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Exhibit B

Analysis of SnapTrack's Tampa Test Results

The following is a brief analysis of the test results presented by SnapTrack in
Exhibit E to its June 1, 1999 filing at the FCC. The SnapTrack presentation, a copy of
which is attached hereto for convenience, fails to depict the results from all of the tests that
SnapTrack says it conducted and provides insufficient information regarding those test
results that are discussed to draw definite conclusions in all cases. Nevertheless, several
conclusions and deductions can be drawn, many of which are set forth below.

In short, the results confirm that SnapTrack has significant hurdles in
resolving its GPS antenna integration problems. First, the "slides" in Exhibit E to its June 1
presentation illustrate that 90% or more of the results described are results from tests with
external antennas only or, perhaps, tests with the mechanically integrated internal patch
antenna only in what SnapTrack itself describes as "non-demanding" rural, open-skies
conditions. Second, even in connection with the external antenna tests, there apparently is
no single external antenna that works best in all test conditions. Depending on the tests, in
some cases the helical antenna performed better than the external patch antenna and in other
cases the reverse was true. This indicates a situation dependency for the antenna type.

According to slide 5, SnapTrack reported 9000 location fixes. SnapTrack is not
clear, however, on exactly how each test was conducted, other than saying that "[m]ost of the test
steps conducted for 200 data points." Since there are 88 "dots" (depicted as boxes and diamonds)
on its yield-versus-accuracy plot (slide 36), one can infer, as this analysis does, an average of just
over 100 location fixes per dot. (Alternatively, adjusting for the yield factor, each of the 88 dots
may represent approximately 121 location fixes per dot.) Moreover, slide 5 states that there were
34 test scenarios tested. The presentation, however, describes results only for 22 of these test
scenarios. Of the 88 dots on the chart, 22 of them (25%) were for results with yields less than
80%. Yet in only 4 of the 34 scenarios (11%) does the narrative mention yield below 80%.
Therefore, it seems that most of the tests with poorer yields are not discussed at all. (Eighty
percent yield means that for 20% of the location attempts no location fix was obtained; 60%
yield means that for 40% of the location attempts no location fix was obtained; etc.)

The slides also reveal inconsistencies with previous SnapTrack statements. For
example, a SnapTrack press release (Exhibit C to these Reply Comments) claims that in Tampa
"SnapTrack EGPS delivered accurate location fixes nearly 100 percent of the time." Yet the data
shows that only 52 of the 88 dots (59%) were at or near 100% yield. In fact, 22 of the 88 dots
(25%) are below 80% yield, and 29 of the 88 dots (33%) are below 90% yield. See slide 36. The
SnapTrack press release also claims "Calls from the 4™ level of a 6 story parking garage were
located to within 25 meters." The truth is that a high-performance external antenna was placed
on the roof of the car, and still had yield as low as 82%. See slides 7, 26. The SnapTrack press
release also claims "EGPS registered 28-meter accuracy on calls made inside a wood frame




home". The truth is that only some of the external antennas reached that performance, and even
those had a yield down to 88%. Other external antennas had yield down to 63% (i.e., failure to
obtain any location fix in more than s of the cases), and no results were even reported for the
internal patch antenna.

The following are test-by-test analyses of the SnapTrack-selected test results

depicted on slides 14-30 of Exhibit E to its June 1 filing, including an assessment of how many
of the 88 "dots" represented in slide 36 appear to be reflected in each test result. Slides 5-7
describe the use of two different wireless phones for the testing and six different GPS antennas,
five of which were external antennas. By examining which tests excluded the lone internal patch
antenna, one can estimate how many of the test results depict external antenna testing.

Test 2: These locations, approximately 1400 of the total 9000 locations (16%), were
performed in a "non-demanding rural environment" and are basically meaningless from a
technical challenge standpoint. They confirm only that external GPS antennas work
when there is no blockage. (The slide is not clear whether any of these tests included the
internal patch antenna; Motorola says only that "small handset-sized antennas" were used
in open skies (see slide 33)). These 1400 locations (representing 14 of the 88 dots on
slide 36) represent 27% of the 5200 locations showing 100% yield.

Test 4: Description implies that at least 6 of the 88 dots (7%) are from these tests. For
example, slide 15 says that three tests were performed for test 4 and slide 13 says that
there were 200 data points per test, equaling 600 data points, or location attempts, for test
4. Since each dot on slide 36 represents approximately 100 location fixes (see above)
then this implies that there are two dots per each test. Since test 4 is not described as one
of the antenna comparison tests, all of the fixes were likely performed with external
antennas.

Test 5: Comparison of 4 antenna types, implying 200 attempts each, or 8 of the 88 dots,
are from this test. Since 2 of those dots would be of tests from the internal patch antenna,
this means that at least 6 of the 88 dots (7%) were using external antennas. Internal patch
results not disclosed.

Test 6: Same story - comparison of 4 antenna types, implying 200 attempts each, or 8 of
the 88 dots, are from this test. This means that at least 6 of the 88 dots (7%) were using
external antennas. Yield down to 80%. External patch performed worse than external
helical. Internal patch results not disclosed.

Tests 7 and 8: Both tests were performed using external reference antennas only, placed
on headrest. Estimate 4 of 88 dots (5%).




Tests 9 and 10: This does not appear to be an antenna comparison test (although there
may have been more than one antenna used in the test), therefore implies only use of
external antennas. Estimate 4 of 88 dots (5%).

Test 11: This was not an antenna comparison test, therefore implies only use of external
antennas. Estimate 2 of 88 dots (2%).

Tests 12A/B/C: Used reference antenna only for this test inside of a residence. Estimate
6 of 88 dots (7%).

Test 12D: Inside residence; comparison of 4 antenna types, implying 200 calls each, or 8
of the 88 dots, are from this test. This means that at least 6 of the 88 dots (7%) were

using external antennas. Only the reference antenna had a yield of 100%. External patch
yield was 88%, external helical was 63%, and the internal patch results are not disclosed.

Tests 12E and 13: Inside residence with metal roof; comparison of 4 antenna types,
implying 200 calls each, or 8 of the 88 dots, are from this test. Reference antenna yield
down to 58%,; external patch down to 41%, external helical down to 31%. Estimate 6 of
88 dots (7%) represent external antenna testing. Internal patch results not disclosed.

Test 14: Inside mall. This was not an antenna comparison test, therefore implies only
use of external antennas. Estimate 2 of 88 dots (2%).

Test 15: Inside 2-3 story office building. This was not an antenna comparison test,
therefore implies only use of external antennas. Yield down to 75%. Estimate 2 of 88
dots (2%).

Tests 16 and 17: Parking garage, reference antenna only, placed on roof of car. Yield
down to 82%. Estimate 4 of 88 dots (5%).

Test 18: Urban canyon; this was not an antenna comparison test, therefore implies only
use of external antennas. References to morning and evening tests of 2G and 3G
antennas imply at least 4 tests. Estimate 4 of 88 dots (5%).

Test 19: Urban canyon; comparison of 4 antenna types, implying 200 calls each, or 8 of
the 88 dots, are from this test. This means that at least 6 of the 88 dotes (7%) were using

external antennas.

Test 20: This was not an antenna comparison test, therefore implies only use of external
antennas. Assume 2 of 88 dots (2%). Words imply very poor yield.

Although the slides provide only incomplete descriptions of the tests and the

results, this analysis accounts for 80 of the 88 dots (91%), or location fixes, that appear to reflect
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tests run with external antennas and/or the "non-demanding" open-sky conditions reflected in test
2. No data is provided on the internal patch antenna tests, except to the extent that such results
may have been included within test 2. Finally, 24 dots (27% of tests) are from tests using the
PCS (1900 MHZ) phone, and all of these tests used external GPS antennas. See slide 36.
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SnapTrack/GTEW/Sprint PCS

GPS-Assisted Location Technology
Alpha trial Field Test in Tampa, FL
Mar 9th - Apr 2, 1999.

Bhaskar Srinivasiah (GTEW)
Alan Wolfe (GTEW)
Terry Raybum (Sprint PCS)

Presentation topics

< Test objectives

< Test Limitations

« Test Environment
v Test partici pants

< Test architecture

v Test plans & results
< Host Carrier (GTEW, Sprint PCS) observations & remarks
v Areas for further analy sis

v SnapTrack recommendations for improvement
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Test Objectives

< Validation of the SmapTrack technology in live CDMA networks,
focussing on the E911 Phase I requirements
< Benchmark Sensitivity & Accuracy
— Evaluate “Test Plan” applicability and validity
- Varying topographical conditions
- Varying GPS satellite constellation geometry
— Stationary, Pedestrian, 10-55 mph user
< Compare “Yield” and “Sensitivity”
— CDMA Network-integrated handset Vs non-integrated SnapTrack sensor
v Various antenna prototypes
¥ Handsets from various vendors
v Get a feel for “total integration”

5/5/99, Ver 8 (F) SnapTrack Alpha test results’FOR CDG "Carrier Members™ ONL Y

Test limitations

v “Data” calls only - no concurrent Voice
capability (current CDMA limitation)

« Data transport using IS-99 Circuit switched

CDMA protocols

v All handsets may not have SnapTrack GPS

Sensor boards completely integrated

v Limited Urban Canyon, no mountainous
terrain, and no basements in the Tampa area
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.
B . Test Environment

< Tampa, FL and suburbs

v 34 test cases, some executing multiple times with different
antennae and time of day => 9000 location fixes over a 3.5 week
period. (7am to midnight testing)

GTEW 800 MHe and Sprint PCS 1900 MHz networks
Motorola 800 MHz and Samsung 1900 MHz handsets

External M/A-COM, External Patch, Extemal Helix, Internal Patch
GPS antennae configurations

Concurrent SnapTrack stand-alone sensor testing using QCP820
phones as a test sanity check

5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members® ONL Y
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Test Environment (cont)

v Network-integrated sensor:

— Receives time-of-day and base station ID from the handset

— Uses CDMA carrier as a reference frequency source to calibrate its
oscillator

Uses input-blanking scheme to protect handset transmitter injecting noise
into the GPS receiver

< Network-integrated sensor may or may not be mechanically integrated into the
handset. Motorola handset had the sensor mechanically integrated. Samsung
had not yet. ’

« Other than the reference M/A-COM external GPS antenna, other antenna
prototypes were built on the sensors. Antennas were tuned for user positions
against their heads, while most tests did not have the head-blockage. Four
major tests were conducted specifically for side-by-side antenna testing, all
done by the head.
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Test Environment (cont)

v M/A-COM antenna characteristics
— External
— About 8db better than the Internal Patch antennas
v M/A-COM antenna Usage, Antenna was
positioned at:
— Automobile headrests - 30 mph and 55 mph tests
— On the top of an automobile - Parking Garage tests
— On the pedestrian shoulder - Pedestrian tests

5/5M9, Ver 8 (F) SnapTrack Alpha test results’FOR CDG "Carrier Members” ONLY

Test Participants &

+ SnapTrack - overall project integrator/project
manager

v GTEW - Host network for 800 MHz

« Sprint PCS - Host network for 1900 MHz

+ Motorola - 800 MHz handsets

+ Samsung - 1900 MHz handsets

« Others waiting in the wings: Hyundai/Cyberlane,
LGIC, Motorola 1900 MHz
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* Test Architecture

BSC
GS $ MS ] MsC t Ls

4

USER

a Handset

&  USER: The role of the wet @ 10 aperate the handset snd imitiate 2 call. The net result of the call is to display at the LS
system the handsct position on 2 map. The call is a data-caly call using IS99 circuit-switched data services an a live
CDMA network. There is mo vaice call directly associsted with the location call. It should be noted that USER interacn
solety with the MS, i.c., via keypad.

<  GS: This is the SsapTrack Enhanced GPS Seasor prawtype. Fusctionality and festures ax: as in the cusrent
SaspTmck Sensor Protatype 2 gemeration boasd. Basic plan is to “loosely couple™ in a single fomm factor
onc GS with one typical MS: the alpha handset uait

4 MS This is an IS-95A digital mode wircless handset with I5-99 circuit-switched data suppart. Other options
include QuickNet Comaect festure. MS leypad and display suppart the interface ©0 USER.

<  BSC/MSCAWF: For the purposes of this discussion, all CDM A aetwork clements between MS and LS (not inclusive)
are lumped. The purpose of the CDM A actwork ia the alpha techaical trial is 0 prowde an

& ircuit-switched data bon, per 1599 specification.

<  LS: Thisis the SnapTmck Location Server. The Location Server will support an iaterface to the IWF and also 10 an

external mapping agplication, which can be used 1o display handset locatios data in real tme

PPOOOOIOOLOLOOOSS
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Test plans

# Alpha test plan derived from the CDG
GPS/GPS-assisted test plan submission

v Alpha test plan “adapted” to the Tampa
geographical area

v Test sites selected by SnapTrack with
GTEW/SPCS assistance

« Ground truth for the test sites predetermined
¥ No Ground truth available for moving tests

5/5/99, Ver 8 (F) SnapTrack Alpha test resultFOR CDG "Carrier Members” ONL Y
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Test Results reporting

v Performance of Network-integrated (3G
Sensor) Vs non-integrated (2G Sensor)

</ Reference antenna (M/A-COM) Vs Prototype
antennae (small patch internal, small patch
external, small helix from Symmetricom)

v Accuracies quoted in both 1-sigma (67% cdf)
and 2-sigma (95% cdf)
;== % J/ All data is for cold-start, single-fix attempts
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Test results reporting (cont)

v “Yield”:
— Defined as aratio of the number of successful fixes to the total
number of attempts
~ Most of the test steps conducted for 200 data points
— Goal is for yjeld to be very close to 100%.
v “Accuracy”:
— Raw results reported as “Lat” and “Long”
— Raw results plotted as Scatter diagrams

— 1-sigma reported in meters. This value depicts the radial error from
the ground truth of 67% of the result measurements
<+ The FCC E911 Phase Il mandate requires 1-sigma to be within 125
meters.

5/5/99, Ver 8 (F) SnapTrack Alpha test results FOR CDG "Carrier Members” ONLY
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Test 2: Rural site

¥ To measure reference performance in “Open” locations
including testing next to a cell tower

« Determine base station proximity effect

0000 o

< Basically a non-demanding environment ,
: ® / 1400 location attempts, 2 failures (attributable to software
= o timing issues) &
B8 /3G performance matched 2G performance ' §
* v “Yield” was 100% for all except Test 2B (98%) .%f
- ?® / l-sigma ranged from 3.4 to 8.4 meters >
i e

< ®
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Test 4: Inside Stationary car

. ® o/ Results obtained for 3 time periods for satellite
constellation variation

# Tests emulate usage environments for a typical
large number of users

: 9
: 8
Y

“:’"' & v Moring period shows some impact of poor
2 ® satellite visibility
: v “Yield” ranged from 98% to 100%
f ¢ ¥ 1-sigmaranged from 8.6 to 17.0 meters

»
» 5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members™ ONLY

o Test 5: Inside Stationary car, Antenna
§ 3 comparisons

< Prototype antennas on the Motorola (3G) phone held
against driver’s right side of the head during the test calls

« The 2G reference phone sat by the inside right shoulder of
the driver

]

®

L 4

®

 J

® 4 3G Symmetricom and the Small Ext. Patch antennas
®  produced similar results, which are slightly degraded
®  compared to the 2G reference phone, explaining some of
&  the head blockage impacts.

s
®
>
E

v “Yield” was 100% for all three tests
</ 1-sigma ranged from 9.2 to 15.7 meters
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Test 6: Inside parked car in narrow
alley, Antenna comparisons

« Test area was the narrowest, tallest alley available in
downtown Tampa.

v Prototype antennas held against right side of the driver’s
head

v The 2G reference phone sat by the inside right shoulder of
the driver

v 3G Symmetricom performed much better than the Small
Ext. Patch.

v “Yield” ranged from 80% to 100%
< 1-sigma ranged from 37.1 to 71.7 meters

5/599, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members” ONLY
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Test 7: Inside car (30 mph), Motorola (3G)
with M/A-COM antenna

v “Yield” ranged from 98% to 100%

< Due to the mobility of the tests, prerecorded
ground truth was not practical

¢ Location plots against street map are available for

both the reference 2G receiver and the 3G test
receiver

v Based upon map street centerlines, and assuming
reasonable map accuracy, reported locations were
within 10-20 meters

5/5/99, Ver 8 (F) SnapTrack Alpha test results’FOR CDG “Carrier Members” ONL Y 18
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B o Test 8: Inside car (55 mph), Motorola (3G)
& * with M/A-COM antenna

45

Pt e R
. e & PRI NN

s ® v/ “Yield” was 100% for all the tests f
£ : v Due to the mobility of the tests, prerecorded N
o round truth was not practical
§ @ v Location plots against street map are available for A’f
e  Dboth the reference 2G receiver and the 3G test
E & receiver ”"
# / Based upon map street centerlines, and assuming r
' : reasonable map accuracy, reported locations were &
- within 10-20 meters
» 5/5/99, Ver 8 (F) SnapTrack Alpha test results’FOR CDG "Carrier Members” ONL Y

Tests 9 & 10: Stationary pedestrian on
suburban sidewalk

v “Yield” was 100% for all the tests
v 1-sigma ranged from 7.4 to 11.9 meters

v Accuracies were within the above range for all
antenna configurations and traffic loading periods

veossossosevsveeoll
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Test 11: Outside pedestrian - Walking

< “Yield” was 100% for all the tests

¥ Due to the mobility of the tests, prerecorded
ground truth was not practical

v Location pldts against street map are available for
both the reference 2G receiver and the 3G test
receiver

v Based upon map street centerlines, and assuming
reasonable map accuracy, reported locations were
within 10 meters

5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members™ ONLY

Tests 12A/B/C: Inside wood/masonry
r¢§7idence,i__! st ﬂqgr of 2-story house

v Moming, Afternoon, Evening time periods for the 3G with
reference antenna

v Comparative tests with 2G had very little difference with
test results of the 3G

v “Yield” was 100% for all the tests
v 1-sigma ranged from 22.8 to 25.8 meters

5/5/99, Ver 8(F) SaapTrack Alpha test resultsFOR CDG "Carrier Members™ ONLY pr R
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Test 12D: Inside. wood/masonry residence,
Ist floor of 2-story house | >

v Antenna variations for an inside residence environment
< Free space yield was 100% with the 3G reference antenna

v Held against the head, Yield dropped to 88% with the 3G
Small Ext. Patch antenna

< Accuracy for the above cases was in the 26-28 meters

range

v Symmetricom antenna for the same configuration yielded
only 63% with 1-sigma dropping to 41 meters.

5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members” ONL Y
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Tests 12E and 13: Inside wood/masonry
residence, 1-story house with Metal roof

v Test location had a metal roof, with the expected blockage of all
the direct path overhead signals

< st floor test results of the 3G reference show yields of 84-94%
and accuracies of 31-33 meters

< st floor test results of the 2G reference had similar yield and
accuracies (99%, 29 m)

«+ Basement test results with the reference antenna varied with

time periods: 58-98% yield and 26-50m accuracy i
v Prototype antenna performance in the basement for single fix %

yields was poor (patch 41%, Symmetricom 31%). Usable § '

location determination is probable with multi-fix approaches. £
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Test 14: Inside shopping mall, 1st floor

« Similar 2G and 3G results
v Yield was 100% in all test cases
v 1-sigma ranged from 25.2 to 35.2 m

5/5/9, Ver 8(F) SnapTrack Alpha test resultsFOR CDG “Carrier Members® ONLY

Test 15: Inside 2-3 story office building,
interior location (Univ.. of S. Fla)

v Heavily blocked commercial indoor
environment

v 2G and 3G results very similar
v Yield ranged from 75% to 80%
v 1-sigma ranged from 33.8 to 36.1 m

+ Multi-fix approach may help to increase the
yield percentages

5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members® ONLY 2
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Tests 16 and 17: Multi-story parking garage, center,
2 floors from the top, many cars, phone on car roof

v Tests were at an interior location away from the edge
« Similar 2G and 3G results

v Yield ranged from 82% to 100%

v l-sigma ranged from 20.2 to 25.4 m

v Performance not significantly affected by the number
of cars. Shielding effect of the car surfaces perhaps
compensated by increased reflective surfaces for the
GPS signals
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Tests 18: Urban canyon, 25-50 story
buildings, 4-lane street, sidewalk, mid-block

v 100% yields in the morming 3G and 2G tests. 1-
sigma of 2G (72m) better than 3G (82m)

v Stronger west bias in 3 of the 3G runs, requires
further analysis

v Evening and night tests yielded 10% degradation
v Several “outlying” fixes require further analysis

5/5/99, Ver 8 (F) SnapTrack Alpha test resultssFOR CDG "Carrier Members” ONLY 28
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s —
B o Test 19: Urban canyon, 4-lane street, on

B o sidewalk, mid-block, next to human head

B * v Antenna comparison tests for this

l§ , cnvironment
B o /Yield ranged from 94% to 100%

E* v 1-sigma ranged from 49.7 to 75.4 m

5/5M99, Ver 8 (F) SnapTrack Alpha test results/FOR CDG "Carrier Members™ ONLY
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® / Tests done interior of the 50-story glass/steel
g : office building on the 20th floor

| ¢ ¥ Windows with metallic coating
® 4 Very high signal attenuation

o ¥ Poor single-fix performance in the interior
BB o hallway requires further analysis
% ® / Several 2G/3G performance discrepancies
' : require further analysis
»

5/5/9, Ver 8 (F) SnapTrack Alpha test resultFOR CDG "Carrier Members™ ONLY 0w

SR A o T o,
s R~ Y TSR P

4

15




SnapTrack’s preliminary conclusions

v No significant yield or accuracy performance difference between
2G and 3G (network-integrated), except for the 50-story office
building tests
Above implies that the extraction of TOD, Base Station ID and
carrier frequency source from the network (via the handset) is
paying off
Some reduction in sensitivity of the small handset-sized antennas
relative to the reference antenna. However, performance gap is
getting smaller and some handset antenna prototypes are already
achieving acceptable performance levels

< The Snaptrack GPS technology can be successfully incorporated
into a compact handset package
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SnapTrack’s preliminary conclusions
(cont)

< All tests were single, standalone, cold start fixes -- absolute worst
case scenario. Multi-fix which was developed after the alpha
development, will improve yield and precision

5/5/99, Ver 8 (F) SnapTrack Alpha test results’FOR CDG "Carrier Members™ ONLY
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Motorola Concerns/Caveats

« Of the Network supplied parameters, Base Station ID was not
utilized.

< The small handset-sized antennas’ performance was comparable to
the larger GPS reference antenna, ONLY under “Open Sky”
conditions. In fact, “solutions with handset-sized antennas will not
be able to match larger sized GPS antennas” for in-building.

< Even though “Multi-fix” approach may improve the yield and

precision, TTFF may also degrade.

5/5/99, Ver 8 (F) SnapTrack Alpha test resultsFOR CDG "Carrier Members™ ONLY

GTEW?’s observations

< Pleased with the “outdoor” test results. Share
Motorola’s concerns for difficult “in building”
environments

< Several growing pains, Snaptrack/Motorola have
been actively resolving;:

— Sensor power glitches 8
— Server software glitches g
- Handshake problems requiring re-start of the tests %
— Minor mechanical integration glitches i'
5/5/99, Ver 8 (F) SnapTrack Alpha test results/FOR CDG "Carrier Members™ ONL Y 34 ;‘
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% ® / Fewer tests were completed at 1900 MHz
J Only one antenna used besides the M/A-COM
¥ o v Results overall, support the conclusion:

- Implemeﬁting this technology, over different
bands, different manufacturers, different
antennas, different generations, yielded results
suitable for demanding location applications
including E 9-1-1
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Conclusions - “No Bad News”

v 1900 MHz and 800 MHz produced similar results

v Green (solid) area - high performance data, “very
good indeed”, under 50 m in bulk of the cases

< Yellow (dashed) area - Where the yield is over
80%, FCC accuracy criterion is met

v Red (dotted) area - where yield is poor, accuracy
still bounds the location measurement to prevent
RMS blow-up
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IMMEDIATE RELEASE

SnapTrack System Registers Pinpoint Accuracy in Florida
Trials

EGPS locates prototype wireless phones in all calling environments

Tampa, Fla., April 12, 1999 < A breakthrough wireless phone location system developed by San
Jose-based SnapTrack performed beyond expectations in the most exhaustive location technology
testing yet undertaken by the wireless industry, the company announced today. Prototype wireless
phones integrated with SnapTrack's enhanced Global Positioning System (EGPS) technology pinpointed
more than 8,000 calls placed on Sprint PCS's and GTE Wireless' networks in Tampa, Fla.

SnapTrack's EGPS technology will allow wireless carriers to meet the Federal Communications
Commission's mandate to locate wireless callers requesting 9-1-1 service by October 1, 2001. In Tampa,
test calls from phones made by Motorola and Samsung were placed from a wide range of usage
environments, including inside buildings and cars. SnapTrack's EGPS system delivered accurate location
fixes nearly 100 percent of the time. A variety of miniature GPS antennae which are capable of being
integrated with wireless handsets also were tested with the prototype phones. Testing of prototype
phones from other manufacturers will continue in Tampa for several weeks.

The prototype trials were the culmination of more than one year's worth of development and testing by
SnapTrack's CDMA test group. Carrier members of the test group include Sprint PCS, GTE Wireless,
AirTouch Communications, Ameritech Cellular, Bell Mobility, PrimeCo Personal Communications and
US WEST Wireless. Participating wireless telephone makers include Motorola, Samsung, Hyundai,
LGIC, Denso, and Fujitsu. The group also includes chipset makers Texas Instruments (TT) and VLSI
Technology.

"These tests prove that SnapTrack's technology is deployable for E9-1-1 and other location-based
wireless services," said Steve Poizner, president of SnapTrack. "SnapTrack has proven that EGPS is the
most accurate wireless location technology on the market, operates effectively where people use wireless
phones, and can be seamlessly integrated into wireless handsets."

The tests were conducted on GTE Wireless' 800MHz network and on Sprint PCS's 1900MHz network.
Prototypes were tested in virtually every wireless calling environment, with up to 200 calls from each
phone in each environment. Every test involved establishing a location "fix" from a "cold" start,
meaning location data was not carried over from one fix to the next.

In open-sky conditions, SnapTrack delivered exceptional performance, pinpointing calls within eight >
meters. But the real challenge for wireless location is in areas where signal blockage runs high, such as
building interiors and in urban canyons between downtown skyscrapers. EGPS registered 28-meter
accuracy on calls made inside a wood-frame home and 35-meter accuracy inside a shopping mall and
from the third floor of a five-story office building. Calls from a stationary car yielded 17-meter accuracy
and EGPS also accurately tracked calls within cars moving at speeds in excess of 50 mph.

Calls from the 4th level of a six-floor parking garage were located to within 25 meters. Calls from a
downtown urban canyon resulted in 72-meter accuracy. The data prove SnapTrack far exceeds the FCC's
125-meter accuracy requirement, even in the harsh calling environments where other location
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technologies are useless.

SnapTrack technology requires no additional cell sites or modification to existing network equipment
and is designed to have a minimal impact on handset cost and form. EGPS improves upon conventional
GPS performance by sharing processing tasks between patented software algorithms which harness the
power of the digital signal processor (DSP) inside a wireless handset and sophisticated server software
running in the wireless network; by using information available from the wireless network itself; and by
processing only a snapshot of GPS data, rather than processing continuously. When a caller requests a
location-based service, the EGPS-enabled handset takes a snapshot of GPS data, processes it and
transmits location information back to the network server. The server computes longitude and latitude
and performs complex error corrections to improve accuracy. While traditional GPS receivers may take
several minutes to provide a location "fix," SnapTrack's innovative EGPS generally locates callers
within 2-3 seconds.

About SnapTrack

Headquartered in San Jose, Calif., SnapTrack is focused on integrating GPS and two-way wireless
technologies. For more information on the activities of or possible participation in SnapTrack testing.
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