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1% B%

AHBREABRRLFRRFRUANTEZ— BRETELTER
MARTHEEBRHEREE LRSI EZRR  ERARATH BT TH AR
tafo > P P ERE (Average Revenue Per User » fi#% ARPU) 4 &
FHERZARY  FAFBRMBE SEEI M T ERE  BURSEE
FRBE AR ERCRY  RETEEHFRABRFNRE B RH R
= &I

H+ > B (LoCation Services » fi#§ LCS) Bk &gk
FEHH— BT EER REEAWNREXES TERLRE

(Location-based services * ff§#% LBS) > 1224 % M TR ~ 478 £ 40
BAE  BAEAHTHEMENBURENMERFMETHRE, ES - /7
VAES -4 B A8 M B SR B SR RAE A AT A3 R 8 A LIRS 0 RAE T L
FRAREEAE A H 922 TP T34 B s R B-46 4 B A8 B B 3URFS

LCS Rty A A LR I REF 1996 56 R £AHHEARE
B & (Federal Communications Commission > f§#% FCC) & X35/ 447
HELETLLPRARBAAA TN RBELRAP AN EE L &
REBLBR B HEAMERMBELA > £AB - 8K 880 4%
R ey T £ 4%+ SPRINT -~ AT&T Wireless ~ NTT DoCoMo -
KDDI - J-Phone ~ SKT » KTF ~ E-plus » Orange B ¥ £ B2 %% C. &M%
BMEMHBRBFEOTA AT B AP ERY - LS ER L ZCEHMEEAR
RRAFEB SO ER

L1 e B4R B ARFS P& FA - %8

LCS )RR RAT o AREH » il TF :



1.1.1. # 4 (navigation) f&H

REEGME APEME By (TRREEIGARE) %3]
RERGBERARRLE A MIE TR 4 % (Geographic Information
System > f§#% GIS) 74 > B2 B ANBAREHEMITE - #ldo * T4
B2 B E—EEARTE > TURABME G 678 LR RBIAT £ 3035
HEREI]  RRBEABFTAZTFHETEBINEZENRFANRK
B foikdh  BEGAEFEHENBEMER S A.E - £iBE 0 ER
BEBAERELBAREFFHABRRXEARBE AT RERRERTF
#o A MEERESF LR EOBLEE S RANRKERREREEA
REWH  BRESEANRE - SBEE - H2ESEHHMTE £
FEABRAKERALE -

1.1.2. i8¢ (tracking) B A

TRANEHRA -2 - RMELEFREYR BYAARALRES
GIS# > REBARERBMTETEERZA - o BARPL AR
B INBRFEABAAAME  ETRBANERAY  ©ERF Lot
REAANFSERERMERTERGER  HHRKE - FEZA
EEGGERYAE BEE -E0E-FEE - L2 LEE -
BEER QNBE -BREHEXE. S ARLEBEVLAE  EWER
FEHRMNE - BERAER -

1.1.3. & (information) ARFS

BBERERAME  REEAZFSHAFINGEMER - Hldo
EWASHKRYE  AGPHFRARIERERY  RABIER - BRY
EAXEH - HEBELE  WAKRBERIGE S BRNE > £ZBBHHA
B BENR..E - SBYTHNEAMER > BFRA L TREBRHKR
sShEEEEAML B I BHEFAFR -
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ENEFRARLEAFATUAREALFESER (pull) b ¥HREA P
Profile #93% &£ £ $#4% (push) RELAP -

1.1.4. 422 (safety) R% & K# (emergency) BH

FREREIFHAMAFRELARRAGES TREFEREGEAR
BEIPRFPELBHMEAMER  ELERBEEBHAAZBHERER
BA o AW EFRELR ~ BFWHB > AU AHRBMAKLRTT
LS BHAEAERZI  bF R b o BEIRR  ARFEAZ
HEREA 8 FosmtEH  AMARSEAM LB 1 EL 0 F4HF
BAE 20 $MEARINZAR - FENL  FREEFEREHRL DY
P A% CTUAEFRRGRL  £H T 10 BRRPTHELA
FPRA#GE 30 48 TATEBG > IhoBEERYPIEREEA
M E BB FHKE PDA L5 FA I BEIRAEABHTRZN
NEZYEE L TEHHRTFE KB 5 DERNFARES TS8P
FEUCEI R c HANEAREXARATHERN  SREASHNRELARSR
% — @R -

EERFELARXTEN YW HEEF M X HHRE A H EHE
MR EER > AERELBAWGE > THEFAGHERABOER L B L
B BEFABRLEMERBEESFL  BFLRE AKXk -BREX
RERARSE  XABEAE -HROGRAT > THREBAERERF
REBUEIRNEAHLRELIUET RAMBLTRENRE > i
HERPREREZBFRZIEGAMNES  BHRESHEHHLETRL R
BEKEN > MTHBELHF S AL EHEE -

£ B FCC #] & 7 E911 (FCC Enhanced 911 rules) * AR T 438
RAMSBEBNRTE > L7 E9ll Phase I 4 BAF £ E R T2 %% -
HHERNEHAEENRA I MM RE R T ARG 46 FCC £ 2001
£ 10 A1 B4 e TwFayedfEk > fASHAE 2005 5 12 A 31 B AR
£ BN A4 E911 Phase II X £ 98B XL2RF S KBRS - £&H
LOCUS (Location of Cellular Users for Emergency Services) 3t & 4% 5%,
Bk 8 £ 2003 HF47 M 453% 3K 3 E112 (EU enhanced 112 services) » 125
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N BARARTELE R LEHLEEZE 2005 FHRHE
FERMEAREBEET R -

115, ¥FHERAELETRA

FEHRPREEHNEERBECEL AN ERAEEZARSE R
FEBMAERTEEEZIA flio  EXTURFHNKE G ER/ERE
BUWITEHAAHE BILMBAEEHBEERBRA L ETRMELL -

1.2. BEARMBIER % &

MEBEMRMBERATURARAS - £5 WRFFEHME 4K
R %k A (privacy) R  HFERBELR - EEFLRK
ﬁ%fﬁf*%ﬁﬁz”i&ii-éﬁ e b EREXTELRTHRE - RHEAIFTEHR
FIUAGREER P IS AHE -

B EE R AR EAIM A EAMBE - RA T ERE
—A BEAFSHPMBLIE——BALIT - BEMARTHTEZE
FEASH  RoRHEHEZHE (roaming) ey SN ~ THHH

(m-commercé) AR GRS - MBEEFEEREY RS LAAHMEERE
HHEBERBRESN -

% WCDMA ( Wideband Code Division Multiple Access) 424t F ° &
A AR IR E ~ LBB T M E EHFET R RN
AWK X F (texts) - B2 (images ) &% (audio) A LAY # A (media
stream) ... EHTHERLENRY  FERBLALPHEMEAR B
SHAE - BEONEERFTRLERINESHAAERMEET -



% 2 & WCDMA 13 & 48 I BR 25 B 4548 34

2.1.2G % %otk A 2 &4 Halg

B 3G A% FIER X EMBHTIER 26 Z R84 A H 26
ARz RMEMH EBE B N8 UFRAEIER -

2.1.1. CELLID % A&z & 47

BR-FEEEAFADLREHGTAORERNFT > BANHANHE TS
CAREEBHLBRBEMETMAUAEETR LB AHERBITE
RERABCHBI D) FA4EREGTMRERERT -
MEHTMBHMECEE 2G AR THEZHER > CHEMREIREG
DB AMRIESTE 4 (Mobile Station » 4% MS) B ATEMBRE LS
Base Transceiver Station * f§#% BTS) ) BEfesa o & £ R 4L MS o
E#%BIS X A2aA a4 AIMS i ERUBRB AN E AP ¥
BAHINECAEFRG—ERBRN; Z P ENaE (sector) BT E it —
THEEMSANFE@ZERAEEEAN -
B —3R#AME A CELL-ID B4 £ 8% » MS THMMX EEIR -

o
%
BA
g

(

B — - CELL-ID Zfrft & & #or & B
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B # CELL-ID £ A EEMS 9 £ B & BZ ¥ N B e TR
BB AR M B RE B4E 0 — A& 3s AW o CELL-ID #9&4x
FRAREXEE-—BISH TR At EMFTFAETREH TR
2B 5 R > EREEMF W ERDBANTEH LKA R mie (cell)
RN KEBAREISETLAERE AMNHE  — B Bii
B A AL CELL-ID ¢4 2 B £ - Mg Ew— AR i
BB — e ERAE 12km BAADFEHET > EEFTHE
BRAMEE > w2 TRZIATE » ey CELL-ID 89k A48
RRHAHZLBELR -

2.12. CELL ID+TA & 4 #4#

Cell ID+TA 15 4 B 3] 3% + 85 R 42 AT & (Time Advance - fj #%
TA) - 8RR AT E TA & BTS Bl &4 40 MS RATE A& TA BFR X #
o BHAA THokAsa MS 2 Rafiedse - Bk ' TA HAEARR
B 3LA e %43 TA 43 MS Fo BTS Z ey 3Edk - oo % MS £ X MK »
MS T etk =F= > # M4 SMLC (Serving Mobile Location Center ) # 4%
TA #o Cell ID - 4o £ MS £ & A# X » SMLC & BSC # # R &M TA
Fo CellID - SMLC X P o ¥ 25 TAYEAM e (2O RE) &
ERMmE (ARG RENERREAMS THEAEERS &5
RAT R B 0~63bit/s R&AT » Fmiey F12 % 35km- RIRAHELH A
550m- BE AR FEEARGHE  BhmpEEf ) TREZAT
ko R BERMRET c CELLIDATAWE RS XELAETFE—
BTS Bp o &4t > {2 MM F X E Rk A& T MS fntmfs v .0
ZFieh3Edk > MATKHENMLES -

B =394 A CELL ID+TA FAx 35 £ 65 MS TR EE IR -



B — - CELLIDHTA £ E BB~ EH
2.3.3. CELL ID+Rx A 45

CELL ID+Rx #5 4 B3R %) 3% + MOMAE SRR » #1A 3 B L4 B )
¥ £ 7T (Location Measurement Unit » f§#5 LMU) » R & & 4E 0k MS &
At 89 B — 18 B 40 1E 3R 64 2] 3£ BF ] (Time of Arrival » f§#% TOA); #% €4
ERARFRIITIER F ik s e N REIRST > AT F MR E 24T
BREEATE  BERAETRFEAHNEEEZC L (Hldof 5E48 E R
FEAMER GPS) > REHITREFREANFTEAZ AL ko
SMLC 4 TOA & H iR+ E 2 ek £ (Time Difference of
Arrival > fi#% TDOA) » A MS 9 ER b = A R BCHH AT -

H-EEmHFER  MS HBRHPBTER Tk C2LEERERE
HE(THRA) LAKEGHRFR S E 70 BN K H MM (320ms)
¥ —ERAE E4E MS a9 B> Bk SMLC %38 % MS 28 fokk
HEEBSHENFEH L  SMLC RBBERERERATER SV E
HEREEA RETLEZO6EUERNTEL - REREELHREGY
TOA {E B K4 # & % #4184 SMLC » SMLC A i 2t TOA {4 1A B 4 & 7|
FEAHLBRRIEMS 94 8 - K% > SMLC B B A S LR
Fﬁ °

CELL ID+Rx # ik & R3¥% hork 88 LMU R4k 55 300 & B8 ki oh 2]
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FHE o LMU T 2ifo BTS e —#2 » & TRA—EEH LA ET © 4o
RERBEIY LMU > EFo@EBHBEEBEZIYNE TRAEEBHRE
ST AR 76 BISHEZRK -

B =3R8A% A CELL ID+Rx &AL H4lf AL 8% MS TR e B B3 -

= ~CELLIDHRx Zfufi B &%~ & B

2.1.4. CELL ID+TA+Rx & {3 3 #i7

4 CELLID TA -Rx = &M EFMERAITEHE - B
w3 8R4 A CELL ID+TA+Rx E L FH 47 E L8 » MS et B B3R o

Bl w -~ CELL ID+TA+Rx B EE BT~ EH
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2.1.5. E-OTD & x4y

E-OTD #& % Enhanced Observed Time Difference » ## GSM i 4k &)
JER 4% > MS B B4R A %8 BTS 9/ 352|565 £ > Bl oF - 12552
ZHAAE Cieh IMU AR T E R TIHW - MS e B L BBIH
Wit BTS 2] MS B3R B Y AT S RAZ S - MSPATRIEF E LA
S AR Rl o $ OTD R ERH > T A — AR B & Mktbifo 2 BB - &
& BTS 3 MAR S H @R EF ST CMI MO AT HME
(Real Time Difference * f§#%§ RTD ) & T HFH#EH=ARNE £V F
2= AIEM E 52 BTS L&y OTD Bl & L & JE R % BTS 2 & RTD
RE - RBABHOTD A > MSHE EG@BITE - ERAMEN 47
% 4 #H8) (MS-assisted) FiE o XELMS TUREEFAMAEEZHRELET
AT aaMS BEHEFE > BRAMAESY "5T7HS B E (MS-based)
Fik o A BRI EMN BB KL MS & 43t Eopse (Position
Calculation Function * f§#§ PCF) $4T o #74 F] 6 4835 4 4% - MS s 45 ~
LMU shfefo Bl A > PCF TR B H Rk 2 g IR
BRASz M o E-OTD 3+ EBEKE MS T TAR2 , RHAHE
Z 83§ € 4oty BTS » E-OTD A a0y TARIsE S , REFS AL >
E—BRRAFGARAENTELARENFIARFLEELETME otk
B 0 W k6 B ko B BT

B# - E-OTD R F %k~ &R
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22, 3G A #AE A 2 AL B

2.2.1. SAI ZAx iy

SAI #% % Service Area Identifier » & WCDMA 493+ ¥ — BT A &
RAFX AT FREGMEREA CAE BTS
(node-B) #y48 Bl ko R BLAE - K F »
SAI=MCC + MNC + LAC + SAC
MCC : Mobile Country Code
MNC : Mobile Network Code
LAC : Location Area Code
SAC ! Service Area Code
SAL K& — {8/ R WAE > Thed —E% 5 Hmmbia - %
MS A A% & T - B 454 B 2e4% % (Visited Location Register » f§#% VLR)
R % Ewmusir4]% (Radio Network Controller » 4% RNC) #40i¥ %
EP by SAL - BN AAE A SAL AL A eF » MS 7T fE 894
EEIR -

B SAl B EG BT EER
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2.2.2. SAI+RTT =& Aty

SAIHRTIT R —# B AN IGCEBTHEM T X » EMAEFERRT
SAI % » BE EBRFEH R DR (Round Trip Time @ fj#%§ RIT) #o
MS Rx-Tx &85 P £ ( Time Difference > f§#% TD ) RTT #43+ E A Node B
4% frame & F4742% DPCH (Dedicated Physical Channel) Bj+5{%i£4
MS » %] frame & 4748% DPCCH (Dedicated Physical Control Channel )
B 463 Y Bl B Y frame &1k 5 TD &3t H 8] MS & L 47483 DPCCH &
1% frame &) 85 Rk & F 47423 DPCH R %4 %] & Node B iR frame
S RFRIdEK c AMARAR L RLE € -

INodEBI l UE I

)m

OLDPCH

W

RTT

Bt -RTIT&TD #EF X+~ EE A SAIHRTT R EEBHTER

HARFLEF MMM EEMERIRY AT EEAREAER
SAT R ZEAfL/] » B ¥ T LA MS Z4 £ 100 2R EE X -

2.2.3. OTDOA E A3 % 4
OTDOA ( Observed Time Difference Of Arrival) £ —# & B 7 3G 4§

BTHEMFX > £ GSM @B FPHFBRUGETM/MYE > AKX
E-OTD » 3 F ke RE o B A\ FHF o
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———

s

/ RTT Circle \

NodeB -(b) OTDOA

Hyperboloid

B\ -~ OTDOA L ¥ (T & B

BRETMF EHERARER  MS B ERE A8 T 47 Pilot 55 >
#52| R B) # 35 F 47 Pilot g9 2| i 8§ %] (Time o f Arrival » f§# TOA) » Bp
3H ey Pilot AR E - RBEFLBFLRLELE SRS LE  KALE
GBS EREE MR EEMSHRE - 2FBFN BRERa K
e BSE RIEMS Retey Pilot fa R EL R e $91F8] b K é 48
HH a RS 6y T 47 Pilot 12 35480 b5 £ » 324 TDOAab » LAkt
fe#Rela A6 b AW SR MS YB3 ERE L » MR a K
EAb Kb s HARIFEE ST o B4k > R TDOAac #1522 a
Eshoc R AR RS —BdEH - HELHEHIRARAEMS &
ME - FROWEFTHEETEAL RS BTS GEXIMUL) B
BER BERZZ2HE#RE - — KT MSRAEFHBISHABAS -
BEREAD  TAMAEKEAAAR -

EREMEN % FE MS ARl &4y BTS B Bp4E T 47 Pilot f53% -
Rk @ v erA BTS 0 BRAMME Y - —&Ti#iAAL BTS 4
GPS B R EFRE F@RTRABIS 4R -

OTDOA #y 4 EARLL SAl F ik 8% > 2R AR BEHY
B AR EFo AT N MS A4 10~20 AR EBE N AFEFEHN
BAEEMBRS > TARAERA > FRMBIEELMK BTS 2]iE MS > —
B RBITH KR E 0 FA4T Pilot 155589 TOA L ER THZ > BRE
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REEELIEE TAKEH L 100~200 2R - —#& %L OTDOA &
£ RS 4E 3~6s £ 4 o

23.  2G&3G 4% % T8 A 2 B B

2.3.1. GPS A 4g

A-GPS (Assisted Global Positioning Systems ) & 4834 #8549 GPS &
M EAE BHFEEEEB A MS HFAEHBUGPS Bl CHEARE
B %G MS 248 GPS BN 0 635 GPS AER T HBh T

({5l GPS M #8) E 3R - GPS T #iBh &~ GPS E&LE #BI B3 ~
GPS #HE T HKAERE) fo MS B H ey ey B (Hl4e GPS
E#IE ~GPS E& ~ GPS HHEXHE ) A AELF » MS TR
HHEAEE  BRKFAFTER REBRNETEAFRLERPHEM
BEFS dEHEEMS EAAMRGME - ML BHFRAEB
TARE F A GPS BB AR E R KR 855 F183h F H 3¢

B~ A-GPS B F &+ EE



F2 4541 3. & > Multipath Fo 3835 55 L8R & £ 0 A-GPS & & i B 4
$1:8%) 10 PREALEEZEE R MS ANFEE > REHLE
Multipath R E E IR T > A B AL 30~7T0 AR £4 + mE MS £
£ N K HE 4 Multipath FosBFE R Feh @k > e MS s E 2| 2 598y
#EAES  A-GPS B B R A AN > R EHRAGRM ; A-GPS £t
FEAERSHBE > EARSHERLT » A-GPS iR B RS A 10
~30% ERTAERET » FRBFHAI~I0RLESL -

232, ATI &AL HHF

B A& R 3# > CAMEL (Customized Applications for Mobile network
Enhanced Logic) ATI ( Any Time Interrogation ) 3R & —#& £ AL H 45 >
RBANEITHZSEI T4 LR X3 LCS 42 % 8F - GMLC (Gateway
Mobile Switched Center ) 3k i CAMEL ATI s 5 45 47 $ 4-3% ¢4 CGI (CGI
=MCC + MNC + LAC +Cell_ID) £, SAI (SAI=MCC +MNC + LAC +
SAC) -

g GLMC 4 A A F i f8JE LCS 2 & 8930 .8 | MAP ATI & MAP
Send IMSI - GMLC 3% i® MAP ( Mobile Application Part) k%13 #
EATAF4E 8y Cell ID &% SAC » K MBBbRGEME r REFELA P AME
A8 Bl 89 £ 8% - CAMAEL ATI AR BAT S S M XA BE A KB T 5 R =#
phase 5 4vk — o ¢

CAMEL | Phone State Action

in use returns last known CI or SAC
Phase 1 |-
idle not supported
Phase 2 in use returns current CI or SAC
idle returns last known CI or SAC
in use returns current CI or SAC
Phase 3 ‘dle returns last known CI by default
returns current CI or SAC if requested

4% — ~ CAMAEL ATI = # Phase .8



BHIRIR » & % 4% phase 1 > X EERBELTF ¢ & GMLC B R
B LCS ZpmeyEmF Rt RBAEHRERLF  GMLC 8B
Lh # 0 & #4244 % (Home Location Registor » f§#% HLR) #i%
Any_Time_Interrogation ; HLR ¥ #|R & GMLC &4 £3#74 &% » &%
i Provide_Subscirber_Information ( i #% PSI) 2| 3% A 7 % T4 VLR -
VLR 4 & /& HLR &35 43% /A £ § % MSC_ID - Cell_ID & SAC & #4
EAMe1Z 8 - wRATHLKHMAM > HLR 22 EH K214 > & VLR
3 1% PSI» VLR 4 #4845 3% K8 2] MSC 2, SGSN 4o R 478 &35 B4
HLR B ZATH &K & A MK -

B+~ B+—%3138H GSMATI & SAIATI 1238 %% -

LCS Client GMLC SMLC HLR YMSC BSC MS

1. Location Request

2 CAMEL Any Time Ijrerrogation Request

3. MAP Provide Subgtriber Information Rehuest

4 MAP Provide L

S. CAMEL Anvy Time 0!

6 Cakculate Position Request

7. Calcudate Position

& Location Answet

B+ - GSMATI 12 S 442 B
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RNC Node B MS

LCS Client GMLC SMLC HLR VYMSC

1. LCS Service Reguast

2. CAMEL Any Tirpe Interrogation Refyuest

3. MAP Provide Jubscriber Info Reguest

4. MAP Provide Sbibscriber Info

S. CAMEL Any Tirpe Interogation Regponse

6. Caiculate Posgion Request

T. Cakutate Posigon Response

& Location Answer

B+ — -~ SAIATI 2 3R A2 B

233. REBEHRKkEAR

AR 3GPP TS 23.271 T A ey = A Ay BF KRB AF - 54 2G/3G
ECROMERKAKRMBEME (B +=) THMLEEFLK
BEZAZRMAE > RFRALT

2G Network
SGSN! .

.
¥ ~ o _— G s
2G/3G-MSCBVLR | o

+ MGW A i

B+ =~ 2G/3G %444 41 LCS % R % R E
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2.3.3.1.MO-LR

MO-LR ( Mobile Originating Location Request ) 8.5 & & #% % & /7%
ERERELACHEEORMNER  AERABLB =A% -

Service requgst if needed

(Authentication, Cipherjng or CM Servide Accept if needefl)

Location Services Invoke

i

RANAP Location Roportlﬁ Control

Messages for individual positioning methods
or transfer of assistance data

_ RANAP Location Report

)

(MAP Subscrier Location Report (if requested
<

(MAP Subscriber Location Report Ack.) |
LCS MO-LR Return
(LCs Sgrzl‘oe Response|

Resuilt

Release CM, MM, RRC connections|

B+= - MO-LRIZRMEZE

2.3.3.2.MT-LR

MT-LR ( Mobile Terminated Location Request) % d LCS client
applications # By B ER » AERABLE T WA« -
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L HLRY
[Lescient]  [Jemc | | HSS::

] [ws] [

LCS Service Request] MAP Send Routing info for LCS

| MAP Send Routing info foLCS ack
MSC address
MAP Provide Subscriber Location

UE Paging, Authentkation, Ciphering

L.CS Location Notification inyoke

LCS Location Notification Rqtum result

RANAP L.ocation Reporting Control
>

LMessages for individual positioning msmo%

RANAP Location Report

MAP Provide Subscribe{ location ack

a

LCS Service Responsq

B+mw- MT-LR 25 AEE
2.3.3.3.NI-LR
NI-LR (Network Induced Location Request) & A #2324 & % & 3%k

Ao ATHTERP LS CMBRFE RS VMSC » VMSC LErAg# & K
RNC 324 RANAP {1 E4R 4% > R RAB LB +ZAT ©

CM Service request

I Emergency call establishement

RANAP Location Reportind Control

Messages for indiidua positioning methads
or transfer of assistance data

 RANAP Location Report

MAPSubscrier Location feport

—

MAP Subscriber Location Report Ack.

<+

(LCS Servics Response)

B+ % - NI-LR 12 3R i 2 B
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# 3 ¥ NOKIA 3G mPosition &2 % £
3.1. Nokia mPoistion % & 2 £ F &,

Nokia 324tsh#s% (end-to-end) X ERMMBBRAFTE #H

mPoistion °

Mobile
Location
Services

Location
Middleware

Phones

B + 75 ~ Nokia mPosition # = % %&

Nokia mPoistion % 3% % #& £ £ & &, - #®& # LIF ( Location
Inter-operability Forum) &£ #% > WCDMA ZAL % X T ek =

Categories Terminal support | NW LCS-support

no Terminal Based on cell or
support needed improved cell accuracy

1. Basic Service Level

%= - LIF &£ 42 WCDMA =4 % X 8

Nokia £ 3G #93% F R4t 48 WAL BARH & 4 oh @842 - & 2002 &
# — B8 4% SAL E R HH - 2002 4 F va & L3k SAHRTT & A 4 -
2003 4% =% % 3% OTDOA EAr iy > 2] 2003 £ = F %% A-GPS &
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s > B+t T E T ERRBRE -

| Evolution to 3G Locat

mPosition for A-GPS

mPosition for OTDOA JOTDOA

mrositon for | sar+ RTT (Q4/2002
mPosition for
SAI+RTT SAl

B+t ~Nokia3G L BERF A #8184

BB Z LR R = -

SAI IPDL-OTDOA

cell-size

“

quarter-specific %
shopping mall &

GMLC, Integrated
SMLC, LMU

town-specific

national chain

MLC, SMLC 1.5
RAN1

&=~ 3G B BT ZHFE

3.2. AR MK XX EBEHE

T B % Nokia mPosition 4 f§ SAI ik irrsey M@ E#E > B L
AR A LB FERAHIRA
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Category 1 ' Radio Pl
Basic MLS | Lcs:,w"mer

planning

Location Middleware/
Application Server

Common Components:

GMLC Location Gateway between
application and network

s/a SMLC calculates location
coordinates

Interfaces:
HLR - GMLC: Lh: MAP on SS87
GMLC - MSC: Lg: MAP3 on 587

‘| MSCIVLR
MITLCS

o peoni GMLC - SMLC: TCPAP
A 2 SMLC - Network Planning: TCP/IP
- u SMLC — Network Management
RNC -
RAN 1.5

Bl + -\ ~ Nokia mPosition 4 i SAI & 4 47 5 4 48 3 72 3% 6]

F B % Nokia mPosition {& i SAI+RTT E A X7 @R ELHE -
B L CAZH LB EEAGIRA

— T I

'Category 1
Basic MLS

Location Middleware/
Application Server.

New SW:
SMLC: integrated in RNC for
SAIl + RTT calculation

ONLY SW upgrade needed

Managemep( g WCDMA
NETACT .. = BT
/" Bas 2 { RAN 2.0 !
calculation SMLC

Bl -+ /L ~ Nokia mPosition 4% A SAI+RTT 5 4 5 4if 55 &) 48 28 J2 45 )

F B 4 Nokia mPosition & i OTDOA 5 431 # 47 55 64 495 22 15 B » B
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LERAZRAHFREGIRK

Location Middleware/
Application Server

New Components:

HW: 3G-LMU

SMLC: integrated in RNC
for OTDOA calculation
HW & SW upgrade needed

Network Interfaces:
Management WEDMA LMU-BTS
NETACT — BTS

B =+ - Nokia mPosition 4 F§ OTDOA = 4 4% 4785 84 4835 22 44 1)

F B & Nokia mPosition 48 Fi A-GPS {78 eh B RH4E > B LT
BRAZERAM FEEGIRE

Location Middleware/
Application Server

ONLY SW upgrade
needed:

A-GPS SW in SMLC

“| MSCIVLR

Network
Management

NETACT

== .
 RNC 2.1 Q
SMLC 3G-LMU

Bl =+ — ~ Nokia mPosition 4% F§ A-GPS & i 3% #7 1% #) 4% 22 14

WCDMA
BTS
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# 4 & WCDMA LCS release in RAN 2.0

BLIR A RBEMFREFZAFRE L FRBENFTEAHERN
RAN (Radio Access Network) F $#47 - sbhR A% 4 RAN release 2.0 #t
GMLCrelease 2.0 » £ 4vig T EAEMAE | REF A/LORE > #HARR
SREEENEEFRBAXE CHREZEA RTTHE - 2 44
SRR BAEE M A2 E SAI A X2 2K - EFEE 9% AL SMLC
EEESWRANY - AT RRMEHZEARE ¥ F R@BeFRH LCS AR
#% > BudnE A4 CAMELATI %% - RAN 2.0 /w3 T CAMEK ATI #
fit & CAMEL Phase 3 #9 R & - % ATI 3R % X £ &3t B H & 554t ATI
AHEFARZEMFTK  ZAMAPL ZAER b 24P+ XIEP
ZHRMECITREFEBRE -

4.1. Cell ID method ( SAI+RTT)

SAI & 4L X 4% RAN release 2.0 ¥ fu3s > XY B2t E BTy
RAN ¥ #47 > MBI BESHEE R (o RTT) BTk BH T hiE -
7 RTT R ERA B F#43% 8 Node-B F] 2 28 B 0F Bl AT4T o #) B pbig
BERIBP ST s o F #4388 Node-B M2 IE&E » 12 JLB i R e 30t B sk 4y
E¥E o B+ -3 SAI+RTT £ F &,

Gl Coverage + RIT

B —-+ = > SAI+RTT &4 % K,
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S22 % 4% SMLC /4 > 3£ SMLC €42 RNC 4 » TREK TR
K, (circuit) ##fé X (packet) X B2 RALH K44 o

LCS %7 Ti#ih GMLC # i £ ARF & £ » GMLC #§ s & KM%
£ CS prfe2 MSC » 4b8% MSC/SGSN 4% =# = (paging) 2/ £ #FEHK
& & — 4 % W reporting & K 4 Serving RNC ( f#% SRNC) » SRNC 45 %]
BB F R AT o sLEFEP{E B2 M /% CELLID > 5T & K ¢
FRHB A S RTTER -SMLC HAETH EE F MR EL OB
@ 4% % 5 GMLC -

B —+ = - soft and softer handover 5% F Z Cell-ID &4 % &,

#F % E R E A5 & T Br A soft and softer handover 1%
e
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42. PEBEE

B—+w -~ Cell-ID £ X2 @REFEEKLEETH

SMLC #4# RNC ¥ » T#ARM A3t H & Ko RTT -
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4.3, RSB ASWMIE AR

[skne] [NodeB]

LCS Service Request Send Routing info for[LCS

o Send Routing info fof LCS ack
" Provide Subscriber Ldcation

UE Paging, Authentichtion, Ciphering

LCS Location Notificati dure in case proyisioned

RANAP Location Reporting Cpntrol

If UE in state wherf no Cell Id

State Transitich
RTT Request N

l RTT measurment

RTT Measurempnts

l Location calculation |

Provide Subscriber location ack RANAP Location Report

Subscriber Location| Subscriber Location

”
<

LCS Service Response

B —+% MT-LR Z Cell-ID 4 X, REALE

TE#E T FAezEMEL (MT-LR) B2 MEE M e 15158
AR AN F RSSO EZERKEL RAN #9 B TR EMTE
N

43.1. %48 LCS 4z R & KK

MR EMFR  REMERIRET LT ¢
(DX edshsess X 5 sbohsed GMLC R -
QX EFRASM LR S i e IEH S SHH GMLC RE -
Q)X I F 4R F R AL -
LHAEREFERZEMAGE  LBESNE—EMFREL T -

26




44, @\EBABFENBZERLER

FE itk m » BUE & X3 RIT 4

System Components CI based via CS

GMLC 2.0

MSC M12 & U2

HLR M12

MSC Server M12

] B ] ] e

RAN 2.0

NetAct OSS 4 X

% ~RAN20 A E Aot

4.5. 9 4 53
EEBER YRS BeVEINEE 2 RGN RALR%EZE

b A R AR SRR ARG PHEE - WHEELENLEEFMZARE
LEE R BT E B
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% 5 & WCDMA LCS release in RAN 2.1

5.1. A-GPS

EEE R BB TMIRALE » GPS LIER AN F My 0 L HTHA
BRA By 4836 o RE S LCS #24F B T -GPS # % %5 04 B 254 7T 4 & 5 3£ GPS
M EBLHEEED] F R BTN E > £d GPS #WBITUE FHE
2

(@) FHRAHTELLEAXGPS £/ LA LHF REMH Y
g TEREEME KoFi§ GPS B4t idle #E K -

(b) T# 2> GPS a8y 13 T AR M B AER  HERET T
PR i B3t B ik A A BRGY3E u -

(c) T3 4vGPS &R % A 5 BALE 3T # & UTRAN
A3 A GPS hReie A T HERENHE (wER &
ey H ... ) EE o

A W #8) GPS s B A AR S A TR L —18 GPS M Bt eh %
BB HABLELERIARAEME  wERFEAHELALIGORE
BREHEEHHME -

IMU TE%GPS 893825 SMLC REM L2 HB L RABGE
HMBEAFFTET OB - SEEBRTUURER I XA BELE FRB X
FHELEHBREINOR A EB RN -

E R B AREIR A E B E W L GPS Wiy Ty X T 0¥
SRR E/mT K o

B BB R XMEELRFLALSTIAIIZER

(@) EHHLBAAUTELER  wEFBM 250 EF - #
EMER - HHMRE AP HEMEAAGRREEAZ
SN e

b)) FH W Ek s S H R TRHEIMEL - L
M3k BRRI P MBERZHFRE SEFHFE
e AN s A (WESEN) KRR HEANS L
B BB READREBREEENS I MAE
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LCS client/ Le
Application

Nokia NetAct )

B =+ - A-GPS B h X2 B EH A A Tt

FrEme M EH R T ERAEMNRE TMHIES GPS AEFER
HENER GPS HEFAAXTELTERETE  ATHATENE
710 8% B B1e g B — REF A nk (#5145 TTFF > Time To First Fix )
FIELE 30 D4 eHF ATHEXFREERESL » SMLC #i%
Ephemeris (#7 24 &) ARG & FH% - dNE LT MARG B2 8
WHBAERXEE ' KYH200~500 2E— 5B 5BEPT -

£ 55 2000 42 5 B » GPS SA (Selective Availability ) # 2% & 0 &
ERERIEI GPS TR E 10 AR - 38 R4£4F DGPS £k
HERERBATH -

HATHRBERZHENRE GPSESETEHEEH RN £
HEMRASELERE > ZHFRM AL 10n HEARETERFG
25dB #h2 & - A EENR A-GPS N ER Sk TSR RAE > R
HEEREEERYGEH S50 Q2R -

AAMEKT A-GPS th B BH -
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Figure of | Standalone Assisted Assistance Density of the
Merit GPS GPS Data Reference
Network
TTFF >30s 10-20 s Ephemeris, Low,
(Time to (with timing | (timing) (High)
First Fix) 1-10 s)
Accuracy |<10m 1-10 m DGPS Medium
Sensitivity | -130 dBmW -150-155 Navigation High
dBmW data, Timing

Coverage | Outdoors only, | Indoors, Ephemeris, High

LOS urban Navigation

(line-of-sight) | environment | data, Timing

&7 -~ GPS #Bh Bt Ak
52, wWnEH

o ATH - GPS B EHAK — BB < Bkl raw data AR & 4 &) >
Frol GPS REFE AT HAESE > LO¥A4Z2 ILMU ¥ - B ELMU
ThA GPS#£E (RERBAMRET)

I EE E R SMLC 4 A RITH (KRG RF £
¥6) REEE %Y GPS 85 WCDMA &4 @ @ 55 —EE £ 4%

B S 18 B &b 4F B GPS #igh B o

@

Al rvosmue

B —+-+t -~ A-GPS a7 X B R#E
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53, AR&MdllEERARE

B =+ \3RATHEM A-GPS FikE4L » % LCS £330 B & ¥ F 4
WERERIRASE—E EEHIE -

| Send Routing info forl LCS ack
<

Providg Subscriber Location

UE Paging, Authentichtion, Ciphering

|_LCS Location Notification dure in case proyisioned

RANAP Location Reporting Cpntrol

SRNC collects available network info
about UE and computes GPS
assistance data

o

GPS Assistande Data
GPS Measurefnent Request

>

GPS measurements
with help of GSP
assistance data

| Location calculation

™ Location Estirjate

RANAP Location Report

Provide Subscriber|location ack
LCS Service Response Subscriber Location
Subscriber Location

B =+ > MTLR &4k > A-GPS # UE R #s
53.1. FHngRTME REFG & (MO-LR)

BEHRWT - :
(a) SMLC # RAN 2.0 ¥ &.%4-% RNC (RAN 2.1 AR E£
Bk¥)
(b)RAN e Bt By T R
RAELAREBRARGHEENREL R T A &5 % SMLC 14
2 &K LEZ®HITP /&% GMLC 4 -
o RTHEAT P BLAR A % 4% MO-LR> R A £ X 452 93 & F RAN 4
1.5 $FRBAER T HHE %M LFMEBIER 3% MO-LR B AR RE
AR AP BT E A o
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% 6 & WCDMA LCS IPDL-OTDOA

6.1. OTDOA

OTDOA B — B RMF Xt F ik s RAAAERE » HAHES
pEH AR S MO EESMN LR LRATBLREEAEME B
iRy eE P LR - B B WCDMA @3 A 3EFE % > AR E AL 4E35 078
BEEHEANESHEFAELOER ST LR D8 (o BEFME) B
Bakt A X ORI FALATHRALCS Bay Bt TRy @eyHE R
826 4451  BRTEOEBRARCEBAEFTRENER > TUHR
# OTDOA F 54531t GPS B AR 4 4 > L E oA TEM -

RS T & (KRR £) 22 WCDMA &% 4 #3E%

(CPICH) &4 &%e) IMU (AR F £) EF - L EFRMEHE
%] WCDMA Serving RNC 85 SMLC 2% # @47 F #ssfr B eyt H o A sk
EastHE& TG F A S A REFRMEL -

F Hou T A Bl st B R E A L dm e 4 ¢ CPICH 3RIRE|ZEFR] £ A
BBHEHEEZ ) —HuepswRE - S HensdEfes
HEAMSHERTHAE S GEESE ReTREGHER %R
EEE (WX XME) B FHSLE SRUFTARDFTE=EEANE
GRE - BALTEHEFMRANSWARER Rt T s
BASRBERNE - RS A HKER (o FE— Ak ARG M)
1% Sb ER BRI K38 B AT -

Hi% Fiiz OTDOA EF (b FH#m4R4) & Serving RNC b
SMLC - b8 % & # A R348 &5 F #sw #1 SRNC Ri#y Uu ~ Tub (& Tur)
@i &d SMLC A AEF R AW S & %48 M &R H UE a4
B AREE Y SMLC TUAABAMHEEF A RUSHBHR > Hk
FAI Y F iR T A SAL &% RTT B
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IPDL-OTDOA

=

Measurement

error

_margin
e\ Base Station
&

B =+ A ~ OTDOA &4 F &,

BHRMT ABAREERANFLESEAOREE > 65T A
EHMERBRKAMO S TR -

6.1.1. LMU : Bt EE

REZHEFF KR F Ml T Radzs ey CPICH 33k > LA
ey 2| R £ (OTDOA) » BB R AR A G R R F ey Bk
TR E A WCDMA @k £ & AWM ERE S - LMU R & A &
HEE ARG M aHEERME (RTD) SHERARMIES M
BRE > wEPSELE -

IMU AR FABLSEL > TRFM%4MEE ODTOA EE > B
HIMUBRGERERELESH AR A RNC ¢y Loy SMLC ¥ T3t
BAEEMKE RTD > HebdE SMLC 3+ E F s Ee5E A T RTD
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1% ik o
6.1.2. Fil & #4 F
WCDMA AB#f ey b & THABRISE R - B R E A F MR ST LR
BRI SR EEFRGRRELNFEHENS - ATRAZEAME B
Wl BT AR B — N R o 45 3T BOF R4 AR B F w8 48
B M FREFTHE LA S 4 OTDOAEE -

6.2. W

o

[WCDMA MU
B =+ - OTDOA &4t X @B RER LM -

F BT A4 69 OTDOA 7 X 41 & F RN & S RIS S F Maw 6 A
/1 - £RAN s B *
(a) SMLC #4#* RAN (RAN2.1) - SMLC % ft & & 3Z OTD
EE - IMUEH (RTD3E) R EHE - 5 SMLC
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EHFH% - LMU SRR e N ommip £ e 3dE -
(b) #7¢4 LMU su-4% F§ IP/Ethernet i £ 364 > LMU #$8%
AR K& 15583 SMLC -

LA 3R A o LCS ARB 4 4938 3% & R 4 BB 5 OTDOA 7 K #
BRBAET X

Subscriber Location Request

" ODTOA Mdisurements
VYRR P —
UE Rx-Tx Measurements
[ |
Subscriber Location

[~ Subscriber Locatiod

LCS Service Response

B=+— - OTDOA ¥ X MEFH2
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FTE REREHR

BAEEFRERFCINEAF—ZHBR > RETUMEM bR
HETEE - FHBNEIA - ERLEERY  RAETEBAHE
BRMEUAFRERERE  URBMBRNHERAMARE > £HA
PREB®T - LY ARRBFAFR A A KT TR M
A » LCS B2 A 3G AT S Al JRAs S 8 -

BATT @ LAT#e LCS ABMBRKAH ©

(1) P £ FEETIE R GIS BB AR ETH0E RS
RERPABPDARL TR IR RTURTRALPAELER
WEAREHEMER CEMIARR - RBEOEARTHARE
¥4 - B IMERAGOIEFREIM - IXB O EH - HE
EH - HREANEE NZAL25M 0B FERENR20ESE
BERH  MEBRARNRBFRALRE - FEBBRER
F-EBERARTAERTHRBSAL FLALPETEY
emome ¥ T RAEAEZNX » B PDA B H BITHREHRE » &
ZFETHBAAFRELE LEATREXETR - AL EUGM F
BEE HSPTPRBTRRZERFEGO TR EAAKEBEE T
B #ZZ GPRS F# L4 A &3HE -

QR ZEREERATMHEEE "AHES  RE REAAHAFH
E# T*1314, RERBRETEHE (FETWAP) L@l » _4t
BARE 05 BR -S7F0a - T RERENEAE
B - B AT EAERRENTEHE IR 25 5 # Taipei Walker
I~ PRFE TRBRERES ) REBHBEAE REETR
PR - BRE M -BRAHEEEH LREADER - $#3E
¥~ B ik~ HE S BATRREG KTV T MBEFHRALT
UERYERAERENEATR - TRATMYFHMTUEBH
o~ 3FEF - AHMEH - GPRS fuv WAP Sy » R EHE
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WK - BARES - FARB LTI EREE IR
EFEHENEARE A TEEMYEHEE  ETUE B =
BARUNA

BYEBATA GBARTAKESSMELRTBRE APrFHA
HWINRTENERATRAMEAREBREH MR P TERES
HEARETHBRIY RTLAREHGADMH - &t~ F%E R
ReWm - AT -

REEBLUL— BB NGO CADKEMERER > T
¥ETHE "L BN REEREARE > BN ERETE
&S REAAMCABRE UL ERABK « Hlin B T A H4F 40
FHREME " B—FIHREAPFE - EFEES - SHHAN LR E N
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e BHIRM > BARNBEAFHER AN —BEFFES
KPR EM AL CTURAEFREFES B4 P 10 £
BT ReRPALEREGE 30 SR ERTRBL > o %t
BAREAGMLE » BB FMRA PDA L50KA S IMNEEREA
BIRESBENEEN L TEHHETFLE KRR S DENFEAR
FEH P B R BI R c HNEANRERAGOR N > FAE YNNG
REARRS —ERDURE - R THEE LG EARNZS » Bt
MEMBNESE  ARTREEETUBE —RIEH TMAKRILE
BERRENE)  BERBRBLEENFR - TEREFHEEHE &
Lok Bimegm g -

BTk FTHEMMBEURAR GHRERL  THHHEGH X
B HEREEZRR  EANRBAENEFLANT—EAHTERSL &
AFREHEA c RREBPLEBERRBE LA ZBRG—4
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