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Notice

The information contained in this document is subject to change without notice.

Agilent Technologies makes no warranty of any kind with regard to this material,
including but not limited to, the implied warranties of merchantability and fithess
for aparticular purpose. Agilent Technologies shall not be liable for errors
contained herein or for incidental or consequential damagesin connection with the
furnishing, performance, or use of this material.

Warranty

This Agilent Technologiesinstrument product is warranted against defects in
material and workmanship for a period of three years from date of shipment.
During the warranty period, Agilent Technologies Company will, at its option,
either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by Agilent Technologies. Buyer shall prepay shipping chargesto
Agilent Technologies and Agilent Technologies shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties,
and taxes for products returned to Agilent Technologies from another country.

Agilent Technologies warrants that its software and firmware designated by
Agilent Technologies for use with an instrument will execute its programming
instructions when properly installed on that instrument. Agilent Technol ogies does
not warrant that the operation of the instrument, or software, or firmware will be
uninterrupted or error-free.




WARNING

CAUTION

WARNING

WARNING

CAUTION

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. AGILENT
TECHNOLOGIES SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

Safety Information

The following safety notes are used throughout this manual. Familiarize yourself
with these notes before operating this instrument.

War ning denotes a hazard. It calls attention to a procedure which, if not
correctly performed or adhered to, could result in injury or lossof life. Do not
proceed beyond a war ning note until theindicated conditionsare fully
understood and met.

Caution denotes a hazard. It calls attention to a procedure that, if not correctly
performed or adhered to, could result in damage to or destruction of the
instrument. Do not proceed beyond a caution sign until the indicated conditions are
fully understood and met.

Thisisa Safety Class 1 Product (provided with a protective earth ground
incorporated in the power cord). The mains plug shall beinserted only in a
socket outlet provided with a protected earth contact. Any interruption of the
protective conductor inside or outside of the product islikely to makethe
product dangerous. Intentional interruption is prohibited.

No oper ator serviceable partsinside. Refer servicing to qualified personnel.
To prevent electrical shock do not remove covers.

Always use the three-prong AC power cord supplied with this product. Failure to
ensure adequate grounding may cause product damage.

Bluetooth and the Bluetooth logos are trademarks owned by Bluetooth SIG, Inc.,
U.S.A. and licensed to Agilent Technologies, Inc.
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Bluetooth Use Model
Bluetooth System Overview

Bluetooth System Overview

Bluetooth radios may operate as either master or slave units. The link manager sets
up the connection between master and slave units and also determines the slave's
power saving mode. A master can be actively communicating with up to seven
slaves, while another 200+ slaves can be registered and in a non-communicating,
power-saving mode.

This areaof control is defined as apiconet. A master in one piconet may be aslave
to amaster from adifferent piconet. Similarly, multiple masters from different
piconets may control asingle slave. This network of piconets is referred to as a
scatternet. Figure 1-1 depicts two piconets comprising a scatternet. Unitsthat are
not part of either piconet remain in standby mode.

Figure1-1 Bluetooth Network Topology

M - Master Unit

S - Slave Unit

ps - Slave Unit in Power
Saving Mode

sh - Unitin Standby
Mode

topology
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Figure 1-2

Bluetooth Use Model
Bluetooth System Overview

A Bluetooth channel is divided into timeslots, each 625 psin length. In the
Time-Division Duplex (TDD) scheme used, the master transmitsin
even-numbered timeslots, and the slave in odd-numbered timeslots. Voice or data
communication within piconetsis transmitted in packets. Data packets may extend
over one, three, or five time dots, whereas voice packets are limited to asingle
time slot. An RF hop occurs at the end of the last time slot associated with the
packet.

A packet, shown in Figure 1-2, contains an access code, header and payload. The
access code consists of a preamble, async word, and an optional trailer. The
header contains piconet member address and packet information. The payload
data, consisting of payload header, payload data and CRC, carries the user’s voice
or datainformation. The payload CRC (Cyclic Redundancy Check) is a 16-hit
field at the end of the payload that is used for a dataintegrity check. Depending on
the packet type, a payload starts with a1 (DH1) or 2 (DH3/5) byte header, and
finisheswith a2 byte CRC.

Bluetooth General Packet Format

Packet Format:

Access
Code

Header |Payload |Payload Payload
Header |Data CRC

bt82b

The link manager needs to support the Bluetooth test modes. These test modes
should provide key capahilities for testing Bluetooth devices. These capabilities
include the ability to place the device into test loopback mode and the ability to
define transmit and receive frequencies, power control, and other key parameters.
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Bluetooth Use Model
Bluetooth System Overview
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Preparing to Make Bluetooth
M easur ements

This chapter introduces the basic measurement procedure including mode setup
and changing the measurement frequency/channel.

11



Preparing to Make Bluetooth Measurements
Bluetooth Measurements

Bluetooth M easur ements

The following Bluetooth measurements are available in Bluetooth mode and
described in this document:

M odulation provides a quick indication of
Overview overall modulation behavior
Output power measurementsin the
Power time domain

Carrier tests the frequency drift
Frequency Drift of the signal

M onitor view specific channels or
Band/Channel the entire band

Initial Carrier tests accuracy of the

Frequency Tolerance transmitter’s carrier frequency

M odulation frequency deviation
Characteristics measurement

Output Spectrum verifies the emissions bandwidth
Bandwidth inside the operating frequency
Adjacent Channel Power verifies the emissions power level

inside the operating range

These are referred to as one-button measurements.

When you press the key to select the measurement it becomes the active
measurement, using settings and a display unique to that measurement. Data
acquisitions automatically begin provided trigger requirements, if any, are met.

12 Chapter 2



NOTE

Preparing to Make Bluetooth Measurements
Bluetooth Measurements

Har dware Availability

If the RF Comms hardware (Option B7E) isinstaled in the instrument, the
measurements will provide support for all of the hardware triggering methods
including RF Burst, External, and Free Run. Video triggering is available for the
Output Power measurement only.

If the RF Comms hardware (Option B7E) is not installed in the instrument, the
measurements cannot provide the full flexibility described in the following pages.
Triggering islimited to Free Run, External or Video, with External being the
default.

The FM demod hardware (Option 106) must be present to make the measurements.
If the FM demod hardware is not installed in the instrument, the demod
measurement softkeys:

Modulation Overview
Carrier Freq Drift

ICFT

Modulation Characteristics

will be grayed out in the M easure menu and those measurements will be
unavailable. The other measurements will still be available, athough the Preamble
Burst Sync selection in the Output Power measurement will be grayed out and
unavailable.

If the DSP with Fast ADC is nhot fitted to your analyzer, all softkeysreferring to the
1.3 MHz filter will be grayed out, and the following four measurements.

Modulation Overview

Carrier Frequency Drift

Initial Carrier Frequency Tolerance
Modulation Characteristics

will be made at aresolution bandwidth determined by your current Frequency
Hopping setting. When Frequency Hopping is On, the RBW is set to 3 MHz.
When Freguency Hopping is Off, the RBW isset to 5 MHz.

The Digital Signal Processor and Fast Analog Digital Converter (DSP and Fast
ADC) hardware (Option B7D) must be installed on the analyzer to make
measurements to the revised 2002 Bluetooth standard. This allows you to make
measurements at a measurement bandwidth of 1.3 MHz by using a post-detection
filter. Regardless of the 1.3 MHz filter setting, the RBW will still be fixed at

3.0 MHz when Frequency Hopping is On, and at 5 MHz when Frequency Hopping
is Off.

The change in Bluetooth testing specifications was necessary because of an error
in the original Bluetooth System Specification, version 1.1 (February 2001). This
stated that, ‘ The measurement bandwidth of the tester shall be at least 3 MHZ'.
Thiswas corrected in 2002 to read, ‘ The measurement bandwidth of the tester
shal be at least 1.3 MHZ'.

Chapter 2 13



Preparing to Make Bluetooth Measurements
Basic Key Use

Basic Key Use

The MODE key allows you to choose basic Spectrum Analyzer, Bluetooth, or
additional loaded personalities. When you select a standard, the analyzer will set
measurement parameters to meet the standard requirements. If necessary, change
the global measurement settingsin the analyzer based on your system using
Mode Setup.

The Channel Frequency or RF Channel keys alow you to tune the analyzer to
specific frequencies. You can do this by either setting absolute frequencies or by
setting the channel number when in the Bluetooth mode.

You can select a number of previoudy-configured standards based measurements
to help you troubleshoot a system using the Measure button. Because all
measurement situations are different, Meas Setup alows you to quickly change
some of the measurement parameters. Findlly, if you need to quickly start the
measurement again, press Restart or use Restart under Meas Control.

MODE Mode
Setup
FREQUENCY
Channel |

1 Do you want to use a basic SA or Bluetooth SA?

2 Do you need to configure Bluetooth for your system?
— 3 Choose a Channel or Frequency Band

4 Select measurement

5 Adjust measurement parameters

6 If required start the measurement again, —
or continuously run the measurement.
Setup

Meas
Control

f f

Figure 2-1 Basic Keys

N

Restart ]

S

bt81b
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Preparing to Make Bluetooth Measurements
Preparing to Make Measurements

Preparing to M ake M easurements

Atinitial power up, the analyzer isin spectrum analyzer (SA) mode, with the Meas
Off softkey selected in the MEASURE menu and the FREQUENCY Channel menu
displayed.

To access the Bluetooth measurement personality, press the MODE front panel key
and select the Bluetooth menu key.

Initial Settings

Before making a measurement, make sure the mode setup, measurement setup, and
frequency channel parameters are set to the appropriate settings. For further
information refer to the M ode Setup, Measurement Setup, and FREQUENCY
Channel sectionsin Chapter 5 of the ESA-E Series Spectrum Analyzers Bluetooth
M easurement Personality User’s Guide.

* Resetting all parameters:
To set al instrument parameters (including mode setup and measurement setup
parameters) to factory default values, press the Preset front panel key. Note
that the mode is changed from Bluetooth to SA when the Preset front panel
key isused. After using Preset you must use the MODE key to return to the
Bluetooth mode.

The Preset front panel key can aso be used to return the instrument to a set of
user preset values.

* Resetting mode setup parameters:
Mode setup parameters apply to all measurementsin the Bluetooth mode. To
reset them to factory default values, press Mode Setup then Restore Mode
Setup Defaults.

» Resetting measurement setup parameters:
Measurement setup parameters affect the current measurement only. To reset
them to factory default values (for the current measurement only), press Meas
Setup then Restore Meas Defaults.

How to Make a M easurement

Bluetooth measurements are intended to be used as “one button” measurements.
This means the appropriate measurement can be selected and run by a single key
press once the instrument has been connected to the equipment to be tested. The
measurement is made automatically using default parameters defined by the
selected standard and the tuning plan. It will continue to run until: asingle
measurement is complete, adifferent measurement is selected, or the analyzer is
preset.

Chapter 2 15



Preparing to Make Bluetooth Measurements
Preparing to Make Measurements

Even though the measurements are designed as one-button measurements, you
may change the default settings using various setup keys. However, changing the
default settings may produce measurement results that are outside of the
parameters of the selected standard.

Most measurements can be performed using the simple four-step procedure
outlined in the table below. Most measurements are performed using only the
primary keys listed in conjunction with a minimum of setup keys. M easurement
setup keys (Meas Setup) can be used for non-standards compliant testing. For
more information see “Initial Settings” above.

Sep Primary Key Setup Keys Related Keys
1. Selectand MODE Mode Setup, System
setup mode FREQUENCY Channel
2. Select and setup MEASURE Meas Setup, Meas Control,
measurement Restore Meas Defaults Restart
3. Select z_and View/Trace Span X Scale? Marker,
Setup view Amplitude Y Scale? Display Search
4, Saving and File Print Setup Save
printing results Print

a. Span and Amplitude are disabled for all measurements except Monitor Band/Channel

MEASURE MODE

View/Trace

File

/ Print

ri71b
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Preparing to Make Bluetooth Measurements
Preparing to Make Measurements

How to Save M easurement Results

To save measurement results, follow the process shown below. For additional
information on file management in the spectrum analyzer, refer to the ESA
Spectrum Analyzers User’s Guide.

1. PressFile, Save, Type, More, Measurement Results.

2. If you want to change the file name, press Name, and use the Alpha Editor the
enter the new name. For more information on using the Alpha Editor, refer to
the ESA Spectrum Analyzers User’s Guide.

3. Press Save Now to complete the file saving process.

4. If you used the default file name and wish to save additional measurement
results, press Save. The current measurement result will be saved with the next
default file name.

5. If you have not used the default file name and wish to save additional
measurement results, repeat steps 1 through 3.

Chapter 2 17



Preparing to Make Bluetooth Measurements
Preparing to Make Measurements
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M aking Bluetooth M easurements
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Making Bluetooth Measurements
Chapter Contents

Chapter Contents

This chapter details how to make Bluetooth measurements. The following
measurements are described:

0 Maodulation Overview on page 21.

0 Output Power on page 24.

0 Carrier Frequency Drift on page 27.

0 Monitor Band/Channel on page 30.

o Initia Carrier Frequency Tolerance on page 33.
0 Modulation Characteristics on page 35.

0 Output Spectrum Bandwidth on page 38.

0 Adjacent Channel Power (ACP) on page 40.
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NOTE

Making Bluetooth Measurements
Making the Modulation Overview Measurement

Making the Modulation Overview M easurement

Purpose

The modulation overview measurement allows you to measure and report several
modulation metrics on aburst of any type. This measurement measures and

displays:

e Initial Carrier Frequency Tolerance

* Hi Frequency Pattern ('1010") peak deviation

* Low Frequency Pattern (3 or more 1'sor 0's) peak deviation

» Theratio Peak High Frequency Dev/ Peak Low Frequency Dev

Thefirst 8 bits of the payload are a so displayed which isuseful for identifying the
different types of test signals (since they usually contain 8 bit repeating patterns).

M easurement M ethod

In order to perform these measurements to the Bluetooth specification, you should
run the individual measurements. They will show whether the results passed or
failed. This method provides results more quickly, without having to change signal
types (as in the modulation characteristics measurement). It is also convenient for
making adjustmentsin real-time.

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe Modulation Overview key.

The factory default settings provide a Bluetooth compliant measurement. For
special requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Mode setup and frequency/channel parameters.
Usethe Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.
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Figure 3-1

NOTE

NOTE

Making Bluetooth Measurements
Making the Modulation Overview Measurement

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.

Results

M odulation Overview M easurement Results

5 Agilent  12:41:35 Apr 23, 2001 Bluetooth

_| feasure

Channel @ Hop Off Packet Type DHL Trig RF B Sync Preamb Modulation
Modulation Overview Overview

]
Channel B

Output Power

Carrier
Freq Drift

Monitor
Band/Channel

Init Carrier
Freq Tol

Modulation

Lo -Dev K Chars
Lo +Dev

1
Hi -Dev -1
Wi +Dev 1357 Jlor "2’[

Frequency discrepancies are normally indicated graphically by the trace moving
up or down the screen. However, at frequency offsets greater than approximately
plus or minus 50 kHz, a 50 kHz compensation is applied to the trace. This gives
you greater measurement accuracy at higher frequency discrepancies, although the
trace can appear to indicate a satisfactory signal.

Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.
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Making Bluetooth Measurements
Making the Modulation Overview Measurement

« |f an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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Making Bluetooth Measurements
Making the Output Power Measurement

Making the Output Power M easurement

Purpose

Output power measurements are performed to ensure power levels are high enough
to maintain links, yet low enough to minimize interference within the ISM band
and to maximize battery life.

M easurement M ethod

The power measurements covered by this test are average power and peak power
for the specified channel or center frequency. The analyzer is set to zero span mode
with a sweeptime dependent on the packet type being measured. When the
analyzer istriggered, it makes a sweep over the duration of the burgt.

The peak power is calculated as the highest point in the burst.

The average power is calculated as the average power over 20% to 80% of the
burst duration. You can choose between two methods to determine the burst
duration:

1. The position of p0 can be used to define the start of the burst, or

2. The burst duration istaken as the time between the leading and trailing 3 db
points compared to the average power.

The average is calculated by converting each trace element amplitude from dBm
into linear power, adding these together, then dividing by the number of trace
elementsincluded in the average. Thefinal result is then converted back into
logarithmic form (dBm) for display.

For averaged measurements, the user may specify the number of sweeps over
which to average the result. This means that for an average number of 10, the
power results are obtained from each trace, converted to linear power, and then
averaged with the previous average result before being displayed. The running
average count and the log of the true averaged linear power will be displayed after
each measurement sweep.

Figure 3-2 illustrates power and timing characteristics of asigna burst in the time
domain.
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Making Bluetooth Measurements
Making the Output Power Measurement

Figure 3-2 Time Domain Power and Timing Analysis

Peak
Power, B¢

Averaae Power, Pav Overshoo{

90% “f\JV—x " """~ ====-- (during the burst} ======-
Amplitude —» +—
Points
3dB
Amplitude —» <
Points
10% Burst
Amplitude —» Width N
Points
Rise Tim Fall Time
< Burst Interval or Period, T >

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe Output Power key.

NOTE

The factory default settings provide a Bluetooth compliant measurement. For
special requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Mode setup and frequency/channel parameters.
Usethe Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User's Guide.
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Figure 3-3

NOTE

Making Bluetooth Measurements
Making the Output Power Measurement

Results

Output Power M easurement Results

5 Agilent  12:23:31 Apr 24, 2061 Bluetooth | Measure

Channel @ Hop Off Packet Type DHL Trig RF B Sync Preamb
Dutput Power

Modulation
Overview

Output Power
#Atten 15 dB

Carrier

Freq Drift

Monitor
Band/Channel

Init Carrier
Freq Tol

#BH 3

Modulation
Average Power Peak Power Chars

8.52 dBm 8.58 dBm Hore[
1of 2

Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |If an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.

26 Chapter3



Making Bluetooth Measurements
Making the Carrier Frequency Drift Measurement

NOTE

Making the Carrier Frequency Drift M easurement

Purpose

The carrier frequency drift measurement checks the performance of the modulator
circuitry and the stability of the Voltage Controlled Oscillator (VCO).

M easurement M ethod

To make the measurement a demodulated signal is used with the payload data
consisting of a repeating 4-bit 1010 sequence. The absolute frequencies of the 4
preamble bits are measured and integrated, providing the initial carrier frequency.
The absol ute frequencies of each successive 10-bit pattern in the payload are then
measured and integrated.

The frequency drift is the maximum difference between the average frequency of
the 4 preambl e bits and the average frequency of any 10 bitsin the payload field.
The maximum drift rate applies to the difference between any two 10-bit groups
separated by 50 ps within the payload field.

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe Carrier Freq Drift key.

The factory default settings provide a Bluetooth compliant measurement. For
special requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Mode setup and frequency/channel parameters.
Usethe Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

Chapter 3 27



Figure 3-4

NOTE

NOTE

Making Bluetooth Measurements
Making the Carrier Frequency Drift Measurement

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.

Results

Carrier Frequency Drift M easurement Results

5 Agilent  13:16:32 Apr 23, 2001 Bluetooth | Measure

Channel © Hop 0ff Packet Type DHL Trig RFE  Sync Preamb Modulation
Carrier Freq Drift _ Overview
Output Power
51 dBm #Atte 1B
. : Carrier
‘ ’ ” “ ﬂ Freq Drift
: Monitor
m U Band/Channel
SISRe v Init Carrier
02 GHz Span 0 Freq Tol
#JBH 3 MHz
. Modulation
Freq Drift 1572 kHz ICFT  -1.843 kHz Chars

Max Drift Rate 2786 Hz [
Cper 58 psd 1“?{3

Frequency discrepancies are normally indicated graphically by the trace moving
up or down the screen. However, at frequency offsets greater than approximately
plus or minus 50 kHz, a 50 kHz compensation is applied to the trace. This gives
you greater measurement accuracy at higher frequency discrepancies, although the
trace can appear to indicate a satisfactory signal.

Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.
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Making Bluetooth Measurements
Making the Carrier Frequency Drift Measurement

« |f an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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NOTE

Making Bluetooth Measurements
Making the Monitor Band/Channel Measurement

Making the Monitor Band/Channel M easurement

Purpose

This measurement can be used to visually check either the Bluetooth band or
individual channels. In Monitor Band, you can easily check the channel occupancy
and flatness when frequency hopping ison. In Monitor Channel you can verify the
correct spectral shape of the selected channel.

Any interfering signals may aso be apparent when using this measurement.

M easurement M ethod

This procedure scans the specified band or channels. By placing markers on the
trace it is possible to check the band/channels for interference or other
impairments. A Max Hold function enables monitoring over time. Thisis useful
for dealing with hopping signals.

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe Monitor Band/Channel key.

The factory default settings provide the optimal settings for viewing the Bluetooth
band or channels. For special requirements, you may need to change some of the
settings.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Maode setup and frequency/channel parameters.
Use the Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.
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Figure 3-5

Making Bluetooth Measurements
Making the Monitor Band/Channel Measurement

Results

Checking Channel Occupancy and Flatness Acrossthe Band

Figure 3-5 shows the Monitor Band/Channel display with Method set to Band, a
hopping signal applied, and Max Hold turned on. A marker and delta marker have
been added using the standard instrument markers.

Monitor Band/Channel-Band M ethod

5 Agilent  14:48:56 Apr 24, 2061 Bluetooth | Peak Search

Channel 1@ Hop On  Packet Type DOHL  Trig Free  Sync None

Monitor Band/Channel _ Meas Tools»
Marker a 30.100000 MHz
EPE Next Peak
dBm #Atten 15 dB

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search
More
1of 2
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Figure 3-6

Making Bluetooth Measurements
Making the Monitor Band/Channel Measurement

Checking Individual Channelsfor Signsof Interference

Figure 3-6 shows the Monitor Band/Channel display with Method set to Channel,
Channel Span set to Three, ahopping signal applied, and Max Hold turned on.
Center Freq is set to 2402 MHz (Channel 0).

Monitor Band/Channel-Channel M ethod

5 Agilent  B3:58:17 Apr 36, 2001 Bluetooth | Measure

] Packet Type DHIL Sync Mone

Channel Hop On Trig Free

Monitor Band/Channel _
Freq Hopping On

#Atten 5 dB

Modulation
Overview

Output Power

Carrier
Freq Drift

Monitor
Band/Channel

Init Carrier
Freq Tol

Modulation
Chars

More
1 of 2

Troubleshooting Hints

+ |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |If an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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Making Bluetooth Measurements
Making the Initial Carrier Frequency Tolerance Measurement

NOTE

Making thelnitial Carrier Frequency Tolerance
M easur ement

Purpose

Theinitia carrier frequency tolerance measurement is designed to verify the
accuracy of the transmitter’sinitia carrier frequency.

M easurement M ethod

Thisis measured by integrating over the frequency deviations of the packetsfirst 4
bits (the preamble bits). The result is either a positive or negative number in Hz
indicating the frequency difference from the specified nominal carrier frequency.

This measurement requires the signal to be demodul ated to measure the frequency
deviation of each symbol. After demodulation, the frequency offset of each of the
preamble bits is measured and averaged.

M aking the M easurement

1. Pressthe Measure key.
2. PresstheInit Carrier Freq Tol key.

The factory default settings provide a Bluetooth compliant measurement. For
special requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Mode setup and frequency/channel parameters.
Usethe Mode Setup and Frequency Channel keysto change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User's Guide.
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Figure 3-7

NOTE

NOTE

Making Bluetooth Measurements
Making the Initial Carrier Frequency Tolerance Measurement

Results

This result is either a positive or negative number in Hz indicating the frequency
difference between the measured frequency and the specified nominal carrier
frequency.

Initial Carrier Frequency Tolerance M easurement Results

5 Agilent  28:45:22  Jan 6, 2061 Bluetooth | Meas Setup
|

Channel & Hop Off Packet Type DHl Trig RF B Sync Preamb Limit Test
Init Carrier Freg Tol On Off

Limits»

Ref
)| 1.3 MHz Filter
On Off

gl Restore Meas

Defaults

Init Carrier Freq Tol
-244.7 Hz More
2 of 2

Frequency discrepancies are normally indicated graphically by the trace moving
up or down the screen. However, at frequency offsets greater than approximately
plus or minus 50 kHz, a 50 kHz compensation is applied to the trace. This gives
you greater measurement accuracy at higher frequency discrepancies, although the
trace can appear to indicate a satisfactory signal.

Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |If an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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Making Bluetooth Measurements
Making the Modulation Characteristics Measurement

Making the Modulation Characteristics M easurement

Purpose

Modulation characteristics is afrequency deviation measurement which is
designed to verify both the modulator performance and the accuracy of the
pre-modulation 0.5BT Gaussian Filter.

M easurement M ethod

Two separate test signals are required for this measurement, each one containing
an 8-hit repeating sequence in the payload. These repeating sequences are
11110000 and 10101010.

The measurement is performed in 2 stages, each stage requiring a different packet:
one carrying the 11110000 payload, the other carrying the 10101010 payload.

Using the 11110000 payload

The average frequency over the first 8 bitsin the payload is calculated and then the
maximum deviation from this average over bits 2,3,6 & 7 ismeasured. The
maximum for each repeating 8-bit sequencein the payload is measured in the same
way, each time calculating a new average frequency over the respective 8 hits.
Eventually, the average of all these maximumsis calculated and shown in the
results window as Af1 Avg.

Using the 10101010 payload

The average frequency over the first 8 bitsin the payload is calculated and then
the maximum deviation from this average over all 8 bitsis measured. The
maximum for each repeating 8-bit sequencein the payload is measured in the same
way, each time calculating a new average frequency over the respective 8 hits.
Eventually the average of al these maximumsis calculated and shown in the
results window as Af2 Avg.

Once the measurement has acquired values for Af1 Avg and Af2 Avg, theratio of
Af2 Avg to Af1 Avg is also displayed.

Since this measurement requires human interaction (to manually change test
signas), it will display only either Af1 Avg or Af2 Avg thefirst timeitisrun,
depending on the signal type. Thefirst result must be “ held” using the Hold Result
parameter and the measurement restarted. At this point the other signal type should
be supplied, and the measurement restarted.

If aremote query of all three resultsis requested after having obtained only one
result, then 3 values will be returned, although only 1 result will be correct and the
other 2 will contain NaN.
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NOTE

Figure 3-8

Making Bluetooth Measurements
Making the Modulation Characteristics Measurement

Making the M easur ement

1. Pressthe Measure key.
2. Pressthe Modulation Chars key.

The factory default settings provide a Bluetooth compliant measurement. For
specia requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Maode setup and frequency/channel parameters.
Use the Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.

Results

M odulation Char acteristics Measurement Results

5 Agilent  18:39:37 May 15, 2603 Bluetooth | Measure
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NOTE

NOTE

Making Bluetooth Measurements
Making the Modulation Characteristics Measurement

Frequency discrepancies are normally indicated graphically by the trace moving
up or down the screen. However, at frequency offsets greater than approximately
plus or minus 50 kHz, a 50 kHz compensation is applied to the trace. This gives
you greater measurement accuracy at higher frequency discrepancies, although the
trace can appear to indicate a satisfactory signal.

Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |f an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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NOTE

Making Bluetooth Measurements
Making the Output Spectrum Bandwidth Measurement

Making the Output Spectrum Bandwidth M easurement

Purpose

The ouput spectrum bandwidth measurement is used to verify if the emissions
inside the operating frequency are within the limits.

M easurement M ethod

To perform this measurement the analyzer is tuned to the channel to be measured
and the spanis set to 2 MHz. The peak of the current trace is identified. The
measurement then places markers at the points highest and lowest in frequency in
the current span where the signal drops —20dB from this peak value. The
frequency between these two pointsis measured as the output spectrum
bandwidth.

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe More key.
3. Pressthe Output Spectrum Bandwidth key.

The factory default settings provide a Bluetooth compliant measurement. For
specia requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Maode setup and frequency/channel parameters.
Use the Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.
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Making Bluetooth Measurements
Making the Output Spectrum Bandwidth Measurement

Results
Figure 3-9 Output Spectrum Bandwidth M easurement Results

5 Agilent  13:53:28 Apr 23, 2001 Bluetooth | Measure
Channel @ Hop On  Packet Type DHI1 Free  Sync None Output
Output Spectrum — 28 dB Bandwidth Spectrum BH
ACP

#Atten 5 dB
Output Spectrum - 20 dB Bandwidth

4735 kHz More
2of 2

NOTE Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.

Troubleshooting Hints

« |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |f an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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NOTE

Making Bluetooth Measurements
Adjacent Channel Power (ACP) Measurement

Adjacent Channel Power (ACP) M easurement

Purpose

The adjacent channel power measurement is used to verify if the emissions levels
in adjacent channels are within the limits.

M easurement M ethod

To perform this measurement, the analyzer is tuned to the channel to be measured
and the span is set to zero span with a sweep time of 210 ms and a RBW of

100 kHz. The measurement is performed in Freerun trigger. The power
measurements covered by this test are average peak power and overall power for
the specified channel.

M aking the M easurement

1. Pressthe Measure key.
2. Pressthe More key.
3. Pressthe ACP key.

The factory default settings provide a Bluetooth compliant measurement. For
specia requirements, you may need to change some of the settings. Any changes
from the default values may result in invalid measurement data.

Press Meas Setup, More (1 of 2), Restore Meas Defaults at any timeto return all
parameters for the current measurement to their default settings.

* Maode setup and frequency/channel parameters.
Use the Mode Setup and Frequency Channel keys to change these
parameters for all measurements made within the current mode. For further
information, refer to Chapter 1 of this document.

¢ Measurement setup parameters.
These are measurement specific parameters that are changed using the
measurement setup (Meas Setup) menu. Parameters can be returned to default
settings at any time by pressing Meas Setup, More (1 of 2) and Restore Meas
Defaults. For further information on measurement setup parameters, refer to
the ESA-E Series Spectrum Analyzers Bluetooth Measurement Personality
User’s Guide.
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Making Bluetooth Measurements
Adjacent Channel Power (ACP) Measurement

Results

Figure 3-10 ACP M easurement Results RF Envelope View

s Agilent  19:02:28 May 15, 2003 Bluetooth | Measure

Channel < 3 Hop Off Packet Type DHL  Trig Free  Sync None Output
Adjacent Channel Pawer Measuremsnt 1 of 18 Aug Spectrum BH
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- 2of 2

Figure 3-11 ACP M easurement Results Spectrum View
| Measure

Channel <3 Hop Off Packet Type OHL Trig Free  Sync None Modulation
Adjacent Channel Fower Measurement 1 : Overview

Output Power

Carrier
Freq Drift

Init Carrier
Freq Tol

Modulation
Chars

T Tx Chan
- dEm Current Freq

More
1of 2

NOTE Results are shown in numeric format beneath the trace. To view this section of the
window in its entirety, press the Next Window menu key until it is highlighted,
then press the Zoom menu key. This can also be used for zooming in on the trace
window.
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Making Bluetooth Measurements
Adjacent Channel Power (ACP) Measurement

Figure 3-12 ACP M easurement Results Numeric Window
s Agilent  19:04:53 May 15, 2603 Bluetooth | Measure
Channel < 3 Hop Off Packet Type DHL  Trig Free  Sync None Output
Adjacent Channel Power Measurement of 18 A m Spectrum BH
ACP
Channel Tx Chan
58 - dBm Current Freq 2.43
d More
dBm 2of 2

Troubleshooting Hints

+ |f an external attenuator is used, be sure to include the attenuation value in the
measurement. This can be accessed by pressing Input, Ext Atten.

« |If an external preamplifier is used, be sure to include the gain value in the
measurement. This can be accessed by pressing Input, Ext Gain.
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