Agilent E4438C/E8267D Option 422
Scenario Generator for GPS

Technical Overview

Create GPS Scenarios with Ease

The Option 422 scenario generator software enhances the functionality of the Global
Positioning System (GPS) personality (Option 409) for the E4438C ESG and E8267D

PSG vector signal generators by providing the ability to create custom scenario files for
real-time playback using Option 409. The scenario generator allows users to specify the
location, date, time, and duration for a GPS scenario. Static scenarios can be created to
simulate a stationary GPS receiver, and dynamic scenarios can be created to simulate
a moving GPS receiver. Up to eight satellite signals can be included. The software also
provides an antenna pattern gain mask that can be applied to the GPS signals.

The software is available as a free download, allowing you to investigate the features of
the scenario generator, create and save scenario files, or download them to an E4438C or
E8267D signal generator. The signal generator must have licenses for Option 422 and 409
in order to use the scenario files created by the software.

Key Features

+ Simulate up to 8 satellites

+ Specify scenario location, start date and time, and duration

+ Create scenarios with durations of up to 24 hours

+ Generate scenarios for stationary and moving GPS receivers

* Input NMEA (GGA format) data for dynamic scenario generation

+ Use tropospheric and ionospheric modeling for 3GPP W-CDMA and cdma2000®
test cases

+ Apply elevation mask to control satellite visibility

+ Automatically or manually select satellites to include in a scenario

+ Specify and apply an antenna pattern gain mask

+ Edit scenarios:
o Delete channel
o Apply power offset
o Equalize power in all satellites
o Trim scenario length

+ Visualize scenario edit results using the scenario graphics display

+ Qutput A-GPS assistance data and ephemeris files for each scenario

*+ Download scenario files directly to E4438C or E8267D via LAN connection or save
files to PC

+ Save/recall scenario settings file or antenna pattern file
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Scenario Creation

Easily create both stationary and moving GPS receiver scenarios up to 24 hours
in length for any date, time and location with Option 422 scenario generator
software. To create a stationary scenario, the software requires the date, time,
location (longitude, latitude, and altitude), duration, and an almanac file in

the YUMA format. The almanac file is available from the URL: http://navcen.
uscg.gov/gps/almanacs.htm. Creating a dynamic scenario for a moving GPS
receiver requires trajectory information in the form of an NMEA GGA format file,
in addition to the almanac file.

* Agilent Scenario Generator for GPS

Save Recall Reset \ Create Scenario | Download [Help -
Scenario Generator | Scenario Graphics | Antenna Pattern|
G 2 Create v
Qutput A-GPS and Ephemeris Files Off
Ephemeris File {Optional)
Almanac File C\Program FilestAgilentiScenario Generaton543 alm
Elevation Mask Angle 500°
Troposphere Model No Model
lonosphere Model Mo Wodel
Scenario Type Static
Initial Longituce 116478479 E
Initial Latitude 400096856 N
Initial Altitude 100.00m
Start Date Time (GPS Time) 2010-01-20 01:00:00
Duration (HH.mm:ss) 01:00:00
Channel Packing Auto
Antenna Pattern Off

Figure 1. Scenario generator user interface- Static Scenario view

Available parameters for scenario creation include elevation mask angle and
ionospheric and tropospheric atmospheric modeling. The elevation mask allows
you to select only those satellites that are above a certain angle above the
horizon. The ionospheric model (choice of Klobuchar model for W-CDMA or
cdma2000) and tropospheric model (NATO) parameters are put into the GPS
navigation message, and the GPS signal is impaired according to these settings.



Channel packing

The E4438C/E8267D Option 409 GPS personality simulates up to a maximum of eight
satellite channels. There may be situations where more than eight satellites are visible to
a GPS receiver. In these cases, some choices need to be made regarding which satellites
should be included in the scenario. This function is referred to as channel packing and
the software offers a choice of automatic or manual channel packing. In automatic chan-
nel packing mode, the software selects the satellites that result in the least number of
transitions between satellites during the scenario. In manual channel packing mode, the
software displays a Satellite Visibility view that allows the user to select which satellites
to delete for each time span where more than eight satellites are present.
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Figure 2. Satellite Visibility view showing the manual satellite selection for channel packing

Antenna pattern gain mask

In a static scenario, the software lets the user define an antenna pattern gain mask using
a simple graphical user interface, as shown in the figure below. The software applies this
gain mask to the GPS signal. For the gain mask, the user can define the resolution for the
elevation and azimuth, and an azimuth rotation to apply to the pattern. This gain mask
can also be used to simulate the effects of obstructions in the environment.
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Figure 3. Antenna Pattern view— set the power offset for a cell, a circle, a sector, or any
combination of the three
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Scenario Editing

A scenario editing function is included in the Option 422 software to allow the
modification of a scenario file with the following functionalities:

* Delete channel

+ Apply power offset to an individual channel

» Equalize power in all satellites

» Trim scenario length by specifying the desired start and stop time

The Scenario Graphics tab allows you to visualize the scenario parameters such
as satellite visibility vs. time and the channel designation for each satellite. It
also contains a record of the changes that have been made during the editing
session.
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Table 1. Comparison of GPS solutions

Feature

Assisted GPS (A-GPS) File Generation

For A-GPS applications, the software can accept an ephemeris file for use in
scenario generation. It can also output the corresponding A-GPS parameter file
and ephemeris file for each scenario. These files can be used with an E4438C
signal generator in the Agilent GS-9000 Lite or GS-9000 Standard A-GPS design

verification test systems.

GPS Solution Comparison

Agilent currently offers two solutions for real-time GPS signal generation;

+ EA4438C or E8267D with Option 409 GPS personality and Option 422 scenario

generator

+ N7609B Signal Studio for Global Navigation Satellite Systems (GNSS) soft-
ware running on the N5106A PXB baseband generator and channel emulator,
with an E4438C ESG or N5182A MXG signal generator for RF output

The table below provides a summary and comparison of the key features in

these solutions:

Option 409 GPS personality with

Option 422 scenario generator

N7609B Signal Studio
for GNSS

Real-time GPS signal simulation

Supports GPS receiver tests for time to
first fix (TTFF), accuracy, and sensitivity

Maximum number of satellites

Maximum number of channels
(including multipath)

Multipath signals

Real-time power and visibility control
of individual satellites

lonospheric and tropospheric effects

Moving GPS receiver scenarios

Custom scenario generation and editing
Add calibrated AWGN

Maximum playback time

A-GPS testing

Yes

Yes

No
No

Fixed models for WCDMA and cdma2000
(Option 422)

Yes (Option 422)
Yes (Option 422)
No
24 hours

Combine with 8960 in GS-9000 Lite
bench-top system

Yes

Yes

15
24

Yes

Yes

User-defined parameters for ionospheric
model

Yes
Yes (Option RFP)
Yes (with N5106A-JFP)
24 hours

Combine with 8960 in GS-9000 Standard
pre-conformance test system



Recommended Configuration

To use the scenario files created by the scenario generator software, Options
409 and 422 are required in the E4438C ESG or E8267D PSG vector signal gen-
erators. Below are the recommended option configurations.

E4438C ESG vector signal generator recommended option configuration:

E4438C E4438C ESG vector signal generator
E4438C-502 250 kHz to 2 GHz frequency range (minimum)
E4438C-601 Internal baseband generator (8 MSa memory)

E4438C-005 6 GB internal hard drive

E4438C-UNJ Enhanced phase noise (recommended)
E4438C-409 GPS personality

E4438C-422 Scenario generator for GPS personality

E8267D PSG vector signal generator recommended option configuration:

E8267D? E8267D PSG vector signal generator
E8267D-520 250 kHz to 20 GHz frequency range
E8267D-602 Internal baseband generator (64 MSa memory)

E8267D-009 Removable flash memory
E8267D-409 GPS personality
E8267D-422 Scenario generator for GPS personality

1. E4438C requires firmware revision C.05.74 or later. Download firmware from
www.agilent.com/find/upgradeassistant.

2. E8267D requires firmware revision C.05.71 or later. Download firmware from
www.agilent.com/find/upgradeassistant.



Additional Information

Explore the online documentation

For more information about this GPS scenario generator software, explore the
online documentation (help), which includes this technical overview, release
notes, user interface descriptions, tutorials, and installation information.

Related websites

Signal Creation Software
www.agilent.com/find/signalstudio

Agilent GPS Solutions and Applications Information
www.agilent.com/find/gps

Agilent Assisted GPS (A-GPS) Solutions and Applications Information
www.agilent.com/find/agps

N7609B Signal Studio for Global Navigation Satellite Systems
www.agilent.com/find/n7609b

E4438C ESG Signal Generator
www.agilent.com/find/e4438c

E8267D PSG Signal Generator
www.agilent.com/find/e8267d

N5106A PXB Baseband Generator and Channel Emulator
www.agilent.com/find/pxh



Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the
products and applications you select.

LXI

www.Ixistandard.org

LXI is the LAN-based successor to
GPIB, providing faster, more efficient
connectivity. Agilent is a founding
member of the LXI consortium.

Agilent Channel Partners

www.agilent.com/find/channelpartners
Get the best of both worlds: Agilent’s
measurement expertise and product
breadth, combined with channel
partner convenience.

cdmaZ000 is a registered certification mark of
the Telecommunications Industry Association.
Used under license.

Remove all doubt

Our repair and calibration services
will get your equipment back to
you, performing like new, when
promised. You will get full value out
of your Agilent equipment through-
out its lifetime. Your equipment
will be serviced by Agilent-trained
technicians using the latest factory
calibration procedures, automated
repair diagnostics and genuine parts.
You will always have the utmost
confidence in your measurements.
For information regarding self main-
tenance of this product, please
contact your Agilent office.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance, onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to:

www.agilent.com/find/removealldoubt
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For more information on Agilent
Technologies’ products, applications
or services, please contact your local
Agilent office. The complete list is

available at:

www.agilent.com/find/contactus

Americas

Canada
Latin America
United States

(877) 894-4414
305 269 7500
(800) 829-4444

Asia Pacific

Australia 1800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008

Europe & Middle East

Austria
Belgium
Denmark
Finland
France

Germany
Ireland

Israel

Italy
Netherlands
Spain

Sweden
Switzerland
United Kingdom

43 (0) 1 360 277 1571
32 (0) 2404 9340
4570131515
358 (0) 10 855 2100
0825010 700"
*0.125 €/minute

49 (0) 7031 464 6333
1890 924 204
972-3-9288-504/544
39 02 92 60 8484
31 (0) 20 547 2111
34 (91) 631 3300
0200-88 22 55
0800 80 53 53

44 (0) 118 9276201

Other European Countries:
www.agilent.com/find/contactus
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