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Attn: Wendy Austrie, Policy Division, Wireless Telecommunications Bureau

Re: Communications Venture PCS, LP
Carrier Reports on Implementation of Wireless E911 Phase II
Automatic Location Identification - CC Docket No. 94-102

Dear Ms. Salas:

Pursuant to Section 20.18(i) of the Commission's Rules and in response to the Federal
Communications Commission's letter dated December 27,2000, Communications Venture PCS,
LP ("Communications Venture") hereby submits its carrier report on implementation of Wireless
E911 Phase II Automatic Location Identification ("ALI") (CC Docket No. 94-102)1

Communications Venture has not begun offering wireless service. To date, Communications
Venture has not received a Phase II request from a PSAP that is capable of receiving and utilizing
the data elements and has a mechanism in place for recovering the PSAP' s costs. Accordingly, this
report does not reference any schedules for installation of the hardware and/or software needed to
implement E911 Phase II ALI and does not contain a TRS number.

At this time, Communications Venture plans to utilize a handset-based technology but has
not determined which particular vendor to use. As it investigates and negotiates with various
vendors, including Tendler Cellular and SnapTrack (see attached), it will consider whether the
products offered are compatible with the proposed facilities and whether they are available with the
features required by the target subscriber base.

1A Declaration by an authorized company representative attesting to the accuracy of this
report is attached. This report is submitted with the caveat that these plans do not constitute a
final or irrevocable commitment to the ALI technology the company will employ. Updates will
be provided as appropriate. See In the Matter ofRevision ofthe Commission's Rules to Ensure
Compatibility with Enhanced 911 Emergency Calling Systems: Third Report and Order, 14 FCC
Rcd 17388, 17428 (1999).
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Magalie Roman Salas
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The contact person for Communications Venture is

Mark Grady, President
19066 Market Street
P.O. Box 116
New Paris, IN 46553-0047
Phone: (219) 831-2176
Facsimile: (219) 831-7125
E-mail: mgrady@amishbell.com

Please let me know if you have any questions regarding this report.

Kraskin, Lesse & Cosson, LLP
2120 L Street, N.W.
Suite 520
Washington, D.C. 20037
(202) 296-8890

Attachment

--_._-_._-----------------------
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1. Mark Glady, President "rCommunications Venture pes, LP ("'Communications
VcmUle"). do hercb} declare undtr penalties ofperjury that I have r~ tb~ torc¥oing "Carrier
Repons on implementation of Wi~lessE911 Pbtie II Automatic Location Identification" 4Ild
tb: information contained therein ahat pertains to Communications V~nare i~ true and accurate
to the ~1 of my kno'Wl~e, intonnation and beli~f
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£-911 CO'IPLlA~C£

.-\ R

.-\5 the deJaline f~)r responding tv [h~ E-911 deadlin~ 3pproache::i. and as the
Chairman of Tendler Cclllliar. \\~ \\ould like to inform your company about the a\ailability
or" FoneFindcr'. the tirst autonomous GPS handset approach to location. FoneFind~r

equipp~d phones are the compkt~ answer for both Phas~ r and Phas~ [[ of the' E-9 I I Report
and Order (sec \\,\\.uondind~r,com) and du so \\·ithollt any additional infraslructure.

Tendler Cellular has de\'eloped the tirst GPS in a handset. with the Audio\'ox CO;""I
91)00 Fonef::-:c:cr phones meeting the E-911 mandat~ with incredible 3-meter accuracy.

The kc;, co FoneFinder is that it tr::ll1smits GPS location \ia synthesized voice and
DT\rF Wl1eS ,-'\'er the \ oice ch.mnel direct 10 a PS.~P or dispatch oftice using your existing
network, This also meai1S ~!... ::: \\i,h the r~,-'\ision of a FoneFindci hanJset the sys~em is
instantly deployable.

It te!T~S of the rural cJ:Tiers and compliance \\irh the E-91 i Report and Order. no
longer docs the rural can'ier ha\'e to depend on triangulation systems where there may not be
appropriate to\\ers to get a triangulation fIx. ~or do towers have to be retrotirred \vith
anything. :",:or does the carrier h£m~ to pro\ ide a back haul to the PS,~P.

\\'ith FoneFinder-equipped phones the existing infrastructure is used. and for
automatic location. terminals at the PSAP need only be pro\-ided with a Ddorme map_ a
DTMF decoder and a 530 Tendkr Cellular software interface (eg. S230/terminal).

\\"hat this does is give your EMTs. Police and Firemen almost free location. Better
yet. it is available now.

_~ddili(lnal!y. Fon~Find-:r·equipped phones offer complete telematics in a handset.
and ha\c b-:~i~ likened to C3dillac OnStar \\[thoU( ha\-ing to buy the car. This is because all
F,-~l1eFinder phones come equipped with n pr~)tected 911 button and a roadside
assistan..:c cor...:i-:rge bU({l.m, Th~ L) II I.:Jl1s go direct tv the PSA.P. \\jth the rO:.1Jside



assist:.J.n~e con~icr~e calls gOing: to a third pany dispatch operation such as the Cross
Country Group. ,-\A.,-\ . .-\ TX. I~()OTO\\TRL:CK ar-J others.

It is ~ t"eJ:i.:rc: of the Fon-::Finder phones th..lt io~ation-baseJ senil.:es sUl.:n as roadside
assistall..:e and c011..:ierg:: sen ices provide re\ enue streams which more than offset the cost
of the F0neFindcr phones. .-\1:50. because of the unique capabilities of FoneFindcr. carriers
C21r. ~"pcCt mc\r~ :.1ctiv:Hions :1:ld :;,irttrr.e.

l! should be noted th;],t \\hile FoneFinder is :l\'aibbJe in CO\L-\,'analog phones.
TO\L-\'analog: phones are in desig:n.

As the carriers undoubtedly know. the rural carrier can meet the FCC mandate by
declaring the intention to go with the handset approach and by providing 50~o of new
phones \vith GPS location technology. For rural carriers this is not a lot of pht,nes.

We believe that FoneFinder offers the simplest and most cost effective \vay of
meeting the mandate and does so with fully integrated GPS phones a\'ailable now.

Robert K. Tendler.
Chairman
Tendler Cellular. fnc.

65 Atlantic A venue. Boston. \1.-\ 02110

Telephone 617-720-1339. Fax 617-723-7186

'---'--"------------------------------------
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An Introduction to SnapTrack™
Server-Aided GPS Technology

BIOGRAPHY
J\,f:Jrk Moeglc;n r('c(';c,~rj his 8 <; in Fnginl'ning in 1l)~7

from Harvey \Iudd College, He has been developing
GPS-n:lated systems since I Ifll9. and has been a primary
ucvclopa of [he SnapTrackTlol LocationServcr technology
since joining thc company in 1996.

Norman Krasner received his B.S. in Eleclrical
Engineering from M.I.T. in 1968 and M.S. and PhD from
Stanford University in 1970 and 19H. He has worked in
the fields of signal processing and communication
systems design for over 30 years. induding design of
many spread spectrum communication systems. He was a
co-founder of SnapTrack™ in 1995 and is currently V.P.
of Technology.

ABSTRACT
The distributed SnapTrackTlol server-aided GPS syslem
arch itecture and DSP software-based receiver solution
draw from the best of GPS and wireless communications
technology. The DSP-baseu receiver is superior to
conventional correlator-based approaches in terms of cos[,
sensilivity. timc-to-firSl-fix and power consumption. A
<111M! server pro~itks key aiding information Jnu
pcrforms navigation solulions. minimizing incremenlal
handset costs and providing for improved acquisilion
limt'>. scnsilivity. and ;lceuracy. This paper will deseri"e
the advanlagcs of lhese innovations and demonslrate the
lechnology with a pn:senlalion of field lest results.

I!'TROl>l!CTfON
SnapTrackn, has dcvrloprd a distrihuted server-aided
DSP-based processing approach to the problem of
lo~aling wireless communication devices. The key
advantages to this approach. when compared to
con vClltion;t1 GPS. arc:

I. High Jellsiti,·ity. The SnapTrack™ systcm can acquire
and provide fixes in conditions with as much as 25dB (a
factor of JOO) signal anenuation or blockage. Traditional
GPS technology can havc difficulty acquiring signals
when the attenuation exceeds 5-10 dB. This signal
sensitivity improvement allows SnapTrackTlol-enhanced
GPS to operatc in difficult environmcnts. such as most
buildings. inside automobiles, under dense foliage. and in
urban canyons. where traditional GPS is unreliablc or
unusable.

2. Low Till/e-To-First-Fix. Traditional GPS receivers
require from 30 seconds to several minutes to acquire and
track satellites. depending upon how much information
lhcy have previously gathered. In worst casc
environmcnts. the SnapTrack fM system provides a first fix

In ju.~( J few sec()lld.~. In opcn·.~ky siw<llions. (hI! tim fix
can he performed in less than a second.

.1. l.OII' !'{lIra diHipatioll. SnapTrack fM lechnology
performs LOt'utiol/ all Dell/tIIld. using a snapshot of data
(typically 0.1 to I second. depending on sensitivity
rl'ljuircd). and then turns off. The entire location operatioR

._--_._-- '- '-----_._--------------



takes only a few seconds for a "cold start 10 a heavily
hlocked signal envirnnment, and is signific<lntly faster if
pri,,,' infnrlll;IIi,>n h\ll'h as Inca! oscill;ltor offsct) is known

or sign;Jl strength is hi,gh (> 1.15dBm) Thus. in those
;lpplil',,,i'lns whil'h do not require continuous high·rate
positilliling. thc low duty cyck SnapTrackT\l-cnhaneed
(jP~ rCL'Clvcr JI,,'pJI,' a 'Ill ,III tradilln 01 (hc powcr 01

the cOll1ll1unil.'ation dcvil'e le,g .. a portable handset) with
whil.'h it is maled.
CONVENTIONAL GPS

A (; PS \lscr positioning system can ne broken into four
prilll;lry funl'lions:

( I) determ ining the code phases (pseudoranges) to the
various GPS satellites.

( 2 ldeterm ining the time-of-:Ipplicahility for the
pseudorange.s.

(J) demodu lating the satellite navigation message. and
(-+) computing the position of the receiving antenna using

these pseudoranges. timing. and navigation message
data.

Most commercial GPS rel.'eivers perform allot these
operatioll' without JIl! e,xlernal assist:lnee, In these
conventional receivers. the satellitc navigation message.
and its inherent synchronization bits. are cxtracted from

the GPS signal after it has been :Icquired and tracked. But
collecting this information normally takes thirty seconds
to ~everal minutes. Also. a high received signal level
(approx im ately -135d Bm or greater) is requ ired from all
satell ites 10 be used in the navigation solution for the IR
second duration of subframes 1-3.

DISTRI8UTEO SYSTEM CONCEPT
The SnapTraek™ server-aided system architecture
distributes the four primary functions described above
between a GPS reference receiver. a location server. and a
wireless GPS-enabled device (later referred to as a
handse!.) The basic system model is described in Figure
I.

A GPS reference receiver gathers navigation messagc and

differential correction data for all ~atellites in view. In

another system configuration. the GPS reference receiver
may be replaced by a network of reference receivers to
prnvide coverage for a wide area, 'ilIch ,.I', the contillt:ntal
U,S

The IIll.'atioll server receives anJ stores data from the GPS
rt:!CI'L'II"L' I'L'l'L'IVn 101' nL'I'" ork). pruvlJcs aiding dala to
mobile units. and performs navigation solutions upon
receipt of pseudorange measurements from the handset.

The aiJing data. sent to each handset on-demand. is
generally a list of satellites in view from the handset and
thL'ir relative Doppler off,et..., (Estimated Doppkr can be
improved by using [he location of the base station
communicating with the hand-held device as an
appro~imate handset location.) This small message
(approximately 50 bytes) is all the handset needs to know
from the location server to ex.tract pseudorange
information from its short snapshot of GPS data.

The ,encl' also ha, access to a terrain elevation databa.,e,
This allows it 10 perform accurate altitude aiding tor
ground-basco appllcallons. a capabIlity lllal IS Impractical
if the 11~\;~~,;,jn 'olution i.., pCl'fL)i;n;;~ Jl thc mobik, The
terrain elevation provides essenlially an extra range
measurement. improving reliability and accuracy.

The server is able to mitigate multipath and reflected
signal effects using a sequential measurement
optimization (SMO) technique. The server also handles
cross-correlations from strong signals onto the PR N codes
of weaker satellites. as well as correcting for atmospheric
delays.

In general. the location server is remote from the final
application. such as service centers providing display and
operator services.

The wireless GPS-enabled device can track far weaker
GPS signals th,111 a con ventional GPS receiver. because it
does nOI need to decode the navigation message. But
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Figure I Basic .'i}'stem model
r~ridly and accurately finding the~e weaker signals
reqllirc~ a powerful signal processing element to search
over the large number of PRN codes. time~·of-arrival. and
offse! frequencies (due to Doppler errors and local
oscillator frcljtlcllcy errl'rsl. The DSP·f,asca proc,'" for

dctcrmining ps.:udoranges is described later in this paper.

SOOO correlators would be required to match the speed
and sensitivity of the SnapTrackThl server-aided GPS fast
convolution processing technique. And the processing
speed or this technique will improve as DSP technology
aJv;lnccs.

CONVENTfON.\L GPS CORREU.TJON
TECHNIQUES
Conventional GPS receivers use correlation methods to
computc pscudorange. A classic hardware correlator
based receiver multiplies the received signal by a ~tored

(or generated) replica of the appropriate PRN code and
then integrates. or 10\\ pass filters. the product to obtain a
peak correlation signal. The initial determination of the
presence of a correlation peak is termed "acquisition."

Once a signal is acquired. the process enters the (racking
mode in which the PRN code is removed. or "despread."
This signal has a narrow bandwidth. com mensurate with
the 50 bit per second navigation message modulated onto
the GPS waveform. At this point. the navigation message
may be reliably demodulated if received signal strength is
above approximately ·135dBm for the duration of lhe
message being received.

The convenlional acquisition process is very time
clln.~ul11ing. especially if received signals are weak. To
improve acqui\ilion lime. most GPS receivers utilize a
multiplicity of correlalors (nominally -36 for a 12
channel receiver). which allows a parallel search for
correlation pl'aks as a function of time-of-arrival. PN
code. and frequency ofhe I. Recenlly. massively parallel
corrclators (on the order of 24()) have been used to
improve acquisition speed and sensitivity. In eh'ess of

HANDSET ARCHITECTURE
Fi~lIrc 2 is a "handset view" of the SnapTrack™ server·
aided GPS system. Note that the conventional tracking
loops are replaced by snapshot memory and fast
cOl1volution processing.

At the request of either an external application. or the
handset user. the server sends information on satellites in
view at the handset's approximate location, including
Doppler predictions. After a snapshot of GPS satellite RF
data has been stored in the handset memory. the DSP
processes the data and returns pseudo range measurements
10 the server. along with other statistical information.
This snapshot approach allows the handset to gather GPS
data when it is nottransmining. thus eliminating potential
seIf· interference.
Each of the messages between the handset and the
localion server is small (50-100 bytes). This represents a
significant redUClion in required communications
bandwidth when compared to delivering differential
corrections. almanac. ephemeris and/or satellite trajectory
data to the hand.scl.



rigure 2 IHod diagram of DSP·h'lsed GPS prOl:essing
system

FFT-hascd fast convolution techniques provide higher
sensitivity and fa<;fer acquisition speed by performing a
larc:c l1um her of FFT 0pt.'rations togetht.'r with special pre·
'lnJ IHlst·proeessing operations [I). It is expected, in a
wor,t·ea,.: eX,lIlipk. ,i;~, p,t.'udor:lnge in tllc nSf' "'" ill
!·'.·qelrl~ :li'\rr(.....:i:1~J~~!:' ~ sccond<i. 1.\'·ith much fa"rcr

pnfl'llIlanee ,n situation' wilh higher I> -I.l5JHml s;gn,1I
strength or DS P speed.

phasing of this sequence could then be compared to a
local reference sequence 10 determ ine the relative tim ing
hctwcen thl' two. thus establishing the po;eudorangc.
Doppler ,Ind local nsdllator uncertainty complicate this
pr'l\;eS'. Thc sCrlcr reLluccs thesc unccrtainties by
providing Dopplcr estimates.
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Thl' abo\L' process is carried out ,cparatcly for each
,atcllile in liew from lhc same o;et of data in [he snilpshOI

memory, since. in general. the GPS signals from different
satellites have different Doppler frequencies and the PRN
p:luerns differ from one another.

The presence of 50-baud data superim posed on the GPS
signal limils the coherent summation of CIA code epochs

Each received GPS signal (CIA code) is constructed from
a high rate (I MHz) repetitive pseudorandom noise (PRN)
panern of 1023 symbols. commonly called "chips:'
These "chips" resemble the waveform shown in Figure
3A. Further imposed on this pattern is low rate data,
transm illed from the satellite at 50 baud. AII of this data
is rN'l'ivrd al :, very low sign:ll-to-noise r:ltio as measured
in a 2 i'tHll handwidrh. If the earria frc(jul'ney and all
data rates were known to grcat precision, and no dilta
were present. then the signal-to-noise ratio could he
grcatly improved by summing successive frames. For
example, there are 1000 CIA code epochs over a period of
I second. The first such epoch could be coherently added
to the nelt t. the resu It added to the th ird, etc. The resu It

would be a signal having duration of lOB chips. The

In the sy'!em described in Figure 2. received data is
down·converted to a suitahly low (-2M Hz) intermediate
frequency. digitized and stored in a buffer memory. This
data is then operated upon using a programmable DSP IC.
Unlike continuously tracking hardware corrclator-based
receivers. this "snapshot" processing technique is not
subject to the fluctuating signal levels and changing
nature of the signal environment.

._-_._--_..- --------



NUll!: Sign;al May NOI he
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denlllnstration system designed oy Sn;\pTral'k 1M were
used hI experimentally verify the performance predicted
ill Figure 4. The 20-meter accuracy predicted by Figure 5
with a I-second snapshot and -ISOdB m signal strength
was also demonstrated in later field testing.

10 a period of 20 msec. ThaI is. al most 20 onc
mi lIi~econd-long epochs may be coherently added before
data sit:n inversions prevent further coherent summ:Jtion
(lIllless this dat:\ is provided by the server). Additional
pfll\;essing gain may be achieved throllgh 'iUmmation of
the magnitudes (or squares of magnitudes) of the
cllherently summed intervals. providing the sensitivity
and accuracy shown in the curves of Figures 4 and 5.

FIELD TEST RESUL TS
The SnapTrack rM demonstration system was used
extensively for field tests designed and audited hy
independent wireles, carriers. Environments ranging
from open sky 10 in-vehicle. indoor and urban canyon
were in ve,tigated.

Table I summarilcs tcst results from seven test locations
visited over the past year. These selected results arc
repn;senrarivc of;\ much Ilmadcr r;lnge of lests.

The test setup consisted of a 12-ehannel reference
receiver transln illing reference data to a PC -based
location servcr. which communicated with a SnapTrackT\f
sensor via modem over an analog cellular phone
connection. The SnapTrackT"I sen,or used an off-the
shelf active patch antenna. and a long cable. which
allowed testers to place the antenna in hard-to-reach
places. Prelim inary results indicate sim ilar performance
with a "micro-helix" passive antenna. which is more
suitahle for hanJset intcgration!2j.
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.g:~ l \._J'
:J:

0: -140dBm
C/)

:E
Q:;

Snapshot Duration (Sec.)

Figure 5 Predicted accuracy in thermal noise, HDOP= 1.5

Environment Conditions Yield 68.3%
Horizontal
Error

Outdoors Open site 100% 4 meters

Urb..n Street. Shinbashi. Tokyo 2-) 0 story buildings. narrow streets and alleys 100% 15 meters

Inside Sport Utility Vehicle Parking Jot surrounded by red wood trees and two-story IDOl} 17 meters
buildings. Antenna placed on inside shoulder

Two Story House Center of ba.~ement IOO~c :!O meters

Two-Slory Office Building I" floor. interior rllom 9-1t;'c :!2 meters

Urhan Canyon. Denver. CO 20-,lO S!llry buildings. wide streets. ahituJe aided 98(,:, 2CJ meters
50. Story Building Glass/Steel building. 21" floor. 1-1 ft from outside wall l!9~f ll-l meters

Tahle I hdd lesl re'iulls summary

The system was operated such that no information was
carried over for each successive sample. Thus. each

successive snapshot can be considered an independent

"first fix." A more detailed description of each location

------...__...._.._----------------------
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Figure oc Satellites tracked by SnapTrack sensor and
convcntion,1I hand-held

Te'l localion: one-lane urban road
/\ Japanc\c wircless carrier selccted the site depicted in
Figure 6a tn represent a fairly typical Tokyo environment.
The antcnn:1 was nlarcd annroximatclv 3 feet abf'\'~ the

~ £. I ~ .. -

ground on the side of :I one-lane rO:ld. surrounded by ~- J 0
story build ings.

A conventional handheld GPS receiver was uscd for
comparison purposes. This receiver was allowed to
Ilperllte continuously throughout the dat:l collection.
resting horizontally (antenna facing the sky) near the
antenn,l uscd for the SnapTrack handset.

l'i~lIrl' oa Onc·lane urban road
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Results in Figure 6c show the conventional receiver
tracking 14.3% of the satellites in view over the data
collection period. while the SnapTrack handset was able
to acquirc 65.3% of satellites on "cold starts" throughout
the data collection interval.

Test location: sport utility vehicle
Figure 7a shows one of several test vehicles used in
SnapTrackT\I parking lot in-vehicle testing. This lot has
moderate blockage from a two-story building. :IS well as
several redwood trees overhead. Resultant accuracy IS

similar tn that observed in most indoor tests.
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Fi~ure 7a Sport utility \chide

Figure 7b Shot pattern, "port utility vehicle
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Test Location: Two-story office building, interior
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two·qnry commercial hrick huilding. As expected. the
In'ural:Y is I:omparahlc to most residential locations. The
lcst.:quipmenl was phu:ed in an interior first-floor room.

Figure 9b Shot pattern. first floor interior room

Test location: urban canyon
Figure lOa illustrates a somewhat typical downtown
environment. Figure lOb and Figure 10c demonstrate
server·aided system performance in this environment with
and withl1ut altitude aiding. In this test case. altitude
aiding resulted in a 30% accuracy improvement. In
weaker signal environments. altitude aiding is very
important. improving satellite geometry. as well as
providing a reliable extra measurement in the navigation

solution.

Tesllucatiu/1: hascment uf h\u-,tury residence
li.S VI' l'\( 'l'lc<:tcu thl' hilll'C in r-igllrc Ha 'IS a sample
r'·,id··I1,··.· i'l ,I,,' f,'" I"" 1\' ,11"'.\!l in Figure Xh, the

1111I,'nn" ,\ It' rldCl'd 111 ,h( (,'nl(1 ill Ih( hJ'clllcnl. (The 5
'" d II .11I,d,,;: ph, '11'_' h.l': (" he' pi ,I,,'" Ii III, IUC t\l Ill<tinlain
l' 11 II II;; " '1&'1;d ,IICI1;:lit 1"1.1.1111 llll1l1l·llivity.) Figure Xc
,Ii"", 'y'k'111 I'Cllllllll,III,,' III IItt, illCiI;OIl.

Figure 9a TW(l·qory brick building. interior first floor

Figure J(}a Urban canyon. downtown Denver
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FIgure II;I Fifty story gla\S/steci building
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Figure IOh ShIH pattern. urhan ~;Inyon, altitude aided

Figure IOc Shot pallern. urban canyon. unaided

Test Location: 50·Story Glass/Steel Building, 21'·
noor, 14 reet rrom outside wall
Figure Iia illustrates a signal environment with poor
sl~llal qn:nglh and long In ultipath. In previous tesls,
e/lher lh~,i~nal qrellgth (;IIIJ therefore often rhe
gl'lIl11l'try) or path length differences were poor. [n this

ca'c. l.t feet from [he outside wal/on the 21" floor of this
building. !loth problems were evident, creating greater
pn,ili\ln hi,l'e, dlle III rdln'trull' IflllII a slluth·facing

building. a' ,h"wlI in hgllrl' II h,

Denver E-911 Trial
SnJpTr;Il'k1'\ provided the enabling GPS technology for a
recent l'nd·t,h:nd wirelc~s E·lj II trial ~l1nJucted in the
Denver Jrea, Figure 12 i~ a good illustrJtion of how the
SnapTral'k:" dlSuibuted "yqCIIl ;trchitecllirc loin he u'cd,

FM this den1l1n\lrati,)n. a single reference receiver

prtlvidcd rdl'l'ence information 10 a locati,)n 'erver. The
SIl;lpTra,-k''' 'l'Il'Or W;h pmgrammeJ with the M,lbile
l.kllldil'alltll1 i'illlllbcr I ~II\ 101' an accompanying digit:1I
plllllh'. Sl) Ih;1I thl'ir sep;lrate call, ~(lllid later be m;llched
hy the SignaIS,1f! Servicl' Control Point (SCP). ([n this

-------------_ .._--------------



.:ase. rhe .. nalog phone providcd communication servi.:cs to the SnapTrack sub-handset and thc digital phone

II

,
L- ..__._.._._. . ._.', •. _. ._~ .'._ ...._. _..__•._._. __

Figure 12 Dcnver E-911 lrial system

pmv ided EY II functionality.j Whcn the mobile user
placed a call to the Public Safety Acecss Point IPSA?).
lhc two picees of information were combined into a single
call by the SCP when presenting the information to the
see database. This database provided call routing
illstnlclions for Ihe digital cell phunc's 911 voice call. The
SCP was anle 10 determine which PSi'P should receive
each call using the location information from thc
LocationServer and:1 digit:ll m:lp of PSAP coverage
boundaries. The SCC ANI/ALI database :llso provided
the handset location to the selected PSAP. pin-pointing
the caller location on a GIS map display.

Figure I J shows results from driving through an urban

canyon in downtown Denver. The small c1ustcrs of points
in Figure I J arc located ncar stop lights on the route Ollt
of downtown. Figure 14 illustrates the results of dynamil:
vehicle testing on an urban highway.

-_.

Figure 13 Driving out of urban canyon
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Figure I~ Urban highway

SUMMARY
SnapTrocknc server-aided GPS improves upon
cllll\'cJ1tiollal (j I'S perform'lIIee hy sharing processing and
d;llan.l'c fllncllllns het\\'cen the mohile (j PS

reecivcr/processM lthe client) and a remotc infr:lstrueturc
(the server and reference networkl, The result is a highly
sensitive. cost-effective. low-power. GPS receiving
system that provides first fixes in a few seconds from a
cnlJ slart. even where conventional GPS is unworkable or
unreliable.

Audited field lest results demonstrate accuracy of 3-1 00
meters (depending on degree of blockage), which is
substantially better than the 125 meters required by the
recent FCC E911 mandate. even in severe blockage and
multipath environments.
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