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BACKGROUND
Field
[0002] The present disclosure relates generally to communmication, and more

specifically to techniques for providing location services.

Backgromnd

[0003] It is often desirable, and sometimes necessary, to know the location of a
wireless device in a network. For example, a wircless user may utilize the wireless
device to browse through a website and may click on location sensitive content. The
web server may then query the network for the location of the wireless device. The
network would initiate location processing with the wireless device in order to ascertain
the location of the wireless device. The network would then return a location estimate
for the wireless device to the web server, which may use this Jocation estimate to
provide appropriate content to the wireless user. There are many other scenarios in

which knowledge of the location of the wireless device is useful or necessary. In the



foll ow ng description, the terns "location" and "position" are
synonynmous and are used interchangeably. [0004] A nmessage flow
(which may_al so be called a call flow or a procedure) is_typical Ig/
execut ed i WOAENZI3 obtain a | ocati on estimate for th@%’?éﬁ%@&“z
device and to send this location esti‘mate to a client entity (e.qg.,

the web seryer). Varjous nessaggs are, typically exchanged between
one or norfléﬁ?]‘@i‘weﬁcr’é’ﬁw’tth%?,mgﬁt@c%@ efis POYBOR c&e S%I}?By%ﬁ%s and, 3reped
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i nfor mat i JR084lom Anmessege Bow i(whichimaplge be calledcacrl) flgwt opd grocrdiienig
for the Wt&ﬁbﬁﬁﬁeﬂg\l\{%& & RS/ R othn 49bda¥ibE eétﬂxgaéé ?&Q{ni %eﬁe?% ?é%ean‘ﬂ%
y. wev g 0

the client entit er, these nessages a e traffic anong
t he vari oussndiéhisvorionestimate ésa cliEnecridyl (e g. dhaiveb saradi).i ¥amaug nimssages are
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Techni ques, for efficiently providing |ocation services (LCS) using
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I n an enbaqgdi nt Qf MD LR periodic.]ocatiop regortin W r.el ess
AR ) G A A A R g A S R R
request f Qocald®@ se@¢ibés. reporting of the UE location to a client entity

and (2) periodic location information. The wreless device. is also
called a user equipnent (UE), the network entity may be a nobile

services switching center (MSC) o I{’Mﬁ% iywg GPRS support node
(SGSN), and the client entity isSa SO c}tﬂaed an LCS client. The
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RAN WO 2065003031 TR WRZOQEd PRASES lochtion reporting to periodically report the

Iocation of a wireless device to an I.CS client. The RAN-based periodic location
reporting may be used for mobile terminated location request (MT-LR), network
induced location request (NI-LR), and mobile originated location request (MO-LR)
procedures for periodic location repo-rting.

{00071 In an embodiment of MO-LR periodic location reporting, a wireless device
communicating with a RAN sends to a network entity (1) a request for periodic
reporting of the UE Jocation to a client entity and (2) periodic location information. The
wireless device.is also called a user equipment (UE), the network entity may be a
mobile services switching center (MSC) or a serving GPRS support node (SGSN), and
the client entity is also called an LCS client. The periodic location information may
indicate a schedule of reporting events and/or a sef of predetermined events that trigger
location reporting. After the request is approved, the MSC/SGSN sends to the RAN



signaling to initiate periodic |location reporting for the UE. The RAN
may request a positioning center (which may be called a standal one
serving nohile location center (SAS)) to send assistance data to the
UE. The RAWW?/W@&%??di nate and control, the periodic | bGP 06/024328
reporting or may pass the control over to the SAS. In any case, for

each location reporting determ ned by the periodic |ocation
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RAN t hen sesgh lédagon egmitingndetasiinetrtetht @eriédie 1ddatidDintdtealVeiC/tRGCON, sends
whi ch forwards, the |ocation estimte Lfo_ward the, LCS client. The
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MT- LR peri ogdigonked@ad.i on reporting. [0013] FIG 2B shows a nessage
flow for NI -LR periodic |ocation reporting. 1[1001_4]_ FIG 3 shows a
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[ 0016] FIGS. show nessage flows for ased periodic

| ocati on rigfastiter dejail helaw. RNC- centri ¢ node and a SAS-centric node,
respectively. [0017] FIG 7 shows a nessage flow for RAN based
periodic location reporting with notification. [0018] FIG 8 shows a
nmessage flow for RANBRIEF DBSCRIPTION OF A HE DRAWINGSD
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[0009]  The features and nature of the present invention will become more apparent

from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout.

10010] FIG. 1A shows a 3GPP-based network.

[0011]  FIG. 1B shows a 3GPP-based deployment that includes multiple networks.
[0012]  FIG. 2A shows a message flow for MT-LR periodic location reporting.
[0013] FIG. 2B shows a message flow for NI-LR periodic location reporting.

[0014]  FIG. 3 shows a message flow for MO-LR periodic location reparting,.

[0015] FIG. 4 shows a message flow for RAN-based periodic location reporting.
[0016] FIGS. 5 and 6 show message flows for RAN-based petiodic location
reporting in an RNC-centric mode and a SAS-centric mode, respectively.

[0017] FIG. 7 shows a message flow for RAN-based periodic location reporting
with notification.

[0018] FIG. 8 shows a message flow for RAN-based MO-LR periodic self location.



[0019] FIGS. 9 and 10 show nessage flows for RAN-based periodic

| ocation reporting for GERAN i n packet nobde and circuit node,
respectively. hoozg% FIG 11 shows anot her network depl Oément. 0021]
FIG 12 sh&&Y WPk di agram of various network entiti®s/Pir0py @124
DETAI LED DESCRI PTI ON [ 0022] The word "exenplary” is used herein to
mean "serving as an exanple, instance, or illustration.” Any
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Mul tiple Access (FDVA) network, an Othogonal Frequency Division

Mul tiple Access (OFDVA) network, a network su rﬁ]orti ng a conbi nation
of the aforenentioned techn]J]:'!n'i@AJLEEDﬁ‘fi(&)ﬂl}J ON wi de area network

coverage as | as,wireless |aocal, area, netwrk (WAN), coverage, and
so on. A Cdgﬁghet V\g‘PR Wfﬁ?q%ﬁﬁpﬁﬁﬁhtlsdﬁé‘i &Fre}f’o?cémeéi)l\/ﬁel\’?”é’&i B %Km§e=
t echnol ogi ems@he) oABuNARRN G oMM e si gHHBRHHRA he Rt a CxePlary”
cdma2000 covers | S-2000, |1S-856, and |S-95 standards. A TDVA net work
may i npl endSmet Beressailyte be comumed atpeiorisd oh afwHiage0us Qrer ofier gbegiments
System for Igg Communi cations (GSM, Digital Advanced Mobile
Phone System 3Aﬁ\'/PS), and so on. D AWPS covers |S-136 and | S-54.
These vari oif823ladi The perfniid logition rapatting teokiaques deseribedchesoin may behesed far,
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Project 2" (3GPP P and, 3GPP2. docu S are blicly ai | apl e.
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net wor k t hafORDNIA) Z@SweRe D helWtile suppdttity t2ehRbina@ie of ahe sofn@htioRkie

net wor ki ng protocol s promyl gated by 3GPP. For exanple, a, 3GPP-based
net wor k maycH@oLigs; 3,aFtwerk Wishwide e aetyatk AoveLaes %Welﬁa%wgﬁ%ewm%)area

network t h%{en%&l(b\fm\ry\l\//&bob@%e,%dtsb 8n! AdCIMUEARNOIAEY hiflerR¥ebnd HEmore

air comuni cation and ile Apﬁl ication Part (MAP) "as 't he networking
prot ocol f dFDMbragion teehimagiesusitshias r¥ideeapd-GlRaMA0 Y+ 3cdma2000, and so

PCT/ US200G/ 02432808 LOR2Hs 54, 1458 NS 53ERRAS A TARAREy ok Shay

t hat provi des comuni cation
implement one or more TDMA radio technologies such as Global System for Mobile

Communications (GSM), Digital Advanced Mobile Phone System (D-AMPS), and so
on. D-AMPS covers IS-136 and IS-54. These various radio technologies and standards

are known in the art. W-CDMA and GSM are described in documents from an
organization named “3rd Generation Partnership Project” (3GPP). cdma2000 is
described in documents from an organization named “3rd Generation Partnership
Project.2” (3GPP2). 3GPP and 3GPP2 documents are publicly available. For clarity,
the techniques are described below for a 3GPP-based netwark that utilizes one or more
radio technologies and one or more networking protocols promuigated by 3GPP. For
example, a 3GPP-based network may be a Universal Mobile Telecommunication
System (UMTS) network that utilizes W-CDMA as the radio technology for over-the-
air communication and Mobile Application Part (MAP) as the networking protocol for

core network functionality.



and | ocation services for wireless devices, which are called UEs
(3GPP termnology) in the follow ng description. For sinplicity,
only one UE 120 is shown in FIG 1A UE 120 may be fixed or npbile

and may al ¥@ WEWA%Bed a nobile statign, a termnal, a PSUBREIFBES

unit, or some other terminology. UE 120 may al so be a cellular phone,

a laptop, a personal digital assistant (PDA), a telenmetry device, a
tracki ng delf0gd aFliGsdA haws UE3GRPBbaRY 16 Hi0edhet piovides pemmpninyion

base statio ' r.adi . y Al so.
recei ve. si oo ChRn sASlcls A7 SRR itk Alhatell e OV elibho g
of the G obihk fRlas+ihg descriptidoy SEemidi8)y, ortlh en&EUE0al sibaum kreBI(Gs Vit eUR
or the Russgjan 3 onass syste E 120 asure signals from base
stations i nf%'QANay sz)}‘%gao‘?ronrm@{gg pay ta]é&%a‘%lf"i i3t @Qﬁieggg%% a'ntﬁg}m“gl a
obt ai N pseudBsdrBL SniflRRSHME Bk Serh@folodNCBE 1PBSHaP hRb ibeNScalldfhr phone, a
satellites. These pseudo-range neasurenents nmay be used to derive a

| ocation eslieptht &parennal dgitalpssistan ABRAR/NCEIB Ty devica s ighing deyise, and so
communi cat i gn {iehabkRy lc%ﬁﬁﬁ{iﬁ%?ﬁf%%@%?h&é‘ﬁase SANEHsAN S 126 el ﬂeg&ork

RAN. RAN 130 communi cates W e services swtching center
(MBO) and/ dRAN)SEOvi U 12PRBysalgspecdivasigenly SG8Nne(vBGiSEBalliteg4@0awtich

al so comuni cat es, WL h rVi.ng .mohil.e | i.on=center M

Sndror o otARGE BR ot b PRSPl Sytitin RFSY AL AR Gt bem, or
sw t chi ng ftheRusdasGloaassaiystemi tUE $20 o eskanat kignfle fiom bsettafions in RAN
routing, and eventual release of circuit-switched yoice and data
Lot 5% o RSl itk PR e 106 Rt e kel e rree AESurRats fog
and rout i ngheseUsned kafiensi D DROKES! - Bist phdo Gl de SmendtreRREl ShayShd behad
connections, SMLC/ SAS 132 provides positioning services and may

support UE—%&Q’%G}OCE‘J@%%SQP’@PJHYZmﬁN@_'netmr k- based positioning nodes.
Posi ti oni ng;lggﬁ]er SRASY f30f ﬂﬂﬁﬁéwﬁf&bﬁmﬁﬁiﬁé&%ﬁ%ﬁuﬁ 1RGEE "t}{f})t'@r%ut e

geogr aphi c | ocation of a target HE. may have severa

associ at ed douerags ana ofERRAN EHAN UAP cempunidstps withta mhbilenser vices|s@itching
to assi st } | 1 Qnj o ' | i A
of Arrival (CPEIRES Sl clihe EBRE B oo (R sl D RRERRG
and/ or | ogicoaimymévates oWitla aRédxviog mobilwalocitéonp bepsdrc IMLChmdd/of agitgralzlope
separate i f t I C (SAS). ln.any case,.in the
ol tow ng. oMEEGRRE (AR 2, M5c T astBp e e RS ant Pt
}I\/net her or segichdd c]:aills (e.@mah@,a’oh%ng?ﬁdlﬂ eveniney kelédst of mal(sﬁit-miméd yeRarnale
-froma RAN._ [00 at eway. nobil e | ocation . center (GV.C), 150 .
per f or s véita{a(ﬁaﬁgffaﬁggﬁ FHEI IS FOUTFRERIPR. | Rk 168 peﬁ?msé@gﬁcﬁlwmﬁl foyting
W th exter Factiefrd \paidt-SwitdHed cRIOMIRSkS R iERSconfisttind S SFUOFSAS hes
privacy, authorization, authentication, billing, and so on. A hone

| ocat i on r @§RWdesr POSTIORNEIEIHECES \f5E APAYLEIPPSE IWiEbaseq.| BBy asyigled sangy easwork-
registrati %'asewaogiﬂg&ﬁg %@1933 EFEQE{oH%%Q&@{ch? ﬂ%@rﬁtionaﬁty that detects or determines

a geographical location of a target UE. An SAS may have several associated Location

Measurement Units (LMUs) (qot shown in FIG. 1A) to assist certain positioning
methods, e.g., Uplink Time Difference of Arrival (U-TDOA) positioning method. An
SMLC may be a physical and/or logical part of 2 RAN or it may be physically and
logically separate in the case of a standalone SMLC (SAS). In any case, in the
following description SMILC/SAS 132 is treated as a distinct entity whether or not it is
physically and/or logically part of or separate from a RAN.

[0026] A gateway mobile location center (GMLC) 150 performs various functions
to support location services, interfaces with external LCS clients, and provides services
such as subscriber privacy, authorization, authentication, billing, and so on. A home

location register (HLR)home subscriber server (HSS) 160 stores registration



6 information for UEs (e.g., UE 120) that are subscribers of network
100. An LCS client 170 is a function or an entity that requests
and/ or receives location information for LCS targets. An LCS tar et

is a UE whd¥2%PPW03%Bon i s being sought. In general, an REEUSZ4602

may reside in a network entity or a Ué or may be external to both the
network and the HE. LCS client 170 comunicates with GLMC 150.
[0027] For isfomphtiani foy UBs(@g., UE ERDist sesvivetibeanof natwork 108 Zay BCS client

: ! i ; b _
Bt et 0 BEFERBRar Bt AR Sp AL WL B3R fion or LS
descripti ortm(gétsLohaUJSrta@et( sl CUE $haSS)lodafRed ssalstngd pousht. nIiBgieral,San LCS
25..305, entitled "Stage u onal eC|f|cat|on r Equi pnent
(OB posi C ISR TE0E fraadory P eoiOar a0 Sy fescip 1 o Sheidyor Bl
entitled "Ryookl l@clﬁh@%o@nﬁﬂﬁﬁate@%tﬁ'@LM@ Ikpcation Services (LCS)
I n GERAN (Rel ease 6)," of which are publicly available. [0028

FIG IA shd(ABZ?a c k& SIWIWCW%EAFEQW%W cafitiessthaj arp p%rtlgﬂmﬁéwréocatl]on
net wor k ices.! FResB RERV e EYRIEK hre dBldrib@l it {@%@ng;%révle&ﬁmtea 8fnrcRonal

this netmorﬁ conmunicate via a core networ or ot her
net wor ks (rstﬂgeéhdmripﬁoert;Logax)on SiEviEQSO(I@Sb Feleaso S rig IGRP W§y25 305,

conmmuni cat e « nt VI k [ |

3GPP- based 8@%?({1 ﬁ%s eiigﬁncflﬁ flc E8}34\/0‘5(:{ \ﬁlrlse§| g%%‘% lne ﬁ&?ﬁ?“’m&ﬁﬁ% K
102, a ’ h 2 ggJ’IRANQRkJeMQ . aand 11a3GPH H@S@LOﬂQ ereitiad !“Euﬂcﬁlﬁnz;-l\zf(t)@la Letdscription
net wor a. net wor | rrently servi |

et wor k10 EScdion St ss eLChin AR (et 6%l oE g e ety Avaitavte
Request i ng [o@ispor KFIED G Al shiows B eiswi Whick ILE YU soinrinGc s with a difBlemadvork
originate a recLPest for the location of UE 120 and/or  receive the

| ocati on ofe-BEthedomegstigorkhi ab Pk the datwes cnsisies Methisnebvork copuggnicpis dht
fromvisit edreNRiWBiKanHAZ RRG dHBY n&%of@?n&%wﬂ%n@l(ﬂ'1W)erﬁﬁt12f)r19§5} be

requesting network 106. Requesting network 106 may al so be the same
as or di f f eeaming pndmay cematice wikhrditferary yisiteh aetwadswor k may be

referred t I
enbodi nent ?‘%‘ﬂ%&n %I@ %\gs %?g??gg&%‘é%ﬁéﬁmbi Ptoﬁlgisuc‘gsoasglglger%
gener at i on sé2{Bg EBVIEDEE, Ralhime Actweds lwetmzdrareqmgl)nelmt HWoed ¥isited
third eneratio Uni ver,sal, Terr strial ess Net
(Urrany 5 806 caAag s ) g oEE G s HenE e BB 58 Be R0 ie 0
2G MSC 140 RpetwcnRANh hdeh TlYy120aa8 @ sabutipitiine SR @uedting reetdésk IGEE M@mork
and/ or a 3G MsC é40d UTRAN 130b ., communi cat es %yﬁ 3G S%Jﬁac
and/ or 3G VEsCVhigh I.CSeghignt I@’%Q:Wyo%?&liate% Teguesf; fef R@@n( rgd/or
3G MBC 140¢kiaiy the 1R1iAMSSE BEr 198! - Hénd/ h&tivbR0163MeBy (¥-th&¥H aé1-51061fferent

supports |ocation services for visited network 102 and communi cat es

with MSCs fproysigdanetuery 198 andupmde tirowmersg of dfterentifiom mauesting network
provi des pqgs !t ROGHeREhg network 106 may also be the same as or different from visited network

102. Each network may be referred to as a public land mobile network (PLMN).

[0030] For the embodiment shown in FIG. 1B, visited network 102 includes a
second generation (2G) GSM EDGE Radio Access Network (GERAN) 130a and a third
generation (3G) Universal Terrestrial Radio Access Network (UTRAN) 130b. GERAN
130a communicates with a 2G-SGSN 140a and/or a 2G-MSC 140b. GERAN 130a may
also communicate with a 3G-SGSN 140c andfor a 3G-MSC 140d. UTRAN 130b
communicates with 3G-SGSN 140c andfor 3G-MSC 140d. Each MSC may act as a
visited MSC (VMSC) and 3G-MSC 140d may be an MSC server. A visited GMLC (V-
GMI.C) 150a supports location services for visited network 102 and communicates with
MSCs 140b and 140d and SGSNs 1402 and 140c. SMLC/SAS 132 provides positioning



WD 2007/ 002303 PCT/ US2006/ 024328 7 services and nmay conmuni cate with
GERAN 130a, UTRAN 130b, 2G MsC 140a, and so on. [0031] Hone network
104 includes a hone GML.C (H GW.C) 150b and HLRIHSS 160. H GW.C 150b
supports | BOAWEWIYer vi ces for home network 104. HLRIHSSHEH626RES
registration information for UEs that Tare subscribers of hone network
104. Requesting network 106 includes a requesting GLMC (R-GLMC) 150c
that suppor 8evicesomd mayrrosuniests with CHRAN 4304, RETRASN udtk 2608SCAI40homgh
not shown I&hAs IB, R~ GLMC 150c and/or H GLMC 150b may comruni cate
directly wit GSN 140a, MSC 140b, SGSN 140c, and/or MSC 140d in

vi sited net 098K 10Howmeactppkdp4 irxleled ahané GYAC (HEMBR] 15Ubemd EIIWOHERS

entities in so be.referred to b th anes
T ot her hetith oMEG 150 Srorbat RteEth SRR IS e tsverk Dy s/ IR0 o
Secur e USEithls arsgsttaﬁﬁatmmﬁnétﬂﬂar BES Md: 984 @ﬁ&cﬁﬁ&m GRbRAnd¥ o0 8.
Mobi | e Alllance (OMA), an LCS client is sonetines referred to as a

SUPL agent , Reguesting neswerk| MOédnaludestLeqp%ﬁ&lag (BME R+ GEMOLIGPe that isEprorat
T.
supports SUBkaHon s%ﬁh&e@cfof‘rég i t%gpgéer%tﬁ'@dgp(xﬁf- %owﬁqgrl:g& M.

is called a SUPL positionin unctrons ‘a

signaling pGLMS} Pl apg/or H’e@bl\@mohmma@bmmm@at@&rmlg witht S@SM a0y M@

sane as th p. rped es n naned entitie

are broadl 313 &]SJ 1'm BERY lﬁ@cér%g%f)r %Cg%%é%ﬁgpee B3 ero\%ﬁg Vi3 ARPTORIAG qteirfa]c%ss

A GLMC nay [@D32] beTh)aahd:twdrIaentitms:a‘t FII8. déninelr 1B anylalsS teekieikd t@by other
MPC),_ and so on.

| ocati on server,. a_nobi 0Si cent

SM.C may al g dn OHF 88 %o ‘{?'8 ﬁgﬁt@ﬁﬁf‘f te‘('tﬂreﬁosF F S ARG E’e‘i‘llsé‘fure a
posi tion delU@E“ Plaad LecutRAt (JTIPI)PEE)itechi pS&mﬂEated bydepes AiebiRAAlMiance
net wor k may Iud any collection of network entities that can

provi de amﬂ Sseliept iscsometigies gforradtp as agid- agent eCEMI] isviriirgl 2
descri pti onsys, flél:ratlgi@gﬁt&aﬁﬁ,@)n%tWErthatlﬁl%)bﬁk 5tPL kAautd %P%‘”}:%abled

| ocation of UE 120 may be requested gp | cations
runni ng attelllTH@all-@ETMﬁ%an Csisi eplledti SEPbr pepiticaringd cénteraSPED. The

request (Mg td t ﬁ %‘yﬂ
results in rrlltr)"jbal)ofl% t e?l a?gl%&’f]loocac% b%qu{érgéagg}ggtna -E%H?{?S,n&gnjnﬁpf %Pe
appl i cat i ossme mrihosg perfeinohsl bmyheocfomeb;@nmnwcmﬂ nameglsergitiey bmgaz'e hﬁ:oadly
target UE é( SGSN 140a, 2G NS 3G,S 40c C
140d in FI mll’%) enab eGP s R cTPIien g AoV ICo R 250 b &2
(NI -LR). Thecatiog aérit& ameOSEsei% a myndfiﬁseﬁbﬂwﬁﬁiobﬂe pa@uamﬁ@cenwl(MPC),
results |noeshot 0 \%;ﬁe) tion reporting, or pultiple
{imes with ISP OB é&f&@? afled 7 pesitionipgsen aePYsRApter a
reporting MFoBaaﬂ a@lemhmtdna@ (PEE)] 4dd"SS BB YIn REnBANLRK R tWIrk e include
peri odic LR nessage fl ow,
any collection of network entmes that can provide any range of services. For clarity,
much of the following description is for 3GPP-based network 100 in FIG. 1A.
[0033]  The location of UE 120 may be requested by (1) applications (Apps) running
at the UE, which results in mobile originated location request (MO-LR), (2) applications
running at LCS client 170, which results in mobile terminated location request (MT-
LR), and (3) applications running inside any of the PLMN entities serving the target UE
(e.g., 2G-SGSN 140a, 2G-MSC 140b, 3G-SGSN 140¢ or 3G-MSC 140d in FIG. 1B),
which results in network induced Jocation request (NI-LR). The location of UE 120
may be requested one time, which results in one-shot or immediate location reporting,
or multiple times with a single request, which results in periodic location reporting.
Periodic location reporting may be achieved with a periodic MT-LR message flow, a
periodic NI-LR message flow, or a periodic MO-LR message flow. Periodic location

reporting provides a location estimate for the target UE to the LCS client periodically
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Periodic location reporting provides a location estimate for the
target UE to the LCS client periodically WO 2007/ 002303
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trilaterati onOgA- FLT% enhanced observed tjme difference (E- OTD),

observed t itelocaiioni erddiésgieteamined fpsed o ixipymationgbigged Y of plgeady
net wor k- bas@@h@ﬁel%ﬂ@mmw%Xespee@r As@i‘ét%nééoﬁbﬁl' @RI, TR Trhﬁ)éiﬁet%ﬁbb éd

uplink time of arrival uplink time difference of arriva
(U-TDOA), drade, thplocateraptibe IEFemay B detanmined by nplitnedspiemenisosadeiad nin g

met hods for, H{Pﬁ B@gm&g%ﬂg%\&Wm ng nodes nmay al so be enployed in

conbi nat i on net hods derive a location estimte for
the UE basdd35§0l élhy UE-matdlahd t EEmesiger anwies snajndxtlhawe/aho@h posﬂmmnﬂf

accuracy. Th hybr i gaés (g‘_tpé;t der i Veg%ﬁrél gcﬁl?@i %&Eat F\‘Paé ga]d’g}(
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and hi gh rahllaafnubntoA, FITDE obhimctd dbséd tiamed diffekXnee f’(ELGIDD)E 6lREdvE@ tine
| ocation e t mat e hased o&yfg&guran nts of_ base station timng nade

by the UE rence ol% arnival so on. The network-based mode may utilize
various positioning methods such as uplink time of arrival (U-TOA), uplink time

difference of arrival (U-TDOA), cell-ID, ephanced cell-ID, and so on. Multiple

positioning methods for one or more positioning modes may also be employed in
combination. The GPS and A-GPS methods derive a location estimate for the UE based
solely on satellite measurements and have high accuracy. The hybrid method derives a
location estimate based on both satellite and base station measurements and has high
accuracy and high reliability. The A-FLT, E-OTD, and OTDOA methods derive a
location estimate based on measurements of base station timing méde by the UE and
have more intermediate accuracy. The U-TOA and U-TDOA methods derive a location
estimate based on measurements of UE timing made by the network and have more

intermediate accuracy. The cell-ID and enhanced cell-ID methods derive a location



have nore internedi ate accuracy. The U TOA and U TDOA net hods derive
a location estimte based on neasurenments of DI E timng nmade by the
network and have nore internediate accuracy. The cell-1D and
enhanced c®Q2%%¥¥Bhods derive a | ocati on WO 2007/ 002?»’6)(:??‘{[]5200‘“7"'024328
PCT/ US2006/ 024328 9 estinmate based orf a cellular network and have
coarser accurac These various positioning nmethods are known in the
art. [0036]¢sygna i/%bgseﬁe@s&g‘@lmlaév@“’f@ksﬁ!ﬁpbﬂe PRATIEH diceurpasp o rtiesry verfious
the UE | oc étgf% descri bed bel ow for 3GPP-based
net wor k 10815|Sn m%m %Léelgie?zﬂvn#églggaéﬁ flows allow the core network
(e.g., MU mm 14¥priows messagecflawditousupborz petidutic rqpertmgobfcthum location to
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(i.e., ap i %ﬁﬂh{ n request) and (2) periodic |ocation
mfornahoﬁfl% é%%%l (gc info") (step 1). GWC 150 may verify the
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get e& m nes SgﬁvwdiREchaﬁu méssﬁefthlﬁ: éba&uﬁlr(d) h%llﬂbtaﬂom rb%nélﬁc loe8ion & d?oxﬁ

ased on subscr or client subscri ption data
the subscrgeh ﬁ@fiialéod%g cHfRf/ U(ﬁsﬁaat & BhiopiG logatiap eqessh) §98n2) modrc
(2) perfor MBcafoR iif¥@¥ion Q"’iﬁﬁlﬁdx@@&eiﬁfcﬁ?(s@eppf \@qchmfmi vdry telBeddiy
subscri ber, and (3) assigns a reference entifier that is used

to associ ato 1&%@&;& 7R, et atthenticate s LQquhent 2heé nyi @mmne whethasdhe
| ocati on_r guestien: RO antHdB & | FAAEY « Jgﬁ&%a 153\41& 1R grlaeer i § 2] ﬁe
cli 1S

client 170 orthlst pe of to reques perg:?%lc
| ocati on r@pﬂ)mlmdgthfemGMECﬂ.ﬁO (l)adwwrmhﬁs e identifierl [ﬁyzmgﬁﬁL@S) ghadity of

notified of n t reject.th
request . 6‘6‘%@‘? %Wgﬂkﬁ%%i ?@6&5‘ t%n %taktro% %{ﬁﬁ@xegg ?Fr"oé ﬁ{elﬁsgg’f’%rhﬁatﬁvg’é it
SGSN f or Llsﬂasﬂ:ﬁlﬁl:r of Uik mZCG‘dhﬁIoﬂ.Bﬁa sqipﬂiiﬁd bySﬂIﬁic]Riatﬂlﬁ(D‘;g[Z} Pérforin®a grivgey
nmessage to 160 to re or ma n for the UE
(step’5) " eliiReeetgh aumbiicr arinomanedi Suagibomgnd bDgisgts pegeronce
Acknow edgi@atifisre@oR et tlé’\aﬁedCt@rﬁsé’dMe Eﬁlﬁe@ﬁ:ﬂf ﬁfcﬁucﬁf reports with the original
periodic location request. For the privacy check, GMLC 150 verifies if LCS client 170

or this type of LCS client is allowed to request periodic location reporting for UE 120
and whether the UE may need to be notified of this request and allowed to accept or
reject the request.

[0038] If GMLC 150 does not know the current serving MSC or SGSN for UE 120,
then GMLC 150 sends a Send Routing Info for LCS message to HLR/HSS 160 to
request routing information for the UE (step 2). HLR/HSS 160 then returns a Send
Routing Info for LCS Acknowledgment message that contains the address of
MSC/SGSN 140 (step 3). Steps 2 and 3 may be skipped if GMLC 150 already knows
the address of MSC/SGSN 140. GMLC 150 then sends to MSC/SGSN 140 a Provide
Subscriber Location message that contains the periodic location request, the UE

identifier, the periodic location information, and/or other relevant information (step 4).



MBC/ SGSN 140 (step 3). Steps 2 and 3 nmay be skipped if GWC 150
al ready knows the address of MSC/ SGSN 140. GWLC 150 then sends to
MSC/ SGSN 140 a Provide Subscriber Location nessage that contains the

periodi c | ¥OANEN2I%8quest, the UE identifier, the peri®¥hi/ESP¥WLaRn

i nformation, and/or other relevant infformation (step 4). WO
2007/ 002303 PCT| US2006/ 024328 10 [0039] MSC/ SGSN 140 may
aut hent i cat B08%at MRC/BESNod#Q mayc agtheicate dhats the gericdiq dagation apqest is

step 4). If i odi. gy | i i I,

240, my | noldieaRate Qe 8. B pARUAAUASH e Ak, BT MOGRLEE
120, for exanpinyoks RANUB®@(peviasn praging irel amdltkatitaioamf3JE 124, for example, if
notificati riva verifjcati .S _needed,. then..M3C/ SGSN, 14
noti 1 ca UEDESG0 Rias KR A (leB ). RihelificatBE OF Biivay SPoaH N trssods thea
| ocati on r eNiSERSGSMA40 motifiey WEL {00 tSadert i @i theOwirdleqtyusBe b SeBdic

(also step 5)., UE 120 gaﬁ% lProvi de its capabilities_to RAN 130 and/ or
MBC/ SGSN 144§cation gequesiiand fauary e ygsr tp gBrOTAsHY pprupsies(@lse sisn ShokESL 20

are suppor t gdy vidBe:s Ypdbaliee iSRAR B anVBEMEEIRGSAA 0t E'.g.r) whERESHE YEE

120 an LCS Periodic Location Invoke massage that contalns pertinent
i nf or mat i orbapest andie Perbvied modesattp srppostgd dytthe &lhy(alsot step Pler MSEVIGSN

| ocation i{yf0 L.on,. t L ef ce | .

(step 6). THOHEESu o 1A€ 126 an 225 Peiifert ToshERC bkt nR508 S Horiips
(1) a list mftifehiViNdoimmtishi fon therpedddic lotationt sequest dpgyr tthe gerisdial Ibeatien
(e.g., MOLR.request.s rigi.nat ed), an 2 n_jndicati f.or,

each PLMN algfotﬂ%}a e%l'ﬁ"e]pa%( r@o%%ﬁ\f%teﬁ%ﬁbs a@&ﬁé Bé)sgaapp@r ?'Ja?ﬁa]ébgqjeno‘ﬁw
| ocati on r dpettiomhvokd nsdge ShayohistlidNidel @) iaHitusFePEMINIER whibh @@Hedlt
MO LR reqUﬁsts. may be restricted to the current sgrvi ng PLWN. [0040]

UE 120 t HEFAUSRAEROYRE M e MERLR aedyssts; way be giginaieh) and @k an

Acknow edgnpditatiBRSHAGECH PR 41 16 ahRShMBE PEMNT suPPbrtst RANELED PeRodic
| ocation request is _ accepted and can be actively Supported b

subsequent RLPRIGDEFINEs tI§ noHisk ok BisMNs inincludad ther subssaueat MOrbR regyasts
woul d not  hg,\Need@deitdol it SuiResadR: PEMAEE it 1S already included in

step 5. If the periodic location reguest is not accepted but any
privacy verl0940¢at i10R 128 thext eqnds tp MEHFEGSNhEID a1 EC$Rerindiel Idodation Invoke

i ndi cating L)1 | L ow. peri odi.c | ocation . r.eporting but .an
nabi 11ty PR ARRE Rl e He, MRS Wit 5OR 0 ok R et E R
requests. lapcepledtand ase be MEG/BGHNpdrd byegnbsdgnbht MOVIOK eequests, OThe result of

| ocation reporting vi.a ..RAN 130, .as descrihed bel ow, O herw se,
error resp \ }gﬁwfﬁ:imﬁ%ﬁ 383133?“%'[%@? Nhis Eessage, F’@f’%l’tﬁ%ﬂfelag‘/ @?fuaed

150. I'n anyn g8p 8., HNMBREDSEME baLionebelRstti®notEvbdptekDibht anPp@VdcYd Qerification in

Subscri ber Location Acknow edgnent nessage that indicates whether

the peri odiSEPPGEaERdRT B 8iwauld brciadiseting 1 willipensys toPHPY negsdiaderation

contain reporting but an inability or unwillingness to actively suppott it by subsequent MO-LR

* requests. In that case, MSC/SGSN 140 may still invoke periodic location reporting via

RAN 130, as described below. Otherwise, an error response is originated by
MSC/SGSN 140 and returned to GMLC 150. In any case, MSC/SGSN 140 sends to
GMLC 150 a Provide Subscriber Location Acknowledgment message that indicates
whether the periodic location request is accepted (step 8). This message may contain
other relevant information such as the list of PLMNs sent to UE 120. GMLC 150 then
sends to LCS client 170 an LCS Service Response message that contains the relevant
information (e.g., whether the periodic location request is accepted) (step 9). Periodic
reporting of the UE Iocation to LCS client 170 is thereafter performed using the periodic
LCS capabilities of RAN 130, as described below (step 10).



ot her relevant information such as the list of PLMNs sent to UE 120.
GWLC 150 then sends to LCS client 170 an LCS Service Response
nmessage that contains the relevant information (e.g., whether the
periodi c | ¥CANBN2H%8quest is accept edi (step 9). Peri odicl/US28056R4324% ¢
of the UE location to LCS client 170 s thereafter perforned using
the periodic LCS capabilities of RAN 130, as described bel ow (step
10). WO 2006006@312303"1%@!3 \sRowo en embedigentiaf § possage fow 219 Hos NEA pesiodic

enbodi nment qe - i 04l | e
oporting. N EORRAE MU ol %ot BRE P pldERI0 Bter resizes
resi des wi within MSC/SEBN 1Ha0oraesidesswitkia the tsne PLMN sades Mirkédyalinkedsto
directly Ii GS t e 5 6,7 and 10 ,of
message f | OW%&%#P@S%%{% [l\l’t %%gg’epgnd?ﬁ} gfgpesg?geﬂo“bzﬁ)n@nfﬁfond?o steps 1,
respectivel ¥,6,0f 9 ais 5B 9&pédiely2 00mesdadel flow 200 infIG. DB S FapRedsh@iad 10,
LCS client 170 ﬁends di rec GSN 140 an LCS Servi ce Request

| VBC S
message { habCSEBAATAEenas fipdisp MIGSGENOHO FBdGosTertine kpriteriarencs tha
l'ocation i NEQiARS 120 BerfoificRochtion MRfsSGRN JetiBaiteiocRih SbinsAlR Rt 1).

the periodic |ocation request is allowed'and, if the request Is” °
al | oned, neSCAYGRE 1RAKRay3mtheptipnde thet the reyjpdig lepatiom taghent i dbavwedrandf if

TIE 120 (St@D Shrest 1Y B ay 10y AR Al G810 Be@omPhdsk YV &l nkiERoh A
is performedin s%ep : &ps b an 0 ssage 8 10 are as
descri bed abBveOf(gep feskaimily) mniidationMB@riS@&SNvetdiBatidnein pedortied in step
i cat s eCBE SHE TR TEANE ToLIND ot Pl Co i rater desp %)
Per :c odi cdr e]1sm|clc/£".(Eﬂ;\rr1 a0t fen g&dso&icgbﬂp o ES_LIS_G&IM 1'7%en§£A ﬁﬁ%%&ﬁcba{@p&ﬂser
performed using the periodi capapilifies o i , as

descri bed b‘@?ﬁ%gﬁe( Ef{a%b‘?"ie s t"g%fh%] the, n@“sf‘?&%?“aﬁ%%dﬂiaﬁ%ﬁﬂedofs@ 9.
nmessage f| omrd@f kpsrtidd ot RePBE IQ@isn 1d RCEIcLOR 178RQ HekddBer pdifdeinbd hdfe
is in an idle npde, then the UE reﬁuests a radi o connection setup

and sends tt8e peRpedicsieCy capshidiies ¢ ABge deseribedpglovsésien KB Request

nmessage i ndj | NOpRGT El%%fwist f : |l et - I Gejgﬁ_ .
service (sﬁggﬁll) Fﬁ; % 2a t?éb(?irl]rﬁ?tc?ggir}ggs? rmdg,éél?cﬁelﬁ t e%LEodw
sends a CMIsativhcrep®éngiedt W8 12heis ial ameally muiealhensthe dUE adquests a radio

connection | t 5 RAN 130 forward he,. ervice ugst.
reosage o VEPEaERES g Rl R Koo Rpdodge CF SRbice
aut hent i catRegnesh nebsaigpindicatiog 4 feqlilist 1@ call indegenddhisupleiernsryrsetviter{siep
Di rect Trangf Servi ce,. Accept SS Lf TIE IS ip the
ded cat ed naud PEOGH Fopa S4Ei¢E50 s T Ok e e o Caspied Reoet ey
130 and/ or AfefdyShsbiMidid rado Gonncedial (ARG s%ﬁ)ﬂﬁ:ﬁﬂa?zﬂﬂfmﬁﬁl@é e CM Service
UE- assi sted nbdes are supparted by the (also st e‘gl % For clarity,
the conneciSaet sBPSAgP s@e@gsqjsﬁ#{)ub’rq ISR B G MSESETRe KOciingigpies
swi tched ( GRiheRt¥BbNand ciphering if UE 120 is the idle mode or refurns a Direct Transfer CM
Service Accept message if UE 120 is in the dedicated mode (step 3). UE 120 may
provide its capabilities to RAN 130 and/or MSC/SGSN 140, e.g., whether the UE-based
and/or UE-assisted modes are supported by the UE (also step 3). For clarity, the
connection set-up steps 1 through 3 in FIG. 3 assume a circvit switched (CS) domain,
and signaling is sent to an MSC (and not an SGSN). The connection set-up steps for a
packet switched (PS) domain are different, and signaling is sent to an SGSN via RAN
130. Connection set-up for CS and PS domains are described in 3GPP TS 23.271,
which is publicly available,
[0043]  UE 120 then sends to MSC/SGSN 140 an LCS MO-LR Location Services
Invoke message that contains (1) a request for periodic location reporting of UE 120 to

ICS client 170 (i.e., a periodic location request) and (2) pertinent information for the



and signaling is sent to an MSC (and not an SGSN). The connecti on
set-up steps for a packet switched (PS) domain are different, and
signaling is sent to an SGSN via RAN 130. Connection set-u for
and PS don®iG0%H0230%escribed in 3GPP TS 23.271, which ?%T’B%’}@W@Hls
avai |l abl e. [0043] LIE 120 then sends tb MSC/ SGSN 140 an LCS MO LR
Location Services |nvoke nessage that contains (1) a request for
peri odi ¢ | oPHqdém lecapen teprgting (igp 20 The pextisent| inSprmatigm np4y, éncludg any

periodic |l o g%s% (2) pertinent information for the WO

2007/ 0023036&%15#%%{5%% J%‘g@g 12 periodic location reporting (step

4). The pertinen Lncl ination of the

follow ng: 1. ria giécdrlllg%ﬂ% ?&Tlécglﬂ?rg%é?%uggk:lbgg%(rﬁg?/oﬁglﬁ%meri odic | oc

info"), 2. spé&i s‘gemflevmms ussd diot igker Bgeation cepattingnta QST theng 170 (260

client 170 (al so“ gqelr ioc info"), 3. the identity of LCS client
5 ;loc1

170 ("lcs-client 'he identity of GWLC 150 through which
LCS client 178, Ctﬂélldéﬁn@Qﬁm&fﬂient ﬁOé%lb@cﬂeﬁﬁa@ e.g., accuracy and

response time, 6. a preferred method for periodic | ocati on reporting,

e.g., M-LR of WL@nﬁtYT)f GMEC a haeneh arhidviedS alint 870 eambeiasesstadon
estimte, 8. \gh%gg@sl@slg% §Mcgapgré5§&;g% ffeed to LCS client 170

using the real identity real addres 1e UE or using a
pseudonym ané- @prékﬁedmemw\f@smenpﬁm@cmm wportihg (gl MVEAR SGED-LRO
Lol oo basad oite LR R EE 0 LI RS T 200120 ) g
the periodic BooahatlmUE mﬂmuldlb& identified tode@ clidne i70MBO SHENal ARn8gds
to GWC 150 a Sybscr Location ort ssage that contains
the periodic | 055% g% O&ElgespEQﬁBSl?%%psﬁB&%m’eﬁ?ng infformation (e.g.,
the periodi c boasalidradlevant ofsraiation) (step 5). GWC 150 then forwards
the periodic | ocation request and the pertinent information to LCS

client 170 [0844]p 6MSC/SGSNQUD esrific #eht SENDHD iR aktBSRRAF6r thOfeqhdi@dUbsation
request to GV.C 150 ste 7)..1n an _enbodinent, any entity anong

MBC/ SGSN 1 46FvigeNtaged; efiitien peptile fir e BELBIRD SERflisE ﬂzfrpeal@é@d@ca@xn@
periodi ¢ | gegiekioR afuﬁﬁ)&'i%t@& théd Mﬁ@s@@ﬂ%@tseh& aCcesfiedss §- MA:P ?\%cntﬁar
refused by any entity), then GML.C 1 assigns a reference e

request . G@&Eﬂtl%ﬁeﬂme@égﬁj@abcwssthb Peripdie dodaom rdquest Re@ cbhEt pertinent

Acknow edgngdtm i@% egg ﬂ![}@g 130k M&nﬁﬁ&@&st@% 5). NS RN 0o eds

receive any conpol na
the periodic locatlon request and the pertinent information to LCS client 170 (step 6).

LCS client 170 sends a response for the UE request to GMLC 150 (step 7). In an
embodiment, any entity among MSC/SGSN 140, GMLC 150, and LCS client 170 can
refuse or accept the periodic location request. ¥ the request is accepted (e.g., not
refused by any entity), then GMILC 150 assigns a reference ID for the request. GMLC
150 then sends a MAP Subscriber Location Report Acknowledgment message to
MSC/SGSN 140 (step 8). MSC/SGSN 140 may receive any combination of the

following information:

f—y

. the reference ID assigned by GMLC 150,

2. amodified schedule for location reporting (“periodic loc info™),

3. modified specific events used to trigger location reporting to LCS client 170
(also “periodic loc info™),

4. the address of GMLC 150, and-

5. other relevant information.



following information: 1. the reference ID assigned by GWLC 150, 2. a
nodi fied schedule for |ocation reporting ("periodic loc info"), 3.
nodi fi ed specific events used to trigger location reporting to LCS
client 170WqQXPEYW23%8eriodic loc info"), 4. the address B‘FTJ%\%?%’OE%?
and 5. other relevant information. 2007/ 002303 PCT/ US2006/ 024325
13 [0045] MSC/ SGSN 140 sends to UE 120 an LCS MO LR Return Result
message t hi@43lont MSEESGRE 149f sendatol UB 128 cai Mot MO-GR BMu@ R&dili(meseqee

9). The L MO LR. turn Result nes e I hhchud

Dt Tof PO ST OF TherR gt te-HEe ARG, CP 150 e NS rHE TS cfir
(2) an i ndi Ré&tinORedutr mesele RlayNusiBert Bclbieihies lishef PRMBN suiphsht periodic
RAN- based periodic |gcatiQq ' lies

[ reporting. . Thi's app ' E 120 w | |
pl ay an actiPGRORJPROTIRE ks_ui‘} d (B)eg‘? HHQ‘E?“P’_&E%& 4250 P:Lé/gg,a@ ith hgihgr the
MO LR requestign éu%p%l% RANSbasRl pgﬁm ldcﬁtidﬂ{ ApbARE, 'FHPse_ﬁ‘pIﬂi@éI; Ii_iswUNﬁsl@@‘%ﬁﬂt

MO-LR requests may be restricted to the current serving
Peri odi ¢ r eplay a1 agivefole fresubEequenigieiiodic lesatiasreppitiss vialViQ-H yequests. If no

th fo . C i
130, “as. dest] PhE sy o turg delGel Sl MOSE Bl Byl Be Ronfih
(e.g., LIE the@yrremnyerving BRMRAReb@beapmeing offihe UB locatondn LESpienti1iQ mafy
the UE | ' to L lient 170. To,. t i t.] UE, 120

of peri o & aher Lp g e reeoas SR ia 0 B W moe,
PLMN has peidwdtsp 108S capabilities in the RAN. This information nmay

be included in the list _of PLM\s sent _to 120 jn step of nmessage
f1 ow 200 orl0848dy onpgensEals ap% snfitn(epo UE 'ilhjg)s may s Byoks Whﬁ%ﬂ%&l e

broadcast hycdiBe nfpdhig $£ARE T fop4tioR8H TEH QichP LAY, ipﬁs@eﬂ ikvoRStion HYEUR
first location reporting is typically inmediately after conpleti rl‘\/?N
t he nessagel28af pariglic reporting indtaNt 138, YBri28anyy b%’@éﬂﬁéﬁ whethgoeach Fa-
The | ocati : 1y : : | t il . ] o At S
R i R O e R e
reports haofPEdfNatenniodd 120 & stered chulessageoiew oM or sigro? of mgsshge flow 300,

cancel | ed LGS client 1 r L3 UE 120 term nates the
peri odic Ig%héstlin AP no#?%gggfﬁ%ﬁgsﬁ%%%e%%ﬁbm an enbodi nent of a

messgge flgwf)mo f e Mdbﬁlo f W&ozpeé;;?ﬁing%wm& gmg@pgim .t m/vmprdao ]Z]y
may be used for. step of nmessage flow in FIG. , St.ep. f
Tesage 11 GWRHS, e DRI TP S edHEs S giints i, B0t rloren

3. reporting. The location reporting may continue until one of the following events occur:

1. the reporting duration has elapsed or the total nunber of reports has been attained,
2. periodic location reporting is cancelled by LCS client 170 or GMLC 150, or
3. UE 120 teominates the periodic location reporting.

[0048] FIG. 4 shows an embodiment of a message flow 400 for RAN-based
periodic location reporting, which may be used for step 10 of message flow 200 in FIG.
2A, step 10 of message flow 210 in FIG. 2B, and step 10 of message flow 300 in FIG. 3.
Steps 1 through 3 of message flow 400 are the same as steps 1 through 3 of message
flow 300. UE 120 then sends to MSC/SGSN 140 an LCS MO-LR Location Services
Invoke message to invoke periodic location reporting (step 4). The LCS MO-LR
Location Services Invoke message sent in step 4 of message flow 300 “requests” for
periodic location reporting whereas the LCS MO-LR Location Services Invoke message
sent in step 4 of message flow 400 “invokes” petiodic location reporiing after the
periodic location request has been authorized. The LCS MO-LR Location Services

Invoke message sent in message flow 400 contains pertinent information such as, €.g.,



Steps 1 through 3 of nessage flow 400 are the sanme as steps 1 through
3 of nmessage flow 300. UE 120 then sends to MSC/ SGSN 140 an LCS

MO LR Locati on Services |nvoke nessage to invoke periodic | ocation
reporting POEPW¥303The LCS MO LR Location Services | nVoKESHMEEAER
sent in step 4 of nmessage flow 300 "ré4quests" for periodic |ocation
reporting whereas the LCS MO LR Locatjon Services | nvoke nessage

sent in st ePepHrdifeeciign infogyptipge the HieKeaS, theddeatiscof 664t slisat 170, an
reporting afighedd at BRS basldke 1RGA RAubE HIE Heeh BRuREEL, AMhNQ b7 C0rpe

The LCS MO-LR Location Services | nvgélgle message sent | n nessage flow
400 cont ai nathsizetioneindicatidroman beong.s thehrefesence 1D, gssig@ B GMID23(G8. The

PCT/ US2006/ . t he | adi.c cati I nf.or.nation,. the L ,
the identi té};@%ﬁ@% gg%?:?l @n?rpa%%,%g grlll ﬁI?{h # 8@&5’&“1&}0&2& 1%%186153%“013%3 %§
| ocati on r eMileER IvastidneSenvicss Tivake zetsagaidorde MAC/STUBN 1404vhahdraabxRite

indication may be, e.q., the reference |ID assigned by GM.C 150.. The
presence (iﬂe‘l%f‘@ﬂ% 4@“&3@@4&? O(“iﬁjbﬂe@ecﬁyeléﬁf %ﬁ@reé ROF Peidilgeation

i ndi cati on jinforfnbor- 65 ottPekivAleRahfRMaRST Vit ¢85S LOSVRICSERNES&ABR Services
i nforms MSC/ SGSN 140 whet hér to execute nessage fl ow 400 or massagg

f1 ow 300, rBEpkecinforms MSGIRESH S4® Heb Re¥N-paserl ggitedic deeation yeporting to L

I nformatio I ' L.nf i :| L.on
Servi cos 1uay HIOB RN BURF by O SR O 8, el 3B
| ocati on r dpeationmeporto UECR0 wghuld he rebgonsitde fergeadstiag thal 68 MOHAh Lacaine

hot | ti . . f I ' t
SOt | 0ot QAP Aok Y Bl ReRS o B eSF BN S8
Servi ces | rlvaitien irspositie e 4erteo HCS diemekyoi ﬁgitbl;tlmsqﬂest ﬁ)r@Alﬁxblés_eﬂq?h(ic;ig

hedul ed . d t tt S t clie )
Wh the r aiuren NSRS Berd B tssus w0t bR S MBI Fhetop Semes
not need t dn¥ckel Gl eh@nolidialing e/MOulidRekag ajfi BbatRr MpeRS by! MYOKEN, as

until the schedul | qg and/or_triggering of |location reports by the
RAN, as dé€E5ribsebelpe) sEPmPsteconpl et e. [ 0049] MSC/ SGSN 140 verifies

that TIE 1%@04%3%{[5@5'@@@ 14(PVeriae iHa£ORASH §ad RSBl 84 théf_%ﬁﬁ(ésfe‘ﬁ 1688 0n

then sends to RAN 130 a Location Request nessage that initiates the
RAN- based speridecas éhen sendsito RANE bt 2 Loggtions Repues) messhgssthaigisiatpe theejAN-
al so cont ai : kodi: at Lnf-ar: | n

on AN 130 e EnBEE ARG rep 8L (B 5f AFEkARe rh i nliing Bofede
| ocati on r éepatien infoimetioeq ther BAS aQoiur acly so and RAN UBO sshpsbid iappregriate

and et ur n PPREOURE et el G B BPRGREC B i RBBAT pefiany amoriye L

nmessage f| eupabilifiche dependent on various factors such as the UE

capabi 11 ti ?&05&)? g RA.I&J I%38 %%g?niggtey aEn- %)?p?(i)p%la?edr)néssggheeﬂg“? ltoegtgtaeig and return the
first location estimate for UE 120 (step 62). This message flow may be dependent on
various factors such as the UE capabilities (e.g., UE-based or UE-assisted), the selected
positioning method (e.g., A-GPS, A-FLT, E-OTD, OTDOA, and so on), whether UE
120, RAN 130, or SAS 132 will compute the location estimate, and so on. Several
embodiments of the message flow for step 6a are described below. RAN 130 obtains a
location estimate for UE 120 from the message flow in step 6a and sends to MSC/SGSN
140 a Location Report message that coﬁtains this location estimate and other relevant
information (e.g., the reference ID) (step 7a). MSC/SGSN 140 then sends a MAP
Subscriber Location Report message containing the location estimate and relevant
information to GMILC 150 (step 8a), which sends the location estimate and relevant
information to LCS client 170 (step 9a). LCS client 170 responds by sending a location
information acknowledgment to GMLC 150 (step 10a), which sends to MSC/SGSN 140



positioning nmethod (e.g., A-GPS, A-FLT, E-OID, OIDOA, and so on),
whet her UE 120, RAN 130, or SAS 132 will conpute the | ocation
estimate, and so on. Several enbodinents of the nessage flow for
step 6a ar WORSHMRHAd bel ow. RAN 130 obtains a |ocati o KEYM4RE2 o
UE 120 fromthe nessage flow in step B2 and sends to MSC/SGSN 140 a
Location Report rressage t hat, contains_this |ocation estinmte and

ot her rel evaaP Tefptipr Rgport ieknqvdedgmaent sepiage fhet aylicagys whether
MBC/ SGSN 14 ﬁ&%ﬁor?é‘sﬁﬁa%t&a%%n s§we§§ si%ﬁt HaeH éh%?t FRRQES 1 ssage

containing the location estinmate an evant ormation to GWL
150 (step 8@)351]wh| Ehr %hdsb%@wnt tmca:tqnanpcmsng ereent i, fodi # bl.gv,aust determined

I nf ti t L

sendi ng. a | BHaFiEEHONE KFBFo AUHHER ar st AN 13 SR (oS pulgertion

iga) M\g\gl (éfbbsﬁﬁ'jaféﬁof UEMR0/(Siebi I)Qja%ﬁ tlzw'z?iﬂﬁﬁ@ﬂﬂﬁ&d 0% s{@ﬁﬁbW@@S@@t 1828tep
a u c n Repart Acknow edgnent nessage

i ndi cat es V\]*}it M&SF‘E f%’c'gﬁrf Hﬁl?sé‘%ﬁ fth?d@%at&?a#fg@étﬁ tQ t}&%e%lg”ﬂhw(}/ (sbeppst 81

to LCS cli afifoy %ﬂ@nﬁ%@@f alloﬁahe 1$éaﬁéalﬂep5tﬁﬁ BRGHRs a‘rH'@é:%ﬂl'éf%Hth@?%S 140

reporting even , erm ned the perio
| ocation i rﬂe@‘#sn@tUEriZO&mﬂéé% Y LR RetuinsResult frenssagd to GOlﬂb‘IDaﬁhht the locatwn

| ocati on t S

sent to ne0 Al Bag oot set A0S Qo ad st REAEAR Gt TRl

| ocati on edbéatiah gepoptingdStep| i22nMSKTBGENt P mstigateom@hsel d¢fithe Cihention
Il of the Jocatio eyents are GS 0

2ends to UEAFS° %ﬁ QL@‘&ME&%H q,nﬁgeﬁgegau @%g aﬁ@? gﬁ%ﬁ% g’r[ﬂntaﬁ?ﬂem

t hg | ocat i c(ﬁ}hm;tmdﬁtadﬁaf Muﬁ‘cbeleﬂucﬂQRR/RRC).éBSnéﬂmﬂmto UEQz@ﬁﬂtHedlez )was

|n|catetermna|o t eri oca rting (ste

MSC/ SGSN 1563"&%}&? ¥ H‘Eﬁ‘t S&&tgﬁr gﬁ*ﬂ’agﬂw her@uﬁﬂme@ﬁp W&ﬁég@ﬁgﬁ% u the

(CM, Mobi |deliitath@ ArAE EembiiatedwitCRBN Mobb.k], to/su S8EEko m @Moes.

and Radi o Resource Cont rol (RR/RRC) connections UE 120 t he UE

was previ a0 i dR&NCaseh PEIB‘)C‘IC dpcation genegingyin i txtSéopfu PGS 1%,
needs to r mg&ﬁh yifa&chedi ¢l SYRMPAS piR r?%(f)é"ﬁg,]ﬁ ﬁ{'jm he
peri o

e.g., to supporf ofher ongoing Services.
| ocation r &E-cemge mede resepdngradio W@k(cemg?ﬂer WRN@Whmﬂl;e deving RAN

achi eved WCB&dfﬁtes Ia\ilﬁ:d 8&@053' tﬁe d‘%%lcalo htidn E P O it éﬁr tILné P@Eiﬁﬁ&%%ﬁ%—ﬁgnr%nc

RNC- centri ¢ node, a Serving 'O ne
t he servi ngldHANhecﬂRNG |pasbesorami o&ﬁrtbrthé S ASherhjphrdoorifirtatdsahdtdontrols the
reporting for node,

contr ol ové’Fn‘i’% ﬁ‘ﬁc Egg‘)ﬁﬁﬂhgghéégk&gnthri C"ﬁﬂ’d“‘é&ﬂ'?%& & asngq dbs ¢

| ocati on r GRNNC kB@ss sk inkstidatibh & RNGEe edridtniddibn ST B6UE, ithe m@eand
the SRNC storg& state i formatlon to facilitate conmunication W th
the UE, th&hedd %ﬁf&%& e Restodisdanitiop reRoFINgy hheddl dogsqhpeagiio be aware

reporting. of GRetds ﬁ@@@%ﬂtﬁ@&%ﬁ@c&ﬁi@fﬁ@&ﬁs being used for the periodic location
reporting. The RINC-centric and SAS-centric modes may be used for the UE-assisted,
UE-based, and network-based modes. '
[0053] FIG. 5 shows an embodiment of a message flow 500 for RAN-based
periodic location reporting in the RNC-centric mode. Message flow 500 is one

embodiment of message flow 400 in FIG. 4 and may be used for step 10 of message
flows 200, 210 and 300 in FIGS. 24, 2B and 3, respectively.

[0054] A message flow (which may include steps 1 through 4 of message flow 400
in FIG. 4) is initially performed to start the periodic location reporting to LCS client 170
(step 1). MSC/SGSN 140 then sends to the SRNC within RAN 130 (or simply,
RAN/SRNC 130) a Radioc Access Network Application Part (RANAP) Location
Reporting Control message that initiates the periodic location reporting (step 2). This



of whether the RNC-centric or SAS-centric node is being used for the
periodic location reporting. The RNC-centric and SAS-centric nodes
may be used for the UE-assisted, UE-based, and network-based nodes.
[0053] FI GVO28HWEESan enbodi ment of a message flow 500P¢ KPS 206024338 e
periodic location reporting in the R\ centric node. I\/Essage fl ow 500
I s one enbodi nent of nessage flow 400 in FIG 4 an used for

step 10 of Wm@ssagegEay plsewentainghe panodiylpcatinn ipforppiess, ﬂ’?APészQ0§n6“d3§° on.
respecti veI - o %%n%nmﬁﬁaggﬁ%p‘%ogm& Re $r@dn‘ﬂg n?ets ihcludes a

t hrough 4 massage ow 40 tiall ormed to
start the phnodntahRetmuatg Criteniindormation eletntm[&)Ihla‘emg ﬂmfollov(’lsg Gpldg:) .
MSC/ SGSN 140 then sends to the SRNC within RAN 130 (or sinply,

RAN/ SRNC 130) 1a ARadumw oARepst -Ne 2y 8k 16A38) 64 &tfingm, @dr t  ( RANAP)

Location Repgqrtjng_Conirol t AWK S I 9dj~C

| ocati on report il*@%’(tg’ﬁg{?teﬂal TZ?@% g%/%é@S%P%&@@B’B?@AB@%OO’
16 nessage nay alé800,2000(0 2a000) 28¢0e; BZUDCE4000 atilligstohdd @isirat i on, the
LCS Q©S, and so on. |In an enbodi nent, the RANAP Locati on Reporting

Control nesERdgs bﬂl@b&iﬂﬁﬁt BachRild adiselatdROpion b kaGf Codsitas vaauesrgﬁmrﬁabveon
el ement (1 E) having the followin flelds 1. Apount of orts

4, 8, 16, 3a zesaral,ithy Perjodical Reporin HEvgay 4y ] fick 6nd sy i

1000, 2000, %pﬂgl 4 et@[%?)gmbl%%ﬁes 12000, 16000, 20000, 24000,
28000, 32000 64000 | I seconds (ns . For this enbodi nent, each

fieldis adé®%ilat eBherfiels for e Pastodink Bepsiréng Gtitesis I@lmﬂé'rbeai@éwi to Gerthe
|, t I t I
Indcach 1A MR ol GRRRLGoH: gk TR 1A oM AR Dol

fields for (ﬂdmaroPemsaage c:abe mpbthAnlﬁ/SEN(I ¢3¢ o0 UE ]riﬁyn ls@pdiediﬁ m@dage(ﬂd?e
the sane el d or__an Peri odi eportin [

i an” e R8s dBehimote i bRl st vl e BE vl PP By itromchaiEt st
UEI 120 in &hceperﬁ)dgj‘a} RESSAGECHileSWIE 5ﬂgtheRH(I PTT&dﬂlﬂ:raBReptdﬂlﬁxh gSareris B, THis
val ues may se rt ndi n ields i the Per.iodic
Reporti ng (‘fr“?“@‘g r}%‘f?%ﬁéé%@eﬁo. ) LaF’X‘ﬁébéa"t vatgesoin tﬂ’&]g

This woul Rdpbein &tﬁt@aﬂé FANCSRMCbAIMSe/SGOR 140 @4 tBhp ks Vﬁhééaﬁrebﬂﬂy
t he Peri odi caI ﬁeportl ng Criteria | E received_from VW5C/ SGSN 140 and

to map t hesato/E REC Bm@eqal Bepastng Critpeia BReemde UEd20a M/ §6PN 1§ would
Criteria | %Pﬁ\?e?tt thIs @é%&m&fﬁﬂfﬁ%ﬁo&‘&@ 's?an ﬁ&QVﬁ&ﬁ ufn@earﬂ f?&ﬁw
| ocation informti e start

time, and reporting
i nterval ) iimeoyat) hatObéfst befst fittinggvala¢sufes the rAmfhmt Aﬁdiﬂwﬁbfﬂnﬁél}?oR?@r&M

the Repor gﬁ% 3%%%3&3"1%' the'I?en%acaf]R%pomEf "GAdCRE ReReISAE l%il.rngf e

IS. MBC/'S
“infinite” as a default value for the Amount of Reports field and may send a “stop

reporting” command to RAN/SRNC 130 when no more location reports are needed.
RAN/SRNC 130 would then send the stop command to UE 120. In general, if the
pertinent fields in the various messages are not the same, then MSC/SGSN 140 converts
the periodic location information received from UE 120 (or received from any other
entity in the PLMN such as, e.g., MSC/SGSN 140 or LCS client 170) into the best
fitting values for the RANAP Location Reporting Control message in step 2 (if needed),
and RAN/SRNC 130 converts these values into the best fitting values for the RRC
Measurement Control message in step 5 (if needed).

{0056] In another embodiment, the Periodical Reporting Criteria IE in the RANAP
Location Reporting Control message may include any value for the reporting interval
(e.g., any integer multiple of seconds) or any value for the number of reports.
RAN/SRNC 130 or SAS 132 may use this information to decide whether to invoke



"infinite" as a default value for the Anobunt of Reports field and may
send a "stop reporting” conmand to RAN SRNC 130 when no nore

| ocation reports are needed. RAN SRNC 130 woul d then send the sto g)
command t oWGBWBWZ®Bn general, if the _pertinent fiel dsP¢HUpH{Y02432
vari ous nessages are not the sane, t h&h MBC/ SGSN 140 converts the
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cl 1 ent 170) Moiohrhdie KBS melshid e v hpRRARAs e FANAP kacahign, xrc

Reporting Control message in step 2 (if needed)
converts t hpsigdical mportingt way the m@cedfwhqn thg velileg efor fther PetiedieaRReporting
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my be oniRepedingiiteria) apddietGRhassigtanes drinistenS) Plepps ‘gensﬁ %%Tam@é of
d [ S
ata 1s r‘Otthé‘x‘ﬁ@QEges%r oﬁsmoﬁ?ﬁ‘}vlm ﬁ%sf:t) %%%@B?@@ﬁﬁg%%ﬁ? assi stance

data (e.g Pequest SRNC 130 t hen
sends to UIE}M arPdRR@cNéasaumrmpmnﬂgmvmli, foressage .t atictemmital bg thde

per|od|clocat i nf or pmt i on t he % Lcal rtin
&l terta 1 EpROgE hlortiBtraBh i a0 seaplfuo TR 1ag B wob M
are part OfRepbﬂﬂ@le@ﬁ%S &ge sorftains pesiidn Mirm@tidn @p dieTHis ﬂcﬁ:btldmﬁdrhﬁﬂon
reporti ng event. [0058] For each Io%atju%n éepor Ing event i, for | =a
n eF?ﬂ" Wasplfeénents made by 120 for base stations and/or satellites
observable by the UE (for the UE-assisted mode), a location estimate for UE 120 (for

the UE-based mode), or an error indication if no measurements or location estimate are

available. The measurements may be, e.g., pseudo-ranges for A-GPS, system frame
number-system frame number (SFN-SFN) observed time differences for OTDOA, or
some other type of measurements. If the reporting interval is short (e.g., 2 seconds) and
the selected positioning method is A-GPS, then the first few RRC Measurement Report
messages may contain error messages unfil a GPS receiver at UE 120 has acquired the
satellites and is in a tracking mode. After that, the RRC Measurement Report messages
should provide good measurements and/or location estimates at the reporting interval,

[0059] If RAN/SRNC 130 receives measurements from UE 120 (for the UE-assisted
mode) and SAS 132 is available, then RAN/SRNC 130 sends to SAS 132 a PCAP

Position Calculation Request message that contains the UE measurements and possibly



periodic location information, LIE 120 sends to RAN SRNC 130 an RRC
Measurenent Report nessage that contains |ocation information (step
6i). This |ocation information my conprise rreasurerrents made b

120 for ba¥@ YR ¥is and/or satelli t?’fra observabl e by ¥ éz
the UE-assisted node), a |ocation est te for UE 120 (for the

UE- based rmd% r an error ﬁ‘g%{(:atlon i f npo peasurenents or | ocation

estimate ar 8MCLFAGTMAHPR, ©. gfh@r denal netwosk-hassd pasitignipg (stepsH) ddhe BRgEs
for A-GPS, Ptysfiﬁ(ﬁﬂ@ﬁlﬁlﬂ%n TRHIEN FrreS34 DO%\é 83 b B4p8 79&5% Slko EozlfrAtn §Expﬁdlc location

observed tine differences for sone other type
neasur ement Bforpationes. g -ejFpeing gltqarmleqmda'qumbgr ermltﬁtar(denggrequ@&‘sfen thedsprall

and the seﬂ,%ﬁ)td&dlofa%d& E{?;Qédﬁge ”%Qgﬁpbaac%&? 5n ihfoERaddiCald $A§elg3§RC
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node. After,.t asure port pessage, shoul rovj de
good masur%ﬁ%ﬁ%@ﬁg&ﬂm S”IC&/E rrgg# ﬁgtcgglpgties ﬁ@gaﬁ‘@B(?FtPF?fS%mp e 12%
interval . 36584 tHef mBAN-BBNE aAdany 6H6F MESMEBGS MEHRM & RARSANGE 1364
(for the U ssisted npde). and SAS 132 is avail abl e, then RAN SRNC

130 sends SR Eogition gﬂb@l@bon Bsgiopseomessagecinlaontsipsribe lnstiomessimatae(step

that cont algq e aNs ’
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net wor k- baseadodien issas Apardstiapayrby Skltmﬁé HERAN/SBAG 1 Bhdeides 16 ase onty
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o %ag&k%géd 1@5&85(3 ét’ % an nd%er 0 etééﬂ s%ﬂgndi A b

i nformati on, i ortin
requests f c(fortlhea ovel) atd skipped nodl RAN/BRHNC 130 spudzcie dBliSe13ZTinestqpeTii 20RICAP

| ocation i thon-all SAS 132 to rralnt i n staelnformat on

bt asen i ndieiR i Radtioh e TS ie b hea g Rt o i e gt Sork
ful fill futhasel lmsﬁfbnrrﬁqbﬁist SASSIS2 the? ret@AP i 86 8i ABCAPIIQ&tIQﬁUaI&Iaﬁon
for LIE 12 based on the neasurenents and any ot her information and

sends to RYIRE 105785 COBERB R, OF T O PSERple fPHtingn{rem ik Arpicatinnseffbe
that cont aingsvdrR®atcacatihemt BESANEBE. (1§ LEP cad] kAN/éRﬁé'\mFﬂ@Edslé"@mNAP

receives a_location estimate from UE 120 (for the UE-based

then st eps LecatigigRegortmessigs coriaipinethe [qcafpmyssmRmic tm@@Sfa@@Sa%yQ @teu@@,

gtngxés get Wﬁc}ﬁ%ﬁﬁ%r%? 'léchﬁ’cISH é"saufaf% td Lc)se&'ag{@gqstgﬁhé% %%X%% @@gn

sends to SAShremhidi Qﬁ@pﬁsigefk)@@ﬂ?infﬁﬁsflt i on Cal cul ati on Request
e_chosen_ net wor |

ressage cotp" LML KRS 4 UL aR AR B AR R
Response rr@esagang,drm%nofmge a)chﬁmaésltlﬂnteeﬁcim RANYSREEUL 30 RQVBCHTIN €40
0P Lealt Oyl oh 6o ARUARLGEBRat (2 IaH, B \ROHER L TG S5
| ocation egddprBOiR The MBSShSEIN JeAiohBizPfobthk. first location reporting event include
3 through 8a, and the messages for positioning j for each subsequent location reporting
event include steps 6i through 8i. The messages for positioning 1 for the first location
reporting event may include additional steps 3, 4 and 5 fo request and subsequently
obtain GPS assistance from SAS 132 (steps 3 and 4), and to transfer this assistance data
to UE 120 to invoke UE 120 to periodically send location information (step 5). UE 120
may also request new assistance data in step 6i, instead of or in addition to sending
location measurements to RAN/SRNC 130. This may be the case, for example, if the
number of reports initially requested {e.g., in step 5) is large and the positioning method
requested is A-GPS. If UE 120 requests new assistance data, then steps 3, 4 and 5 are
repeated and new or updated assistance data is sent to UE 120 in a Measurement

Control message or in an Assistance Data Delivery message, together with other



which transfers the | ocation estimate to LCS client 170 (step 10i).
Step 10i may include ' 8i through I i of nmessage flow 400 in FIG
4. [0060] As shown in FIG 5, each |ocation reporting event includes
nessages f 310 20B8%2#%Boni ng, transfer of the |ocation estYnEPE0P¢BHI28
RAN/ SRNC 130 to MSC/ SGSN 140 (step 9?3 and transfer of the |ocation
estimte from M5C/ SGSN 140 to LCS client 170 (step |0i). The
messages f of® leyaat infosmatien. 1 Threqpest fon neyt agsistane data o piep 16i AR By grpvision

include 3 ih%.@gme SitioR B st i3, rzi%ﬁ%gﬁﬁyc&%r PR tﬁélp&c@?%hlegsg% g@%gge

subsequent | ocation reporting ‘event | ude steps 6lI roug
messages f oAftgosil of dm gatibnfrgporting evdntssare |coupleitealn a m@paget ﬂlcrvg (ehbightmay

Ot ai n cba nBL MR ot B0 pibusdls WY, SR HIG S hefe? IR AME Rt

Ith| S assi sth}n&tﬁandalbcatmgmllﬂﬁ; di2t 170 (stey Ak UEI 120 to periodically send
tion infQrmati . 12 r t

e R T TR R R e —

| ocation m@guﬁ@@ﬁﬁ'ﬁ fhe LR AN SRRET mmr@CﬁteﬂﬁﬁEbﬁoﬁhﬁe FAEE MdaBkrement
exanple, if the nunber of reports initially requested (e.g., in step

5) is |argeCanterl messagogr e Balude thinthwith a valye ebensfor e augbe; ofjrepags. $30
t d
request s nel‘ﬂe L& LBRESH ﬁ% bl BRI caSE #RRe Eﬁg‘bﬁé‘%%tﬁ)n?ﬁ%ggﬁtﬁﬁ%&&?edaﬂ

new or update 55| st ahc ais sent to sur emen
Control nestbagBANAR raeativts Repodinge (Oatrel Dedlsjager is mok sagwatilnlegwithethe

wi th ot her /00 PCLY US 06/02 2 evan rmation.
The request eg&o%‘élwgaégﬁ%s laﬁg:-e da g}% %351%&??8“”?18“ W giyssase.
t hrough a rRABYSRINONI30f msy el Sepedt smdm@ stapy S ot cthie daEifedl pdmmwftxperti'ng

nmessage flaw 5 After al ation orting. events ar
Conpi ot ed e T8 ety T PONtASYE | Rt o eR P g (4 3+ GRS then
message fIqwﬂ&mstwsEiz@dm%hub&eﬁmftmbﬂ@ﬁ&to end the periodic

LCS client 170 (step 11). [0061] RAN SRNC 130

| ocati on re rtlng
may deci de 6§t epF}E’Bﬂét show's 3y Gabpdi E@Fﬁ i2cmgyseee Elosr PPhJor Relibased
omt the R%Bﬁ%'l@&ﬂti%ﬁlreﬁﬁﬁﬂé b B %Sk@ﬁthé‘ thdzel ' RRLBE 1BRC600 1s another

Measurenment. Control nessage, or to include this |E wth a value of

one for thenhogivegnt of m@g@getﬂow,e@o inellG. dnandl alsyvadse bhiusedhiy divp 1heof
case if th%&@ﬁ%e%\xéozdoﬁcﬁb'aﬁﬁ 3b(ﬂn%t hRME LS ¥ %@Fétﬂrel)% he RANAP

Locati on Report nessag not~ conp h the
corres pondl[ﬂ@ﬁ:ﬁval Stap ]aamhllloémeasageﬂnw &Obexrd?ﬁfﬁﬂhdeme(mgermmanmm siaps 1
message.

et PN R P W SRR T T

| ocati on r epRANAR Ivatith Repdrng WoAtroll MEdsHEE st &Pntaink the ﬁbdx@ Noda€ion

fs T 3&8686 ]E g o%\;gog;@g %9’56(%08 ang‘ 80 %n S(sr%gp\l\g) aI{]Al\eJrﬁb R(I)\% g??on%heg sends to SAg qu
a PCAP Position Initiation Request message that contains the information received from
MSC/SGSN 140 and possibly other information such as cell ID and UE positioning
capabilities (e.g., information on positioning method or methods that the target UE 120 .
supports) (step 3). This message also transfers control of the periodic location reporting
to SAS 132. SAS 132 selects a suitable positioning method based on the required
accuracy and the UE capabilities and determines appropriate assistance data (if eny) to
send to UE 120. SAS 132 then sends to RAN/SRNC 130 a PCAP Position Activation
Request message that contains the periodic location information (e.g., the Periodical
Reporting Criteria 1E) and assistance data (step 4). SAS 132 may convert the periodic
location information received from RAN/SRNC 130 in step 3 into the best fitting values
for the PCAP Position Activation Request message, if needed, in step 4. RAN/SRNC
130 then sends to UE 120 an RRC Measurement Control message that contains the



periodic |ocation reporting in the SAS-centric node. Message fl ow 600
I s anot her enbodi nent of nessage flow 400 in FIG 4 and may al so be
used for step 10 of nessage flows 200, 210 and 300 in FIGS. 2A 2B
and 3, resPEIPUYWRIP3 [ 0063] Steps 1 and 2 of nessage f IR/ BEO0o4RE2S
sinilar to (e.g., the same as) steps I* and 2 of nessage flow 500 in
FIG 5. RAN SRNC 130, receives from MSC/ SGSN 140 a RANAP Locati on
Reporting CBHiGd loggticn glormatinn andthepssistansrodase fstepdi)c Staps 4s # 6nd 5 are part
i nformati on el,g;ge . : 30 then sends
to SAS 132 Ogﬂ]%%lAP o;&ﬁﬁ%n I ni |f§’?iﬂ{§§ﬁ%ga%}elg?%‘%§'§§ge hat contai ns
t he i nf or mat0064l r e Fer wech facetion MPOIBESNelrtl) fand -pos.si, sydeddrinded by the

i nformation_such as..cel.l. | D and 0Si ti.onj Pt e.g.,
i nformat i onpets)nnc’%bcolg) 348 ﬁ?ﬁ?&n%@hggﬁgﬁ 5 4%8?5&/ ﬁgﬁ%{)ﬂ’g} ?@%@&%ﬁ“@?ﬁm
supports) (Rempt Bpssagdihat mm@glecaioacinfoﬁﬁmemta% DNt loedticnBformation

periodic location reporting to SAS 132. SAS 132 selects a suitable
posi ti oni ng™AB CHBRIFacAUEIeRts gade By U tR0 fok base stafionsrmd{as satelistes (for the

capabi | i ti e@EBéQﬁstg@hﬁﬁg? ReRafRPLARhiAbLURSSD ?Hﬁ%ﬁ'—%&%d(rﬁcfdgﬁ%ﬁn LiPor
send to UE .120. SAS 1 then sends to RAN SRNC 130 a PCAP Position

Acti vati on infisgiiesif peegeeatjsemenis ot doratiom sstithate pe vadiable] OBANVSRNC 130
I nformatio . I @Gk | ' I.a, .l .
assi st ance rk(? gtgzg)(ss%ée E&Af?.?bé%?o%@fn r;ﬂagg&@%%{\?@%ts %hstesg%z etﬁ?tocgl}ltca%gﬁ%%g SR
i nf or mat i oninfarmeiiee deckived fRANTERNZD 186p i7i). sFapthd Uhiassidtée nivelst SAS 132
fitting valyes. . for the PCAP Pasi.tjion. Activati,on Request | f
needed, in 11sé s reasRiPeER EC @% 1??8%“ CEPRY estac}o%o&gﬁnrgﬂe %?ea@ﬁ based
Me a/s ur emrent c;rmntmeﬂsumﬁtagaﬁd tpb@sﬁtl;lgz @€HeR iimrme]{ni@n (974 Qﬁzﬁﬂ%ﬂﬁﬁaﬁajned from
PCT/ 13S2006/ 024325 0 peri.odic_location inforpmatjon_and the .
assi st ance 't %Fi(z%%%l’s tiongp pste, &3 ‘J%ﬁ‘(?a%gaﬁl‘édepaﬁ‘dts 13% reoRiveaslosaiien
for positi asiifigtelfrd@UE 199 ahti iy VefiAthb R afi GPQ(itdaR0n8NE Blodifl QQ@%], IBE&H
= y

each location reporting event i, for i =a ... n, as determnne
the peri odincinfospgtion, pbained frapy negwork hrsetbpysitioniag)- t Borrbsith SRNE-bagdnd

RRC Measur e Rksisi&E RRYEs, "BE$ 498 AR toCRANSRSC! £RAL B 'ﬁoﬁ'ﬁiﬂ?tﬂeﬁ&gc
(step 6i). This location information nmy conprise neasurenents nade
by UE 120 fRasperss message thoheontaial the losatics dsiimets forf GE 126 éstepUk). aR ANSIRNC
node), a | ' ' [ for the UE-based de),..or an
crrof | norontareeni | KB, Hoodion keBot b EonaBERAE oI esu e
avai | abl e. NRAYSESRNCI4BGEtepeN) ddiidharaBSrsiBe loaatiinARtika®ith LS dhentd DI (Step

Request nessage,that contains.the ation infornmti recei ved from
TVE 120 (SoDR Frop Tthpey b erebitafol Bhssecdedy L Mot Vs

nmeasur enent{804ds] om Kdflob2hk abelpeonpy figal RRCAMadshRheREREFTRE Redstde frb@ THE

based on tg measu n?ﬁs and possi bly other information lgelﬁg., .

i nf or mati orl §t§§tﬁP rﬁé‘g% Rl}ﬁ%t]\ﬂgrlﬁalibé‘?éidmp‘%$ 1P rn fépp. TE@ PG HR Fosition

UE-based madeivatihS RAgohs8C dhek@ped chipfifl | @R same type of information (e.g.,

measurements or a location estimate) as the PCAP Position Periodic Request message in

previous steps 7i (for i = a ... n-1). SAS 132 may then return a PCAP Position
Initiation Response message in step 8n carrying the same type of information (e.g., a
computed location estimate) as the PCAP Position Periodic Response message in
previous steps 8i (fori=a ... n-1). This distinction can assist compliance with existing
conventions for 3GPP (defined in 3GPP TS 25.453) that any PCAP request message,
sent either from an RNC fo an SAS or from an SAS to an RNC, be answered by at most
one distinct PCAP response message. In this case, the PCAP Position Initiation
Response message sent in step 8n is the response to the PCAP Position Initiation
Request message sent in step 3; the PCAP Position Activation Response message sent

"in step 7n is the response to the PCAP Position Activation Request message sent in step



estimate from UE 120 and nmay verify the | ocation estinmate and/or
nodify it (e.g., based on information obtained from network based
positioning). For both the UE-based and UE-assisted nodes, SAS 132
sends to RAQ28EI2¥30 a PCAP Position, Periodic ResponstcHBR8%4a4%Hat
contains the location estimate for UE*120 (step 8i). RANSRNC 130

t hen sends a RANAP Location Report_nessage containing the |ocation
estimate t ot RSP Pagitions Peppdis Respapseanessaegientdr gep Refpget i-on-1) is

estimte tothl:@é‘.ﬁéhéﬁ%%hé%@&l‘s 8%01‘9@&)0{11@8?{@?1 %ane A ééﬁ@ BﬁJQt% & These

through I1i ssa | ow 4 ol I owm ng ece| pt
of the fi napaifimE dvbwdusperifioallyReitie qmsslav@endntamyrpmeeduxem Q@E%wseﬁﬂﬁs
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' i ous steps.7i .(for i
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SAS 132 nay&meﬁbﬁ@f Betieen P @8& RS girio wl%aaél? GHIveats a%gessﬁﬁ%%e
in step 8n e@dntdnidiohhs PANBRVEE 30 andné L8 rl@ﬁ't@%ugﬁ)rgbeﬂlatypééoéﬂ)l&:ﬁﬁn
| ocation estinmate) as the PCAP Position Periodic Response nessage in

previ ous st@paesei ([Popnaple=grgater copppatibilitynwith oﬁiggrcﬁ%fﬂpdweéaéﬁﬂaﬂ‘@l BCAP
| o P
conpl i ance Msitﬂm%&&ll: e‘éPé}}@I@és?Bﬁk% rheRbacd{Hh St#ﬁ élﬁ’igm n Sgﬁa%gbgn

25.453) that any P uest message, sent el
SAS or fronkGHP Spstlomcalnulm RepuestiSssporesd nipgsages wsod in Rdikecedirist nodst and

Response. neLSRlaToaRE §n bl e B RERP EBGicReC Y ke Belus¥ss&Penss.
I nitiati on méeapee shayrbs stigketls mﬁmﬂicm & eRo &nablbedeﬁ%? dfosilbéatibn estimate
Activation Res e i n ste i s the ponse to the
PCAP Posi t i"8F K &ﬁ%@ﬁé& gé& Wﬁé@a\‘ﬁ&f “fPfhaIEP% e 2007/ 002303
PCT/ US2006/[0866328 m2h a}ﬁenﬂﬂde EMBoditbht &Qﬁés%&ééﬁ]d?@ﬁ@@@bl%xﬁ% BRBIPE of the

nessage sent in ste he response to t he

PeAn Post ¢ ! BB hratireatant Reportanesiide Bem UE 112 it gtep on. FHRYSKNC may

pai rings cogp MP@:@QfPéshtfcﬁ@eYlomctIqu?JQﬁ rfdse 1d Sﬁseiﬁrlhéfe}s L 91%13§HS€13!2“
3GPP TS 25. 453 Furthernore, the first two pairings eps 3 and

and steps 411%63@11)& ﬁ'CéPaB%Iil@aE’ﬁleodl@ Respangé anesrae ltloitﬁﬁ B@rjuﬂteﬁqu@s&hg
(e.g., singg @fs \Acg)g"f'aﬁlg ﬁccﬂrrﬁ P08 RNbvh es@e%b ALERSHn in FIG. 6

conmpati bi | i n'singte shot and er|o oca l on requests and
possi bly edt&lﬁASRNw(bmmsmdl wrSAmlma\PSRNG’o:k%na’wdvﬁﬁﬁ El.e%ﬁonse message
support bot | ocat i on

oDt b 1 RS Rt Ry b HRS P e RSB 2 BB Mt c

Request an®PUABSPati® MRRSAYRSspoiseheR sgeﬁhatau@ds it comyinRotiph aafatd)in

PCAP Position Calcu atl Request / Response S s ysed. in .
RNC. cent ri OX5d8 HRY s B SRy Peesases M Alopt st Ak deand, it fheafsansactions

Posi tion Cakwuiattidivith tH&ﬁMAéR@QBﬁ@RQNJSRNC 130.
[0067]  In another alternative embodiment of message flow 600, the PCAP class 1
elementary procedures comprising PCAP Position Periodic Request and Response
messages in steps 7i and 8i may be replaced by PCAP class 2 elementary procedures,
which are defined in 3GPP TS 25.453. Class 2 elementary procedures are procedures
without a response message. In this embodiment, the PCAP Position Activation
Response message at step 7n of message flow 600 may be sent either immediately after
the PCAP Position Activation Request message at step 4, or after the first RRC
Measurement Report message has been received, which is after step 6a. In the former
case, the PCAP Position Activation Response message would contain a confirmation of
the requested action. In the later case, the PCAP Position Activation Response message

would additionally contain the first measurement report information. The PCAP



messages may be slightly nodified to also enable delivery of a

| ocation estimate received fromthe UE to the SAS, but no new
procedures are needed. [0066] In an alternative enbodi nent of nessage
fl ow 600, P& BH %3 recei pt of the final RRC Measur enefftT/H&8ey§24328
message from UE 120 in step 6n, RAN SBNC may send a PCAP Position
Periodi ¢ Request nmessage to SAS 132 in step 7n, and SAS 132 may
return a PCAPItpIsAeivGHOP&REABS! eRags JALk Coriala pseainnrespramenied; ppsitioning

in the preyl t ' ' ' , | d
not - shown 1 HU o SRERAN/GINC a0 il Lol RS 11 104 MR TERE NEf bl
Posi ti on Ac@inmsl immssaBe spsiep 5. mESR AQESRNRat 30d cemsoin ovmply nwidli theamguest for
nmeasurenment s or | ocat.ion estinmat may. et P
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and end the_ transactions ssociated with themin SAS 1 an

RAN SRNC 13b° RRGOHFjsuremean Cone mestage AcRd DB HDbth et 89 cFaraRlg gbsuch
f1ow 600, tﬂb_@iﬁBﬁﬁE ifdtASBons mS) BEBIbANMiR AREHH! §8ich ORR stk the RERsted
Position Periodi c Request and Response nessages in steps 7i and 8i

may be replmessienyntpeae velids s Sphsequant muessyrepenic EparteBformaton: heagived at
defined in lﬂ?e%{bt %q,%ﬁ r

procedur es é%‘\%\nie}tgﬁ-éﬁ% %gﬂ ?lggrpgﬁls@r%rﬂe%slgge. n&ﬁjﬁ?}%ﬁgﬁbo | Tn}%n?l cq‘?‘t"ﬁez }I)D%
Posi ti on AdadsitiahiRericdiRddporiseesmiss.agbicht watlé he Zenioin stessEga flhawthe

may be sent, g] [l di at after the, PCAP Position Activai]
Roquest - o Pl TRl Rl bilsadeRpei epiitge i B AE 037
message haswvdw@in g€ eépoticthe WMuatibn estiradtésein a2 BEAP Positin FepivdierResult
case, the PCAP Positi i vation Res se nmessage woul d copt ai
cont | 1t gFeEes B ANISRSE . HBRORONR de e o S98 alact Ab UBABAP
Posi tion Adfokiiah PRRodie REGDER BSSRE ShoWP i SleReEH 1169B00. Y SN Hectdeg
first neasurenent report _information. The PCAP WO 2007/ 002303

PCT/ US2006//@9as9len ogomgRRE eriods ppgedusn thasgbds d 37wy daed weRANGRNE n
certain reqgamERtes pRgEbL) P%ﬂ&@eéﬂﬁh@é&ﬁ%é Q(Hﬁaiﬁigg}a i eripthtidRY

f
to forward to UE 120 in a RRC Measurenen Contr sgage at step o.
| f RAN SRNthel Bgiagimpioredsgnp iAjtemiativelyh8AS eldeawey send a class 2iHCAP Position

osi tioning.l r ' i nf SA 2 |
boap | posi EeidakHEbLANG, dAEhs TOCRARERAED (38! Sl ThoObclif pbfodic
I nstruct i ompsocaded | Ahiseasshage flole nkkRChivEasttr eorepdtibleo mtitho peneiss doratend
to UE 120 in ste .. An_exanpl such osi ti.ani ng.i uctian
be. 1 nf or SRR R SRR sieliihe R~ CeliB R A iRttt
are valid. posasgagent nmeasurenent report information received at

RAN/ SRNC 13 om UE 120 woul d then be conveyed to SAS 132 in class 2
PCAP [(906%5 Tlﬂe class 2 embodiment described abovg/ al?ows SAS 132 to decide whether

to invoke periodic RRC measurement reporting or to periodically repeat single requests

(e.g., in case the periodic reporting information received at SAS 132 in a PCAP Position
Initiation Request message at step 3 is not compatible with the available value range in
the RRC Periodical Reporting Criteria IE). - SAS 132 may then repeat sending the PCAP
Position Activation Request message to RAN/SRNC 132 at the requested periodic
reporting interval. RAN/SRNC 130 would repeat the RRC Measurement Control/
Report message pair and conveys the measurement information to SAS 132 in a PCAP
Position Activation Response message. SAS 132 may then send the individual location
estimates to RAN/SRNC 130 in PCAP Position Periodic Result messages.

[0069] The class 2 embodiment may be used, for exaimplc, to support periodic cell-
ID based positioning, In this case, SAS 132 may periodically send a PCAP Position
Activation Request message to RAN/SRNC 130 (not shown in FIG 6). RAN/SRNC



Position Periodic Report nessages, which would be sent in steps 7i in
pl ace of the PCAP Position. Periodic Request nmessages shown in
nmessage flow 600. SAS 132 would in turn report the location
estimates MPAPHY pcAP Position Perjodic Result nestalyB¥0gey24318
RAN/ SRNC 132, which would be sent in §3teps 8i in place of the PCAP
Position Periodic Response rressanlg)e_s, shown in nessage flow 600. |f SAS
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nessage. SAS 132 .nm hen send the indivjdual, J]ocation estimates to
PAN SENG 1 A EA oD B s I e angas. [ 0066] The

cl ass 2 enijegrirent Thaylafe2 UseHbdinhak 2B kfended BURRBHH pPASILIE AT TDOA
cell- 1D based positioning. _In this case, SAS 132 [ra(gwﬁféi odi cal ly
send a PCAPapskiasitigning A pirglslivith pesiggie A-Ghesadiqe Py RMcrasiiirringyt

shown in Flf s ca@?‘&eﬂa@@ YOrBOA7 HaGkcH Y R&‘% iﬁ%@@@t%ﬂé%@soﬁ%@d 180ve.

may then return a PCAP Position ACtivation onse nessage
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cont ai ni ng PoRiGIoH @Lriddt REwdt nddsagdan iSiai Inahaydherl 20urafehd location estimate to
RAN/SRNC 130 in a PCAP Position Periodic Result message.
[0072] As shown in FIG. 6, each location reporting event includes messages for
positioning, transfer of the location estimate from RAN/SRNC 130 to MSC/SGSN 140
(step 91), and transfer of the location estimate from MSC/SGSN 140 to LCS client 170

(step 10i). The meséages for positioning 1 for the first location reporting. event includes

steps 3 through 8a, and the messages for positioning i for each subserjuent location
reporting event includes steps 6i through 8i. After all of the location reporting events
are completed, a message flow (which may include steps 12 and 13 of message flow
400 in FIG. 4) is performed to end the periodic location reporting to LCS client 170
(step 11).

[0073]  UE 120 may at some point request new or updated assistance data in step 61,
instead of or in addition to sending location measurements to RAN/SRINC 130. This

may be the case, for example, if the number of reports initially requested (e.g., in step 5)



receiving a PCAP Position Activation Request nessage in step 3 in
FIG 6. SAS 132 may then configure LMUs to obtain periodic U- TDOA
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132 to RAWE?(EII;Ia%g% %lqoclegmg Iaé[ geef{neg inp?%lEP TS 25.453 to request assistance data from SAS
132, which is currently used for RNC-centric mode only. In this embodiment,
RAN/SRNC 130 may request assistance data from SAS 132 by copying steps 3, 4 and 5
in FIG. 5 (not shown in FIG. 6). When using this procedure also in SAS-centric mode,
SAS 132 is aware that this procedure belongs to the positioning event for UE 120, e.g.,
by using a session ID parameter that relates all PCAP messages to the same positioning
event, or by using the existing signaling connection allocated for this particular
positioning event of UE 120.
[0075] In aﬁy case, after receiving assistance data, UE 120 continues to report
measurements in an RRC Measurement Report message to RAN/SRNC 130, which in
turn continues the PCAP Position Periodic Request and PCAP Position Periodic
Response message pair, or alternatively, the PCAP Position Periodic Report and PCAP

Position Periodic Result messages as described above. The request for new assistance



Position Periodic Response nessage or a PCAP Position Periodic Result
nmessage (not shown in FIG 6) sent in step 8i. RAN SRNC 130 may t hen
transfer the assistance data to LJE 120 in either an RRC Measurenent
Control nme¥Woa§er/@e30dn RRC Assi stance Data Delivery nesBGEHES20964124328
shown in FIG 6). This enbodi nent avo?ds the need for SAS 132 and
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step 6i an@ssPms. K/dYibssediperindio insatiohErering may deivees %‘m‘éEdé@éﬁbqséaes
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Certain except on con tl (0] may ari se occasli onal uring nes age
fl ow verification is used in step 5 of FIG. 2A. The changes to the message flows in FIGS. 4,

5 and 6 are as follows.

[0078] In FIG. 4, steps 1 through 4 are removed. Instead, MSC/SGSN 140
performs paging and authentication (e.g., as described for step 5 in FIG. 2A) if UE 120
has gone back to idle mode. However, there should be no notification and privacy
verification (shown in step 5 in FIG. 2A) since that wonld have been done earlier as part
of message flow 200 in FIG. 2A or (if needed) message flow 210 in FIG. 2B. If UE 120
is not in the idle mode, then no paging and authentication is needed. Step 12 is also
removed, but step 13 remains valid.

[0079] In FIGS. 5 and 6, step 1 should now include just paging and authentication,
if UE 120 is in idle mode, as described above for the changes to FIG. 4. Step 11 now
corresponds to just step 13 (and not both steps 12 and 13) in FIG. 4.



600 in FIG 6 that require sone additional action. If UE 120 changes
serving cell but remains within the coverage of RAN SRNC 130,

RAN SRNC 130 notify SAS 132 of the new cell by sending to SAS
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t hr ough st dépcldd. st@srﬁar@rctdghﬂlhluﬁﬁnesk@em mimm 4 teps 3 through 10a of
message flow 500 in FIG. 5, or steps 3 through 10a of message flow 600 in FIG. 6.
MSC/SGSN 140 then sends an LCS Location Update Invoke message to UE 120 to

indicate that the first location estimate has been successfully transferred to LCS client

170 (step 8a). This message may also serve to notify UE 120 that a second location
estimate will be transferred at the next location reporting event, e.g., following the next
periodic interval. URE 120 sends an LCS Location Update Return Resuit message to
MSC/SGSN 140 to acknowledge receipt of the notification (step 9a). This message
may include a denial of the next location reporting if UE 120 desires to cancel the
periodic location procedure at this time.

[0083] For each subsequent location reporting event i, for i=b...n, a message flow
is performed to obtain and transfer a location estimate for UE 120 to LCS client 170
(step 7i), an LCS Location Update Invoke message is sent by MSC/SGSN 140 to notify
UE 120 of the results of the location transfer (step 8i), and an LCS Location Update



know edge of the success or failure of each |location transfer, and is
informed of the results of the periodic |ocation reporting after
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and transferred to LCS client 170 in the following location reporting event. The UE

user may then be given an opportunity to deny the transfer or to cancel the periodic
location reporting. The message may also inform UE 120 of the results of the previous
transfer (e.g., whether the transfer was successful or unsuccessful, if no location
estimate was obtained). In yet another embodiment, either a pair of LCS Location
Update Invoke message and LCS Location Update Retumn Result message or a pair of
LLCS Notification Invoke message and L.CS Notification Return Result message is sent
prior to each location reporting event, and a final pair of these messages is sent after the
last location reporting event. The message pair prior to each location reporting event
conveys to UE 120 the result of the previous location transfer (if any), allows UE 120 to
deny the transfer or to cancel the procedure, and informs UE 120 of the next transfer.
The message pair after the last location reporting event informs UE 120 of the

termination of the periodic location reporting and the results of the location transfers.



Return Result nessage is sent by UE 120 to acknow edge the
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sends an L.CS MO-LR Return Result message to UE 120 to indicate acceptance of the
periodic self location request (step 5). MSC/SGSN 140 also sends to RAN 130 a

Location Request message that contains the periodic self location request, the periodic

location information, the UE capabilities, and the LCS QoS (step 6).

[0090] A message flow is then performed to obtain the first location estimate for UE
120 (step 7a). Step 7a may include steps 3 through 8a of message flow 500 in FIG. 5 or
steps 3 through 8a of message flow 600 in FIG. 6. RAN 130 receives a location
estimate for UE 120 from the message flow in step 7a and sends to MSC/SGSN 140 a
Location Report message that contains this location estimate and other relevant
information (step 8a). MSC/SGSN 140 then sends to UE 120 an L.CS Location Update

message containing the first location estimate and relevant information (step %a). UE



WD 2007/ 002303 PCT/ US2006/ 024328 28 [0087] It may be desirable for
UE 120 to performperiodic self location to periodically determ ne
its own location for its own use or on behalf of sone external

appl i cati oWQ&IYN2303ccessed via the Internet) wth whi cREVESHYN2#RE |
comuni cation. If UE 120 supports t h& UE- based node, then UE 120 can
derive location estimates on its_own whenever needed, possibly

wi t hout anyl28i ighuns Ay LGS Roreien1Bpdate-dwknayledgment messaze e sokavysisdeass
t he UE- assi (o) 0

woul @ bo et S0fe die RERiCCRR IR 1. SR bbiale nia) AP HELE
t ransact i onndipatidANo ca®®] ﬂmrpamdfn: oD lodatior glesh if desirselby UBAa0.i &nr edch
each such reguest ates o ngl e shot | ocatio
ThCe overnoSiRc saf lestEarenl. St cBu Ty TerRy ARG ReolrbE IS Qn 2
capabi | i ti ggcaibn &%halé%rftoﬂ mer(stqﬂho; afiPlof seh® @Rl Ib&ition [eaﬁﬁ&b td:I\/@CA@GSN
shows an enbodi ne | ow 800 for RAN- based

periodi ¢ sei¥p (Fték §91 MSCEQS%de thea|rptupnsdhe i%ﬁ“%@%@ﬁ%@d%é“ﬁw %
speci al ca r

U120 i noteddUly ARt B o BEHbR fobARR bl st BB ATMSCIS G A ey

of nmessage ifdtigatc 8€iensa o8 theH Vs ¥k oGV eqmd RR/RRConsghections to Uiedhge

10w 400 9o 4 HEuA2BbASHCAERAS COMBERSERN, 148, 20k MO B

Locati on Servi nessage to reques i'c se Cat]
(step 4). Thitsp SieEKagandinteat instepdaftdr sieptlOn,imilarad message fibw 60 neFIgi. :

t he perlodlc ocaLion or mat.i art tine, eparti
nterval - dndngnater bR Healos Lo hchlerusteetR oadh HEF Ol aad e
predet er m news DusHtRh UhddieRQkhoyleditiént ik2all Stepaltl &€ r?’laceﬂl_h%r tesBage
al so indicates S that periodic |ocation_estimtes should bhe sent to UE

120. MsC/ S&tfieation, dpyokeemepsage andethen HCSs Notifirgion, 8gturm Resplg message,

requested | %éétiv@!} SREH GR DASAE SOPE mUDSES | MdaON Y afd bﬁemEﬁHg s&ep
UE (also step 4). '[f the | ocation request 7i s aut hori zed, the

MSC/ SGSN 12@ssagesiagy seuecsmnenatiRaimprtRedPE/SEs3% b@bﬂﬁmﬁmzo to
vBar ot 1407 £o AR et podiffe i Stoture iR HBE 8 BRI moBle R
cont ai ns t iMSpepinouniatieg fwitho e aGEBAN: e du gadket mhmlemnpdldl Iccatiouaapmrung
mossage |1 GIRTATE RE Borrarbn orio b oo ravereen el B tbroal Pt
for UE 12@IGsiBp M):chtﬁt ﬁzmdé’ perfodic ilowation eeppitt@Rspdedduroah Waused for a
e O i S e B D, S SN 05 e’
nmessage fl aoltthgSh 8RcviAMOBE 28 NS $naly Qpiife/ iP@ARIIEARd thodd B@inkP Be RARSDEA
nmessage that contains this |ocation estl mat e and ot her rel evant
a signaling channel (e.g., an SDCCH) for the entire duration of periodic location
reporting since a base station subsystem (BSS) in GSM does not have capability to
dynamically release and later reassign a dedicated signaling channel during the intervals
of periodic location. For GERAN periodic location reporting in packet mode, the MS
may be dynamically assigned a signaling channel when needed to transfer a message
\ between the MS and the BSS. In the following description, UE 120 (UMTS
terminology) is referred to as MS 120 (GSM terminology). MS 120 communicates with
a BSS in GERAN 130a.
[0093] FIG. 9 shows an embodiment of a message flow 900 for RAN-based
petiodic location reporting for GERAN in packet mode. LCS client 170 or MS 120 may
initiate a request to periodically send location estimates for MS 120 to LCS client 170
(step 1). The periodic location may be instigated by MT-LR, NI-LR or MO-LR, ¢.g., as
described above for FIG. 2A, 2B or 3, respectively. The periodic location request may
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RAN- based Request message may contain the periodic location information, a subset of this
information, or a converted set or subset of this information. The RRLP Measure
Position Request message may also contain assistance data to assist MS 120 perform A-
GPS and/or E-OTD measurements and, if MS-based positioning is selected, to assist
MS 120 compute a location estimate. If the assistance data does not fit into one RRLP
Measure Position Request message, then SMLC 132 may send some or all of the
assistance data and other information, including periodic location information, to MS
132 in one or more RRLP Assistance Data messages (not shown in FIG. 9) before
sending the RRLP Measure Position Request message. MS 120 would then
acknowledge each RRLP Assistance Data message with an RRLP Assistance Data
Acknowledgment message.

[0096] The BSS sends to SGSN 140a a BSSGP Position Command message
containing the RRLP Measure Position Request message received from SMLC 132
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9).
[0098] SGSN 140a receives the LLC Ul Frame message from MS 120 and transfers

the RRLP Measure Position Response message in a BSSGP Position Response message

to the BSS (step 8a). The BSSGP Position Response message header includes a flag
indicating that this is not the last RRLP Measure Position Response message. The BSS
receives the BSSGP Position Response message from SGSN 140a and transfers the
RRLP Measure Position Response message in a BSSLAP MS Position Response
message, which is carried in a BSSMAP-LE Connection Oriented Information message,
to SMIL.C 132 (step 9a). The BSSLAP MS Position Response message header includes
a flag indicating that this is not the last RRILP Measure Position Response message.
The BSS is aware of the periodic location request (from step 2 and possibly from step 4)
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nmessage step 7. This data request may be sent instead of or in addition to measurements or
location estimate. Upon receipt of this request in step 9, SMLC 132 would send the
requested assistance data to MS 120 using one or more RRLP Assistance Data
messages. In one embodiment, both SMLC 132 and MS 120 treat the transfer of
assistance data as an additional RRLP transaction occurring in parallel with the pending
RRLP transaction for periodic location (e.g., started in steps 4, 5 and 6). MS 120
continues to send periodic measurements or location estimates to SMILC 132 by
repeating steps 7a through 1la. In another embodiment, MS 120 may terminate the
transfer of periodic measurements or location estimates to SMLC 132 when sending the
request for more assistance data. For example, MS 120 may indicate termination of
periodic location reporting by including an error indication in the RRLP Measure
Position Response message carrying the request for more assistance data. In that case,
the TOM message header sent in a subsequent step 7 may include a flag indicating that

this is the last RRLP Measure Position Response message. When the BSS recejves this



to the BSS (step 8a). The BSSGP Position Response nessage header
includes a flag indicating that this is not the | ast RRLP Measure
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instead of a BSSGP Perform Location Repoit message in step 1la, to inform SGSN

140a that the periodic location procedure has ended. The BSS does not expect any more
RRLP Measure Position Response messages from MS 120 unless a new positioning
procedure is instigated by SMLC 132. SMLC 132 may instigate more periodic location
reporting by repeating steps 4 to 9n. SGSN 140a may continue periodic location
reporting by repeating steps 2 to 11n. Otherwise, SGSN 1402 may indicate to LCS
client 170 that the periodic location reporting is now completed.

[00102] Certain exception conditions may arise during message flow 900 in FIG. 9
that require additional action. I MS 120 changes serving cell but remains within the
coverage of the same BSS, then the BSS may notify SMILC 132 of the new cell by
sending to the SMLC a BSSMAP-LE Perform Location Information message
containing the identity of the new cell. For some other exception conditions, such as a

cell change to a new BSS, intra-SGSN GPRS routing area update, or P-TMSI



assi stance data as an additional RRLP transaction occurring in
parallel with the pending RRLP transaction for periodic location
(e.g., started in steps 4, 5 and 6). M5 120 continues to send

peri odi ¢ mEESPEMBHBS or | ocation estimates to SM.C 132PEI/USIeGHR A28 ng
steps 7a through 1la. In another embodt ment, MS 120 may terninate the
transfer of periodic neasurenents or |ocation estimates to SM.C 132
when sendi rrgaltdsation; 84%1d2¢ and/or ther BS3 swysabaricibe getiedic Rertiexpivptdare, Wd

120 may in eh r ti ng by
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SMLC 132 may restart e’tran f peri o asurenents or
| ocati on esncsameebetﬁvemnhwssmdms iﬁbnsamarnglr@teps 4 to 11. SMC 132
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is further carried in an LLC U Franme massaq{‘3 tc"These nessages are the
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i ncl udes a Iﬁ%ﬁﬂclb% ®8kiaRed &Eﬁ% %\%{Eﬁ PIOLR A MY DR or BRLG-MBASII0B, which

Position Response nessage. Measure Position” Response
message nmaynayqeriatm ppging and avkentieatioo af MSd 20 hag revéried t¢ &llg meds. ast
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Response rressage in step 10n, instead of a P- II? Per f or Locati on
Report mesd&g@iomReuey ’:?E‘(’féagettﬁ SMEG et (piep B Sslicﬁaﬁ %éﬁcﬁjéfF’? j Jpessage,

| ocation peoagsisy %e%ﬁodﬁQG@ﬁonEQ@eﬁs%Meéﬁﬁ cﬁlﬂgﬁg &8sd. O -GPS
Locati on Response nessage in step n, 1nstea a BSSGP Perform

Locati on Repder ErQEH3 ige epfﬁdéh@pSW@ 13@ée¢dﬁft@ﬂm13§é@\BSSMAP~LE Connection
Ornented Information message that contains a BSSLAP MS Position Command

message, which further contains an RRILP Measure Position Request message (step 4).
[00106] The BSS sends to MS 120 an RR Application Information message
containing the RRLP Measure Position Request message received from SMLC 132
(step 5). MS 120 receives the message from the BSS and recognizes the periodic
location request based on the periodic location information included in the RRLP
Measure Position Request message (or in a preceding RRLP Assistance Data message).
MS 120 may acquire and measure signals from GPS satellites (for A-GPS) and/or
nearby base stations (for E-OTD).

[001071 When the first scheduled location estimate is due or when the first set of
conditions (e.g., an event) occur for which a location estimate is needed, MS 120

performs A-GPS and/or E-OTD measurements and further obtains a location estimate if



140a that the periodic |ocation procedure has ended. The BSS does not
expect any nore RRLP Measure Position Response nessages from M5 120
unl ess a new positioning procedure is instigated by SM.C 132. SM.C
132 may i n¥Q YAVW2%Bre periodic location reporting by PepBEERP44328
steps 4 to 9n. SGSN 140a nay continue3beriodic location reporting by
repeating steps 2 to 11n. O herwi se, SGSN 140a may indicate to LCS
client 170 Midwmsadpospioningdvs seleetadi MS L) thenisenylsite mossusarpgiteorcldeation
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reverted to idle de.. [ 00105 C 14 sends VA form
Locati on Rgrﬂﬁggttg ﬂ?%gggagﬁh eftﬂn?t%éozﬁ%g’gmé’%}?[gﬁtgr’ylasaeéb/‘ﬁgoﬁ\’ge %% “(step
2). This mpeHEgE eisdanbrobfleoDeE EWbne 1dcata fepditing m&STh@BdteFé«lﬂhhﬂﬂBé
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SMLC 132 recéives the nessage,
Response message in a subsequent step 6. SMLC 132 and MS 120 treat the transfer of

assistance data as an additional RRLP transaction occurring in parallel with the pending
RRLP transaction for periodic location. Alternatively, MS 120 may terminafe the
transfer of periodic measurements or location estimates, e.g., by including a flag in the
RR Application Information message header to indicate that this is the last RRLP
Measure Position Response message. SMLC 132 may then restart the transfer of
periodic measurements or location estimates from MS 120 by repeating steps 4 to 9.

(001101 MS 120 sends the final measurements or location estimate for periodic
location to the BSS (step 6n). The measurements or location estimate are sent in an
RRLP Measure Position Response message, which is carried in an RR Application
Information message. These messages are the same as those used in step 6a, except that
the RR Application Information message header includes a flag indicating that this is
the final RRLP Measure Position Response message. The RRLP Measure Position



eval uates the periodic | ocation request, and selects a positioning
method. If A-GPS and/or E-OTD is selected, then SM.C 132 sends to
the BSS a BSSMAP- LE Connection Oiented Information nessage that
cont ai ns aWE@SHPZAP2IB Positi on Command nessage, which fRETHEA006/024328
contains an RRLP Measure Position Reqtfest message (step 4). [00106]
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e.g., via a GM.C or the BSS.
periodic location procedure, and 2G-MSC 140b may restart the procedure, e.g. by

signaling to the new BSS.

[00112] Many of the messages in FIGS. 9 and 10 are described in 3GPP TS 43.059
and used for one shot location of an MS. These messages may be used for periodic
location whenever possiblé in order to simplify implementation of periodic location.
Other messages may also be used for FIGS. 9 and 10.

[00113] FIGS. 4 through 10 show exemplary message flows that may be used for
RAN-based periodic location reporting. The message flows in FIGS. 4 through 7, 9 and
10 may be used as part of the MT-LR and MO-LR periodic procedures shown in FIGS.
2A and 3, respectively, after a periodic location request has been authorized. These
message flows may also be used as stand-alone procedures and hence are not restricted

to be part of the MT-LR and MO-LR periodic procedures. Other message flows for



[ 00109] Steps 6a through 9a are for one |ocation reporting event.
These steps may be repeated for each additional |ocation estinmate
that is scheduled or triggered. M5 120 nmmy obtain nore assi stance
dat a by seW@H/W2Héquest in a RRLP Measure Position RRESHBE®/024328
message in a subsequent step 6. SM.C 482 and Ms 120 treat the

transfer of assistance data as an additional RRLP transaction
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steps 7a tloough B sipneNE! thet dRcBSBARIVE 30 SRANMAsE PRAREE location
nessage sent (%y the BSS'in step 7n__includes a flag jndicating_that
the final MREIOPIING AESYRES RodaPloyaRE4HoMSe CHELs 4y8- 2% shayer iy HlEndA) gpiic

132 may sendsigoming MR perfide@ i LQGAIdAHoRRSROAS € TIRSRAYRbaskd pRfibdc
8n and the BSS may send a BSSMAP Perform Location Response nessage in
step 9n t o lemtipe senertingmay Blso herusedifar 4 depdeivemt piith gedtiple BMECerfelad as

SMLC 132 ' hga ar Ladi ' : ' T kRQ
SALC, 157, Ml SESQ T e S0 A05E5900) L g PERM
by repeat i nborstiepst 2r the Rployikeitewith swm]tipkISMIEE 2hd @B) MyLR sblort atrenitt for
LCS client 170 that the periodi | 0 rting is now
ol et od. FOBTRHTE Eirerp - ety CBFCGhAHREer ot FseEs e cnghenee
message f| @fmbefiged dirdetlGhethiden RAGMLUICE US0c dd MSIC/SGSNAL 406@FIGN 1B theddBy
120 changes serving cell but r‘ﬁgﬁi@n gl thin._the co§er§/&2er of the_ sane
BSS or if SRAESHEREFIEIEIRGE %rl etfsHE- L EdRbbre M T Rpbofesirut
the BSS angeidl th2fe bsdss Dt thd pdsBfnG for Cadte WehtidMORBorkiad ieQeriti 8 Aakitide
link between the BSS and M5 L_)LZO then M5 120 may abort the )
posi t i oni ndocatiericstimats s vailable to UE 120 and the use of MO-LR short circuit is allowed.
GMILC short circuit, MO-LR short circuit, or both types of short circuit may be used to
save system tesources and fo provide a faster response for a location transfer to LCS
client 170. Either MO-LR short circuit or RAN-based periodic reporting may be used
for UE-based positioning. However, if the UE does not support MO-LR short circuit or
the LCS client or any of the involved PLMNs denies the use of MO-LR short circuit,
then only RAN-based periodic positioning may be suitable for UE based positioning.
Conversely, if the RAN (e.g., GERAN) does not support RAN-based periodic reporting,
then only MO-LR short circuit may be suitable (if allowed and supported). For UE-
assisted positioning or network-based positioning (e.g., for a UE that only supports UE-
assisted positioning), MO-LR short circuit is not used and only RAN-based positioning
is may be suitable. Hence, MO-LR short circuit and RAN-based periodic reporting may

be applicable under different circumstances.



may restart the positioning in M5 120 for either single shot or
periodic positioning. Alternatively, the BSS may i nform SML.C 132 of
any cell change (e.g., by sending a BSSMAP-LE Perform Location
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the periodic positioning. For sonme ot#er exception conditions, such
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of the MI-LR;a3¢,,M> LR periodic procedures shown in FIGS. 2A and 3,
respectively, after a periodic |location request has been authori zed.
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for a depl &¥Eft Sherk Hrgwil 1mdothe Tesiesisio wegMO-LR short circuit may be treated as

independent requests. Furthermore, any agreement on using GMILC short circuit and/or
MO-LR short circuit may be applicable to all of the PLMNs in the list sent by
MSC/SGSN 140 to UE 120.

[00118] 1In yet another embodiment, any entity among UE 120, MSC/SGSN 140, V-
GMLC 150a, H-GMLC 150b, and R-GMLC 150c¢ can autonomously decide whether or
not to use GLMC short circuit and whether or not to use MO-LR short circuit.

[00119] For MT-LR message flow 200 in FIG. 2A, R-GMLC 150c may send an LCS
Service Request message to H-GMLC 150b, which may send an LCS Service Request

message to V-GMLC 150a, which may send a Provide Subscriber Location message to
MSC/SGSN 140 to request for periodic location reporting. The message sent by each
entity may contain (1) the address of R-GMLC 150c, if GMLC short circuit is preferred,
and (2) an indication as to whether MO-LR short circuit is allowed or preferred. In an
embodiment, R-GMLC 150c, H-GMLC 150b, V-GMLC 150a, and MSC/SGSN 140



shown in FIG 1B). Inproved efficiency may be achi eved by enpl oyi ng
(1) &MC short circuit for the deploynent with multiple GWCs and
(2) MOLR short circuit for deploynments with one or multiple GWCs.
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positioning. Conversely, if the N (e.g., GERAN) does not support
RAN- based padicaiiincirone éﬁl $40ndn eith¢renasep tieyshMbeirikiequast(e)i masulbe formegrdésbio

suitabl e (i {régﬂ%evﬁﬂaﬁﬂal $£%8ﬁ§9b’§9@gﬁ‘% §568 2RQ gfrg{n googgg %18kt

net wor k- base si'tioni ng Iy Supp
assi st ed pokik iIgn$ nlggnt 1RMDsdrids shresponsd foc thet UEsequett(s) s@ ®-@RALGO 1$0¢, which

RAN- based posi t.ionin i ui tabl e. nce, ircuit
fnd Ran: bacenePfee RO sy B atsesnt yaohid: 176 bhith
ci rcunst ancefds Wegpihéd QORBIISESN 1482 001/ 10shbd28senB By kathlebfily hberpuiees
of MO LR short circuit _may be controlled for various .reasons such

as, e.g., tB°&SRPISGIPEIed) iHR tﬁ? PreCEdRe PRUR ¢fhany) RS IRECaleScasreRIgnCs

reliabilitweRbtidngf We pdridiROIdChon( Rqfest 3RO Qbtdpehhce o8 rejBétidn! H¥eRA%hort
subscription issues, and so on. For ‘'exanple, the wuse of MOLR short
circui t mayilsit Fapeshédisent). UE 120 is trusted to provide |ocation

estimates dodl! YROpMEREEN Midait i 208 kld 'MOUIR tnladd ow3Se0,

The use of short circurt may al so contro asons

rel ating t MBCISGSNy, 149ubsayr irgeiven the doltbvsiog oimforfr@Gdr 7(in | aldiional to the
enbodi nment ,; Nty ., UE 120, MsC/ SGSN 140, or R-GWMLC 150c)
may requestIn gﬁatgoélrﬂr#e\sﬁs?lgg%eg‘to use GW.C short circuit and/or MO LR

ntty (e g, veby RS b Bl PR e S KT 1ol UL or
UE 120 and LCS ekpeetetd h7fpvideylocativnegtinaiesr difeedy th MISCEERMS t1400witkae h

type of short circuit. | er enbodi ment, one entity (e.g., UE
120, MSC/ SGSN 116{1%%9#‘0’1‘-?1‘%&%%0 ©c) may indicate a willingness or

2. a GMLC shoit circuit indication that indicates if location estimates can or will
be sent directly to R-GMLC 150c,

3. an address of H-GMLC 150b to be used to send location information to H-
GMLC 150b, e.g., if GMLC short circuit is not requested or is rejected, and

4. an address of R-GMLC 150c to be used to send location information directly
from MSC/SGSN 140 to R-GMLC 150c, e.g., if GMLC short circuit is accepted.

[00122] TIf MO-LR short circuit is allowed, then UE 120 may include a location
estimate available at the UE in the LCS MO-LR Location Services Invoke message sent
to MSC/SGSN 140. RAN 130 or SAS 132 would not need to compute the location
estimate for UE 120.

[00123] If GMLC short circuit is accepted, then MSC/SGSN 140 may store the
address of R-GMLC 150c or UE 120 may send the R-GMLC address in each location



a capability to support GW.C short circuit and/or MO LR short circuit
w thout specifically requesting to use these short circuits. Any
entity anong V-GW.C 150a, H GWLC 150b, R-GWLC 150b, UE 120 and LCS
client 170W|%§90't/¢9éw3accept or reject the wllingness ofCEHpPAN2#RY
to support each type of short circuit? One entity (e.g., H GWC 152)
may decide whether to use each type of short circuit if all entities
i ndi cate V\IqPPItW@r?éQ@ M&C@dedp ID?Y then Sph‘éﬁﬂcbti@?ftﬁoéieﬁt@nﬁttﬁ dirpgly talR-

enbodi nment s l%@ t CihSie %ﬁp@{j
to use MO LESRO! CI r th%ﬁ Ca@ (T ea £s |ndep ]tsaggécﬁgé e
Furt her nor el5Gkny agr eenent on u5| ng GWLC short circuit and/ or MOLR

short circuj y to all of he PL i the | i st sent
oy Mec St dor TR . B8y 2o ok 61 1By Hevaph Aoifiot IS b JoTh 0 BRy® 2

entity andngpebificliQuentBEf SEph 1E£bh Messedd BokbRay ihtldd Gddiioku, R0€r, or
R- GVLC 150c can autonormusléadem e whether or not to use GLMC short

circuit anddiffsenheepsdhamie steps shoannier thet BRgsage Bowc dhe steppipr sagh mespage
M- LR messag fﬁ%e@&oﬁﬁb& %%A%ﬁer Botdlif mke ﬁfesﬁaé’ 5% 5‘29 d@nt order.,

Servi ce Request C 150b, whic sen Servi ce
Request  neEsdigsicp oo wamn@sm@ dlowimayhinmgynesd nmcladPrwyl whent@u lof onésbage

Locati on ne cﬁ%?oe]é Qn 5?90?%6%% g Lﬁ%fe% weﬁﬁdgoogn periodic | ocation

reporting. reesagetsen may ¢ontain (1) the
addr ess of [BOEMJC M@cforiatar@qL@esﬂﬁtormessagesmstd iby ({mral’ppha‘abtd: to) BUPP( 2k

an indicatign as. to whet he rt cir is

et o o | v Br s Hovs 18 s tspten 0! et ady i goafiher iosssign
and MSC/ SGSM:HifHRtyN¥9 t&@ﬁﬂlﬁﬁ?&ﬁiﬁsdﬁ@y M&M&@%ﬁ?&oﬁ%&ﬁﬁss@a&hﬁl&%ﬂt
or reject the use of GWC short circuit and nmpy each accept or reject

the use of MOVve-RIsgrapmaL @ny signalingmpryEoiseEry xretﬁn_gpepﬁ@eeag Ofmefwnmngn

FIG 3, UE #2Qai8 dnfflsidachilye MerRrlieRlity fd@é’cnﬁécfalg%@msf&%ﬂon%ﬁ&ﬁﬁoé.
and/or (2) a request for use MO-LR short Circuit (e.g., If

supports t h&qmgemwa@pmmm@sswﬁmcm Lipdipasioas. fags. S rdatacseant in some
I nvoi ce &q&ggent to MSC/ SGSN 140 in step 4 of nmessage fl ow 300.
I n another enb ment, MSC/ SGSN 140 may deci de one or both requests
itself witHO0t26dn Fmrrtdlarﬂatth@tmcltrﬂgm bEveli2@n spwifeiaﬂhdﬁscdhedaabctvbéors’iﬁﬂﬁ-

circuit reques e_forwa GVL.C
150b, t hen a?‘&%%?%‘é‘@@“g ﬁncd’“tf%e‘% G t°LS¢'§P(’3%ﬂf %" on i%‘“‘i c%ﬁ)%g?%t‘“es
170 sends am#¥slpobs asddofor biher htwbekgwes bty ldcatid Sbvhifechél; susMischSUPL
sends its re onse to, H GWL Ob,, .whi ch sends | response to V-GWLC
T50a, whi cHISERHS AL % BEpSHRR T e gued e ORes Rl Alfincey
each entit YOMARRBOIFR2RSntrol plane architecture described in IS-881 and 3GPP2 X.S0002, a
3GPP2 user plane architecture described in X.S0024, and so on. A control plane (which

is also commonly called a signaling plane) is a mechanism for carrying signaling for
higher-layer applications and may be implemented with network-specific protocols and
signaling messages. A user plane is a mechanism for carrying data for higher-layer
applications and employs a user-plane bearer, which is typically implemented with
protocols such as User Datagram Protocol (UDP), Transmission Control Protocol
(TCP), and Internet Protocol (IP), all of which are well known in the art. Messages
supporting location services and positioning are carried as part of signaling in a control
plane architecture and as part of data in a user plane architecture. The content of the
messages may, however, be similar or even identical in both architectures. The short
circuit techniques may also be used for circuit-switched (CS) based modes and packet-

switched (PS) based modes, although the messages may be different.



the response received fromthe preceding entity (if any) and

I ndi cat es acceptance or rejection of the periodic |ocation request
and acceptance or rejection of each short <circuit request (if sent)
[00121] FoWO80THO0RA3| R message fl ow 200 and MO LR nessalfel/PH2e4/03¢138
MSC/ SGSN 140 may receive the fol | owi nglinformation (in additional to
the information |isted above): 1. an MO-LR short circuit indication

that indi cai0@R27lf BEG11b shgwsamFdJHddeploy@%ﬁe]cl@edhatdnﬁm@@ﬁl Yeisitedaervivg
estimat es drlh 1Ik| MobOa ﬁ@%g&@%ﬁiklﬁ%tt Euesﬁ hét{;v&?(t 194, 'st%'\keﬁ@rk
I ca

2. a GWC ¢ TEWw i on ’t |ca es | oca
esti mat es Chilﬂ)Zanlmldsla wibaless aatwall 1 £ :tryd zt vsiRngGVUCL 16Gtipn 3latfarrn Y eBIFYs

of H-GWL.C t use ati.on informati.on to H C.

C50b og, T cyesetortvat La B BER iRt BuSRERbAR o piels gpices
and 4. an adefieswitain e GWlézaddBea lop tlbaewﬁ‘él%b ﬂ@wsﬁndeﬁésSQi&wce 1s also
i nformation directl from M5C/ SGSN 140@ q 150c (IZ] GWL.C
short circuailed s Rlgd termingd 6551 £V~ L&5Qa B¢ Pd%lar%wlt' chtmn center

al | oved, t[@gdalgéé@%nway ReLEde FUPIOpadifiGing @e?ﬁérr@i’@) aygy. | sﬁteméo is

the UE in LR Location Services |Invoke nessage sent to
MSC/ SGSN 14GmilRAN YIHVBE 1588 and evfoumsdvarions fastonsdoe dpplieresariges. SPC

| ocation K0 I ' b4

hocapt o0, CHER g etk OV G/Sks, FEhd Shanolrs oo Ra06! wikelitiocpS Home
UE 120 nay meenaktliod &dﬂﬂeﬁa&dnﬂe&f’ (HaSER)cH 5D dwt suppoiOl257y @268 3xnd
PCT[ US2006/ 024328 40, reporti MBC/ S 4 en send
each | ocat iRSHIHRBINEfRY o gPS‘éWn‘g 1?%46Ri{e@\9ﬁt€gl ?,(0% ﬁr?ga i{ﬂ% o8- gqapesting
afldr ess anclerraa{f Mﬁ)aﬂsow@&@ﬁa@mcmdéfivguzad pﬁ:&ﬁbﬁmk &glz;q clfefs.
clarity, eac t he message oWs .i.n throu shows a
specific sdf Qﬂé!%&e &he techpigues plesgribed hergin may fig weY 1 %@P&‘G@PEHH?CP 09
fewer, or Fyrfmeaﬁse@tp%ﬁédl& haéhubﬁereﬁérﬁﬁg oo 1fisoa bPIL-SIPSSEUB may
flow. The steps for each nesse(l;gqql | ow nmay be perforned in the order

08

shown in t eerdinsis arfboqniighpero atifn neewélﬁs ferr aiwirelessedeyicest el £48. as
each messag@ J QW 080 |1 552682 ho RIGY YGIEHY. sp@&iﬂpagfal 19%10&?&@1?@3 rolg]of

exchanges, any type of processing at any entit SO on

Al'so for clthe iRrAN veuitt bé itakemgys HedP e amwoqrdi-’Sthulﬁala@n@!ox by BGIC
are shown f gﬁerngﬁg%sgg%g %MSSlﬂdqlﬁz?SThg rﬁe@ga%g%}ezjagnonq&ge transfer of

net wor ks an"?ﬁ1
RRC Measu:rement Control message and RRC Measurement Report message) between

UE 1120 and V-SLP 1150a or H-SLP 1150b would then be similar to the exchange of
these messages between UE 120 and RAN/SRNC 130 in FIGS. 5 and 6 except that the
messages (e.g., RRC messages) would be transferred differently, e.g., using TCP/IP and

a SUPL positioning protocol defined by OMA. instead of using 3GPP control plane
signaling. For GMLC short circuit in a non-proxy mode, wireless device 1120 or V-
SLP 1150a may send a location estimate directly to R-SLP 1150¢, which then forwards
the location estimate to an LCS client 1170 and bypasses H-SLP 1150b and possibly V-
SLP 1150a. For short circuit in a proxy mode, wireless device 1120 may send a
location estimate to H-SLP 1150b, which then forwards the location estimate to R-SLP
1150¢, which further forwards the location estimate to LCS client 1170 and bypasses
interaction with V-SLP 1150a.

[00129] FIG. 12 shows a block diagram of various network entities and UE 120 in
3GPP-based network 100 in FIG. 1. RAN 130 provides wireless communication for
network 100 and typically includes at Jeast one RNC and multiple base stations or Node

Bs. For simplicity, only one processor 1230, one memory unit 1232, one transceiver



architectures typically use nessages that are different fromthe
nmessages descri bed above. In general, any signaling nay be used to
exchange pertinent information anong the various entities to achieve
t he functi ¥PA01802¥éscri bed above for |ocation reporti nBCT/USAq@6/024328
si gnal i ng may conprise nessages, pack#s, indications, flags, or data
sent in sonme other form [00126] For clarity, the techni ques have

been speci 1234 and eneseonpenicaiiga waitflga6 aerhowfas BAN E0nwaF4eh RNG phd ienh
a control . t. t i h [:Qu N, e
21 o be useifep sty RRS ing B8 o br SR pRREssoly ek BT M S Baton
such as a Sufits, amt ehbh,estdusach bast statmetyFicHly mchides satscaieerfi284u | Ajiad dat
by Open Mbobi.l e . Alliance OVA) , GPP2 cont r .ol ne.architectur
doscr i bed +finpiits o hestippsatcl 1330 e meieycups 1808 Hg Bht BunBEver Faoa

ar chi t ect ur ge de% FoOEHE 120, XIFHSIHR thay 36hosOwRElessAo@itinic@lioarlN@ay Pices
is also commopnly called a signaling plane) is a nechanism for

carrying si‘gRarsigags fath ongioyHEre 1e5XEIS Q56| O RS BHEINARHPNPAYMGES Processors,
i npl enent ed,\Wynet wor k- speci fic protocols and signaling messages.
A user plane is a mechanismfor carrying data for higher-layer .

appl i cat i on90:H e Mplthy downlirde bagsl sigtond guRAN 1 hiransmitgrafijpilatal signaling,

T Bnam ssi GCCR ) by a, D4 theeseveky Tt TG bR Bped P 2

of whi ch armovmidd kpgwncdssort ES0anid chiddiagdsby Stappeiver 1§34 doagenorate a

services an sitjoning.are carrijed as part of, si i in.a, .
cont 1ol pISEEIaK isRe SRS HRESEYR an BRetay 4TI A2 LB Ay sigmats
ar chi t ect urfgom bhe oL Mbictitbe Ghitidnd @re EBSFANES an B enn oMANiEbnedts Stratistdver

or even identical in both architectures. The.short circuit .
t echni ques We ardprogessek by afHP"%F‘?fclﬁ%f’-tQ\beaé‘hé’aﬂ?‘@éYPeéafgéHf%EFé@ ¥4

packet - swihehid séﬁ&s.b@&eskamrw@%roceésbh Q) b BbtABSIARISSarAPM P eceived
different. WD 2007/ 002303 PCI/ US2006/ 024328 41 {00127] FIG 11 shows

a SUPL deplsignaisntwhichomay g tusechfor peeisioning), dpeosed sepspedigised denbe gnepsags
h t ti . i
a hone net vplks dl0%cqadvd 2h& 94 6! Ii\g%néalﬁgl\?ﬁgg \'glzé%l%@n%z‘!%%%@ﬁrmg&s

1102 includes a wreless network 1
pl at f or m ( \anBldaja fol proOessoMNIR20 ewd 1286t wepdctivdlgOat gFHV20esl RANdRBs On the

conmuni cati Q o} el ess._devi.ce l.ocat.ed .w t hi coverage are

of "The. v r citbals HEY A0 2 e BT bRt P el G e bR
enabl ed t ersmtidas in( IBEN) 130V-1hef2 diblatpacdiudhesara piidiised by piocessorckeaind
(SLC) 1180 ang. .may, include a PL positioning center (SPC) 1182. SLC
1560 i 5 iAo Vs IR Foare Gh R TE B P FaRa s ia
location sepy it antemBC Al TBRANI D05 kY higiinkt QeraMEhSAE 1R al dthet! RIFR! &8
positioning for wireless devices. Hone network 1104 includes a hone

SLP ( H- SLP)receivwdmnd wardifopaddit sanserdvari gt aud {nrdesprgprgsed by processor 1230

to obtain various types of information (e.g., data, signaling, repoits, and so on). A
communication {(Comm) unit 1236 allows RAN 130 to communicate with SMILLC/SAS
132 and MSC/SGSN 140,

[00131] MSC/SGSN 140 includes a processor 1240 that performs processing for
MSC/SGSN 140, a memory unit 1242 that stores program codes and data for processor
1240, and a communication unit 1244 that allows MSC/SGSN 140 to communicate with
RAN 130, SMLC/SAS 132, and other network entities via data/core networks 1202.
SMLC/SAS 132 includes a processor 1250 that performs processing for SMLC/SAS
132, a memory unit 1252 that stores program codes and data for processor 1250, and a
communication it 1254 that allows SMLC/SAS 132 to communicate with RAN 130
and MSC/SGSN 140. In general, each network entity may include one or more



positioning for hone network 1104. Requesting network 1106 includes a
requesting SLP (R-SLP) 1150c that supports l|ocation services and
posi tioni ngj for LCS clients. [00128] The techni ques described herein
may be use depl oyment 1100. for RAN- based per?%@?é"éﬁz?on
reporting, V- SLP 1150a or H SLP 1150b* may coordi nate and control
periodic location reporting, for a w.rel ess_device 1120,

e.
descri bed aPEFEssOFnMEROEY NALS CORPUBARIIGHR InHs pePniiglers, #a$q )9‘11 nﬁﬁtﬁ?@(‘?
and the rol ﬁet%rkstm@z %%ﬁwmleq cBR feBl&R aﬁwoyot&@nk&é%bmpﬁa%& kP
1150b and/or b hin either of these by SPC 1182)
The messag e[ﬁﬂﬁgﬁr aanha émhmeuf@f desqribash b¢rein rogy beRmp m@d@mﬁ@usmit oFor
nmessage and

V- SLP 1150a‘°”§r§%%%€ﬁf§g%g&m‘§§f3’q nge%@eg‘gg?lﬁ] ft"#% ‘%fﬁ%%?f%% §F 2

t hese nessagmsbibstionethereblc FaOa &mﬁwﬁfd\hﬁiﬂmﬁaﬂtaﬁbn, mheFin% uskd amgerorm the

except that the ., ne aes.e. .y F nmessages) woul d betranferr
T or ent © yPrOBSGg o SRRt b8 AGHEREB B 1A GG ABPBRBuEprecibe
defined by %dtétﬁ&ﬁﬁﬁ’ts qﬁss;@sl) N@igitRRmaD ot &k ord |(BRBs), ﬂi’gﬂﬂadlglﬁg proc@sing
GWL.C short circuit in a non-proxy node, wreless device 1120 or V-

SLP 1150a n@gm@éﬁlaS%Dwoé@sraaﬁn@%q Jogigrdeviges L), fiedd pogremmabipgate dwsh

then forwar GAST 8&R4rON ¢ ﬁt%lfé?st € nfiGo@BnteSHRr ! hﬁ%ﬁ&%@or@n%lectromc
bypasses H SLP 115 and possibly V- SLP 1150a. For short circuit in

a proxy moddevicgsrahersdectionic smity deigned yo perfiermathe [fenciionsodeserthed gredn. op a
H SLP 1150b onm g{(} ﬂ]-?&ff orwards the location estimate to R SLP
1150c, whi c?‘n u % orwards the location estimate to LCS cli ent
1170 and by[tﬂﬁ!;&iﬁs Fbmhesoﬂwhneamplwrﬂdn%o&ﬂﬁelt&MUeg @@y 29 infll@nent@l with

shows a bl ock,di a ram of wvaripus.netwo ties an UE 120 | .
SCPP. based BT & opSradiRe g o i S50 bt R Tk he' serivea
commun 11 cat : Iﬁsmelfl OIThe rseitme kodOmaynte Et}gﬁldciﬁlaJ Marh&@d um@te(s gahndnmgs th ne22,
RNC and nul t i as tati e For sinmplicity, on

pr ocessor 1@@% ?%‘E?e %Eﬁ%t i)é;?Z@ exﬁ%eq P¥ARIBFSHA (8 ?ﬁﬁ’??s@éégﬁé
PCTI US2006/ (32832810, 62214: 4Frhé"iﬂl=,n%}? uﬁ@aﬁaymec@i 16l Withie 3 R6EsSROY
for RAN 130. Each RNC aﬂﬁﬁ each baSe station tﬂypl (?al I yI i ncl ulgfgs Sone
or nore prcﬁé‘é@%@ﬁ%tﬁem&‘f"?r units, conmunication units, and so on,
and each b%ﬁl:ﬁ] at *I‘Bén 1%¥Bh§@éskﬂ%t&dglcdftﬂﬁgecﬁsélés@8%ﬁl%b&lﬁfent%%géowﬁééﬂ efn%le
simplicity, only one rocessor one nmenory unit and one

t r anscei verany2fersomrskilleti o tl‘@r atEtol 2@pke UFE 080 thayl)r@alﬁpmnmnr el éapus
conmuni cat i Qn . I roce a th one o

Focervers. TBRgiofS o REiERdining, BERE al) WballiE holidiied i re
[ 00130] On anteh«igamatic pHnciplas defirfed hbeitsman bRﬁibﬂaliba(ﬂo btﬂxanmﬁddlmerrm hthnout
data, si i

sl gnhal |l ng, .. . . . . .
g Aepar%ng from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.



.and 'pilot to the UEs within their coverage area. These various types
of data are processed by processor 1230 and conditioned by
transceiver 1234 to generate a downlink signal, which is transmtted
via an antenna. At UE 120, the downlink signals fromone or nore
base stations are received via an ant&hna, conditioned by a
transcei ver 1224, and processed bydg&@hgﬁgssor 1220 to obtain
various types of information for | i servi ces. For exanpl e,
processor .1220 may obtain tinme of arrival of received signals (which
may be used for positioning), decoded nessages used for the nessage
fl ows described mboves mameéd sDprovididyHosutiyn kvicss, ddRismpd 1232 store
program codes and_data for procgssors 1220 3n 230, .respectively,

at UE 120 and RARRAINGSigegling e 2 rahe peaess nopvark t iAo periqdicieppiting

data, si gnalfiifiGeioRBa faéelé@ uibBeRTOE o ABlid BRARS withdth MR Peralind R0 bafe

These various types o ata are processed by processor 1220 and

condi ti oned®RAN inchdss gexiedic llogation oinfpemalicn éndigrtivg| ifnwhen gnaend dedatipn
is transmt i . . i Sj

from & 126 G0atb e B sRLERMun i Uhertittne RAR oo WBhrcos

t r anscei verthd gibdan@pditing bEUE prcat@stoebe dienpendicessdr 1230 to obtain
various types of_ inf tion (e.qg.,.da signal.i ng, ..reports.. and so
on). A conmuni é%?%ﬁi%wpﬁﬁgmf?§@agw nﬂ&ﬁ[ﬂ%ﬁ%‘”} THHTh cat e
with SM.C/ SAS 132 anéteiMfy fsebtihe IRAN a[16WHiSA bstiviate (5B Tl @nd ncl udes a
processor 1240 that perforpns processing.fo C/ SGSN 140, g nenory
unit 1242 that storeéeﬂwpﬁwgﬁﬁﬁn@ﬁ‘gf?fé{‘%lugg?w?f%é“eé’§8trenh§?4o, and
a conmuni cation unit 1244 that allows MSC/ SGSN 140 to comuni cate
with RAN 130, SML.C/ SAS 132, and other network entities via data/core
networks 1202. Z2sM.CTéagettod of pleiny ddurtherspHPESESr 1250 t hat perforns
processing for M.hSAS oddd R ViiePeheith 382 phiitfic SoBRES dFfRORAM
codes and data for [1)%30&% or Sfé%g? an 1a co%nun?cati%?lépuni 1254

t hat al | onwdo@BhpCicSAScHSR entgy;codnuni cate with RAN 130 and MSC/ SGSN
140. I n general ch network enfi may i nclude one or nore WO

2007/ 002303 PCTF?J%%(L)‘“%%@%E%‘%S&% etE)jr’fzdcessors, menory units,

conmruni cation units, controllers, and so on. Data/core networks 1202

may include a cqQre networ nd/or other private/public data networks.
[00132] The tec?fni qugéeH‘Q&’S&Pﬂ‘élamhgrtﬂﬁ#rﬁﬁ?P’Bﬁng'npl enented by vari ous
means. For examRkfing Heeques HRtaUesoRBle BRed: BRIIGNBA hbetbdid repaffvair ehe

firmvare, software, or a conbination thereof. For a hardware
i mpl enent atitolpcatigado s alisntegHEY: 2! perform the processing at each

entity may be i g@{@f@%ﬁgré@ugggit&hg@.or more application specific

integrated circuits (ASICs), digital signal processors (DSPs),
di gital signal processing

4. The method of claim 1, further comprising:

receiving from the UE a request for periodic reporting of the UE location to the
client entity; and

forwarding the request toward the client entity.

5. The method of claim 1, wherein the RAN is associated with a first
location center, and wherein the sending the location estimate for the UE toward the
client entity comprises sending the location estimate for the UE directly to a second
location center and bypassing the first location center, wherein the second location
center is associated with the client entity, and wherein the first and second location

centers are associated with different networks.



, devices (DSPDs), progranmmable |ogic devices (PLDs), field

programmabl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, electronic devices, other

el ectronic units desi gned to performthe functions described her ei n,
or a conbination thereof. [00133] Fof® a software i npl enent ati on, the
techni ques may be inplenmented with nodules (e.g., procedures,
functions, and so on) that performthe functions described herein.
The sof tvare codgs e fe 6 &l s, SHERID I stiihg (1€ 16batioBEREaY: i
1222, 1232, 1242, or 1252 in FIG 12) and executed by a processor
(e.g., pr ocUEgtectipteghe setoiBDlocaRa@enter conpBys semtiag theieeajion pdtimataipr Be
i npl enent ed I

[00134]  TheUhranrBu BelbRiaasatofper el BBl HERERURAER ey e
provi ded tmhﬁﬂatmbmonacbptqa,emlemns kil théxd looatidnecentdr & casaickaed rvithse Hohe
present i nvent|§ \ﬁﬁé}}f nodi fications to these enbodi nents w ||
be readily BP9 SAr t hose skilled in the art, and the generic
princi pl es defined herein may be applied to ot her enbodi ments wit hout
departing fromthe spirit or scope of the invention. Thus, the
present inventioch is Fetmethod efigliim 5 BIrther GAMANSEE: t 0 t he enbodi ment s
shown herein but scope consistent with
t he principles an@%@eﬁaﬂ?gsgﬁ{%%g%‘? scfégfgggéﬁerel n. 44 CLAIMS 1. A
nmet hod of providing |ocation services, conprising: sending signaling
to a radi o accesg ne rk %) iodic reporting of

| ocation of a us%r er&ﬂ]%ﬁ?‘r@etéﬁ%%tl}b ml Pug{h Ila&%lﬁ?ﬁ{ At i ty, wherein the
signal i ng sent tsendihg sighfMgi tnahwUE&ftpeeaohdo@ubm:qtomrg mr&:may&bstﬂms of a
i ndi cative of en. to Sendlﬁg% esthrilr]gtes hthe E to

client entiRRPT RARIRNEPETRE, N 54787 of 8¢ FEHPF61 §PO H% or a
peri odic rmﬁimm]]@{eré& | ocation to the client entity; and for each
| ocation reporting indicated by the periodic |ocation information,
receiving fromthe RAN a | ocation estimate for the UE, and sending
the | ocation estg mat qhg%eﬂmf%ﬁq%eg&@ﬂp%hgnt entity. 2. The
met hod of claim1, further conprising: receiving a request sent by
the client entitspnding msmﬂingd@ therldlp pried tegadlf locaionUyeporting et ¢opiel wsuliseof
client enti in r t f
claim1, fuéfg%éfw%ggg hﬂl& %rlé@g?]vtﬁ%g%;éfr éﬁg‘gﬁtﬁlo%%ro 32%110]?&1%’ garanIl ]ﬁ%gﬁ)?
client ent i deyiial axf merauuﬂnrclqcetpmr tdpogingf td hﬂow for cancellaﬁon of the perjodic

reporting, or a combination thereof.

10.  The method of claim 1, further comprising:
sending signaling to the UE after completion of the periodic reporting to indicate
completion of the periodic reporting, to convey results of the periodic reporting, or a

combination thereof.

11.  The method of claim 1, wherein the sending the location estimate for the
UE toward the client entity comprises sending the location estimate for the UE to a
location center associated with the client entity, wherein the client entity is external to
the UE.

12.  The method of claim 1, wherein the sending the location estimate for the
UE toward the client entity comprises sending to the UE the location estimate for the
UE, wherein the client entity is at the UE.



UE location to the client entity; and forwardi ng the request to the
UE. 4. The nethod of claim1, further conprising: receiving fromthe
UE a request for periodic reporting of the UE |location to the client
entity; and forwarding the request toward the client entity. 5. The
nmet hod of claim 1, wherein the RAN is%*associated with a first

| ocation center, and wherein the sending the |ocation estimate for
the UE toward the client entity conprises sending the |ocation
estimate for thegUE ond |ocation center and
bypassing the fi rzgt ?%r{c%%?ﬂgﬁlstggn?nﬁﬁgv\her ein the second | ocation
center is assomeac@’dmmmt:dtzmhmifcbpeeattveéﬂtfamgrtatea&thgQrCél signahieg betvstn a

35 6. The TRPREDY BEARES SR PIRRR RLE A by Ren b BBl R G i

estimate becdd@ﬁcHLteﬂhﬁd?Cﬂy to the second Iocatl on center conprises
sending the location estinate for qQ,.t he second

| ocation center %W&C%%&@%lﬁ%e ioﬁén‘# Flﬁ’%a(]m%‘& ﬁ’(e%é% Atfiste Reripdic repafting

| ocati on ceftigéatioioe 5‘%1‘.36} Di%n{eﬁt ﬁ%)'t@%%hbﬁtfbnﬁ@m;ﬁr fdr%aé}ﬁﬁ@ﬁhﬁtx%ﬁbrﬁhé h
a hone network for the UE net hod laimb5, further

conpri si ng:to reewdye ﬁgn’aﬂiﬁaﬂﬂNeé dJoestion [patimele JRE ﬂl“o@@t push i sndethe Igcatiphe
met hod of c% sBhBelfor i URla %”@Eétﬁ)hn&nteieﬁ}ﬂé %E%Jahﬁg Isérﬁ tf:)htﬁe YEAN

after each T ocation reportl ng to convey resu ocatl on
reporting, mduédslp@mcﬂloﬂooaammmlfdraiatimnindfcaﬁweofpehandd|scndrbpzmomen@matos fo

mbi nat i thad of cl
conbi nat | ond PEr 88he ol I8y THOAL SN yEl AT hord I NBE SRIRL ! At

convey r esukpating of UE pocatisn foaka¢leatentigporting, to |nformthe UE of a
current location reporting, to allow for denial of the current

| ocation reporting, to allow for cancellation of the periodic
reporting, or a 1@onbihabpstatbd 6 @in 131 GherbietheRichbsh &ntet iPdstdclated W1th
further conprising: sending signaling to the UE after corTPI etion of

the peri odi ICB?RSWWJ% Wherein dh‘?: FAN 1§ gpgoristadonith ranpther catigrycenter, and
reporting, WiR:Ge Weeﬁfro&%%flﬁ Sphtifee seﬁ‘c[ {h@qb@atlﬁﬁ‘ REHthatd Gor 8E UE directly to

conbi nati on thereof The method of claim 1, wherein the sending
the | ocati dhke @gﬁlqmc@tqr@ﬁscphted with the client entity and to bypass the location center
associated with the RAN.

15.  The apparatus of claim 13, wherein the processor is operative to send
signaling to the UE prior to or after each location reporting to convey results of a prior
location reporting, to inform the UE of a current or next location reporting, to allow for
denial of the current or next location reporting, to allow for cancellation of the periodic

reporting, or a combination thereof.

16.  The apparatus of claim 13, wherein the processor is operative to send
signaling to the UE after completion of the periodic reporting to indicate completion of
the periodic reporting, to convey results of the periodic reporting, or a combination

thereof.

17. An apparatus comprising:
means for sending signaling to a radio access network (RAN) to initiate periodic
reporting of location of a user equipment (UE) to a client entity, wherein the signaling

sent to the RAN includes periodic location information indicative of when to send



UE toward the client entity conprises sending the |ocation estinmate
for the UEto a |location center associated with the client entity,
wherein the client entity is external to the UE. 12. The nethod of
claim1l1, wherein the sending the |location estimate for the UE toward
the client entity conprises sending t& the UE the |ocation estimte
for the UE, wherein the client entity is at the UE.L 46 13. An
appar at us coRpanssstigates ferdhediRi to e Jisniamtity. 6pdmaeteinethe B ANyedordinatescand
exchange of di o access
net wor k (m@ﬂgﬁghég&mﬁféﬁﬁﬁ %8{%?{&2@% ?’%é §¥33ﬁ891@3g§t| on center;
and a processor mgansdor processingenach brgival eprgtivpindivateRAN the périidid labation
periodic re i tion of a user equipnent (UB) to a client
entity and, ﬁ?&&a{g%éﬁgﬁngjﬁ on reporting, to receive fromthe RAN a
| ocation estimate formédnefddre@iving RoaemoR AN lbatiah eainatefl tHEEIR, shar
the UE to the location center, wherein the signaling sent to the RAN
i ncl udes peri odi c | odBFAIHACT SRnggRine 6%4‘%@&@??‘395036%%@@ﬁO‘E’@dsth?l&hent
| ocation esdnijptes for the UE to the client entity, and wherein the
RAN coordi nates and controls the periodic reporting of UE | ocation
to the client entity. 14. The apparatus of claim13, wherein the

| ocation center j t t t, in.the
RAN is associ ate Wi f%gcdr?g&ﬁ (5:2&5 |%“@é}r‘lﬂ’ er e%lg ik s\§’§i§{e§ V{lﬁleb%m
processor ilecution rcanﬂeraemﬂ()ﬂlmﬂd thér enchizcor isenling therﬂatﬂmh @stlmhte folEthe UE

directly t aL center associ tedw ient entity
and Lo bypagyiiine A8k Ay ElFhREEER Srales it iRbeTa bl
appar at us OflreCﬂlﬁtcna iéﬂ:pn&\ﬂteammcdntw afd bpRSsng teSirol0¢atibh CentérOwhessh the
signaling to t ior .to or, after ea | ocation reporting to
convey res Lﬂe‘fcglla ca&mﬁ}r‘feBFer i§ gesgeintsh ‘Y‘Q‘p&‘r“t‘i Bt enqtidy-; oy hprein dheUfirsh rng
current or saeotld 1668k tilerk 8RAESdcMBA With HLRW dedworksleni al of the
current or next location reporting, to allow for cancellation of the
periodic reporting, or a conmbination thereof. 16. The apparatus of
claim 13, whereip t hanRLAGRSSOf ds FAhLVE nd signaling to
the UE after conpletion %?a?t he erllnogec@e%oﬁp?ﬁ%%to i ndi cate

conpl etion of ®mpanpéorisending &@p&;ng taige [Eoprummwayaﬂees&mﬂ@cabbn teperting to
periodic r (o) ere

conpri si ng%B%Eegn% sy 6fs% gtg%crsala%?hg%orén%t ¥ ?an |t%e ac cgfpg Cﬁlér?'ao‘?rl?leﬁ
(RAN) to i fodation eeppeingoth ailow for denial of the current or next location reporting, to allow

for cancellation of the periodic reporting, or a combination thereof.

20.  The apparatus of claim 17, further comprising:
means for sending signaling to the UE after completion of the periodic reporting
to indicate completion of the periodic reporting, to convey results of the periodic

reporting, or a combination thereof.

21. A method of providing location services, comprising;

receiving at a radio access network (RAN) signaling sent by a network entity to
initiate periodic reporting of location of a user equipment (UE) to a client entity,
wherein the signaling received from the network entity includes pedodic location
information indicative of when to send location estimates for the UE to the client entity;

coordinating and controlling the periodic reporting of UE location to the client
entity; and

for each location reporting indicated by the periodic location information,



_reporting of location of a user equipnment (UE) to a client entity,
wherein the signaling sent to the RAN includes periodic |ocation
information indicative of when to send 47 |ocation estimates for the
UE to the cltent entity, and wherein the RAN coordi nat es and

controls the periodic reporting of UE¥ ocation to the client entity;
and means for processing each |ocati on re ort| i ndi cated by the
periodic | ocation i ieesivieg losafiondpiegn pigoneEBBE theddEf r om
the RAN a | ocation e Hﬁﬁﬁ’ f S

| ocation estinate fo?pte @%@%&B‘? he c@?@r‘??gag% F@BC gﬁ"i‘ﬁﬁgmﬁtﬁ%ﬁ fo
appar at us ofbt@h ailonatidn emmtee‘ionﬂmﬂﬂim is associated with a first

| ocation center, and wherejin.the nean t he | oc |on
estimate for the UE U8 %‘etl%gg%l}?w ’atee{){ﬁhﬁy?lﬂ%%ﬂ%‘??%‘ggﬂ{r?g 5 for
sending the location estimate for the UE directly to a second

| ocation center and bypassing t f| rst | ocation center, wherein the

h
second | ocati on %ent e| gethed R g i theieHe the P?}?ﬁd‘%ﬂﬁcﬁfﬂ%ﬂ infgygnation
wher ei n t hepfiched a%@detéﬁﬁf&ﬁ%ﬁ%@fof %baﬁ@rp&tﬁ‘{o&lr%r Ados %1%' RteBehi Wetwten
different networks.” 19. The apparatus of claim I7, further
conpri si ng:supgessive fosrtionappitiBg. si gnal ing to the UE prior to or after
each location reporting to convey results of a prior |ocation
reporting, to informthe UE of a current or next |ocation reporting,
to allow for der#i3al &ﬂlemmﬁmdwflcbhn%rfurthertcohwﬁa'ng:on reporting, to
allow for cancell n of. %hia Ferl o%?% reqortl , Oor a conbination
thereof. 20. Thé®X Pﬁrslo ¢ 1OLRUgT ,atf%?ﬁlér ‘onprising: nmeans for
sending signaling to the UE after corrpl etion of the periodic

reporting to indica of _th eri.odjc reportin o .
convey results gg’ éﬁ‘ﬁ ng‘?ﬂeE% P’EB “ﬁﬁg’nbﬂle 1085?’?6‘1?? ﬁén{ AYPRGES
21. A et hofesRireRER | dblanibdl BE Bel UR, €I RAN, oﬁ@ﬂmrﬂxgl[@and EHeERAND @ndt
a radi o access network (RAN) S|gnallng sent by a network entity to

initiate peYhesdn dhe ppdeuing pesitipyegif apedsd basqdsen t@fqlncamtnfwem & a
client ent 'oﬁai’amth@hc?d'aﬁbﬁ‘esruﬁﬁtesfogﬂéltﬂﬁ‘&)rﬁlrﬁ-&@é ved fromthe network
entity includes periodic [ocation 1nfornmation indicative of when to
send | ocation esti maswlifeche measumants togositipuing edityiang; coor di nati ng
and controlling the i j.ent
entity; and for eachpﬁ 5ca tgeﬁfor%% orets?%atglf?\rgﬁ cg@%%tpﬁgugﬂh‘% %gitg'

| ocation information, 48

25. The method of claim 21, further comprising:
exchanging signaling with a positioning entity to pass coordination and control

of the periodic reporting to the positioning entity.

26.  The method of claim 25, wherein the performing positioning if needed
based on the location information to obtain the location estimate for the UE comprises
forwarding the location information to the positioning entity, and

receiving from the positioning entity the location estimate for the UE.

27.  The method of claim 21, further comprising:

receiving from a positioning entity assistance data for making measurements
used for deriving the location estimate for the UE; and

sending the assistance data to the UE.

28.  An apparatus comprising:



‘receéiving location information fromthe UE or concerning the HE,
perform ng positioning if needed based on the location information to
obtain a location estimate for the UE, and sending the | ocation
estimate for the UE-to the network entity. 22. The method of claim
21, wherein the periodic location infdtmation indicates a

pr edet erni ned number of |ocation reporting and a tine interval

bet ween success? eemmyRigetiomunieppativego faglitakhexdiangecef BgnalipgibRiveen 2
further co ocation information to the
UE. 24. Thgﬁﬁ%}t E%Sn?t%pgm}&%#r%&gleﬁ%%’ | ocation information
conpri ses neasle eaBcdiseraptatinet fagilitateeconimumnicatiph detablh therR A8 tahd & meer
UE and the RAN a &va% ein the performng positioning if needed
based on t hEH R ormation to obtain the location estinmate

for the UE conpry geeess@sliendive e rddEias wicasmip sent By memsw@m@nn@go initiate
entity, and receiving the |ocation estimate for the UE from

posi ti oni ngPeéWtilCtWPo 19 of tegahioneal HgUE o a|chipmh eptity, $q,5q0rdpate, ?‘?“é‘i"ha’fe
exchanglng

and cont o PR aRAE bOUR IRAGE LML B Chi bl Jop SR ARG IpBlde)s
The met hod msfeivg J@pmozianfwmetn@ ot flee TgEromonneﬁgng)tbs IUH, ¢ berépriof pasioding
based on L N L OCALRRR oh HLERI Hoh A BRYSL A Mob A bl BIPRE LIPS, &
t he UE conprises oF war di Poc or mat e

posi ti oni ngioesahd the, loeatibn afsematcvﬁonglefTﬂBrtottﬂmen@wsrk emﬂly,nghe&éin ithey sighaing
| ocation estimate, for

o O e Stepelie R i AErRoRE 58 inalfoen peafte doeeod ipautioh dhdiEfifvs of

maki ng measwkaie Bémil lotstiod eftihatelior the UIE folike tlaotdign estimate for the
UE; and sending the assistance data to the UE. 28. An apparatus

conprising: 49 a comunication unit operative to facilitate exchange

of signaling bet#enﬁeraiaﬁlﬁtu§-%@%ﬁﬁn P! WREKin( tRANcaBH iFordekivR thmprises
entity; a transceiver operative to facilitate communication between

the RAN anduessyisaents é&%ﬁnpméew theURF; omitg BADr 68 bediothe Jié pad ithreRAY, and
receive si g?l?é diflthe B&es?c}{' %Qﬁﬁ%‘%’géﬁd%ﬂé hde¥sulb@ndnfl tb!af gﬁo@mo%é'eﬁﬁiﬂy%nd

reporting ocat to aclient entity coordinaté and
control theoreceive the location estimate for the UE from the pOSlthI]ll’lg entity

30. The apparatus of claim 28, wherein the processor is operative to
exchange signaling with a positioning entity to pass coordination and control of the

periodic reporting to the positioning entity.

31.  The apparatus of claim 28, wherein the RAN is a Universal Terrestrial
Radio Access Network (UTRAN) and the network entity is a mobile services switching
center (MSC) or a serving GPRS support node (SGSN).

32.  The apparatus of claim 28, wherein the RAN is a GSM EDGE Radio
Access Network (GERAN) and the network entity is a mobile services switching center
(MSC) or a serving GPRS support node (SGSN).

33.  An apparatus comprising:
means for receiving at a radio access network (RAN) signaling sent by a
network entity to initiate periodic reporting of location of a user equipment (UE) to a

client entity, wherein the signaling received from the network entity includes periodic



_periodic reporting of UE |ocation to the client entity and, for each
| ocation reporting, to receive location information fromthe UE or
concerning the UE, to performpositioning if needed based on the

| ocation information to obtain a | ocation estimate for the UE, and

to send the location estimate for the®UE to the network entity,
wherein the signaling received fromthe network entity includes

peri odi ¢ | deeatiosrinformationainilisativeneli when tpescadl logokien eptimalgner|the 3 tnthe
esti mat es fa{e {J}ﬂ%tUE to the client entity. 29. The apparatus of claim
28, wherein Re™'6Cati on i nformation conprises measurenents obtained
by the UE, or thacadior coordetihg b chiffrodiing thé perdali¢; regoting wh Eieiopatidngo
processor iﬁ gﬁ)erativ‘e 0 send the nmeasurenments to a positioning
entity and ¢ GIGEEMIYEEhe | ocation estimate for the UE fromthe

posi tioni ng ent ithdans B prodessiAPeRhabeifion kepoltdigmdiBatedvbe tie periblie location
processor is operative to exchange signaling with a positioning
entity to pEESMAHAY: GOTRBAESIME and control of the periodic reporting to
the positioning enti i gthattdnatkdih 2R UL EG cBrnirdiethe
RAN i s a Universal Tyaﬁgﬁf%ﬁlﬁg%@g?gss Net wor k ( UTRAN) andﬂktetﬁe
network entWEy is a nobile services switching center (MSC) or a

oherein tho RAN 1S o et EncEorait oebRERNE FhY Buecl ) e ocaten

net wor k entinfoymationato mwbtain elossioniestinate forttohURgarcdent er (MSC) or a

serving GPRS support node. (S w33, An par at i Sing: S
for receiving at a r & @éﬁ%@gﬁ@? &’B?ﬁ?nfé%@eg?fgﬁ%ﬁrﬁ%{% {e‘qlﬁlf/glgtﬁ?
network entity to initiate periodic reporting of |ocation of a user
equi prent (UE) to a lient entjty, wherein the_signaling received

from the networ B%ent iﬁ? aPPPé'i"‘H%I@EC%%? PodYReTE tp‘? Eﬁ?ﬁg‘i"b’ﬁ‘f‘? B EPRBYSeS

i ndi cati ve ffasiRBnts Qbeed $y0aRITRNcLHE AKNES: both thheREnd the! RRN, and
client entity; means for codrdinating and controlllng the periadic

reporting often|beampan fo5 parfeemiy petitiening of negdrd Risgflsor dhe location
pr ocessi NG iR 68 bhh heRREdWihBRIGAhe UEBonpR&sper [ 0di ¢ 1 ocation
i nformation, conprising nmeans for receiving |ocatli on i nf ormation from
the UE or concer ni ngntehss fotigndimgalnsméasnrepenfsde aipositiqnang entighieng | f

needed based on the | oG &P My i BELRN LBnBRYS e BE'REF e Wsitioning

entity.

35.  The apparatus of claim 33, further comprising:
means for exchanging signaling with a positioning entity to pass coordination

and control of the periodic reporting to the positioning entity.

36. A method of providing location services, comprising:

receiving at a positioning entity signaling sent by a radio access network (RAN)
to initiate periodic reporting of location of a user equipment (UE) to a client entity,
wherein the 'signaling received from the RAN includes periodic location information
indicative of when to send location estimates for the UE to the client entity;

coordinating and controlling the periodic reporting of UE location to the client
entity; and

for each location reporting indicated by the periodic location information,

receiving from the RAN location information sent by thé UE or

conceming the UE,



_means for sending the |location estimate for the UE to the network
entity. 34. The apparatus of claim 33, wherein the |ocation
informati on conprises neasurenents obtained by the UE, or the RAN,
or both the UE and the RAN, and wherein the neans for performng
positioning if needed based on the |oéhtion information to obtain
the location estimate for the UE conprises nmeans for sending the
nmeasurenments to a podepimingposiinningil neadad taoehiain pdecatien estipiatefor the UE,
| ocation estymate for the UE fromthe positioning entity. 35 The
apparatus of claim33, further conprising: neans for exchanging
signaling with a posiseiding thglosatidn sstitatefasthe EdodheBANon and control
of the periodic reporting to the positioning entity. 36. A nethod of
provi ding | ocation services, conprising: receiving at a positioning
enti t)é_ signal i n_g'rsethFmealoﬁaﬁbm%mes,qaﬁha%ﬂ@ﬁ&ng;RA(I\I)UE) to ini t: ate
periodic reporting_of |ocation of a user equipnent to a_ cljent
entity, wherei feidiRe G5 RAMEssERes dlg f‘?rrwlﬁ%’é‘eﬁﬂﬁnielﬁ@%%gof deriving

periodi ¢ | QgdfolbRbnl HiRhEREA tROUE ndi cative of when to send | ocation
estimates for the UE to the client entity; coordinating and

controlling the periodic reporting of UE |ocation to the client

entity; and for q,gach j I .11.ng indicated by the periodic
| ocation infor rrasfgl onﬁn?a%?gefg@?\clélﬁggﬁ%m the RAN | ocation information

sent by the UE erconuomietion myittdperative to Sacilitpie refxohaniga @f pigealingobatween &

needed to obtain a chat' on estimte for ﬁ[gs),UE and sending the

| ocati on edPPHELEE P Al afﬁl‘iim[%?c?sﬁéle .(( .’aﬁe nmet hod of cl aim 36,
further conpri sian@ocessndbagtiteoto feeeiRANgRAmSEavIDethd R AN fto inifi@k ipgodic

measur enent s used{ r deri%/i n t he locﬁbi‘&ﬁn estjmate for the UE. 38.
An appar at GPOEHHRPE QAR of 8 PrRReTS it? agiephenting tocoeutingty pngd o

exchange OfcoftdlRe hébdReicpBEng df UFPRLAtRAND B Sfnt EMitd A8d, Fof @dh Jocation
access network (RAN); and a processor operative to receive signaling
sent by t h&hREMNS & Feseive dor e KA lecation pbprmagign sent by dhg VEpr sPnegrnig

equi pment  @{dEig drh UESEM&EHQ i Yeed@ tﬁ@&&ﬂiaﬁ@éaﬁoﬁ‘@&im&@f& iU, N8 «
periodic reporting of l ocation to the client entity and, for eac
| ocati on send the location estimate for the UE to the RAN, and wherein the signaling received

from the RAN includes periodic location information indicative of when to send

location estimates for the UE to the client entity.

39,  The apparatus of claim 38, wherein the processor is operative to send to
the RAN assistance data for making measurements by the UE used for deriving the

location estimate for the UE.

40.  An apparatus comprising:

means for receiving at a positioning entity signaling sent by a radio access
network (RAN) to initiate periodic reporting of Iocation of a user equipment (UE) to a
client entity, wherein the signaling received from the RAN includes periodic location
information indicative of when to send location estimates for the UE to the client entity;

means for coordinating and controlling the periodic reporting of UE location to
the client entity; and

means for processing each location reporting indicated by the periodic location

information, comprising



reporting, to receive fromthe RAN | ocation information sent by the
UE or concerning the HE, to performpositioning if needed to obtain
a location estimate for the UE, and to send the |ocation estimate
for the UE to the RAN, and wherein the signaling received fromthe
RAN i ncl udes periodic location inforndtion indicative of when to send
| ocation estinmates for the UE to the client entity. 39. The apparatus
of claim 38, wherein méms forocesviog fios hp&AN laetiominfenution sent fag HRANE
assi st ance data f g neasurenents by the UE used for deriving
the |ocati3no8 ﬁﬁﬁ?ﬂ% or the UE. 40. An apparatus conprising: neans

for receiving at a pqmatns o pegfofning tysib@gifinegdedan bbiajh @locatitincestimate
access networkl& to initiate periodic reporting of |ocation of a
user equi pn@ﬁf ( )anflo a client entity, wherein the signaling

recei ved fromthe RA%édﬂQt&qmﬁ?ﬂathﬁoﬂ Q630 the DEHIRI R AN,
i ndi cative of when to send | ocation estimates for the UE to the

client entity; neans for coordinating and controlling the periodic

reporting of U Jiocatiiobaut Becishl ARt it means for

processi ng each ocatl OnCreportin dic e periodic |ocation
i nformati on, conpeans lfmgseﬁﬂng e tie R AW rassistaee datadof maelong heaédshdntrby thon

i nf ti t t HE, f
per or m ng RGRA Bh At Pe T IBAET PR BB B ooh i on estimate for

the UE, and neans for sending the location estimate for the LIE to

the RAN. 41. The apparatus of cJaim40, further conpprising: neans
for sending to tHe Rﬁﬁ\ln‘&@é’fié’?awlﬁ peatipp Feriiges ﬁ‘@jnPFg;g%urerrents by the

UE used for deriyidng faeall@aa&q@@n@ﬁt(mfs%nmﬁfg defie b raéi% acfesdEriehastk
of obtainin ocation services, conprising: receivi user

equi pment (%@N)stp dritinte pyriedip fepsgmsﬂ of é&ﬁaamaefctég %f@tmgwt enfityanghesein the
initiate p chhgc‘ B t
wherein thgsq&]%ﬁg a Clgﬁg&?ffé(:ﬂgp%e ﬂah@%eﬁé EA&Q %ES%S% perﬂloggflcclzl%fv'e of
| ocat i on i n¥lmnntatsendh lacadidrcestimagesdor thatdh ta the odimnt dndtyarnd wherein g tRAN
for the UE ¢ o%r&irpa?esd '::1%”1111:1'0‘:1“5,~| @%ﬂ%ﬁg%ﬁ%‘gé% ﬂEtlgc?agaﬁﬁLethg P?%’lg%m%eﬁldand

control s tHe periodi di°e repor atron it
and sendi ng | ocatnding lothismmaiforarativn td the HRAN fboeachdodatibo aedoriong 1nd1cated

reporting indicated by the periodic |ecall en \afe THhhokon S o

location estimate for the UE or measurements used to derive the location estimate for

the UE.

43.  The method of claim 42, wherein the periodic location information
indicates a predetermined number of location reporting and a time interval between

successive location reporting.

44.  The method of claim 42, wherein the periodic location information

indicates at least one condition triggering reporting of location information,

45.  The method of claim 42, further comprising:
receiving via the RAN a request sent by the client entity for periodic reporting of
the UE location to the client entity; and

sending a grant or denial of the request.

46.  The method of claim 42, further cornprising:



location estimate for the UE or neasurenents used to derive the

| ocation estimate for the UE. 43. The nethod of claim42, wherein
the periodic location information indicates a predeterm ned nunber
of location reporting and a tine interval between successive

| ocation reporting. 44. The nethod of 3¢l ai m 42, wherein the periodic
| ocation information indicates at |east one condition triggering
reporting of | ocaesivyng visrths RN ogquestsentrippthaalions entsy f@lP&l‘I‘Pﬁ?ﬂ@POﬂmg of

further co ks DG LecelVi Lt : :
LTt oot TG BRSO LG ot PR cegenn 508 o Brvon
client entidnyity supgorsieg theatiorasenvics or Brdimetly eiuplsfl to the nemapuestity.46. The

nmet hod of claim42, further conprising: 53 receiving via the RAN a
request sent by the client entity for periodic reporting of the DE

| ocation to the g7 i ermthegmthddyof ciiig U] farthéi@ofiptising: entity resides
within a network entity supporting |location services or is ﬂii rect,l)}{
coupled to the rﬁé@%ﬁ%{eﬁ@? PorpdicTIsROTHBE 96 dheo Y Edpogtion ippthe oljpptetit
conpri sing:,sending a request for periodic reporting of the UE

| ocation to the client entity; and receiving authorization for the
request. 48. Thaeeritihganthdrization for 42 requgstt her conpri sing: receiving
via the RAN assistance data for naking the neasurenents; and using

t he assistance data to make the measurements for each |ocation
reporting. 49. 4Bhe rEhemethofof claim A2 ARrthdricompasingzonpri si ng: maki ng

neasurenents for at .l eas transmtter, for,.each |ocation.
reporting, mherrﬁ‘ieh“‘é%ﬁlﬁtﬂﬂeﬁggrglﬁf?@@?m I{igtagorﬁgglgn%@gﬂeg%u%?engs, and
satellite; and piRgited fgisthe dRAS WiROER! Bea3treinbts f@r@adh lotation reporting.

information. 50. The nethod of claim42, further conprising: naking
neasurenents for at | east one transmtter for each | ocation

reporting, whergin eaghdiANgelalh 89, fufihd cbRpRsiag:at1 on or a
satellite; deriving the location estimate for the UE based on the
neasur ement s; arfeRking G@rYreTRENiHIET [2bdwst oie EEmifer doraeach decafign ZeRasing.

|t or Tt 0 oS JFEAIREOfvel Bl A2 sBRRELRY LD | oot or

informati on co ses neasurenents used to _derl ve the | ocation
estimate for therdEding e mestsivoaierdts at thedocation information.

50.  The method of claim 42, further comprising:

making measurements for at least one transmitter for each location reporting,
wherein each transmiiter is a base station or a satellite;

deriving the location estimate for the UE based on the measurements; and

providing the location estimate as the location information.

51. The rhethod of claim 42, wherein the location information comprises
measurements used to derive the location estimate for the UE, the method further
comprising:

receiving via the RAN the location estimate for the UE for each location

reporting.

52,  An apparatus comprising:
a transceiver operative to facilitate communication between a user equipment

(UE) and a radio access network (RAN); and



conprising: receiving via the RAN the |ocation estimate for the TIE
for each location reporting. 52. An apparatus conprising: a
transcei ver operative to facilitate conmunicati on between a user

equi pnrent (UE) and a radi o access network (RAN); and 54 a processor
operative to receive signaling sent bf#the RANto initiate periodic
reporting of location of the UEto a client entity, to determ ne when
to send | ocatl ord prestsioreaperativoto tdselveEignalinghent by émRéNttbtnyuﬁtasaedodm

From the Rareoraiof BeRidEhe 88T e sk 0Bl Wiy i 500 Beion
| ocati on i ndstimamt Earthe UB tpievdlidat entilyosmtd ompaiidicTataeioh ﬁl’ffoﬁﬂaﬂoiﬂﬁlc(hfded

measur enent.s used to deri.ve the on estl e as |l ocatian
nf or mat i oria B HEpANEREFY omdﬁ%m 2 o pAG loR 0 rqpREINgARflicated by

wher ei n t hg)sBAMNC AaEbM ahR2maAch, CRNtH:6lide tehelocd%ﬁl edlintatd §BPthe NUEOfor
UE |l ocation to the client entlty 53. The apparatus of claim52,

wher ei n t hengFsWERSEIS ruw%toa#s@wathedecatma estimaih as |osefian isformatings enchig, sepd
obt ai n meagy( ?JEE&%E r[f Qinafbn & 3L RARE WHeARS Fid ﬁ%ﬂ(\!e@&gdlﬁﬁeso{]nﬂvéoqxﬁofsnﬁe

measur enents as ocation infornation, and rern

transm tterpensdlardmstmm.ﬁﬁtmnaumrtodaaﬁﬂarbm:lelnht}e. 54. The apparatus of
claimb52, wherein the processor is operative, for each |ocation
reporting, to obtain measurenments for at | east one transmitter, to
derive the | ocaBi onTastapparites bDElainh 62, UEhdIaﬁ&ﬁie procésser ivBpGHieEnt dach

and to provide the |opocati estinmate elocatlonlnformatl
and wher ei ﬁ"“é‘&&‘il.l"tﬂc’%rﬁ“t‘{%&m F’&a%“ft?éf'éléga@ F%hm&?r‘fa&m%’ﬁf EdifPﬁ’E’Vl‘g’éh

The appar atphiasitmehid adihe Zocahbeln®bihaliBe afll GMetelich Fadidifiriod Babe Bdtidn
nobi | e services switching center (I\/SC) or a serving GPRS support node

(SGSN). 56 OIAﬁatﬁ%I%rat us conprising: means for receiving at a user
equi prent (UE) signaling sent by a radio access network (RAN) to
initiate periodic reporting of |location of the UEto a client entity,
wherei n the si gAdl i nghe eppeiratasiof ¢leim ShewiRasin it prockssorge ppasative, for each

Iocatlonln i | n 0 t|9get

for the UE %C%{;;E%P%an@h? 9 S % ;ﬁ,‘%%%%x%ﬁeﬁoé%t i&?ﬂgﬁﬁﬁsc oorr ’dﬁ%n%?% E %gend
control s theapien egthhate faphe Uhbaseil oubhé amaiiuranents) ahlieo ptaviietthe dovhiidry ;
?gg atrr:s gzs r fg%%:g Sg Hg !thréqoéa%gg Elllfglqnal.tl%}c’l O'c{n \}Jllleger}n tegchtt?ansrﬁlpt\tl\elr }cs a basé':jl stgtlon or a

satellite.

55.  The apparatus of claim 52, wherein the signaling is originated by a
mobile services switching center (MSC) or a serving GPRS support node (SGSN).

56.  An apparatus comprising:

means for receiving at a user equipment (UE) signaling sent by a radio access
network (RAN) to initiate periodic reporting of location of the UE to a client entity,
wherein the signaling received from the RAN includes periodic location information
indicative of when to send location estimates for the UE to the client entity, and wherein
the RAN coordinates and controls the periodic reporting of UE location to the client
entity; and

means for sending location information to the RAN for each location reporting
indicated by the periodic location information, wherein the location information
comprises a location estimate for the UE or measurements used to derive the location

estimate for the UE.



.indifcated by the periodic |ocation information, wherein the |ocation
information conprises a |location estimate for the UE or measurenents
used to derive the location estimate for the UE. 55 57. The
apparatus of claimb56, further conprising: neans for mating
measurenments for at |east one transmifter for each |ocation
reporting, wherein each transmitter is a base station or a satellite;
and neans for providing the nmeasurenents as the location information.

58. The apparat ug of ﬁk%ﬁﬁré@so’fc}hﬁﬂl%rﬂﬁéﬁ dnﬁiri% .means for making

measur enments for at one transmititer for eac quati on
reporting, wher eneanedatmblianswadurenenis for ddeet suatrhrsmiiter far ezhdbtative;

for d th timte for th d on th
reasur enenierornn b istine S B RGN ok AP el il 2ot ne

| ocati on i nf or mafida@8ifor providing the measurements as the location information,

58.  The apparatus of claim 56, further comprising:

means for making measurements for at least one transmitter for each location
reporting, wherein each transmitter is a base station or a satellite;

means for deriving the location estimate for the UE based on the measurements;
and

means for providing the location estimate as the location information.



