fHfL ™ Slave Sin2
| -0.395 MHz Cur. | 0.869 MHz Curr. | 0474 Mz | —
| -0.391 mHz Awg | 0824 MHz  Av. | 0.433 vy | MasterSig.
| -0.389 MHz Max | 0776 MHz Max | 0.387 Mz
Displa
I 75 ch 10 Bursts play

Current Channel Statistic Count
- - I Receiver |
Owverview | Power | Modulation Spectrum Qualit W

Fig. 75 - 20 dB spectrum

The R&S CMU displays three different graphs and the associated
measurement values. In other words, the three ‘Curr.” measurement values
refer to the current trace, and so on. This also explains why the maximum
value may be lower than the current value.

TX output spectrum 20 dB bandwidth (5.1.7 TRM/CA/05/C)

The results in the Maximum line and the Maximum trace have to be taken
into account. The bit pattern to be used is PRBS9 (static pseudo random).
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ACP spectrum

The adjacent channel power spectrum measurement shows the power in
the active channel as well as the power in the three adjacent channels.
These channels are user-selectable. The bit pattern to be used is PRBS9
(static pseudo random). Hopping is not permissible (RX/TX on single).

Bluetooth Spectrum Connect.

Control
dBrm Max Level: 2.0 dBim Maorimal F¥ ChanJFreg. 787 248000 MHz
Detector:  Aversoe T Chan/Freg: 0 f 240200 MHz ACP
F00 [Current
-10.0 sonil
E ppil-
200 g
ZEE 1 4 Analyzer
) Level
-G0.0
ol I I ch Analyzer
- -2 -1 0 [ 24020MHz] +1 +2 +3 Settings
Slave Sig.1
cur. | -506 | -397 | -172 | +25dBm | -162  -401 | -502 Sleve Sig.2
Avg. | -6056  -391 -17.2 Values -161 -399 | -50.0
Max | -497 -384 -170  indBm | -160 -394 -492 Master Sig.
10 = 5
Statistic Count Display

20 dB Menus
i Bandwidlhl

Fig. 76 — ACP spectrum

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. 77).

Dirty Transmitter

With regard to the dirty transmitter, the R&S CMU and R&S CBT differ.
While the R&S CMU provides only a static DT, the R&S CBT additionally
offers the full dynamic DT.
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. . Connect.
Bluetooth Receiver Quality Control
Setup [ E BER
_ |+ Meas. Control | T Search
0.136 =% Bit Error Rate Packets S0 Fachets R |
5,000 % PacketError Rate Search Yalue 010 % Appli-
Search Cycles 41 fi
Packets received Hopping Schieme | RXTH single freq
] 20 R Freguency 78 (24800 MHz Analyzer
T Freguency 0 [24020 MHz: Level
| -815 dBm TxLevel Fatterntype Static PRES
Packettype DH3
Search Result
| -815 dBm (T, ava) Length of Test . | 183 byte
User def. Length 16 hit
User def. Data FFOO
Whitening Off -
Slaye Sig.1
Delay off =iy
~hlaster Signal LEEE SEAP
» TH Level
Srch. Lower Level| - 0.0 dBm
Sreh. Upper Level | - 70.0 dEm
Supervision TC. | 8000 =lot
| Dirty Transritter
TX Level TX Level e Symb. Time| Modulation | Frequency | Menus
Low.Search Up.Search ¥ Error Index Offzet

Fig. 77 - DT single values (R&S CMU and R&S CBT)

Bluetooth Rreceiver Quality gz::_.‘:;t'

Setup G E BER
) |=hieas. Contral | T Search
0.136 % Bit Error Rate Farkels M Packets | |
5000 % Packet Error Rate Search Value 010 % Anbli
Ppil-
Search Cycles 41 ti
BIENE (EEEE Hopping Scheme | RXITX single freq.
] 20 R Freguency 78 (24800 MHz Analyzer
T Frequency 0 (24020 MHz! Level
| - 815 dBm THLevel Patterritype Static PRES
Fackettype OH2
Search Result
| -815 dBm {1y yel Lengthof Test§ | 183 byte
Liser def. Length 16 hit
User def. Data FFOO
IAlhitening off q
By Off Slave Slg.1
~Master Signal Eianclsiil dl
~ T Level
Sreh. Laweer Level| - 300 oBm
Srch. Upper Level | - 70.0 oBm
Supervision TC. | 8000 slot
G Dirty Transmitter
TX Lewvel | TX Level | - Show Spec.l Menus
Low.Search Up.Search (BT 13 Tahle!

Fig. 78 - DT specification table (R&S CBT only)
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. . Connect.
Bluetooth Receiver Quality Control
Setup G EBER
_ |=heas. Contral T Search
0.136 % Bit Error Rate Packets 20 Packets —_——
5,000 % Packet Error Rate Search Value 010 % Appli-
Search Cycles 41 fi
EIRENE (EEEE Hopping Scherme | RAITH single freq.
] 20 R Frequency 78 (24800 MHz. Analyzer
T Frequency 0 (24020 MHz! Level
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Packettype DH3
Search Result
| -815 dBm {1, | yel Lengthof Test & | 183 byte
User def. Length 16 hit
User def. Data FFOO
Whitening Off -
Delay off SSIIaveSS_|92.1 |
~hilaster Signal ave oo
~ T Level
Srch. Lower Level| - 900 dBm
Srch. Upper Level | - 70.0 oBm
Supervision TC. | 8000 =lot
| Dirty Transmitter
User def. table|
TX Level | T¥ Level | ] Edit User | Menus
Low.Search Up.Search (eI Ve Tahle!
Fig. 79 - DT user-defined table (R&S CBT only)
. . Connect.
| Bluetooth Receiver Quality Control
Setup |H
L
: [+Meas. Control | T BER
0.000 = Eit Error Rate Repetiion gl Ghat
0.000 % Packet Error Rate Stop Concition Mane -
Test Name Max. Inpuit Application
) Packets T408 Packets Test Setup
si:l0=) Packets received e B —
] 7408 Hopping Scherme | RHITH singls fred. Analyzer
R Freguency T8 (24800 MHz, Level
T Freguency 0 (24020 MHz.
| M. Inputl Current Testset Fatterntype Static PRES
FPackettype DHA1
Lengthof Test 5. |27 byte
Liser def. Length 16 hit
Liser def. Data FFOO S| Sig.1
Whitening Off Sla"'es.'gz-
Dty Off -
~hitaster Signal
TH Level - 20.0 dBm
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T Modulation | Fregquency Menus |
Index Offset

Level

Fig. 80 - Dirty transmitter in Receiver Quality

BER

The bit error rate, packet error rate and the number of packets received are

displayed here (Fig. 81).
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| Bluetooth Receiver Quality g::::‘;t'

Setup [ |H
: [+Meas. Control | |-|'- BER
| 0.000 = Eit Error Rate Repetiion gl Ghat
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Liser def. Data FFOO q
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Delay Off =

~Master Signal
TH Lewel - 200 dBm Master Sig_
Supervision TO. 8000 =lot
~Dirty Transmitter
hadulat. Index Off
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Overview Power Maodulation IRECES':JHW Audio | m
Fig. 81 — BER
BER Search

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. 82).

. . Connect.
| Bluetooth Rreceiver Quality Control
Setup [ EBER
: |+ Meas. Control | T Search
0.115 =% Bit Error Rate Fackels S Fachols
0.000 % Packet Error Rate Search Value 0.10 % Appli-
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Delay ? Off Slave Sig.1
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Fig. 82 - BER Search
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EDR Measurements

To perform EDR measurements, the appropriate packet type for the
Bluetooth connection has first to be selected. Fig. 83 shows the available

selection.
Connect.
Control

B Bluetooth Connection Control [}] Standby
Testmode Hopping
Type | Loopback Tests|¥| | Europe/USA [ ¢ b0 °
Pattern
Type | 10101010 ¥
RX

| 78cn| | 2480 muz| Frequency
Packet TX
Type DH1[¥Y | Ocnl | 2402 mue| ATy
= |2-DH3
Length of 2-0H5
Test Seq. 3-DHA
Whitening 3-DH3
| EEEE |-
Cnnnecliunl |Masler Sig.  Slave Sig. | Network | RF G}'l Sync. |.- 2 |

Fig. 83 - Packet types in Connection Control window

Packet types 2-DH1, 2-DH3 and 2-DH5 types are n/4-DQPSK-modulated
(two bits per symbol); types 3-DH1, 3-DH3 and 3-DH5 are 8DPSK-
modulated (three bits per symbol).

Various measurements can now be performed.

EDR Relative Power

This measurement determines the difference in power between the
GFSK-modulated and the DPSK-modulated part of the burst.
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Bluetooth prower g::?::;t'
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Fig. 84 - EDR Relative Power

EDR Modulation DPSK

Appli-
cation

Analyzer
Level

Analyzer
Settings

Slaye Sig.1
Slave Sig.2

Master Sig.

Marker
Display

Menus

This measurement determines both the initial carrier frequency error w;
(within the packet header) and the frequency error w, for all 50 us blocks.
In addition, wy+w; is displayed (Fig. 85), and the differential error vector

magnitude (DEVM) calculated and displayed.

Bluetooth wodulation t g:::;‘:;t
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Fig. 85 - EDR Modulation DPSK
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EDR Modulation Encoding

This measurement determines bit errors generated during encoding in the
DUT (Fig. 86) (Phase encoding).

Bluetooth modulation gg:?:;t'

Setup Gl | {Modulation
: [+ Current Signal | “|Encodin
0.000 v BitError Rate Ptz e e TETETIR g
100.000 v Packets with 0 hit errors Packet Type DHA Appli-
Hopping Scherme | Europe/USA ti
_ . ~ndLlztion Power cation
=[o]s} Packets received il
a 100 Repetition Continuous Analyzer
Stop Condition Mone Level
Statistic Count 100 Packets
Slave Sig.1
Slave Sig.2
Master Sig.

- I A | Receiver |
Overview Power | Modulation Spectrum Qualit m

Fig. 86 - EDR Modulation Encoding

EDR Receiver Quality

The BER of EDR packets is determined with the standard Receiver Quality
measurement (see above). Only the desired EDR packets have to be
selected.
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Remote sequences

Bluetooth Call Setup
CONF:MISC:CCD ON
LEV:MAX 5.0
SENS:CORR:LOSS 15.0
SOUR:CORR:LOSS 15.0
CONF:MSIG:PAG:HSCH EUSA
CONF:MSIG:PAG:PSRM R2
CONF:MSIG:TXL -30.0
CONF:MSIG:PAG:TOUT 8192
CONF:MSIG:SVT 400
CONF:MSIG:INQ:NOR 1
CONF:MSIG:BDAD '123456123456'
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CONF:MSIG:PAG:TARG '123456789012'
CONF:NETW:TEST:RLS 100
CONF:NETW:TEST:TCPC OFF
CONF:NETW:TEST:SNB TEST
CONF:DUT:PINC '0000'
PROC:SIGN:ACT INQ
SIGN:XST?

SIGN:XST?

CONF:SIGN:PTAR BD0O1
PROC:SIGN:ACT TEST
SIGN:XST?

SINF:NAME?

SINF:VERS?

SINFo:BDAD?

Bluetooth Call Release
PROC:SIGN:ACT DET
SIGN:STAT?

Bluetooth Power Step

Power control supported by the DUT?
SINF:FEAT:PCON?

SIGN:STAT?

One step up

PROC:PCON:STEP UP

PCON:STAT?

Bluetooth Testset

TX level -30 dBm, DH1, hopping EUSA, loopback 10101010
CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SIGN:HSCH EUSA;*OPC?
PROC:SSIG:TMOD:LBT:PATT P11
PROC:SSIG:TMOD:TMTY LBT;*OPC?

100 Bursts Power:MPR measurement
CONF:POW:MPR:CONT:REP SING,NONE,NONE
CONF:POW:MPR:CONT:STAT 100
PROC:SIGN:FREQ:UNIT CH
CONF:POW:MPR:MMOD ALL

INIT:POW:MPR

FETC:POW:MPR?

ABOR:POW:MPR
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Bluetooth BER test

Status, BER: —30 dBm, DH1, 27 bytes, EUSA, delay off, whitening off
SIGN:STAT?

CONF:RXQ:BER:TSETL1.LEV -30.0
CONF:RXQ:BER:TSET1:PTYP DH1
CONF:RXQ:BER:TSET1:LOTS:DH1P 27
CONF:RXQ:BER:TSET1:HSCH EUSA;*OPC?
CONF:RXQ:BER:TSET1.DEL OFF
CONF:RXQ:BER:TSETL:WHIT OFF

Static PRBS, dirty transmitter off
CONF:RXQ:BER:TSET1:PATT SPRS
CONF:MSIG:DTX:SCOP RXQ

CONF:MSIG:DTX OFF

BER packets 100 measurements
CONF:RXQ:BER:TSET1:CONT:REP SING,NONE,NONE
CONF:RXQ:BER:TSET1:CONT:STAT 100
CONF:RXQ:BER:TSET T1

READ:RXQ:BER?

ABOR:RXQ:BER

Bluetooth BER search

Status, interval, DH3, 183 bytes, no hopping
SIGN:STAT?

CONF:RXQ:SBER:LEV -90.0,-70.0
CONF:RXQ:SBER:LBAC:PTYP DH3
CONF:RXQ:SBER:LOTS:DH3P 183
CONF:RXQ:SBER:HSCH RXTX;*OPC?
Delay off, whitening off, static PRBS
CONF:RXQ:SBER:DEL OFF
CONF:RXQ:SBER:WHIT OFF
CONF:RXQ:SBER:PATT SPRS
PROC:SIGN:FREQ:UNIT CH
CONF:RXQ:SBER:FREQ 0CH,78CH;*OPC?
Measurement

INIT:RXQ:SBER

FETC:RXQ:SBER:STAT?
FETC:RXQ:SBER?

ABOR:RXQ:SBER

Bluetooth power
Status, -30 dBm, DH5, 339 bytes, EUSA, loopback, static PRBS, whit off
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SIGN:STAT?

CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
LEV:MAX?

PROC:SIGN:HSCH EUSA;*OPC?
PROC:SSIG:TMOD:TMTY LBT
PROC:SSIG:TMOD:LBT:PATT SPRS
PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?

Bursts 1, 1 channel
CONF:POW:TIME:CONT:REP SING,NONE,NONE
CONF:POW:TIME:CONT:RMOD SCAL
CONF:POW:TIME:CONT:STAT 1
CONF:POW:TIME:MMOD SING
CONF:POW:TIME:MFR:UNIT CH
PROC:SIGN:FREQ:UNIT CH
Channel 0 measurement
CONF:POW:TIME:MFR 0
PROC:SSIG:LBT:FREQ 0,78;*OPC?
INIT:POW:TIME

FETC:POW:TIME?

Channel 39 measurement
CONF:POW:TIME:MFR 39
PROC:SSIG:LBT:FREQ 39,0;*OPC?
INIT:POW:TIME

FETC:POW:TIME?

Channel 78 measurement
CONF:POW:TIME:MFR 78
PROC:SSIG:LBT:FREQ 78,0;*OPC?
INIT:POW:TIME

FETC:POW:TIME?
ABOR:POW:TIME

Bluetooth modulation characteristics

Status, -30 dBm, DH5, 339 bytes, no hopping, loopback, pattern 11110000,
whitening off

SIGN:STAT?

CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
PROC:SIGN:HSCH RXTX;*OPC?
PROC:SSIG:TMOD:TMTY LBT
PROC:SSIG:TMOD:LBT:PATT P44
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PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement, 10 bursts, pattern 11110000 and 10101010
PROC:SSIG:LBT:FREQ 0,78;*OPC?

CONF:MOD:DEV:CONT:REP SING,NONE,NONE

CONF:MOD:DEV:CONT:STAT 10

CONF:MOD:DEV:CONT:RMOD SCAL

CONF:MOD:DEV:MMOD SING

CONF:MOD:DEV:MFR:UNIT CH

CONF:MOD:DEV:MFR 0

CONF:MOD:DEV:BATH:THR 115.0

INIT:MOD:DEV

FETC:MOD:DEV?

PROC:SSIG:TMOD:LBT:PATT P11

INIT:MOD:DEV

FETC:MOD:DEV:EXT?

Channel 39 measurement, 10 bursts, pattern 11110000 and 10101010
PROC:SSIG:TMOD:LBT:PATT P44

PROC:SSIG:LBT:FREQ 39,0

CONF:MOD:DEV:MFR 39

INIT:MOD:DEV

FETC:MOD:DEV?

PROC:SSIG:TMOD:LBT:PATT P11

INIT:MOD:DEV

FETC:MOD:DEV:EXT?

Channel 78 measurement, 10 bursts, pattern 11110000 and 10101010
PROC:SSIG:TMOD:LBT:PATT P44

PROC:SSIG:LBT:FREQ 78,0

CONF:MOD:DEV:MFR 78

INIT:MOD:DEV

FETC:MOD:DEV?

PROC:SSIG:TMOD:LBT:PATT P11

INIT:MOD:DEV

FETC:MOD:DEV:EXT?

ABOR:MOD:DEV

Bluetooth ICFT

-30 dBm, DH1, 27 bytes, EUSA, loopback, static PRS, whitening off
CONF:MSIG:TXL -30.0

CONF:MOD:DEV:CONT:REP SING,NONE,NONE

CONF:MOD:DEV:CONT:RMOD SCAL

CONF:MOD:DEV:CONT:STAT 10

CONF:MOD:DEV:MMOD SING
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CONF:MOD:DEV:MFR:UNIT CH
PROC:SIGN:HSCH EUSA;*OPC?
PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SSIG:TMOD:LBT:LOTS:DH1P 27
PROC:SSIG:TMOD:TMTY LBT
PROC:SSIG:TMOD:LBT:PATT SPRS
PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement
CONF:MOD:DEV:MFR 0
PROC:SSIG:LBT:FREQ 0,78;*OPC?
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SIGN:FREQ:UNIT CH

Channel 39 measurement
CONF:MOD:DEV:MFR 39
PROC:SSIG:LBT:FREQ 39,0;*OPC?
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SIGN:FREQ:UNIT CH

Channel 78 measurement
CONF:MOD:DEV:MFR 78
PROC:SSIG:LBT:FREQ 78,0;*OPC?
INIT:MOD:DEV

FETC:MOD:DEV?

ABOR:MOD:DEV

Bluetooth carrier frequency drift

-30 dBm, DH1, EUSA, loopback, pattern 10101010, whitening off
CONF:MSIG:TXL -30.0
CONF:MOD:DEV:CONT:REP SING,NONE,NONE
CONF:MOD:DEV:CONT:RMOD SCAL
CONF:MOD:DEV:CONT:STAT 10
CONF:MOD:DEV:MMOD SING
CONF:MOD:DEV:MFR:UNIT CH
CONF:MOD:DEV:MFR 0

PROC:SIGN:HSCH EUSA;*OPC?
PROC:SSIG:TMOD:TMTY LBT
PROC:SSIG:TMOD:LBT:PATT P11
PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement, DH1, DH3 and DH5
PROC:SSIG:LBT:FREQ 0,78;*OPC?

1CM50_2E 63 Rohde & Schwarz



Bluetooth with R&S CMU / CBT and CMUgo / CBTgo

1CM50_2E

PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SSIG:TMOD:LBT:LOTS:DH1P 27
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH3
PROC:SSIG:TMOD:LBT:LOTS:DH3P 183
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
INIT:MOD:DEV

FETC:MOD:DEV?

Channel 39 measurement, DH1, DH3 and DH5

CONF:MOD:DEV:MFR 39
PROC:SSIG:LBT:FREQ 39,0;*OPC?
PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SSIG:TMOD:LBT:LOTS:DH1P 27
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH3
PROC:SSIG:TMOD:LBT:LOTS:DH3P 183
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
INIT:MOD:DEV

FETC:MOD:DEV?

Channel 78 measurement, DH1, DH3 and DH5

CONF:MOD:DEV:MFR 78
PROC:SSIG:LBT:FREQ 78,0;*OPC?
PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SSIG:TMOD:LBT:LOTS:DH1P 27
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH3
PROC:SSIG:TMOD:LBT:LOTS:DH3P 183
INIT:MOD:DEV

FETC:MOD:DEV?
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
INIT:MOD:DEV

FETC:MOD:DEV?

ABOR:MOD:DEV
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Bluetooth spectrum 20 dB

Status, -30 dBm, DH5, 339 bytes, no hopping, loopback, static PRS,
whitening off

SIGN:STAT?

CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP DH5
PROC:SSIG:TMOD:LBT:LOTS:DH5P 339
PROC:SIGN:HSCH RXTX;*OPC?
PROC:SSIG:TMOD:TMTY LBT
PROC:SSIG:TMOD:LBT:PATT SPRS
PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement
PROC:SSIG:LBT:FREQ 0,78
CONF:SPEC:BWID:CONT:REP SING,NONE,NONE
CONF:SPEC:BWID:CONT:STAT 10
CONF:SPEC:BWID:CONT:RMOD ARR
CONF:SPEC:BWID:MMOD SING
CONF:SPEC:BWID:MCH 0
CONF:SPEC:BWID:DLEV -20.0
INIT:SPEC:BWID

FETC:SPEC:BWID?

Channel 39 measurement
PROC:SSIG:LBT:FREQ 39,0
CONF:SPEC:BWID:MCH 39
INIT:SPEC:BWID

FETC:SPEC:BWID?

Channel 78 measurement
PROC:SSIG:LBT:FREQ 78,0
CONF:SPEC:BWID:MCH 78
INIT:SPEC:BWID

FETC:SPEC:BWID?

ABOR:SPEC:BWID

Bluetooth spectrum ACP

Status, -30 dBm, DH1, 27 bytes, no hopping, loopback, static PRS,
whitening off

SIGN:STAT?

CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP DH1
PROC:SSIG:TMOD:LBT:LOTS:DH1P 27
PROC:SIGN:HSCH RXTX;*OPC?
PROC:SSIG:TMOD:TMTY LBT
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PROC:SSIG:TMOD:LBT:PATT SPRS
PROC:SSIG:TMOD:LBT:WHIT OFF;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 3 measurement
PROC:SSIG:LBT:FREQ 3,78
CONF:SPEC:ACP:CONT:REP SING,NONE,NONE
CONF:SPEC:ACP:CONT:STAT 1
CONF:SPEC:ACP:DMOD AVG
CONF:SPEC:ACP:LUN ABS
CONF:SPEC:ACP:MCH:REL -3,-2,-1,1,2,3
CONF:SPEC:ACP:CCH 3
INIT:SPEC:ACP

FETC:SPEC:ACP:STAT?
FETC:SPEC:ACP?
PROC:SIGN:FREQ:UNIT CH

Channel 39 measurement
PROC:SSIG:LBT:FREQ 39,0
CONF:SPEC:ACP:CCH 39
INIT:SPEC:ACP

FETC:SPEC:ACP:STAT?
FETC:SPEC:ACP?
PROC:SIGN:FREQ:UNIT CH

Channel 75 measurement
PROC:SSIG:LBT:FREQ 75,0
CONF:SPEC:ACP:MCH:REL -3,-2,-1,1,2,3
CONF:SPEC:ACP:CCH 75
INIT:SPEC:ACP

FETC:SPEC:ACP:STAT?
FETC:SPEC:ACP?

ABOR:SPEC:ACP

Bluetooth EDR CFS & MA

Status, -30 dBm, configuration
SIGN:STAT?

CONF:MSIG:TXL -30.0
CONF:MOD:DPSK:CONT:REP SING,NONE,NONE
CONF:MOD:DPSK:CONT:RMOD SCAL
CONF:MOD:DPSK:CONT:STAT 4
CONF:MOD:DPSK:MMOD SING
CONF:MOD:DPSK:MFR:UNIT CH
CONF:MOD:DPSK:DEVM:THR 0.30,0.20
No hopping, TX mode, static PRS
PROC:SIGN:HSCH RXTX;*OPC?
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PROC:SSIG:TMOD:TMTY TXT
PROC:SSIG:TMOD:TXT:PATT SPRS;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement, 2-DH5, 656 bytes length
CONF:MOD:DPSK:MFR 0

PROC:SSIG:TXT:FREQ 0;*OPC?
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 656;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?

Channel 0 measurement, 3-DH5, 986 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 986;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?

Channel 39 measurement, 2-DH5, 656 bytes length
CONF:MOD:DPSK:MFR 39

PROC:SSIG:TXT:FREQ 39;*OPC?
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 656;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?

Channel 39 measurement, 3-DH5, 986 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 986;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?

Channel 78 measurement, 2-DH5, 656 bytes length
CONF:MOD:DPSK:MFR 78

PROC:SSIG:TXT:FREQ 78;*OPC?
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 656;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?

Channel 78 measurement, 3-DH5, 986 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 986;*OPC?
INIT:MOD:DPSK

FETC:MOD:DPSK?
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Bluetooth EDR Phase Encoding

Status, -30 dBm, configuration, no hopping, TX mode, static PRS
SIGN:STAT?

CONF:MSIG:TXL -30.0

CONF:MOD:ENC:CONT:REP SING,NONE,NONE
CONF:MOD:ENC:CONT:STAT 100

PROC:SSIG:TMOD:TMTY TXT

PROC:SSIG:TMOD:TXT:PATT SPRS

PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement, 2-DH1, 54 bytes length
PROC:SSIG:TXT:FREQ 0;*OPC?

PROC:SIGN:HSCH RXTX;*OPC?
PROC:SSIG:TMOD:TXT:PTYP E21P
PROC:SSIG:TMOD:TXT:LOTS:E21P 54;*OPC?
INIT:MOD:ENC

FETC:MOD:ENC?

Channel 0 measurement, 3-DH1, 83 bytes length
PROC:SSIG:TMOD:TXT:PTYP E31P
PROC:SSIG:TMOD:TXT:LOTS:E31P 83;*OPC?
INIT:MOD:ENC

FETC:MOD:ENC?

Bluetooth EDR Relative Transmit Power

Status, -30 dBm, configuration, no hopping, TX mode, static PRS
SIGN:STAT?

CONF:MSIG:TXL -30.0

CONF:POW:REL:CONT:REP SING,NONE,NONE
CONF:POW:REL:CONT:RMOD SCAL
CONF:POW:REL:MMOD SING

CONF:POW:REL:MFR:UNIT CH
CONF:POW:TIME:CONT:STAT 1

LEV:MAX?

PROC:SIGN:HSCH RXTX;*OPC?

PROC:SSIG:TMOD:TMTY TXT
PROC:SSIG:TMOD:TXT:PATT SPRS;*OPC?
PROC:SIGN:FREQ:UNIT CH

Channel 0 measurement, 2-DH5, 679 bytes length
CONF:POW:REL:MFR 0

PROC:SSIG:TXT:FREQ 0;*OPC?
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 679;*OPC?
INIT:POW:REL
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FETC:POW:REL?

Channel 0 measurement, 3-DH5, 1021 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 1021;*OPC?
INIT:POW:REL

FETC:POW:REL?

Channel 39 measurement, 2-DH5, 679 bytes length
CONF:POW:REL:MFR 39

PROC:SSIG:TXT:FREQ 39;*OPC?
CONF:POW:REL:CONT:STAT 10
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 679;*OPC?
INIT:POW:REL

FETC:POW:REL?

Channel 39 measurement, 3-DH5, 1021 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 1021;*OPC?
INIT:POW:REL

FETC:POW:REL?

Channel 78 measurement, 2-DH5, 679 bytes length
CONF:POW:REL:MFR 78

PROC:SSIG:TXT:FREQ 78;*OPC?
CONF:POW:REL:CONT:STAT 10
PROC:SSIG:TMOD:TXT:PTYP E25P
PROC:SSIG:TMOD:TXT:LOTS:E25P 679;*OPC?
INIT:POW:REL

FETC:POW:REL?

Channel 78 measurement, 3-DH5, 1021 bytes length
PROC:SSIG:TMOD:TXT:PTYP E35P
PROC:SSIG:TMOD:TXT:LOTS:E35P 1021;*OPC?
INIT:POW:REL

FETC:POW:REL?

Bluetooth EDR Sensitivity

Status, -70dBm, configuration, no hopping, TX mode, static PRS,
whitening off

SIGN:STAT?

CONF:RXQ:BER:TSET1:HSCH RXTX;*OPC?
CONF:RXQ:BER:TSET1:DEL OFF
CONF:RXQ:BER:TSET1:PATT SPRS
CONF:RXQ:BER:TSET1:WHIT OFF;*OPC?
CONF:RXQ:BER:TSET1:LEV -70.0
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2-DH5, 679 bytes, DT specification table
CONF:RXQ:BER:TSET1:PTYP E25P
CONF:RXQ:BER:TSET1:LOTS:E25P 679
CONF:MSIG:DTX:SCOP RXQ

CONF:MSIG:DTX STAB

CONF:RXQ:BER:TSET1:CONT:REP SING,NONE,NONE

3704 packets
CONF:RXQ:BER:TSET1:CONT:STAT 3704
CONF:RXQ:BER:TSET T1
PROC:SIGN:FREQ:UNIT CH

Channel 0

CONF:RXQ:BER:TSET1:FREQ 78CH,0CH;*OPC?
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?

33334 packets
CONF:RXQ:BER:TSET1:CONT:STAT 33334
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?

Channel 39, 3704 packets
CONF:RXQ:BER:TSET1:CONT:STAT 3704
CONF:RXQ:BER:TSET1:FREQ OCH,39CH;*OPC?
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?

33334 packets
CONF:RXQ:BER:TSET1:CONT:STAT 33334
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?

Channel 78, 3704 packets
CONF:RXQ:BER:TSET1:CONT:STAT 3704
CONF:RXQ:BER:TSET1:FREQ OCH,78CH;*OPC?
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?

33334 packets
CONF:RXQ:BER:TSET1:CONT:STAT 33334
INIT:RXQ:BER

FETC:RXQ:BER:STAT?

FETC:RXQ:BER?
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ABOR:RXQ:BER

Bluetooth EDR Sensitivity

Status, -30 dBm, configuration, Europe/USA hopping, TX mode, static PRS,
2-DH1, 27 bytes, loopback

SIGN:STAT?

CONF:MSIG:TXL -30.0
PROC:SSIG:TMOD:LBT:PTYP E21P
PROC:SSIG:TMOD:TXT:LOTS:E21P 27
PROC:SSIG:TMOD:LBT:LOTS:E21P 27
*OPC?

PROC:SIGN:HSCH EUSA;*OPC?
PROC:SSIG:TMOD:LBT:PATT SPRS
PROC:SSIG:TMOD:TMTY LBT;*OPC?
CONF:POW:MPE:CONT:REP SING,NONE,NONE
CONF:POW:MPE:CONT:STAT 10
PROC:SIGN:FREQ:UNIT CH
CONF:POW:MPE:MMOD ALL
Measurement

INIT:POW:MPE

FETC:POW:MPE?

ABOR:POW:MPE
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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

Bluetooth Tester

R&S CBT with display, 4 HU R&S CBT 1153.9000.35

R&S CBT without display, 19", R&S CBT32 1153.9000.32

2HU

Option B55 Hardware option: 1170.3006.02
EDR Extension

Option U55 Hardware upgrade kit for 1170.3106.02
EDR Extension

Option K55 EDR software option 1170.3206.02

&

ROHDE & SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG - Mihldorfstrale 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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