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of B4 Az AHgALe] XE FEs| dv)e v
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1) E911 PHASE 1

7122402 E91]1 Phase Iol4= ANI(Auto-
matic Number Identification) < A3t}
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Fof| thEt MubAel 94x ARE AFs] H435-
o] A (cell-site) o} 71259 A& AF3}H,
SF S ¥ AlEEe] B3t Bl Al
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W 109 1958 AASle 2K 94 81 71
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akst ghel MU|AE Al 5 Q7] Wil of
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ghat7) Ziatel g $1x E]l vise] AS=
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/‘\.\J.E _“O—] }"‘X]
2. Phase II E911 AJH|~& PSAP
AA A A=t
13
122%0131”% #HAx3 25%7F ALL 7V
N
) | A5 50%71 ALL 7
13
1;§gg BE g | ALI7Vs
20053 | AA JRIAe] 95%0A4 ALI-7Fs
12€ 31¢ | & ©@27] ¥F

29 8F F79 wel Phase I19] 71&S 27
g},

B719 9A ]l 7S AEE e AR
=, 20013 10¥ 1¥=2 PSAPY 83o] gl
3, 6702 <to] PSAP7} #8sh= doly 9l
79 HATE 50%00A, =3I 187E <o,
100%1 Al Phase II AXE A|Fsiok 3},

(2) ALL AEE 71&
FCCE Phase I 91x]9] AHAzeo} A xo
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Compute satellite position and
identify visible satellites

4
Acquire signais

y
Compute pseudo-ranges

y
Triangulate

<zl 1> YukEgl GPS 44l due]Ze)
Block Diagram

(2) DGPS (Differential GPS)

7129 GPSE RItte] ARl B3 29] A
2% (SPS: Standard Positioning System)
B oA AMgskE G Al2H= (PPS:
Precise Positioning System) 2] 27}4|7} glo
™, SPSe] Z¢ wla ARM ouHoz A
=g gol=a)y] fle] exls ¥l o)
Selective Availability2t b8, &4 o] SA
< deactivate® it} o] QX5 FAYS o]

83to] B4 (Broadcast) 8k, FA17]o 4= o)
B3 AT S 4

oA Wol AL HW

Differential
Correction

< 7 e, o] DGPSaEn d}. v (2
291 DGPS9| Alz®l Aol oiste] yehy
Ak,

(3) Conventional GPS¢] @

71&2} GPSE open &304 47 o)) 9)
47 LOS(Line of sight)7} 9H=E=d Zzke
e}, AN mAlx] e A #73 o)
LOS(Line of Sight)7} B3=E Ao 47}
TESA AU, 94 A3} 3d e uiklg
o] E012E multipath S7oA= vi=st nks)
237t e Gl o3 Az 7)E9]
GPS= 4 9119 Algloles ARSE 7] ol ¢
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Eolc},

ntial
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- Sensitivity : ¢z Fe) A5E 45 5 A g vzt 7|1 =7e) FAA 2l A
= 718 349 C/No orom AzlslA| gro}, thdz|e] Rl wet A
- Time-To-Fix : cold start AElolA 94X g7 geizivhs @e] ok
£ Axtslr] f1ste] Eagk Azt
- Accuracy . false alarme] o} AXH 9 (2) AOA(Arrival of Angle) %'
2]9] mean-square-error AOA W& Z7zte] 7|A5e TEvolA A
- Robustness : 2@z o2 FEHE golA 5= AT E o o]l EGIE 459 It
E3] #21717F o]FFe)a RF Mol e & &g thSdl| olE WEMESY wAEE F
7350l Alz®o] F2Eh= 4. o} t719) ¢Ix& AAZI} o] WHHE 7|AH
o] B&&tn e W3k g <Y (Direction
2) T4 7]k A Finding Antenna)®| 4% BF #o]
Ak 7a wpA e B Bal AR|aE 9% dom, ARLE Fo|7] siMe 7IATe] &
infraZ ol&sle] B3kl A& sk % A 1 vjgo] Bo| Eoj7tA HArt. Eg v
Wog 7|BHog oY 7|Xx& BRE 3 719l 9x7F Aol dFE vAH, 53

I

o], TDOA (Time Difference of Arrival) %
A3l AOA (Angle of Arrival) #'He 2714
7t it

(1) TDOA (Time Difference of
Arrival) %8
TDOA & didvlor AFHE AS7t
7R =l EEEE A7 2lo)E o]4shs WHe
2, H23% 27) o) 7AFe] BashH, 270

o PAZAlIN EAT AT AolE 2E F
4e a8 wARE Fo guel AN 24

3tk BN o] WY E Aol T2 Lolok 5
W, 7T A8 $717 Lotof ek,
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hyperboia

At(1. 2)=0 \
|

A2, 3)
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A2, 3)=0
At(3. 1)=0

{12l 3> TDOA (Time Difference of Arrival) %4

(865)

7|9} 7|AZE Fdd= A (LOB: Line of
Bearing)©] A2 27 79l 71 g3t
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A7 PRI el ARE Yxe] A A oAl GPS 7712 45 JRE H48] Time-
£ =o|7] fste] e AEE =d "avt 9l To-Fix 3 Sensitivity® £4 s uhiold}
o, o] A$ 53] CDMAdYA = thE @iy % A-GPSt 218"l GPS 2159} assistant
of ZH& L 5 St g0 =E Azte] B datadll A3t Fa1719] A8 o4 e w
g8 A9, Qa7 2AE dE Eo] 3 psec Eo] it} Wl A-GPSAlME 7]1&9] GPS
o] 7% di=k 9007|e] AHES exprh whAEch X 2El Qo] Assistant data ¥ Differential
TS AOAS A, AREE Fol7] Hsixe Corrections A|F3l7] 93 £ 71X 7ol &
71X =o) ERsix| 1 v]go] ®ol Ev}. E3t o 83 "k, o <a® 5)E dukEd A-GPS
2719 XHHQ §Ae) wet Y=t ek Al2=gle) Fzxolt,

S o8] 719 o] EAlgict. A s)ike] JFeA B 4 %], A-GPS9 ¥iERE
ML WA o2 FANEIY] QA7 EAgit, AREA} @2H(UE © User Equipment), 71& 4
A7) (Reference Receiver), ¥4% o8 +
4. A-GPS(Assisted GPS) Eo] gk A-GPSelAs @] $xE 4]
o] ZolXE A-GPS Al&®le] FX Assist- Aste] 7129 GPS 914d%R ofg FAERE
ant data, 4% 53 5 dvE% A-GPSY Al 3ol 917 AR B3] He FERE =
2-ellof] gjsle] Yoot alaL, ofA o] YR AMHoA] v &g
& YA HH AXIE gt A-GPS 71
1) 2ukel A-GPS Alx®le] 33 2 87 < A HEE oftdlA] Atsh=utel wet =2
A-GPS= NASAoA At whaloz A& A W7 7)es @ 7 Y12 s 9l

A A el FE3tEs FATY 7iAT o, Z}zte] Wo] B JHS 2h3 Qloh

GBP, lite
GSP ite: ollite
GSP Shiam

Aidi =
Data ‘DD
Soufce 0 2
Receiver SMLC J|K=2 GPS TR
|

SMLC: Serving Moblle Location Center
(38| 5) YukAel A-GPS #% (Enuvis)
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(E 4) FAge) 37 BF
Scenario °|& 4 H olF &= Cell Size
Clear Sky/ | ;1 holb Ruralol Standing T Walking 48 | <8km/h | <17km
Indoor easy
. Urban 87404 AA k= B83¢ AHg. Building &
N < <1
Urban Medium 92 X Urban S4014 <4 % 70km/h 7km
Urban Difficult | Indoort} EAINA Ale A4 Y= AL Y& <8km/h <6km
In Vehicle 2}, Bus, 7)2F 5o ol & <280km/h| <17km
. 3} o]Ake] Design Parameter® 23+ 44
. i . = >280km/h >17k
No. Fix (Velocity, Cell size, Attenuation %) 80km/ 7km

{E 5) Z& ¥ gkel Limit

=z

Item A

Time Stamp from network | <66 microseconds

Handset Oscillator Stability 0.25PPM
Maximum Cell Radius 17km
Maximum User Velocity 280km/h

(B 6 A-GPSOlA9] Uzl HEE (Enuvis)

Scenario Accuracy (Meters)
Open Sky 5 meters
Urban Medium 15 meters
Urban Difficult 50 meters
Vehicle 15 meters
No Fix N/A

g7t 7l AE, GPS Holge] tigk 8%e)
Eojgte u, Y2 duelFe] 5L A
Av] (Location Server)ol4] A=, o]&F ¢
slod o3 ARE dAv|e) 71E 4171604
wh=rh o v 7)ee AEHQA YR|9] Akt
& SN e 9F B VS AMSl
et 715 $2417)%= Differential GPS A B2}
2o widvlo] Assistance Data® A FH=
Side Informationg AAshe &L s} F
Mol = Assistance Data® 5317 93 7]
23 A XS BAetn Jom, o7l
ARgALe] thEFA]l 91X ARE Al

(867)

2) A-GPS &7

A-GPSE 71&9] GPSef= the 34 &
zghtt, 7189 GPSY 799l LOS(Line Of
Sight) 35S 71d
32 EaA|9E A-GPSE °o)¥] A= XS
o= 2a WY oA AHES| AT EtAof Fh.
dirHor A-GPSOAM mEdti e 8L
05 < O Zo] iR FEE T JaH, o
of wte} ztz} th& User Scenario® &3t}

A-GPSolA a7l ¢vbEQl Accuracye
U 24 ohge] dlolejE Multipath &
A7NAE gk ol

g TSR] Fohe 7l

L
T

3) Assistant Data

GPS 9|22 APy tlo]E] €]
ZF& 1500bit2 7TAE frame] 50717} Z K38}

, &5 50bits per secondZ LM GPS
FA77F BE HAY BE JEE 47] Y5t
Al A7 gigF 12.5%0] o} 71€9] GPS
Al7]= Navigation BloJEIE FAlGle] A
dlolElE ohega) 2}
1. Signal Transmission time

(Al Azl " AIZH
2. Ephemeris J&
3. $14 clock correction

LU = =
R ~-

4. Ionospheric Delay Correction

T 7 daprlE AeEE vl
4 kbps—+ Mbps BEZE o] AW
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(E 7) A-GPSoIM ALEHE Assistant Data
tlole &5 4 49
Time Stam GPS A59) capture’t AZEE A9 o2z FA%S B3l Algd 5 9.
P | (CDMA % : 100 gsec or better, GSM : 1-2:%)
Approximate RHE dho] = 7|1XFe] YA FH. 479 27]3he = AR,
Location (24 © = km ©]W, Rural : 4 km)
Ephemeris e 25t dojxjn, 9149 4], £ accelerationS AAKEH=T) o] &
Satellite Clock | A4 &l 2J8ted 4 clockS AR 942, Clock 18] estimatet 42 3l
Corrections Ao F S
Differential 7128} DGPS Al&Holx e} 2o], reference FAV|EZRE T Fdto] AEH. A&
Correction dle] LS 2717,
Navieation Data location fixel B2 &S, coherent integrationdl] 8. HAF Lug|FL
g ARREA | 2719 sensitivityS A SHIAIF.

AgFhd o) 2 Az dAFE
. A-GPSe 71EH 22 o] dlo]E
FRAgeA Ageet. A-GPSIAE 2-4
7kAe) dHlolE}= assistant data® Fo}Hc}.
opx|uke] Hlo]ElE  differential correction®
2 Foj3t}. 7)18¢] GPS Alz=Eo)A *48<] signal
transmissions pseudo-ranges A=t
)¢ 83 AgS 3} AT A-GPSOlAE
o ZHE] time stamp®} approximate loca-
tion ARE Wow @ navigation HIOJEE 3|
M54 RolE pseudo-ranges AR F )
o} gabd 71&2] GPS 421717} location fix

3}7] Aol navigation HI°|EE F33te] 3l
Ash=d) 20 L= O o] Azho] AR
d] vdled, A-GPSE Navigation Ho|HE 3|
A8 a7} glo] TTF(Time To First Fix)
AZHe ol &1tk GPSE @Ale] HE A
2o giro] A2 Fele 4177 FesA
o

ke & 79E A-GPSOIA Digitize® GPS
A5 ool GPS dnTES 387 SlEiM =
82 3l Assistant data® YERAATEH

o]2}3t Assistant Datat® IS 801.1904 A
3tx 9i=d], 97|14 Differential GPS Cor-
rection® EF3HA] & Qlck. AT HA 7)

€ dEiA T B, AT FEE A%

=

=

-
L

(868)

]
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o we (g Age 3 o] 3¢ A
7} $18td DGPS Correctiong A}
= 3

Zo
=

HT

=

17

ol

oo for i1

I cHEHQ! A-GPS 7I&

1. SnapTrack

SnapTrack? Qualcomm®] AHJAIZ 1995
Joll Ay=glen], Wireless Assisted GPS
o] Bopoll 7 A ke dAteln, 7
Assisted GPSOl| 7183 912 A|2le] 237}
cost-effective deploymentol] ti3t 722l
E5E o &afdtn itk o] Al 7
assisted GPS A&+ SnapSmart location
server software system, SnapCore Multimode
GPS(SMGPS) solution, @ SnapWARN GPS
reference service 5°| ew, GPS 4%
FAgelxe] ARE 0|83l deployment Hl
|3 B35 o] 4 glol A"l AARER
£ AFHFE ABlE TisE 2 e AeR
a2z} At SnapTrackS AHgAlR F4 24
& Fgshke 78 A FFA% commercial
agreement® 23 Ut} o] FIXE Snap
Track® A-GPS 7|&9l tigte] doRt}.
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1) SnapTrack 7I&

SnapTrack®] A-GPS Al2#¢l gpsOne™
< SnapTrack® Wireless Assisted GPS™
9} Hybrid Wireless Assisted GPS™E £3
gl 2122 SnapCore multimode GPS, Snap-
Smart location server software 5 X33
t}. SnapTrack®] WAG Al=ElE location
server software$t client DSP, ASIC 7]9te]
AEL 41 AF3HA deploy® & UxE A28
o, cellular/PCS, satellite, paging ; 800/
900 MHz 1800/1900 MHzHe] PDC,
CDMA, GSM & oi¥" #He F4 B3 A=
Ho| M AL8E 4= it} SnapTracke] Per-
sonal Location Technology™:= thin-client
Wireless Assisted GPS™ Aj2Elef 79k 5
I lon FXEA pager, PDAS T FA
4 AR AHE 4 9o} SnapTrack sys-
tem< @27] 2kAle] DSP chipolA Software
2 FFsAY = baseband chip levelolA]
GPS 71%% integratestd] AMEE 4 o}
SnapTrack’s unique Location on Demand™
© A AREAA $1A] ARE AT E
A& GPS 441717} location fixoll $-&9]
28 ==t ¥kele] SnapTrack systems gt

A
T

Satellite Satellite Satellite

Hog Fx7l £22%9Y. SnapTrack’s GPS
Indoors™ 7158 AWy olEdhs ARE, 4
2 T AgEn 22 PGAH GPSF 534S
312 e FHSSH FA S7dA ddvie 9
& 5-20 meter HeolA] Zroluit),

2) A" 34 2 53 94
SnapTracke] A|2"2 Wireless Assisted
GPS A%, SnapSmart location server, Snap-
Core multi solution, SnapWARN GPS
reference system S22 TAHY.

718&o2 SnapTrack?] Aade @
(Handset), 912 A8, 7|5 4=A17] (Reference
receiver)®] A2 FAET o] AlzEo|A
GPS 71 FA7IE Aokl Eolee BE 94
o idled Navigation message®} differential
correction data® 22t} 93 MulE GPS
71E FAZIERE e Bz RE] HolHE
5218k A38k1, Aiding data® ©@7)e] A
Fhe 98 g £ 92vlolA Ruyes
Pseudo-range #+& F-A1810] A8 94 Au
& Ak, A= Sequential Measurement
Optimization (SMO) <& ©]&3t] multi-

path effect®} reflected signal®] G3kS A|A

Emergency
Service
Center

fam

Mobile
Switching

Center Position
Location

Npplication

PDE : Position Determination Entity

(a8 6> SnapTracke gpsOne AlAE 74

(869)
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. Aiding Data
Reference 50 bps Data Terrain Dalabase Handset
Receiver and Diffarential . Pseudorange
Corrections Location Server - Megasurements
Handset Location
External
Appiication
{32l 7> SnapTrack GPS Alz=®e] 74
Analog to Digital . ) Program
cF;‘:: nsloe ::; Digital Snapshot P wgé‘?,"g:‘.“: fe Flash
Convorter Memory Memory
Y 4
Glue Logic J
FPGA u1
ASIC
Fraagueancy
sSynthesizer
fVg—
Wircless
12 /’/ /L// Modem
Location

Server

(38| 8> SnapTrack® ©¥7ie] 7=

-

st dEvle 71822 GPS @7 oA
tracking loop®] "IXE&El$} fast convolution
processing® 2 WAY +2F Zerh

Client

!

Approximate L.ocation=S
Location ServerZ TS

S

3) A-GPS9 +3) Azt — !
Snaptrack®] A-GPS® B3 FHil= v Lo e R e

i ool gk WA 9-e] ao Ty i
o] FQlo] o] 5old My div]e] o
gko] 9x|of|A] Alolel] Eoje= Al #AHd
Ax odE So] Doppler prediction® 22 &
BE AL GPS ¢A9] dlolErt dhdrle
zelo] 498 theel ©urlel DSP Rl :

Application I & e HX] ClOIAE
A= Pseudo-rangeE AXMEI MHZE, & A%
dlo|el¢} 3, BulET) o] WS v v) &

o U E PseudoRangei® HAISIO
Location Server®2 &

1

Location Serverk: = & $ X\
2 &t

(I8 9> SnapTrack A-GPS9 &2 dx}
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<§£ 8) SnapTrackolr zAlE= A

J i

©

. Dynamic resource allocation

\—‘Environment | Conditions Yield Hfflzgoérr
A9 Open 33t 100% 4 meters
TAY) £2 () 2-10 & 728, §2 =2 100% 15 meters
=2z} ¢t UFU 22 olo] AEE B8 FlE FARG 100% 17 meters
2257 7143 x8le] &% 100% 20 meters
2R AFRY AE 1%, U5 AFRAIQE 94 % 22 meters
=4 e 20-30 & 99, We =2, ;o] ARE AL 98% 29 meters
50% A% (W) | /24 07, 21%, % poeye Ui gl £ | 89% | 84 meters
A8 34 &3 Qg ddl GPSE 8 & A {E 9) Enuvis®] Urban GPS 71=2] Key Algorithm
EE 3lo] self-interference® AAY = 912 1. Fast ccherent pracessing
o], 3k 2+ wAlR)e] =717} 50-100byte B= 2. Geometric searching algorithm
vlo)] Hx] ¢v] WEe] B dad = 3. Anti-multipath triangulation algorithm
(Bandwidth) & 27 %"a] %= 9o}, g Motion and oscillator robustness
6

J -

O

A&

4) SnapTracke] A28 A
SnapTrackeld AAsh=
g E 8ol Yeh} itk

2. Enuvis GPS 7I& . UrbanGPS™

ENUVISAZE urban environmentol] 23t
=2 spEst A-GPS W42 Urban GPS™
o}, Enuvishihe 2 719 N2 718 7l
wate] T4 siol, Ad 34T e dere
ﬁlﬂoﬂk]}}_ HzE A YRS 7 F Y=
&g Adstuta 2ett. o) FeME Enuvis
Ate] GPS 71e9] E4-E /g3 og gofit.

1) Urban GPS 7§18
712408 Enuvis?] GPS 71%%! Urban
GPSE 71&9 GPSOl nvlgkd B 7kA]9] key
innovationg 74, B&%=9} coverage BT
o Jojd 433 e AT o <& D=
EnuvisellAl 71€3{2] innovation& o1F}th1

Wale dneF Solr,

= R ]

. Algorithmic loss recovery

(871)

2) Enuvis A-GPS Z+x
Enuv154 Urban GPSY T2+ 7123 o=
e (a3 10p7 2t}
*]%Z}‘Jr A7t A HRAE
o] Yo3 BHE= oS 2t

AR 948

1. User EquipmentollA] ARgRll  specific
S AR

(& 10> User Specific information

. Digitized GPS Signal, Time stamp, IF,
Bandwidth of Bandpass Filter, Sam-
pling Rate, # of Samples

2. Approximate Location

Time Stampt W& AlZHE L34, Ap-
proximation Location HEE AREA} } 9%
3 X8 FAstr] Y% initial guessE AT

s £0h 2F A} AAB AAFY ek
o) 127} s, o] AuE BAT N AL
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JX=

< 100

2 location fix 7} 53] 2 uj, of 9J3}e]
3 wod wir|e] wEed AR, o]F
Digitized GPS Signal2 AR&2}e] @l &
A,

2. Reference ReceiverdlXe o2 (E 11)9)
Aot e AR

&E 11> Reference Receiver245-E]¢] Assistant Data

1. Ephemeris information

2. Satellite clock corrections

3. Differential GPS Data

4. Navigational bits in the GPS signal

r_—']D! Data
/‘4 a Bource
SMLC Receive‘r

SMLC: Serving Mobile Location Center

Enuvis Urban GPS A-GPS A% -

e Alst FA%E Fdte] ARSAIA A

%"H%ﬁ} Ephemerist= 9149 #A=9 £
A PHofr, X9 2 dolE] 53J& 7

5. Coarse Ephemeriss o™ $4do] Ho)
=7t (Visible) & A7gsh=dl AHE 1L, 914&
7] 8 kel code phase ranges A2
ok 297 AREE 4 ik whHel Fine
Ephemeris® triangulationolA AME3}7] 9}

so} ke AR Ao A9 SN AT
siF0, g 4 A ASE & gl

Navigation Message= $14d¢] PRN sequence
o] ¥+ Bit pattern® @3} coherent
processingo]Aq4t R 3Jth. DGPS ARE

{E 12> Aiding data®] £F9} A7t W& Usability

R

Data Size (Bytes) Shelf Life | CDMA Support H 3
Coarse ephemeris 2070 2 days Y
Fine ephemeris 2070 4 hours Y triangulation only
Approximate Location 30 0 Y
Navigation Message 150 0 Y
Time Stamp - - Y
DGPS 82 30 minutes N triangulation only
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atmospheric irregularity® H43}3 triangula-

tion®] HITE FIAFIY] St ARES)
CDMA 801 standardollX= A3k &=t}

olgl AREL F7A wel life cycleo] 71 A%
N, BWE A% vk o FE 12)00= 7} dlo]
B9 719} life cycleS YERNYICH

3) Enuvis GPSe A5

EnuvisollA] Q@738 GPSY Alse a3
2%, Coherent HHE A3 Enuvis?)

H}Al S

Urban GPS®] 797} Non-coherent %2
ARR-3R= dubAel GPSel| Blste] zZHe A7kl
T4 dB7F B A E Zopd  glom, me}
Al Aol mig- 22 AS & 5 sk olgdt &
= Ala"o) F2eRE 99 F coverages ¥
o] Fuj B3| UurH o2 Indoorst & $730|
A Open Skyol| vl8ted 30dB A= A&7 oF
S 1e Aok %3] Indoordl A B3FE
F ths AL walE, Aty o Coherent
processing® 3= TUE A-GPS Al&ado] 1]
slel  Enuvis®] ¢31#lF¢] Computational
Requirement® 1/100 A= He AL dg
th o] EHe o Alel| v]dte GPS 71%0]
@27)o] 44 Implementd F Y1, =3 &
@re] A7 FolA| L, Power’t AojA& &
o] 22 FAE 7UiE & it} 712A L= Enuvis

¥ Time To FixE F& 8AAAE 2% W,
olHE M Hd 10x BAEE 7Y
on, olZ $3te o}22 Computational
Burdenolt} o] B a3 Traffic 5% oF&#
Minimizeste 21§ 1#3ta 3t Enuvis?
UrbanGPSe A1H] 718ke ©@2l7] 7]gke) Alx
A A3t F A AEF Design
,Scenario® #3ld Enuvise] 7]&°] 7H2 4
= AAZQ) A]2~¥ Performances Server-
based %9+ Handset-Based Z2t8) 739
23} o] FojAT) Server Based? A,
Triangulation®] Serverolxl Zajo] Fui,
Assistance Ho|H ] B Z)EAN, 2} loca-
tion Fix tF&°] Pseudo-range®] @< serv-
er2 AfEojol 37, Handseto] GPS 93|
AFNE 9 BT, AneA Adtd 2aE o
Al S]] Hgalor gh.C(E 13)

wir) 7lhke] ¢l Triangulationo] ©
D7l s, o] g Aiding
Information®| 7|X5& Fslo] TEo| A5
oo} 317] wjFel] HAZQ Network®?] traffic
< AR ool el diste] Enuvis®] F7
< Worst cased] F45 2319, U2 H+
228 94 gevx Zikn Jvh vg ZE
Handset based A|l&=8o|A  Scenarioo] wW&

TTF A%5& Yehle (& 1401t}

o) ©
ge ZF

=
2

L
[E]

{E 13) Server-Based A2¢] Performance

Aiding data size (bytes)

Scenario Motion | Cell size Signal Power (dBm) Time since last fix |Time to fix

km/h km
1st Subsequent | <2 days | >2 days | seconds

Clear Sky 8 17 >—137 >—137 0 2070 2
Urban Medium 70 17 <—150 >—150 0 2070 7
Urban Difficult 8 6 >—150 >—160 150 2220 9
Vehicle 280 17 >—148 >—148 0 2070 3
No Fix >280 >17 <—150 <160 0 2070 7
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A-GPS 71& % % A7

<E 14) 2L7) 7]k Alz="e] TTF 4

L

s (Enuvis)

Signal Power (dBm) Aiding data size (bytes) |
: : ignal Power m
Scenario Motion | Cell size Time since last fix Time to fix
km/h km
1st |Subsequent|<30Min| 30 min to 4 hrs | >4 hours| seconds
Clear Sky 8 17 >—137| >-—137 0 82 2152 2
Urban 70 17 | <—150] >-150 0 82 2152 8
Medium
Urban 8 6 |>-150] >—160 | 150 232 2302 10
Difficult
Vehicle 280 17 >—148 >—148 0 82 2152
No Fix >280 >17 <—150 <—160 0 82 2152
{E 15> EnuvislA #¥3F= Urban GPSY A%
_ Accuracy (¢4 : nlglr)
Location Coverage
<10 <50 <100
Inside a moving car 100% 92% 100%
Underground Cafe, Tokyo, Japan 100% 45% 100%
Urban Canyon, Seoul, Korea 100% 19% 95% 100%
% T2 AEQ) 13 100% 14% 95% 100%

A4 AES 94X A2AE #skd DGPS
Correction (<30 minutes old)e] ZL3s}y,
fine ephemeris(<4 hours old)7} =3 I
st} o] A9 w3 Clear SkyE A|9)% tl&
BE #HoME anti-multipath triangula-
tionS FPsfof gt o] A9 oiEk 129 ALt
Ak} 2T}, Sensitivityolls 3k Qi
IS-801¢4= DGPS Hlo|e]E Algsl=s AL
2193 7] Wil o] WS o8 A B
dE Protocol& AAAY ME ¥+ Hav}
glew DGPS Corrections AFE-SA) &8 A
= 2 15 meter A% FET7F Yoldrin
2oL dvt. ol de) AHE AjsiM B2 ke
Aol g (F 15 Melr}

o]

3. Global Locate

A-GPS9 tlx 2 F9 47t Global
Locaterte} Indoor GPS Al2#lo]t}. Indoor-
GPS A|2="8 shitiz2 Fd3PH DSP-based

(874)

high sensitivity GPS Al=®glo]glz & 4= Q)
k. GPSE o|83t AE3 YRS <A GPS
21%59] delay®} Doppler F3rE &3] o
olof 3}, Global Locate?] Indoor GPS A
282 Frequency-Time Domain®lA local
maximum F+& 25=8| real-time convolution
©% implementdhk=, NEdHog2E w9 7hdh
g+ Ajzglo|t}. o] A|2®lS hardwareZ 7iEt
3=t Hardware processing ¥'#3 DSP-
based o] Ut

1) Signal integration in hardware
719 GPS A" A= vl et} correla-
tiong AllEWR Arrgol dasty
CPUd| & F315 FA 9ot o] EAIE #As}
71918 @7EA) e Ag sfedolg ARSI

ol o
L.

-

wholt. @il M2 chipd ¥E FE 9l
7, @] gte] CPUZ ol4% & it
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Hardware functions

Locel
Qscillator

Real-time
Convolution 2
Processor ‘

Integration —
1000ms

-
—

i,

Frequency /l————
Diseriminator \l——————

T Aiding

{32 11> Global Locate?] Indoor GPS Al28le] sl=go] T2

8, from locked | Aiding ‘
wireless signal ¢ data |
|

Lecal f+f
Osciliator

IF
—~<§~Sﬂ';aﬁz@ -~

f

|

Inteqration —
1000ms

j Ddamain
FET ¢ IFFT

Frequency

Demain

FFT (PRN
Code)

{33 12> Global Locate*}2] DSP-based Indoor GPS A%

2) DSP-based High Sensitivity GPS
o2 3 e Fulg goedA DSPE o€
3l] Convolutiong T3t Wiolt}. o] #
AL AIZF Gl A convolution T3 GG
oAl Falo] Hrlez AREAE o83k} wEbM
FFTe IFT7F 831}
o] Bl A9 Aite] Fa FHolA 3

g x)7] W&ol delaysS A3 IR golx &
P

= 7o) 2l

"

3) Indoor GPS A|2Hle] A5
Indoor GPS Al=Hle] AFe e &
160 A&l =o] k.
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(& 16> Global LocatedlA] A= s
Environment Conditions 4" 94 | Accuracy (9]E])
Inside a parking garage 2 floors below the roof 7 20
Urban Canyon San Francisco district 7 25
Indoor Office 2 story building 11 21 (@)
Inside a closed metal drawer 10 24 (BH)
Reference
Stations
Client
__________________ Navigation
i Software

GPS
Antenna

IF

GPS
SAW

LNA

——— e e

Helerance Crystat

ONI

1)

—

)]

Location
Server

THIN

G C

—_—— e —— e

Server
Software

(32| 13> eRide Al28¢] 74

4. eRide

eRide?] 715 GPS Chipset®} Server soft-
ware ¥ infra 7]1€2 FAHY Jom, wE
TTFFZ meter #de] AFIdTE FH A3l
£ AHE T e o= FAAME §IxFH0) s}
et AXEA7|5e] m7tEe]oiA phoneol
237 glE WE 9XE g = o)

eRided] 7]&& 479}t A BF Aoz
BE YA E won Worldwide Reference
Station NetworkE® 734 ¥Y. eRide=
A FEEHAYE 7|9AAES gz bl
< F23} 8 4 A3, servers Solaris, Linux
Y Windows 20003} 2+ RE Java-enable
0Sell A3tsict.

(876)

5. SiRF

SiRFAR] GPS 71%4<] SiRFLoc™& SiRF-
star GPS chipsets, @%7]& Software, UE
3 MHE softwareZ TAEo] 47} mode
2 FEsit

1. Enhanced sensitivity, standalone posi-
tioning mode : ©] EEoAE w@idv|oA
AXAYT taEolg | Fast
o, Ay FoRRE FHEE AR g

Wolh. o] We BUvl} Fagel U
¥ % g A9 AT 987 g 2

39 9AHRE 27U W) 83,
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2. Network connected, high sensitivity
autonomous positioning mode : ©] EZ
GME AXE Diviet A RF7L At
o, o] Bui Fhae 93 EE ARguc
2o Au|2¢) AHd ANzES AT
o]

Tl v e—aea

k. )RS Mgl A4do] F-85HA] L F
WA AE - §54 U EFA0IT

3. Mobile centric, network-aided position-
ing mode : ©] WlolA XA FAT
oL} thE sourceEEHE ¥ FHRE o|F
sto] ehdvlelA Akt TTFFS 407]
9] sensitivitys A= ©] ZE+ high-
priority location assistance application
< 93 s £F o] "tk

4. Network-centric, aided positioning mode:
o7|ME FAPY 2 source=FE B
2 AR} drlex e FRE T8k A
ol A YA ANE gt o] HAS PR E-
911 systemoi o}-8-#tt,

6. TruePosition
TruePositiond GPS 7|2 U-TDOA
(Uplink Time Difference of Arrival)7]&€Z

handset®] $1x1& Al 7} o]*de] LMUs(Loca-
tion Measuring Unit)ollA] 2% cellular
Aze] TRAIZRE vlusle] A3 A2
T4€¢ BWH LMUs, Serving Mobile Loca-
tion Centers (SMLCs), Z22]22 Wireless Lo-
cation Gateway (WLG)E FAl€ch. LMUs
£ radio A1ZE FOo3 timing SPUES
SMLCOA A43}t, SMLCol= w2xn &g
34 9XE g@xXg = UE multipath &3z
Zo] YAse] glod, X 84S Wi, XA
A 183 carrier’s network® &3 location
records A% T3 72L& 75S ZHIL Y
True Position?] 34 7158 gt

TruePositionAte] GPSAA $x& F3te
Axe vt 2o

1. 2ol ARERPE AH| 2 938 gtk 93
Y EQ A& E3}9] location-based applica-
tionol| Al HFArt.

2. location-based application® 94X& WLG
A aysln HAES SMLCAA 833t

3. SMLC= 50 LMUsIAl 91 2H4S 24%
=

Ltocaltion

AF Detection Satoulaiion

Biahite
Lacation
Serulcus

Talrd Part

tusagion ;f
Bardwore / Boflware

Bouting

Lo

Bt
Eptwark Egalpasat

T Serxiow Regaest

wmeatias Tase 3

Lo atios Regeest @

4 Tisvs Msesweressts H tvoaiies Rececd

(a8 14> TruePositionAte] GPS Al2&] 324 9 Az}
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2~

z 4

- LMUse 439 EZAE 715313 tim-
ing Z42Z SMLCoA %3},

. SMLC= 98] 789 LMUsZ5E w2 A
T =ZAZIY] Alolg AA3IY handset
o] AAE AR} o] HRE WLGE A
e}

7. Grayson

GraysonAle]l A-GPS 7]%9¢ Geometrix
Wireless Location Systeme #tn Eaju,
TDOA(Time Difference of Arrival) =4
7 AOA(Angle of Arrival) ®41S Hilsl=
stolB = HALE JdEle] okl AlE g
M w2 HYUER 8|2tk Time Differ-
ence of Arrival(TDOA)# 371 o|ite] ztz}
9] cell sitecllA] BHIEIE radio 2157} handset
7] &SR Alzks SAsHE WlolH, Angle
of Arrival (AOA)E cell sited]A] RHuUx|=
21%7} handsetdl] =23 o 7 wWake A4s}
+ 7]&°lH, Cell sitedll ol SHeuzt Al
39| phase differenced A =77} A} F
7] o142l cell sitedllA] BUAE AE9Ake] W
8] AE7F ARE AN = A T AR
7 "ok, dwrdog TDOA-only "WHAlolut
AOA-only ®WadlM = 3709 sites ARR-3PH
A EAEE FhE AEdS SEI o) d
9t Grayonrte] hybrid 2l E TDOA
sensor’t AOA®] ALY} AILE Z7P
A Ax] F 7Y siteFto 2E A8 XS A
¥k =7} 9ot

8. CPS : Cambridge Positioning Systems

CPSAIS] Cursor system® ¥& E-OTD
(Enhanced Observed Time Difference Cir-
cular variant)7]£& AH838lY GPSHu|AE
gt E-OTD-C 7|& ¢lele] 571x)2] melv
HE o|g3i}

1. MSel|A] #2=E= BTSERE A4E AN
o} E2MAZE o] AR MSe Ui 28

(878)

Radio tawe-

<32 15) CPSAH] e-TOD W4le] 912

Jzsie] Zye.

2. LMUA #E=EE BTSERE Héd A
3.9 E2AZE o] Al LMUS Uiy 29
o oj&Est] ZA L}

3. MS9 <JEd 283 LMUY QlEd E87t
9] time offset(e)

4. MS¢ BTSzHe718184<] #2] (DMB)

5. LMU$} BTSzHe] 731812{¢l A (DLB)

v.d 2

o] =FolE A-GPSel B3l 713 ¥
29l FJAFEE JlgH o Yolugith A-GPS
o] 7182 /de ml=e] NASA0A 7ze
3L, o] 53l oln] B3RS s, F
A 237t BFEEA 7|9 Infrazt 2H5=014] ¢l
om, MY &) Ho L FTEIEA A-
GPSeE £ #AS Za glon, B8 7|4Eo)
A=z vk v)Fe 71&9 GPSYl A-GPS
71eg Mgt i, FFel ohE FoFE o]
|8t MEL Al2"le] 9438 2ol gTlde
Block IIF 2 34 L3, L42 X2¢ A2
< T8k 5, GPSY T4 24ty e
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7l

3 4d 2 YBIME nFe FEFAlA
vzt AAe] 94e SeE AgE st o
abdo] Zule] A4= ol A-GPSY 71ed B
22X EAAIE FA02, Qualcomm?] 7
gAto|z} ABj7|wt 714-& 7|¥k2 2 3k= Snap-

track®] 71£% EQste] Y AMu|aE st
AA T FHAY AT 7wk H2 e dEE

setsw gler, o] Rope] HFH Faleh o
F/4go] slolel & Aoz Wzkert

il =

e
2

(1) Enuvis Presentation A&, “The Enuvis
Solution”
(2) Misra and Enge, “Global Positioning

System : Signals, Measurements, and
Performance”, Ganga Jamuna Press.
(3
(4]

Enuvis Homepage “www.enuvis.com”
Enuvis White Paper, “UrbanGPS:
The Next Generation of GPS”.

Agarwal and et. al, “UrbanGPS Algori-
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(5)

Downtown”
(6] SnapTrack, “An Introduction to Snap-
Track Server-Aided GPS Technology”
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