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BACKGROUND
Field
{0002] The preseat disclosure relaies generally to communication, and more

specifically to techniques for providing location services.

Background

[0003] It is often desirable, and sometimes necessary, to know the location of a
wireless device in a network. For example, a wireless 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 Iocation estimate
for the wireless device to the web server, which may use this location 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



wirel ess device in a network. For exanple, a wireless user nay
utilize the wireless device to browse through a website and may click
on | ocati oNOSEHMIPYe content. The web server may t henPEHABH06/PE328
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| ocation services (LCS) using periodic LCS capabilities of a radio

access network (RAN) are descri begpﬂgmﬁ%mese techni ques utilize

RAN- based periodic |ocation repor riodically report the
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location of a wireless device to an LCS 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 Iepoﬁn g.

[0007] 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 location 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 set of predetermined events that trigger

location reporting. After the request is approved, the MSC/SGSN sends fo the RAN
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[0009] The features and nature of the present invention will become more apparent

spo}l el

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

eeeee {0010} FIG. 1A shows a 3GPP-based network.
[0011]  FIG. 1B shows a 3GPP-based deployment that includes multiple networks.
{00121  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 reporting.
[0015]  FIG. 4 shows a message flow for RAN-based periodic location reporting.
[0016] FIGS. 5 and 6 show message flows for RAN-based periodic location
reporting in an RNC-centric mode and a SAS-centric mode, respectively.
[00171 FIG. 7 shows a message flow for RAN-based periodic location reporting
with notification.
[00181 FIG. 8 shows a message flow for RAN-based MO-LR periodic self location.



[0011] HG. 1B shows a 3GPP- based depl oynent that includes nultiple
networks. [0012] FI G 2A shows a nessage flow for MI-LR periodic
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DETAILED DESCRIPTION

[0622] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.
( [0023]  The periodic location reporting techniques described herein may be used for
various wireless networks such as a Code Division Multiple Access (CDMA) network,
a Time Division Multiple Access (TDMA) network, a Frequency Division Multiple
Access (FDMA) network, an Orthogonal Frequency Division Muliiple Access
(OFDMA) network, a network supporting a combination of the aforementioned
technologies, a network with wide area network coverage as well as wireless local area
network (WLAN) coverage, and so on. A CDMA network may implement one or more
CDMA radio technologies such as Wideband-CDMA (W-CDMA), cdma2000, and so
on, cdma2000 covers IS-2000, I1S-856, and 1S-95 standards. A TDMA network may
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). cdmaZ2000 is

:m’\=

described in documents from an organization named “3rd Generation Partnership
Project 2”7 (3GPP2). 3GPP and 3GPP2 documents are publicly available. For clarity,
the techniques are described below for a 3GPP-based network that utilizes one or more
radio technologies and one or more networking protocols promulgated 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.



4 [0019] FIGS. 9 and 10 show nessage flows for RAN based periodic

| ocation reporting for GERAN i n packet node and circuit node,
respecti ve¥g 2200700204 FI G 11 shows anot her network depl 8¢HEA1006/024328
[0021] FI G- 12 shows a bl ock diagram of various network entities in
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network that utilizes one or nore radio technw and one or nore
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network that utilizes radi o techno o%y for over-thealir

communi cat PHMLQRBARDLEMIC/ARSD 182t IMIC PAP pexfamm) svetchimgefunetione fod gigpuit-

protocol fQg,. e r i anal 4 o .

5007/ 0023 0%%&%%8§58§%%2§e§% Q&}tin%, erd é%nmay\glease of circuoit-switched voice and
data calls) for UEs within its coverage area. SGSN 140 performs switching and routing
functions for packet-switched calls and packet-switched connections, SMLC/SAS 132

provides positioning services and may support UE-based, UE-assisted, and network-

o,

based positioning modes, Positioning refers to a functionality that detects or determines
a geographical location of a target UE. An SAS may have several associated Location
Measurement Units (LMUs) (not shown in FIG. 1A) to assist certain positioning
methods, e.g., Uplink Time Difference of Armrival (U-TDOA) positioning method. An
SMLC may be a physical and/or logical part of a RAN or it may be physically and
logically separate in the case of a standalone SMLC (SAS). In any case, in the
following description SMLC/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 extemal LCS clients, and provides services
such as subscriber privacy, authorization, authentication, billing, and so on. A home

location register (HLRYhome subscriber server (HSS) 160 stores registration



5 [0024]FIG | A shows a 3GPP-based network 100 that provides

comuni cation and | ocation services for wirel ess devices, which are
cal | ed UESWQIWPP0BRY i nol ogy) in the followi ng descri pPCHHS200¢p24328
simplicity, only one UP 120 is shown $n FIG 1A UP 120 nay be fi xed
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stores regisl.rgdchasrworiDma? 0 +4362:303 BECH Hhbhid 04 a4 B2% twork (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
generafion (3G) Universal Terrestrial Radio Access Network (UTRAN) 130b. GERAN
130a communicates with a 2G-SGSN 140a and/or a 2G-MSC 140b. GERAN 1302 may
also comrnunicate with a 3G-SGSN 140c and/or a 3G-MSC 140d. UTRAN 130b
communicates with 3G-SGSN 140¢ and/or 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-
GMLC) 150a supports location services for visited network 102 and communicates with
MSCs 140b and 140d and SGSNs 140a and 140c. SMLC/SAS 132 provides positioning



information for UEs (e.g., UE 120) that are subscribers of network
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LCS client 170 nay originate a request
and/ or recdPVEAY Ao LCScdienioin S@ﬁﬂﬂl&@ﬂ@&ﬂ@ﬂﬂ@r@s méﬁmmgeﬂtod GIyIChig cilled a

same as or 2

or di fferer#jﬁ rgfm%qé‘%lg%}} @L%rzegvmr kﬁ%é q%@ggilﬁéx“%emllﬁ%a

al so be t héersdard (SEThramdi & eﬁmc kratted/iasBUBH peitvaink dd@r (BRCH The
network ma nobi |.e network (PL

b fe d.t [ i |
[ 0030] For %f%’éc%sﬁrﬁi%'ﬁf %%mlm% rPa 3?% E%Sﬁgﬂg%.ﬂéwaﬁnﬁ%%sv%? paot(lwlf\:@f the

i ncl udes as&ﬁeaﬁldugelp&ﬁ“@ﬁneﬁrb}( #8)co E@%:’B@@l rfECR S BeNBIWRE Koroadly
(GERAN) 130a thl rd %en ratl on 0) Uni versal Terrestrial Radio

Access Net woH ’(GF © RELHZN BB O BIRY ni‘\cﬁltM@ TR fsabe cllsdaN

140a and/ onocatiedcdiRE, Mﬂbs SFRA |
3G SGSN 1406 andlor & 36 NEG 48%1%3'%%5&%%8% o mobift potant %ﬂ% MC)

3G SGSN 1468d 5% aroARMIEanay glgo bE&@Elpdl\Bm)mnm@nt@s agpogitivhingdeMBE a
(VMC) andp@ﬁ%&t&ﬁ%’aﬂ%ﬁ%n@@ Fé@%ﬂ%gr gn ﬁé}e élsiacﬁg G (ay W=

150a supports [ocation servi rvisi ang™
comuni cat esy eplientinSasnei40tk entitied d@tcaneoB8EShsy atfa ofindvitéOCFor clarity,

SMLC/ SAS 1 [ tIO i 02303 0 024328 7
sgrl*_ Vi ces aglc??CR E){r)t\lllc g(?inﬁr)u“ﬁll? a‘?s"“wqﬁs &V\ggﬁlg%ﬁﬁ %‘ﬂ&@éﬁg g‘i‘}

140a, and §W33h. [T06IdchtitioaURaRMTal b %uesmﬂ WAd@$ applioaitds G\is) ranning
(HAGWQ 15 @B?}%’d gifﬁl HS%:LGO %GM_C é Ob supports | ocation services
for home nét Yo e Tigingeddogagen %eﬂF%%f MR-55% & serlicsrormor
UEs that ap@msighaardDensnt Q70 oRRh RaLMPIKmbide teﬁﬁ&gﬁatzbd&%ﬁ?éq\&@gt‘im@

i ncl udes a cggastl ng,_ GLMC (R—GLNC) 150c that supports |ocation

servi ces f&R)rB8(DPPiGtARY WoRiRs ImEle any ofibe Mpntgmwing e t@“ef_LBE
T%ZF %/Eé(c)ic ﬁ%gé@gggﬁ%c% n 0%140 mﬁﬁ?ﬁ)‘%} gﬁ%Mc?bne Wor K OiBQii a
appropri at @h;ohtr@wﬂta@@getwork induced location 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 Jocation estimate for the target UE to the LCS client periodically



[ 0032] The network entities in FIGS. | A and 1B nay al so be referred to
by other names in other networks and other |ocation architectures.
For exanpl¥O0 207408238 cure User Pl ane Location (SUPL) ar EATUSE06H24328
promul gated by Open Mbile Alliance (ovA), an LCS client is sonetines
referred to as a SUPL agent, a GCMC is called a SUPL | ocation center
(SLC), a Uasddam Mp@brM@tI@UFﬂfommtioathaethdfa:aﬁwmheemratdped theeURilow@tion to

(SET), and | ed. asitioni ng cen PC) .. The

functi ons aﬁ%cg‘%“g%ﬁ“?'ng p%?%?f?g‘@ V’P’tlﬁto a@fﬂ?g’aﬁ}ﬁe %’&i? g jof Jenorigng
not exact | wvéheasidre 26 of figgeinpesvbas MEhe Mhellle negHeesRANE vagou3 GRfats
named entities but are broadly simlar, enabling conparable services

and capabi ISPFh &s &3 ARGy 2 %P%mSéntEIé(N &pd ang Bf:éﬁ‘ioé AiRee Atdirationror 2CS
server, a hagatiPRusssy JTOP} M) 5 o2

on. An SI\/L may al lsn% ge&clg?fl—t d a Fleglsglet [ ogtnéln%gtsg%? y|C @&}gggo posT % ﬁﬁehg
center, a peeiningnvaibler fendEiepteriator tsavineDppdelimnd gscgraphic bnagelﬁei;m

h t tit t hat
o ovi do. anyPARDEe Je RN 28 fL LR, o R YIRS Sk paionatpgioe
descri pt i omprddsfifeal thR@QRM) dRAdE tehiar, k(clihﬁi@ d)ﬂthéI&&tnbrAchanEﬁ@%?]pB&l@ﬁncd
| ocation of 5 ﬂﬁ R%%¥8be requested by (1) applications (Apps)

runni ng at ﬂirﬁ B results in nobile originated | ocation

request (MmBO3E], (Rloansh egahitd@fs TBEMMONGarbe la@ﬁuféh'&ﬁig éi%—bdé@t! ale-

results in nmpbiJe term_ nated | ocation re uest EMI’LR and

appl i cat i oA¥ITih AT AgVPASPaed aaytiang RedepL. pased §@|d§'vlﬂ(’l@ thhfeoﬂ of

target U 0 gnis RexSR i 4fau? S
140d in FIG ¥ whi ch results ?O%t %S gﬁce rél?:%%l on requ %\T

(NI-LR). THE i &fr dgre UB-assigedmpdpehe éq:a@@t efitherldE ns deprmihécdcby the
results in di s t

times. withoang; anflas e BTEE, iRk AR GEBE, 3Bt Re bt 8 ode,
reporting. tHedo¢atidi of ﬂhe('iﬁnsdntempeﬁ base:gomyorhmnamhbta\naﬂby\bﬁdheady known

eriodic e. eriodic N-LR w, or_ a
e odi ¢ MG 18 TSGR0y Bl qRuFisE B ADT SBor EPHGe v tesed

| ocati on eﬁiod&&held‘cﬁtﬁori dfethd WEQRLy Bel Betérenihdienyl6bink| heBireReNts QRHS 8l b
WO 2007/ 002303P 2006/ 024328 8 based on periodic |ocation
i nfor mat i ot BAR-YIHEPERASe &2 0P%n to report the TIE location to the
client entjdops] ThanpeUkodice hREalE-aqistedl TR 9 Hﬁﬂzeb%m?oﬁcgb%ﬁ%ﬁwm’

reporting events and/or a set of trlg gering events. The sche

be gi ven i ety gush fasr (liSs aseicted aGPS e(4rGPS), dwhmd, edvasseda foryant tlmkg
i nterval, t " 8O C r
of 1 eport s et T8 B, ST oofrf Bk el BRI bl i
becom ng adidferaabt of antrel TOFDEM e bdgoom. | é?i:cl mgwpikeviedd mede geguiijdei C
areas, the t he nrede e e

ol oty v RS Ll B ELGRT A RO AR, B BOR0; ettt

| ocati on, €iffernid y)f cumaﬁ CEI-EDAIA ) relt- NN ghliagcdily cell-Blebnrdes dohr esliabis,
and so on. B‘L 03411 g_ﬁogtl on estimate fqr. UP 120 may be obtai ned using
a Tl E- baseBCS{5BIE B¢ &F, O O Bk PR BoRuRE) mRsles tn?aé’n?lﬁg bpaployedyin

t he Tl E- bassgbinmida, ThbePsaaaty-ons ofetidae dd: h%macﬂi%h%&tmlﬂ@@br%cﬁ%aSEhE
possi bly %éeq assi stance data froman SML.C, GERAN or UTRAN. For the
TI E- assi st $Relrgn satcliffemezsurements 298 hevechigipageyragys dherhpiril mothodh dersis @
W th assi sfug BRASHEEMER o
net wor k- bas e%ﬁﬁngdsgl?gttéhbea ocaP ion {g? te fﬁ%@%}f}’gﬂ:‘g‘sﬁa@gtnéra%ﬁrﬁ%g&ﬁaag%& ElsolrllIth
i nf or mat i owcéﬁﬁfaiah‘é@lgbyrebﬂblhm edby &wammnmm@mwk nwtltdd@ubnemy

speci al asg| net k- hased

| ocati on o]?b ogr%%nfﬁ{g%%ﬁﬁ]eﬁg?sﬁf%&&%éf lﬁaﬁ? Y\%ﬁ Iﬁ@ g’ﬁg‘?ﬁ% ﬂ'f?gﬁg aﬁfi
one or norlevekidse Dterhadietesitatrbgn SLhe[(DUB3] AdcU I ME sRthods deriR-A8&dtivh €d
i tioni uch as UPS, assisted

d t t hod
P  ar Upsitiimlo oot b bRt PRl Piaceds P ey aetren o PLpymor

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




WD 2007/ 002303PCT/ US2006/ 024328 9 estimate based on a cel |l ul ar
networ k and have coarser accuracy. These various positioning nethods
are known won2dohveo2ae . [ 0036] Vari ous nessage fl ows to seppofr00gErs28di c
reporting of the LIE location to LCS%lient 170 are descri bed bel ow
for 3GPP-based network 100 in FIG 1A. These nessage flows allow the

cor e net wokhtith@te (hasedVBA/ sSCENIAr4Mtwbek bl Okes @0ahsait idcuzey.t Mehdae riafghe
LCS capabilities of RAN 13g to efficiently provide RAN-based periodic
| ocation r &pYHPHRG eRAfls Ya Lo HERIGHEc | ocation reporting refers to

periodic | ion i i ; o
Ron o op ST o7 V8RS esgl s 0 s6RERhele oA AL O B

shows an e ligph17bdre slesrsibsd helowl fondEBD-bhgad mtwoiR 198rih FlGc 1A 0 kson
reporting. w. 200 i / S.to. GV 50 .an
LCS Servi céﬁ: e%&%@é?g%@%‘& glgeecof%g%twééﬁﬁte%i’gg?ﬁh S&I ?@3%%%""}‘%?“%‘@158&‘?%

| ocat id_on lr@p@as@id Ag-Sotatabilgies oﬁlE}%ﬂOlStOO_td_iﬁio&}nitlgn[brpﬂﬂi@_R?N&Jased_aperiodic
periodic | gcation reque n . periodic |location informagion .

% ber | odi ¢ Bt Thear o AN Thsed idioBE doREinn segpriis g i aenain ARteror
LCS cli ent ydpbRingTBat idetioh@Rdthe Aidecoh RS DS the RAM, as BHshsEBRY tREVRORBEN,

whet her the LCS client is authorized for the requested |ocation
servi ce. | thelds atheddMIL70 is authorized, then GWMLC 150 (1)

det er m nes i denfrf bar ; j Ve
based on s&@gg]r [ pﬁlgﬂ;‘la%asth g&? (%{rllz_ e%l dlg@ﬂeﬁﬁ%%és%%\g gp? %&I\g’%&%%eag%%r
t he ~subscr ldsetionpfeptting. 2Bor mesdigsrflaral@). 4 pilierd] BsehdsSo €iINbG150 26 LAS2)

he . . _

perfornms a ! e a Q ivac r.ofile far the UE .
subscri ber S B{é’ﬁ%ai%%jlg%ggﬁg%agg §§aq rcgﬂg%sé?pm{)ea 14 é?ﬁ?if B O(hlclgﬁatup ﬂe{‘fpalnén%%fed
t 0 associ atags U d60eatL.CDckdrnit M0 rie@ps tperivdit: Hoddtien aedqugithahd Gy peaibidiz

| ocation request. .For .the privacy.chec rifies.if LCS,

o ent 170 Rty pBied B AERD Fen 31 GREC S e el e deaiie
location repoCsidignd 070, HryldfheanehihetiNes clibig, Wid ARY dBeefink Gvikeher the
notified of this request and al]owed to accept or_reject the request.

[0038] 11 ChCE dist dfoaubetediionyie Fuesiad Mseien sevicn. MEAGSY ohestnt Tofs

UE 120, t hefo sk GndpBnaendso fr) FeRehRousd 28 thﬁu}%ﬁwzée%'ﬁdm@%tm
HLR/ HSS 160 to request routing information tor the UE (step 2).

BLR/ HSS 166etvine QeBt hasersomsuberriptivo wietarfgr LS elibor L10CS hacikption] datigfive tite
el R e e S
MSC/ SGSN 1diflzck Givbel@ @b @ privecy pmfidks far ahdVBIE SEENites0arsl B) aviigle a reference
SR e NN A N —
other rel epafidid Ipbaioraéquest. (Fot e phivacy ANELIZ AN OOBBOIREI HDTLB0H.AZAB28
{ 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 HIR/HSS 160 to
request routing information for the UE (step 2). HLR/HSS 160 then retums 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).



10 [0039] M5/ SGSN 140 nmay aut henticate that the periodic |ocation
request is allowed (also step 4). If the periodic |ocation request is
al | owed, tvhepoBE56EGSN 140 may i nvoke RAN 130 to perf oror/psposgsaad
authentication of UE 120, for exanpley if LIE 120 was in idle node
(step 5). If notification or privacy verification is needed, then

MBC/ SGSN 1460399t i fifee/IdsN 2Q0i magarad%ntthtenﬁtat fide tRBOME rgbARiSS 1Rkt @J
the periodic |ocation request and to &lig the user to grant or
\iF

per m ssi on QIQW%(@PéE?P@ Ihe poriedigipe @}@SHSS*HQW%MEMMSG&SQS@\T RKN

mdes ar o ShBROIEe by Ao Bl EeNE Rl B I ARGLOENE 3D, HrefR S

to UE 120 4B ILZL‘SNmand mndb(ﬁstqt Poif hmﬁmktmnmqmgey terdicaiimnit atsdsd, then

er i odio. 1 QUACEERN RibuptincedFe TR b 1 ey Hhe pERIARE e S e avipile
on) (step GdcatidhRqhdsbarkReto M@@ﬂyﬁthé-@ééﬁtd @@tloaueﬁe%m&@ﬁ@atmqﬁi)s% 120
include (1) a list of PL in_which period ocation reporting i

al | oned (e TpY,Proide it fapgbidbesstofryN 50 at%r MaCESySIAL0: e8: vikpther the UE-
| ndi-cat i on vhol £aRh UR-MisRa houuht fteg?&égfebghwtmm@%teﬁ ﬁAgh%E@éN

periodic |ocation reporting. LMNs i's 1 nc t hen
subsequent I¥Dihdm m@@stéﬁ mabécrsegqum Bdcation tTheokeumessage Setr cantagns

PLMN. [ 004 2 r

Cocat i on | AURE Adiha e e Relit Rel 0l b B MARE i

t he per i odiifotnmtiat) ﬂm Ir(E:]Qest the sefacnepilecndng agr(sbe Gatcfﬂhaeﬂqs Periodic
ported ent I\/DLRre uest The uIt the rivac

verl ficati 2‘% %S%’Etsﬁgﬁﬁ 25 & ?Onmf’ﬁllfjg (Er%@s]}f &1 K %“i"t ich BT‘iloéléﬁjy

i ncl uded i Nocati&p réportinle istv.etomal(ecg‘: MOAR rbfuidsts @HALEEE otiginBRl) asL ent &d

but any prlva%l}{l verificatjion in step 5 passes, then UE 120 woul d, be

i ndi cat i ng BHGHIPR i fAg RSP, 2 &y e b&?ecPL%‘étsPEﬁ?fﬁse%%Nt‘?aﬁf@i Bertodifn

inabi I ity g8cateWMdpbitRgNes so tﬁ e@m&t s BURRRY thentsuﬁ%, §H@%@@Lﬁ@teqw&sm

requests. In that case, MSC/ SGSN 140 may stil |nvoke periodic

| ocati on réft?dlbplf%glc\ﬁdetﬂlﬁﬂwumgt SeRgn i bed beI ow. Otherw se, an

150 1 ang oo MRAPLIER "By REATGTR Aotes TaHhiFd b,

Locat i on Adichuwledgmmb mesegs tigeindivats imhethentremt ivatcnedic litvatipe rdqoekt ¢
| ti ted t .. Thi i th
ol ovant | RrePerS AL BE RS HaRredy sPRaTRRE MO FRvoR 156 el

150 t hen Sﬂmﬂrﬁlvh@ vetificatidrensuld K6t t:eme&cfaSuSﬂﬁs/me@a@es;ﬁwﬁe dRsGageuddmt
contains the re]f_ei/fagt i nf.ormatjon ., Whet her, the periodic¢
| ocati on r &fiae- Fdhepmdicigsatioas es} S NeSEFqeRIRdbuE 1YaRY V‘Eﬁﬁctaﬂ%n e

| ocation t@te%@%a@ﬁek ,8Mdn WEQ 20 svdulEsesalit/in raett;ﬁ@std%% tH%lIB\Q pEH@dl@ﬁfcthgi c
LES capabilities of RAN 130, as describ § bel ow (step 1

2007/ 00230 MPCTHNESIb a5 bk ot wwillmencss () GUVOly SURRALS It RN se @‘éﬁnﬁMQ -LEf
a message fd o 1) tﬁﬂrcaM L&&/@%Wﬁ%dﬁﬁﬁtﬁﬂe éﬁﬂ&ﬁﬂ: Mo ﬁ%%%,@ §1a

flow 210 may be used if LCS client 170 either resides wthin
140 or resifdé$ Mt hb ndaskiebeslahelo®l MPtherwvises adi eweit rgspbisakisd otiginated by

MSC/ SGSN 1 S f S

corres pondﬁ?Soc'Ig%}ERSM% ang re@;me%l tog} § l%g qt’e%%@%?%%%%@%% %é)sss gds to
flow 200 i GMALG 1504 Pi’hldarﬁtsl&a@&rfﬂomm@lﬁehio%dytﬂeﬁnmeﬁsﬁ@e sleandﬂdlcates
directly to GSN.140.an .LCS Service est e that contajns
o hert ot o B RO peraio ARG paet I e L Lo B TRy BEras By cebals
1). msd SG&Heﬂ&&vﬂiﬁMnﬁ%ﬁtﬁﬂi JusR hetht et ot HIMNE kéR % cnaJ DOAGNINCT 180 WRst
is allowed and, if the request is allowed, nmay invoke RAN 130 to

per f or m pa89y 'xhESlieneh %Lﬁgﬁemce@smg@e@qs%egyat crpiding dhe V’lc"ﬁﬁt
notificati gifoatibh '(é’QC%hMtﬁEﬂ &b;&t@@z&ﬁ&gg Ovedafcbélbt%z?ﬁe 9). fsf

and 7 of nessage flow 210 are escr
200. MSC/ SGBNNEEL thed/E enidn t@iLGSotieyt 176 i4 Bsreeftérqrerfonia] lamgl_tmaaenodzc

LCS capabilities of RAN 130, as described below (step 10).



[ 0043] UE 120 then sends to MSUSGSN 140 an LCS MO LR Location Services
| nvoke nessage that contains (1) a request for periodic |ocation
reporting wb 200808238 to LCS client 170 (i.e., a periodi eCruszns/ a32s
request) and (2) pertinent informatidh for the WO
2007/ 002303PCT/ US2006/ 024328 12 periodic |ocation reporting (step 4).
The perting0041]nf OFTGAt 3B shovRyan dittodifend oy aGau¥kige dlowoplfor NIELR periodic
followng: 1. a schedule_for |qcatjion reporti n%x(‘ eriodic |l oc )
info"), 2. legpbopfeRorEiLenPlesiage dlopo2tl mayde st it Hon cliepol Vi siget wsides
client 170 ighig MSORGESRHIL) bPGesidaf Quithin the R PG hdd isOdid-G¥ 10kEE Y
170 ("lcs-client-addr™), 4. the identity of GWC 150 throug?\/\ﬂ(c(ﬁ
LCS cl i ent M3O/SEHN bE). a¥erssk 8d6, 5 9 anpd0o€geses: flew @l carepomtly stapd 1,
response ti41@ 7 9 and 10, respectively, of message flow 200 in FIG. 2A. For message flow 210,
LCS client 170 sends directly to MSC/SGSN 140 an LCS Service Request message that
contains a periodic location request and periodic location information (step 1).
MSC/SGSN 140 may authenticate that the periodic location request is allowed and, if
the request is allowed, may invoke RAN 130 to perform paging and authentication of
UE 120 (step 5). Typically, no notification or privacy verification is performed in step
'd 5. Steps 6 and 7 of message flow 210 are as described above for message flow 200.
MSC/SGSN 140 then sends directly to LCS client 170 an LCS Service Response
message that indicates whether the periodic location request is accepted (step 9).
Periodic reporting of the UE location to LCS client 170 is thereafter performed using
the periodic LCS capabilities of RAN 130, as described below (step 10).
[0042] FIG. 3 shows an embodiment of a message flow 300 for MO-LR periodic
location reporting. If UE 120 is in an idle mode, then the UE requesis a radio
connection setup and sends to RAN 130 a Connection Management (CM) Service
Request message indicating a request for a call independent supplementary service (step
1). I UE 120 is in a dedicated mode, then the UE sends a CM Service Request on the
already established radio connection (also step 1). RAN 130 forwards the CM Service
Request message to MSC/SGSN 140 (step 2). MSC/SGSN 140 instigates

authentication and ciphering if UE 120 is the idle mode or returns a Direct Transfer CM

P

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 circuit 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

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



6. a preferred nethod for periodic |ocation reporting, e.g., M-LR or
MO LR, 7. the maxi mum al |l owed age of any | ocation estinmate, 8.

whet her UBva2@7stesed d be identified to LCS client 170 eermg2dobrezssmal
identity or real address of the HE orizusing a pseudonym and 9. other
rel evant information. [0044] MSC/ SGSN 140 verifies that TJE 120 is

aut hori zed getibdit iecdtiog Uepbeis | @@pt4)0N TREr parERnb 38R EMATdn ama} %gﬁ&eptahp n
profile for the UE (alsqg step 4). If the periodic |location request 1s
aut hor i zed,COMPERUNBE] BeENIOTARE sends to G VALC 150 a MAP Subscri ber
Location Report nessage that contains the periodic |ocation request
and the perti heﬁtschleiﬁlpg"rfﬁﬁlopﬂwn(rﬁ?%@g&H’Féloé@rlp@mf@”),l ocation

I nformation) 4§s ) f riegd ¢ |0 1,.0n
request and t 'ets ée%#ftﬁl? Rgﬂwﬁiﬁ o?on%? ﬁlg%%%(?l?g%? 8117(89((:21{:}&)?2(; .(%E%:S
client 170 sendspariadislponge”)f or the UE request to GW.C 150 (step 7).

I n an enbodi nen any..entd SC/ N.140, GWC 150, and LCS
client 170 cgﬁ' &%eflagléﬂ%f’%llaé%@%%?ﬂ%@é?ﬁ%ﬁg% g’cat lon request. |If the
request is acgepfiegidedty gf GMIQ 150ahiesgtwhich LTS @idbhi 170)can b &Re M,C 150
assigns a reference |ID for the request. G VILC 150 then sends a MAP

Subscri ber Lo 'aFI?W%@Bgr?-g-A%HQHBW HYJRERESIHEB%age to MBC/ SGSN 140
(step 8). MSGC SN BN ol ﬁﬁ?éﬂ@di@!&h’aﬁbﬁqgggldﬂ%ﬁ\%:%%i%-iﬁeorfﬂbl— ng

information: 1. the reference I'D a55|?ne_ _ 50, 2. a nodi'fied
schedul e for Todtirarmpeydioredgeg ofpay losatian ¢stimatenf o), 3. nodifi ed

reci fi [ | ' tQ. lJ.ent. 170
FISCLYL o SVl Sk R A L RN 9RO DBk, AL A
rel evant i nf or megal adiress of the UE or using a pseudonym, and

9. other relevant information.

[0044] MSC/SGSN 140 verifies that UE 120 is authorized for the requested location
service based on a subscription profile for the UE (also step 4). If the periodic location
request is authorized, then MSC/SGSN 140 sends to GMLC 150 a MAP Subscriber
Location Report message that contains the periodic location request and the pertinent
information (e.g., the periodic location information) (step 3). GMLC 150 then forwards
the periodic location 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 1.CS client 170 can
(¢ refuse or accept the periodic location request. If the request is accepted (e.g., not
refused by any entity), then GMLC 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:

1. 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.



WD 2007/ 002303PCT/ US2006/ 024328 13 [ 0045] MsSC/ SGSN 140 sends to TIE
120 an LCS MO LR Return Result nessage that contains the information
recei ved fwono@iz6il50 (step 9). The LCS MO LR Return Revwkioosresmage
may further include (1) a list of PLNMs in which periodic |ocation
reporting is allowed and (2) an indication for each PLMN as to

whet her t hegggisi/N gﬂ%@@ﬁm B@M%§@U@Ii@%i ﬁc!sqqéfgﬂ@@aeaﬁwemwalgsﬂge s

applies if 'TIE 12 play an active role in subsequent periodic

| ocati on r épdrcoitaigs ieainiidmagon aepgived rom GMBC| 156t (step IPLITeNsCS H10-LR
provi ded, n b en LR. 1 e \ rest.rigt.ed . he
U ent - se oD TERRIRSGRY G, MR R 3 % PR i b off i ehrdd

client 170 lgeapord pogiagtienllbeepeaind (@) madndisattog fioheadhePLbi @ thGhether the

capabilities_af N 130 s described bel ow (step.10). [004 .

General | oty henemprt JOAN beese Tepog i apaon R HeNT A BB Bt L0 wil
l'ocati on repgrihid eC}t)letih%uﬂ-éeEue!n@ﬁ@ﬁdd@‘lo&&ioh%d%ﬂiﬁﬁeﬂﬁ MJfOR ﬂe'glemp@pﬂd
i nvocation by UE 120 of periadic reporting in RAN 130, UE 120 nay be
i nformed whist ¢ffL¥e is Plovieatbepary sdseuptMEabi iequests awryibe resiECiRAR

This infornmmat] . ' | '

in step 6 gi?e é#e%g%tggg%ﬁlﬁe%]‘\?v%% glgdlg ? %Ptﬁ)ﬁg“g!o‘#%r%ggég%wtg%@oﬁeﬂ%ﬁﬁs&%p
i nf or mat i onhenenftenbe perfamded cathgabd pdriodicheCRAMNSRbIILEO 47 REOY 13k ns deicdbed
| ocation r g](ért(jéng the first location reporting is typically

i mredi atelg’ ¥ & E@rrpl eting the nessage exchange to initiate the
pefi-odi c | omfic On In deR@@I! iig entih &eleQCEEI DID)r@pYitivoky RAN-eeH padwelic
until one of the foll owi_ng events occur; é ;28 reporting durat ibO[EJ_E
has el apsedesaton Faogipg of Ui iEdecagen F%§G$1° S A4V d@rFUBRGT LN RFI0B DY
periodic | qoglf g&h&?@ﬁb&ﬁﬂg ih %ﬁ@@@@&!@?@@ﬁxa&@@i&f&:@éﬁ whetBerQacHIMLIEN

150, or 3. UE 120 term nates the periodic |ocation re%g(ti ng. .[004_8!
FIG 4 showss pasicdiedde eangbiliges i theBodh el bipamtion say Na%gédnthe lis

periodic | i i - Wh r e
flow 200 i Wf%\ﬁﬁgggp ?%om\ggpfrdqe%fg%é o %J]%&istneﬁ?ﬁ(gnl%ﬁa%taaﬂnag Esitigp
10 of nessdps iffoonatBO0nanalf & brfadcSitdpshelRANsough 3 of nmessage fl ow
400 are th steps. 1,thtough 3. of sage flow TILE.1

t hen sends??%ﬁz/gd@éﬁx’% g’ﬁa?fesgﬁ‘gﬁglnﬁ’ If%%a’tr?ato%(:@leo & vf‘%glgmg nlggxgj%gly
message to iﬂnﬂmd)ihielypﬂiérﬁﬁﬁmplétﬁigaﬁhb afcskep axchange (16 ti?'.riaté)the "pb:e?c}imcwaﬂ_ R
Locati on Services. ] nyoke nessage sent in step 4 sage w 300
T eauest s HRSHTEe D e P RO g T SOP T ot e e T B8 oK o0
Location Servjces | nvoke nessage sent, in step 4 of ssage fl ow 400
ko oot o BR TR STt PG oxeapial manis ol BaPe fes Caeh B
request has bpepergydidiefdtzRdepolfies ik eindMizd iy LOS ahdr@n7¢er GMEEs1I0Nyoke

nmessage sent in_nessage flow 400 contains pertinent information such
as, e.g., 3. UE 120 terminates the periodic location reporting.
i‘-.,,

[0045] 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.
24, 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 L.CS 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™ periodic location reporting after the
periodic location request has been authorized. The LCS MO-LR Lecation Services

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



the periodic location information, the LCS QoS, the identity of LCS
client 170, an indication that the periodic |ocation request has been
aut hori zedyoaeod/o&soon. The aut hori zation indication mpCb@s2006/g24328t he
reference I D assigned by GWL.C 150. THé presence (in FIG 4) or
absence (in FIG 3) of the authorization indication in the LCS MO LR
Locat i on Sehe ipegsiid ek dEssAagen,ithd GO QMSCHhSGERh k¢ Gf VIIES be#nt11F0, an

execut e nessage, fl ow 400 or nessage fl ow 300, respectively., The
presence oﬂnﬁgﬁ%&ﬁﬁt {6 etiPUR IPFORR FREShheY beson piptheizsy Ak pe on. The

i nf or mat i OnwiHdkARn Hﬁ@cﬁ@ﬁ?ﬁy’—%%}j@.,c’cﬂe REEMhGEED el By GRRIITS50, The
MBC/ SGSN 140 t hat RAN-based periodic |ocation reporting to LCS O ient

170 is requeeserag (raklee4) ohabseaceotie FERol) df dheaputberizatipw indication i thedv@ht
of a one s 1 I Wbl.e.f o
oo s R PR AR ok B RO SRRl g
repeati ng stespage flowol08)or ineksagafibw 300.adspeetvedy. Thd oenedod reeadic dtation

report to he.sent to L client 170. -Wth the t r RAN- hased
periodic | d’&fgwg“ﬁ’nrgp‘&tg% Pt d 8_@”%’6’{1 ’ﬁe@ﬂ #@gﬁaﬂséﬁé”%ﬂﬁ FYICPTS
MO- LR Locattheke forhs BEBA/SBONCRIOURA R AND&E basiHi N@a@ifébrting to 1.CS
triggering of location reports by the RAN, as described below is

conpl et e. [(BEabY 0EEregussiedrates &pn p prasshoh locatiqm repert.i 1 theevedt pLeeng Bt
t he request : i } englsl S Lacat |

Request moasaney FRar oD R BBl ik A M0 EROBI
r %go_r_t i ng Eoreqes Spvokdim steprddsggecpraingaitens Ictindlaiion eadbeschedulaidirgriggered
| ocat i on 1 %c%figi?%e’ O 10 Bcpgen %Sja@.g%liengqqo.s iﬁpihe%e;t?’rgr ﬁ%ll@-ﬁtsgd Bh0dic
appropri at € posi Pon|ng et hod “Dased "on the rocation feguest ” the

requi red adautiacsepoing, Wb dodshotapde to-ikdve anofhOOB0F RANIIBDodatiem Services

initiates an appropriat ssage, flow to obtain .and return the  first
| ocat | on eStiRBL dbe ool S BERCoHn oL THRUCRJEPIItO N B AN: o
dependent @Bscyided Belsw fisedmpistesuch as the UE capabilities (e.g.,

UE- based orq‘w;- assi st ecé§N the sel ected positioning nethod (e. 8 .
A-UPS, A- FILS949E. oMSSPESN 140nwsribigs Bap UE R isrrwshogzed fop thepsagyestge) location
SAS 132 Wi lsbrveRReHRn bas kORAN 290 £84dafiB ReqiRBmQah t§§¥i‘-§ﬂé€{he RAN-
enbodi nents of the nessage flow for step 6a are described bel ow.  RAN
130 obt ai n$agdipsdedic Meakesyepertiag {ar VE fsegq Tk alsesorigin the peviddic
step 6a an M 2GS cat i.on I :
contai ns tﬁ?%ﬁ({)}gznﬁ’%n e’st§1| mat% ?153 Agtg hégor b{r?'el g%tlg? %?%ag% %&q%%gaéé ,
t he ref er epogititril)g (rsthep based. onVibE/ 16GEEN: Tdfiesthére squids] acciAPy, Suldsthe iUk r
Location Rgg%}l. nmessage containing the |location estimte and rel evant
i nf or mat i on-4°0 lef/?:C 150 (step 8a), which sends the |ocation estinmate
and rel evaf@0s0hf orRyay i180 thien idiffecin @ptophidf HskasR 98 to diEHn @hd Sl 10

£oponss Dk aRdBR Rk B LB M RIS SSPREN 2, S
2007/ 00230 9k5ahs H2269 0d P 2d 3BUR 2aphbiviies RUDSOEIHACE] ér00RbbiledRORO Edlccted

Acknow edgnent nessage t hat indicates whether the | ocation estimte

has been sBeEEXEMIENOddnE.- YoCEESAN LAt OT) QEREY. 2150 on) (UBTEFHE
each subsequent ANOER! bPYAKERS NG & the! locdBh dstimaf, Bad &5 op._ Several

det er m ned b% the periodic location’i nformation, a nessage WIS
perfor med e@bedimsits ohtheasssage flowstor stap éa fusrdeEibegd Gelost AL 130 chtathstzhe

then. tr ans FsPdoH s 1Y 1 90 G0 R0 b ool b e BT RES R0
t hrough 11ii30 aAfotstionatdponfmdskezel thaabhiams nkip dodatiog estiesnt andbther relevant
mossage. t HILGHEPE Raths FETHISE D B mSe S 160 s S Lo
message to ‘fa ‘

client 170Sapdribe LatgiiGRRRpée midstak @hing NRe N6SakiBH &tiln@@adndOflevant
reporting (step 12). may instigate rel ease of the

M5C/ SGSN 140 . ] i
Connect i onM¥eiRganEn CMIck) 150 NeiBp 187t yWhigh sepdenthn 1qonign estingtRedEdvent y
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




CDM A) may be achieved with an RNC-centric node and a SAS-centric
node. For the RNC-centric node, a serving radio network controller
(SRNC) wi twionowrhe2serr vi ng RAN coor di nates and cont r ol s PCESEes/02a8R8C
| ocation reporting for the TIE. For tihe SAS-centric node, the SRNC
passes control over to the SAS, which coordinates and controls the

peri odi ¢ | ecerAFOSubsefis tlioaghionFREpoktoAdknbived¥NEntGa ideCth&NAdiSASs 6@Rine! C
nodes, the SRNC stores state information to facjlitate conmuni cation
with the UEN® IOREIOBREImalR fas fren SEpsS@EH ses o Lhe chgntil ddsteridant i on
reporting. pddyUE ﬂﬂ%ﬁcﬂ"ﬁfbs%@ﬂ 1_56%.&%1? ORI aggl%t"i’{"ﬁ)trhe—-rb L B€as determined

RNC-centric or SAS-centric de 1s being use or the periodic
| ocati on r éydht perpdicTiveatRNGaipemstidne a aredsagASowdn peiformed de sbiahy a besatisre d

Shows. an eRBRN e 20 (S, o e ARG SR A A R P G
| ocation r&@por MSAESGSN t1He thiNGraehty the Ionaden edvessagel.Ch @ehOT0 Gieph8i

enbodi nent of sage fl 400 in FIG 4 and may be used for step 10
of nessage tl?rPBéEf IZbO‘?ft?fglw ofibe ogrionfepars eveals e ted, MSC/SGSN 140

respect i velsynds[t9 Qi) PR ITRIN0-1 R W WA IRERUIIMBYsh B IH AR ShERE the IdEQMON
4 of nmessage flow 400 in FIG 4) is initiall erfornmed to start the

peri odi ¢ | GEHPRETAFEFSFR B o BOB Cliowi 11Brnd 1 BdicstedprmuationSE Besmianio
t hen sends : 1.1 Qi ( ' ) 1 .
Radi o Accede KT ooty (Meb 12F, HECRN iy Piikwe PRI e ClncBricn
Cont r ol me d4anggerndnit (OMY), thlabiby MusageaenodVid) oc AHHRSh Mehilaty t Magagesteap
2)w This 7/ Q3PCT/ US20Q6/ 16 nessage | tain
t he periodiC ong‘?gﬁ%Pn O et |8% ,Olm%ﬂnﬁﬁgﬁgogg %%Qa ltlstﬁe gﬁinwas
enbodi ment pravivesRANRRstepcla).i SeepREpmAY bo @niienl if A/E 126 sade tb ehyidas tee
Fol | ow ng. APEPue! 1% R roionfptene IR Y 10,6 2 50 SHbpay s v gspvices
infinite, qoub2p. memaisdmggéﬂadﬁf Ydhtion Z3Brtin208, thb00Qe ﬁQ@Mrrng%%b W-

4000, 6000, 8000, 12000, 16000, 20000, 24000, 28000, 32000, 6

mi | |'i secon§PN e juay beachipyed veifhauRNerenirie aeqde ppé p §ASsceaticgeods: iprihe h

a set of peSFBlfiyAbHES & B Erork Bl AN iSR! RAN

Reporting Criteria LE may %‘}{nc Sg]e aﬁ{f’r i % , a eaegﬁ lﬁ?eqe% nvgy’ A

i ncl ude anyocyéina‘r@ﬁ a@b@glmls@qméig_locaﬁon reporting for the UE. For the SAS-centric
mode, the SRNC passes control over to the SAS, which coordinates and controls the
periodic location reporting. For both the RNC-centric and SAS-centric modes, the
SRNC stores state information to facilitate communication with the UE, the SAS, and

the MSC/SGSN for the periodic location reporting. The UE does not need to be aware

L
{ 5

of whether the RNC-centric or SAS-centric mode is being used for the periodic location
reporting. The RNC-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-ceniric mode. Message flow 500 is one
erabodiment 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 Radio Access Network Application Part (RANAP) Location
Reporting Control message that initiates the periodic location reporting (step 2). This



[ 0055] The fields for the Periodical Reporting Criteria M nmay be
defined to be the sane as the fields for an RRC Periodi cal Reporting
Criteria MoOnoanoB®RC Measurenent Control nessage to bepreemwk2008024328
RAN SRNC 130 to UE 120 in step 5 of message flow 500. Furthernore,
the sane set of values may be used for the corresponding fields in

t he Peri odinesdagRengrddon@niaii therpetiodit levadon hfolAGokahd LASAAS, Repes bh.ng
Criteria M This would then _allow RAN.SRNC 130 t§ siqriplg extract. the
val ues in thenpgnperlimenl e FARARgLesaipR Aepofing, orife) gty pgsnd SESN

140 and t O pEREU i 46n@ § § g{vﬁ'ﬁrlf 1d
Reporting Cri té‘%ﬁhg% %ﬁgéegﬁ&ngﬁ%ﬁﬁ fKon [I\%%/ns %&Rﬁé tﬁﬂd con{?erst t he

periodic |ocafi g %H{&fﬂ%g#%g)p%(ezgﬁgé% 16t3'296§t1§1ﬁ1tet h]?gp stop tine, and

reporting interval) into't itting ue$ Tor the Anpunt of
Reports and theRReptng ilmgrveht @50a506|]é306,52®09 3060, REI0D 0 0G0 I SO pi00D N g

e St of RSO TR AN PR OB 7 5 e
RAN/ SRN
S ST L0 UG L AR 0O L S P .

pertinent fh @hbikgall thetBrgiodiadl ReHHIRSCAGES mmeayrm&iuaéw@nysﬂae,, arfdhesh field
MSC/ SGSN 140 converts the periodic location information received from

UE 120 (or Weydesiudeciny s¢pf Rpssitde WadlkeSentity in the PLMN such as, e.g.,

MSC/ SGSN 14h58f L%eqieucf«,%r %EQ%H'D@&& Ré@%nﬁ%ﬁntéﬂétﬂ ¥alsesdhote tﬂ&e
RANAP Location Reporting Control nessage in step (it needed), and

RAN/ SRNC 138ne aihe fiells tfwea@éimrt’@é@dwawgpqrh@g Eé@tnaflﬂm @m@RGé\{I%%TeWt
the RRC Megg {r&“}ﬁgés %Qﬁtﬁtﬁﬁgérel O cﬁ%%ig ho W&Q{g)of rﬂeQ%g@hb@

anot her errbo I men I'ng iteria RANAP
Locat i on R&f@r ankgprﬁom tlmlsams@agbvai@,s maycheuahed dorythy adnmspéroling fedds in

value for RSP Torpd oA o LBy 5008 S B o

i nfornati OIWoiJBi teai dRWRNYERNCD 1800 kmpWxtract the values in the Periodical

por | ol cal RFEPEE SPI L AReT SRR BT Bk FoFi BBt Pt Rgper

nessage SegH@NRERAE rsRbichiOteRrialg Olierid BILRsto URQR0.ENBWEESN R would
periodical reporting may be i nvoked when the val ues for the

Peri odi cal cfwisgrthe aeriadiq losption mformatieh g cbestRET TP e 204 seporting
Reportin l:.ar I t e
RRC.Per | oo Rin®! e LB Aldng. s B K A PR B i et
appr opr i at &tpysi ﬁﬁldmmqhenré’teng@icaiagawrm OhigerlaoBat iIMBCISEGIed4) mdyeuse

d S‘ 2
requi r ed acgrRey . NS £RRAPLILES: RILER SIEREhey! fenfAS sioh

is avail able and hé €€ positioning

RAN SRNC 1 3éporting” senthand (SAMANERNC P88 ivttien mongo@albcaioatregnnts are needed.
Appl i cati on Pat. | nf rrratl Excha tian Request .
nessage tomg M&ﬁf %VBF-"@ tggré i é3 Qfa‘foa\"%(“ﬁd;%’ Q? fZgAis léfertahéﬁ the
returns topEfbémtRds IBheaaftbifiintRAQE BRtro0 the @B ARGEMBAIIGSN 140 converts
Response nessage that contains_the requ sted _UPS assi sta %ﬁ dat a

(step 4). Grepdiodicaqgrtion BpTBRiTectug! Fom HEHZD (@b ECPVEn IR W BeTs
or if UPS asshShanseriat dudrSad)@le MOSERIGEN 14h o?/ﬁ\rd%ﬁ@t ahGRREY the best

possesses UPS assi stance data (e.g., froma_ previous request to SAS

132) . RAN SR veBEs ffﬁéhﬁ RANAY Leraten Rowrting Foutrol mgssageinsiap 2difeedad),
th
message thaf, 9&2 SRRE ng ethEhe%? g@&@é d;ﬁ{} ﬁhé‘fﬁ%gfﬁ&ﬂool}‘ﬂ&& Br ahet BRc

RRC Peri odi ca Iteria assi stance data
(step 5). MaapsﬂelﬁentﬁoatrcﬂIﬁesaagmatepS(ﬁfnbdscEd)ressages for positioning 1

for the fi E(ﬁ)tsd oc ;[1'380 eeomobro%irig]&t, the 9enod1cal Reporting Criteria [E 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



[ 0058] For each | ocation reporting event i, for i =a ...n, as
determ ned by the periodic location information, CE 120 sends to

RAN/ SRNC 180 2e1/0888B3 Measur enent Report nessage that comrCaiussiob/onadsi on
information (step 6i). This |ocationinfornmation may conprise
measurenents nade by UE 120 for base stations and/or satellites

obser vabl e RRC thegiofital (departih ) @r GE-reisdisiiBdroppdehe FRCE dadsi@mess CofBdIe
for CE 120.(for the CE-based node), or an error indication if no

measur ement’¥eaSPeMSELRGPOH TAStaSkaeEienteas Jised 10Rp FiagleTemuteste KSU I, RRAY
be, e.g., pegydlen’Rpaass ety B HRBked YR hd WATES M”{‘H@rlje?}\ﬁﬁitcglnk O@ﬁ{eﬁgg

nunmber (SEN— SEN) observed time differences for DOA, or sone
type of nedsiieénhinghe tepeivetbR AR} kgoagon Reporting CthEIOé hsrcompetiige with the

seconds) aragnggeﬁﬁ%%ﬁéﬁ&ﬁ%g{l&%%g@ﬁ&ﬁaaﬁrﬁt%%ﬁ%énﬁpggg then the first

few RRC Measur nessages messages unti |
a UPS r ecel[ﬁ(ﬁﬂ at RMAM@&SOanemmsr@daﬁm@rﬂ&I positidn@® ARthot Shakdll 8n the
t racki ng After t

RRC I\/bas re ort  nmessages shoul d
provi de g aﬁ‘é%\ﬁﬂi“ rﬁ?éfeqé]i'fﬂ e Hdatt ‘il?eggé] F?ngfi@e%lfaiﬁokféeﬁ%)p ot 54y
interval. 1B0G5RNaikble RAMNRRMeckA0okiRioRinY eftHTAGE Y-SR NSn TRAQMSRINC 24)
(for the UE-assisted rmde) and SAS 132 I's avail able, then RAN SRNC

130 sends t¥YSEad I38AS BEArP edismingoaledpiian Apnlisatiqrebare SC AR Jstymatomat

cont ai ns t

5007 002308 BeireEE ARG E JRSROR Loy rof e assistapce data (step 3). SAS
ct’dl tional lﬁ%tthﬂ@@tcn‘ba@BdNé&ENﬂl Bﬁla@@ﬁé@mﬁhpﬂ EfttenROMRiaR0s Resonse

Ca

I
perl(:(l;d:'izzI Fg%ﬁ%%gﬁ% |on ted’i&PgﬁaSZ&% |H£g¥al¥srt1?Perva ePﬁ? ﬁ&r‘m@’r of

out st andi n@mmﬂ.l&stcsha‘rqmsﬂmﬂng\tﬂ&thids q@ef iGRY assistaed Han ipnoceeided or The
periodic | Qcat) { nf or,mati on al SAS 132 to intain state

i nf or mat i omﬁv@’% QJF%&? \POBRGEReS ?@%pa%@flﬁ 7 &P oM P aRCRRIG USRSt (B
better ful fSiAd 1323t URANSSENCT BOUBSA SendPAS 182 200PRRESMRad @G AN Whntrol
estimate for TIE 120 based on the neasurenents and any ot her

i nf or mat i ofPEETREe dBRaePfANRINY BIvIgdio) satiorpdsempien 1 @ én f@él%@‘?aﬁ’ql@ﬁical
Response NMeesages ChadiqR ?ﬂuﬂi e ritstifsalion (aér# 5};'5%1{%5( t4ea9d%]?)re parf of

RAN/ SRNC 130 recel ves a location estinate fro (for t
UE- based nifigegsssageeforppeifionivg 1 fordhSiirshiggatisn regoriprgtent f  RAN/ SRNC 130

LB O T Do OURL 0" e ML BR TGRS LhOR! 9 {£a S, TRADGSIATRY e
anfl RiAN/ SRN@idBO lceatimisinfoomBAR, 111*2120nse3cﬂseqo RZAN/SRmB' 'aﬁasm;caueasuremem
Ca ti R t t

ot o ket BER et SOl &l sl Ry Y (o dion igragion

PCAP Posi tmjjr &h@ubammmeﬂeﬁ@ma@e %ySEBQBzOCﬂﬁt BdsBi sifiods | MEAE | saRlites
esti mte re ul taé é g}éhe appl.ication of the network-based net hods
pehe

by- SAS 1320 RANIDS A asstrdsmRdrd: & larpbenrestipgis: fon FERESOHeT
nessage COReATRibAGAtRGIe), 06 8h bROr Balchiid € nb ene%@%%&%\bﬁié&t{oﬁte@tﬂn%b )are

which transfers the location estimate to LCS client 170 (step 1
Step 10i nayrilaplel ube mesprementughy e e-&f paadesanges favh-ARS, isystem @amr

[ 0060] As SBoWRerd dsElnGrame nGREL (lfS I'P\(?)n%l;s%ﬁfgﬁ hkﬂ%gdlﬁ&%ﬁées'fgf IGA, or
messages for posrtioning, transter o ocation estinate

RAN/ SRNC 18@n¢ othvSEHSESheabuBmestse if Be Jepering itteranksit eorofe.g., mebmdal amin
estimate fpom C/SGS 140 t CS The es
For postt1 S e poRbomie b Pt TATRT Shentii ot FoRBOeecfteleesn

t hr ough 8amemgest1hey CRSARGER6T fodsa@s Iintil @IBPBchdenfe@ Bt EECIFL{)SMD&@}W@@%@

| ocation re thtl n event incl udg /té\eps 6i throu The nessages
for positi Biﬁ‘i’ fgs #19 1510 2 fCkpg Bode-oAHET BR F@B@Q&?@S‘E%W ReBgrt msssagie
addi ti onal skgu@Psrovide cﬁﬂﬁea’éuﬂeﬁwhﬁ%@@f lo@ﬂﬂ)n%&aﬁﬁ%@ﬁé r¥pc5}€iﬁ§in?erws

assi stance from SAS stegs 3 and , and to transfer this
assi st ancel®aPh t &f @ENisiﬁ“@é 0 regeives Iﬁﬁsﬁmeﬁ@ﬁpmmid%éﬁor ;heslﬁrasszsted

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




[ 0061] RAN SRNC 130 may decide at step 5 not to request periodic TIE
reporting, e.g., to omt the RRC Periodical Reporting Criteria IE
fromthe RRE20@si302nent Control nessage, or to includectiusmoed/4sast h
a value of one for the nunber of repdBts. As nentioned above, this
may be the case if the periodic |ocation information received in the
RANAP Loc atdtiosr iffeprasttdnn g gCoat additiontsagekibasedPosEompatEted &) Withs Hdyep
correspon%g. avga%%gil.e alue range in the RRC Measurenent Control
nessage. SE QR FOHYFah MESSIRE SPNLAR FEPSHY 1 i O ORAININRE odie dogation
periodi c r epRihhtis, bRl eEpRing iMREBRPANRSe: 100 buRQAihE XHuBYs Forltld o&AGD
| ocation reporting event would then include step 5 in addition to

steps 6i t¥EBdh Igfatiop quezfiweG T st Hsattmbindormation aflows $ess 43 to
flow 600 fQr,; 1.0di et K ing in.the. SAS-centric
mde.  NessabiAT g SoREloR Shfesf SA TERS, bshbr CublIBi R ReGE%: 1
FI G 4 and betgr falfibfivere ysedrefmsstss tAS 182 ebmprasayeafidroswsimaOfor 280 12md
300 in FIGS, B and 3, respectively..[0063] Steps, 1 of
nessage f %\ﬁ’%@f‘ ti? QOGRS ‘[’rgl 50y ofher nng%nsgxgﬁémég?ndg tt%g‘gg‘{/ ‘%R%rﬁ}dl@ »f
message f | GCADQodiflorF CculBionRNhSBMmel e 0k ebisins H-aBMBRLSEEN: 140, 2
RANAP Locat jon Reporti n(ﬂ Control message that contains the periodic

| ocati on i ’Por Hdt &3¢ reseipprsa logadons estigste empUB)120 gt gl
o q AR Poa ot AL .
e 70 e AR B 1 LA O L

contains the infornmation receiv possi b

otdier inf omgiatareRassd plesitigniog(d.2.) hanetd\gell 3Bs U TROAN theoasteabidl #1 5 esd 6i
(evg., inf ti.on I t1.oni a%ﬂ@@ tho t.hat the ta

UE 120 supg%rg?s)ao(éﬁg%re%@})béfﬁgg%nessage 611é%ﬁﬁg%gggrlgié%ﬁ??gfa%ﬁ%he
peri odi ¢ | desitivw B aicefatint ReguesiomSATeel 3hiaiSAS irlf32nsieoh €6t the @hsdsh tnabb@k-

ositionin t hod based .on ui red accurag he TIE .
gapabi Vit gestd 89%8{* UL SéSﬁééS‘?ﬁw&m&g&s@p%@% %03(1‘?‘?“ GRigylation
send to UERE2fhnsShBsshge cohisifing ot RAMSRNGH3 Grotn ReABpESioh 08 fhe
Activation Re e%t gessage that contains the perrodic |ocation
i nf or mat i oﬁe?”g’.%@. asefl tRetisds by A1 3Re Bo it Fa§e, EYRNC 129 sepdlg a RANAP

assi st ance1dakian(fpeR rbksagStshtdiaR Eri?é?’)lg(%ﬁfbﬁ%ﬁimﬁtj@ % %ﬁ)d/?ﬁgﬁbﬂgg ;Z&Ef, o8,

i nformation received from RAN SRN in step 3

fitting vaPihed tragplessibe peponpaimete tmLAS clisnitlie fstepeilide Steml saaydnclide *
needed, i“sﬁﬁa?d?:tgﬂ-138&%&51}911%3«040%&?1@.%% to UE 120 an RRC
ro

Measur enent Con nmessage that contains the WO
20071002308196¢] US20081002432BG20, pahi lodationl epating rvérn fineludes imgssages forhe

assi st ance - A . .3, 4 and. 5 ar Pt

for positi ggﬁ\%mﬁgs’ %%’SSf?%Oef t?‘% ﬁjg?suqnoeété?%g%%g@ﬁ/gﬁébeﬁg P tﬁ?%é@ﬁﬁ@
each | oc a'é (smpl 9ip mndttﬂaﬁexfeofem locatidh@sstiinats foom L%SCISG&H 1c|\ti/ett@ LOSNEen{y70
t he peri odi catjon information, UE_120 sen tqQ RAN/ SRNC 130 an
RRC Measur @%@nﬁ)lhe%r PesiRESS g% FOFfigRng &#‘E”é‘ihﬁ grﬁti‘&fé‘PPer‘FPPﬁlﬁ‘é Rt itpiude
(step 6i) . 3TihiosgH 8 ahd @R haxtQeiTiripdRtioMig ¢ FRASSLERASMIERBA St
by UE 120 for base stations and/or satellTites (for the LB-assisted
node), a | B8t IGHde stepwfit Brqugh SEThomesagns fomposianigsletr sisgtst logatican
error indi gabiRe dvk ToRe SR t] ' r

avai | abl e. fe%AN/ §RNCnt21%8 sends to tsjiaéosr{e f%g%P P5 (Iiéotsréc’{ﬁ?%ﬁan esr%Fsoeglu%nﬂy
Request nesSaigdhassistoner f59m SAShB2I (seprt 3 o 4)ndrol tniehsfer thiseedistetefdaam

UE 120 (st i ssi.sted. md AS 132 recej ve

neasur ement s r%?nt‘ﬁ%(ﬂi 0 ah%ﬁ %o%ﬁé@éguyasepgéoéz?sﬁb IR TRRR teP%l)' PRt 20
_bafsed on timey brmasﬂqlaea?m\% aamhnpeslsﬁahhw(tje@ttﬁﬁ?nsﬁeadl of lﬂi;ﬁliﬂ I@:aﬂi(i@lhgs sending
informatio tai ned from net Qsitioning). For the .

LB based npaRorcRasssen g RAISENEOREY BRS ey hafelivn ot ermdo b
may veri f yndrhiigerlof eepbitOMitesly it Qe @R Gh stRA) {Malgh h&1E- siﬁ@ﬁiﬁ%nﬁfhod

i nformati on obt %I.I’léd from network based positioning). Iggr both the
LB- based aR8U§sECHE - SPed hBHd20 regnesty now ausinpnce datmahoy SRMC, H3md5 REAP

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



0065] Fol l owi ng recei pt of the final ARC Measurenent Report nessage
fromUE 120 (step 6n), RAN SRNC 130 may send to SAS 132 in step 7n a
PCAP Posi twonooaabisvat i on Response nessage carryi ng the pearos2a0ype3msf
information (e.g., measurenments or a Wocation estimte) as the PCAP
Position Periodic Request nessage in previous steps 7i (for i =a ...
n-1). SAS I8RvamynfoheaionetThenrequeRGRP nb0 Skdiitaite | data inatdposl MESRAREAsion
nmessage in step 8n carryi the sa type of information (e.g., a
conput ed | JBroiEy A f@&il&lﬁﬁ%‘?@’?@ég, ¢ A Bl OB RGre HapER P TRESRAES Flons 200.
nmessage in Rf&GVAIOLSthe 16RSoedol®ly dvermts 3rd ednpled i S nflkSbb | Qb
assi st conpliance w th exist iI;I’(l) convent p%s ?8rB’BGPP %ge@?%e%%a@@P
TS 25. 453) in¢lade #epp 1R@nd 13 efmessecaiies 40@in Blént) sipetiemmddrto andihe R dio
an SAS or f ; ' red by at nost one distinct
PCAP r espoAé%wﬁggegggglgttﬁ%%&cﬁghchgzs,tgp[]ﬁlﬁfePCAP Position Initiation
Response nd88Glje SRAN/SRINGtISD niity desidt hesteeS monweretest feeiodCARE Rasitidgon
Initiation Request. nes sent. in, step 3, .the PCAP Posjtion
Acti vation s o?ggqﬁ@@gg@e’éﬁ?ﬂ :k"i’Pglft‘gE C‘FH""‘?%@ o ey BREeMepsugreent
PCAP Posi t i QuntBFibisatd, 0NtoR8EH@SThisTBSHBOLYFRIVT dnB f& BPnufer of reports. As
2007/ 002303PCT1US20061024328 21 4; and the PCAP Position Peri gd! c
Response resduigeedehpre; thisgpaypbesthe cassrif thepegiodic loggtigy infermatien ressived o
to the PCARPORANAPN 1REHIAC Kep AL CEbn RS 1245:S A0 adih cShERLI willShE
pairings conply specifically th”the cl ass el enentary” procedure’in
3(§P TS 25.c488spoRding haveilahle vahiserdnge s theoRREIT Meagseniat efont®] anebsBre,
an steps%mRiﬂi iC -single.shat l.ocation request.s
(e.g., since efe%c pélgpﬁépglgéurgéagﬁ%%&%ls% Serzilggtﬁ ﬁ‘@s‘r&%é)&{‘g C%Porgmg
conpat i bi | iittgrvabt Neemesdagsl for pbdtiordmdi foe ehddiocaticnaaparting ewauosul hed
possi bly easi.er | e ation in. RAN SRNC 130 and SAS 132 to support
both types 1%?“‘{6035@%)4 18%&%‘8’&{%?‘?3%1‘8“@'}@ e greater conpatibility with
RNC- cent r i ¢o0q2er atFIa, 6 thewdGAPeRasdihéRnoPehadige ReRUER! f@NRAN-based
Response nessages in steps.7i and Si_nmay be replaced b¥1 PCAP Posi tion
p

Cal cul at i oR*FRYbEA AR SPORIE Hebsatfedcersua mode rNGeEash Hpy (9die aaqther
shown in FleGbodimeht of hdssdz@SRow UDE iPFE. FORid! 1!)’1?? gﬁ@!{%hfeﬁ' £3p step, 10 of

Request / Response massgges may be sl htly nodi al so ena
del i very ofmessageélaws 6A0,840 anad@D indBES v 26 anh 3 respdadlvely. t he SAS, but

no new pro es 6 | & [ nbodi ment. of
nessage fl g@vfbgg)o %q%‘ﬁ g\%ﬁ%% Ié%%lg%‘t h{'))"? 6? ?:3% fé%%% ess(ép)gr?gﬂ%teps 1
Report nessad@ of messakiEfldREG00in FIE@ 5. CRANFRHCSRBICraraiyes &od MSESERN 140
Posi ti on Perdy, odi equest, nessa to.SAS 132.in step 7n, and,K SAS 132
may retur n%ak%% ES%‘I%PPo%epﬁ’étmggg%ﬁ%e@?fa?ﬁfethﬁteggﬁﬁgs i Bergsics ipcptiey
as in the pifexnaion, the &0S éS,andsdSobn (stdp HHRAN/ERBIC 130 theiengs LS 8
apgd not sho in FIG 6, RAN.SRNC 130 ma%/ send to SAS 132 a PCAP
Posi tion ATt T SHIRIEIIGHIL R FNCS IRRssazh it gontanh e iigrpation regsived from

measur enenMSOBGSNC g i BSskibRb@er AMchmatséh A APYell B Uhd UE BSé¥oning
Position Initiation Resgonse message t hat does not contain a |ocation

estimate, FPabiliyes (4o i tigryon pesitiming wethadesmptbedy thatsthe tasged THh Y
and end th i : L i i - 1 NC
130. [ 0067 TPARRER pPo TS FRAGEE LSS nillsis LR ok Bl AT
PCAP cl asstalSélSelnt 8AY [Howdadts @ suitabiyppositioningPOARoRdskdd om tiRerdguitéd
Request an sa n.s s 7i_and Si. may .he re d
POAP. ol ass s oEtd AR Foc BB SAARRD a8 Sl ol BRrophip P b e SRlsri s o
25.453. C assl 13 [ e2®ENS ARV 3P tienadhdsas FaXe/SRING £3s BS AW Pdrdish Activation
response gggsa e. In this enbodinent, the PCAP Position Activatian
Qeeing

Response §528% B3t ?ﬁmﬁiF’_S ﬁ]%fsggﬁ’éhcf 1°6W%U@f%ﬁ% (@ nthecharigdical
i medi at el Re?érﬁ@g Chibeia REP PRBistan QA tshepah) FAREILS) cHRRFAREp&Hodic
step 4, or_after the first RRC Measurenent Report nessage has %een
recei ved, 6N informptier regqivl foam RAN/SRNC 1301w step 3 dufo thehesHTinpg 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



22 Position Activation Request nessage nmay contain certain
recommended positioning instructions that RAN SRNC 130 may to forward
to UE 120 wo 2ev7eRGodveasur enent Control nessage at st eppbrusioofé:3RNC
130 cannot conply with the request fap certain positioning
instructions, then RAN SRNC 130 may i nform SAS 132 in a PCAP Position
Activat i on feispiensation sEagetiah and thehesiRart dh@niiBy 5), NSEUT 4 SRS 46 okt
instead in the RRC Measurenent Control nessage send to UE 120 in Step
5. An exanpfébonessases IFROPErBRg Agoy the first lochtimmsepraiinbevenhf or mat i on
about in [ R t : S ents_ar I:
Subsequen\t,\h?rggus} u?&n‘%n%ﬁe%%%oaﬁﬁﬁﬁég iV%Ir%\qf g(?:rglgrggd”%t aﬁgﬁﬁéﬁ%@ J%Othe
from UE 12Qeviodicdodatienitferncson,dyled2® een8aA® RAR/SRINGCI136 an RRPCMRasurement

Position Pegiaqdic Re t. messages,. whi.ch ulL.d be sent .in . steps 7i. in
pl ace of tﬁéépg%&?r’s%é i%"?té: =l ?%C&P%n ﬁé‘&ff’@%ﬂ %@s@beiﬂlé HeRRHOT HioRElgy e
flow 600. SAG dddabrise tedsuréméritd MadePOUE 120 €0r HasadthiRths @8A/LARSed @or the
class 2 P Positjon Periodic Result nessages to RAN SRNC 132, which
woul d be senE-aispiesmpde) g lopsiiop egiumate fortfe 180 HKpr the Tifrhased made)oetia error
Response maagsdRy #hRWRheidrRagageloth '

cancel an ongoi ng RRC peri oegfcg .gt?lg?eqﬁﬂe;égt ateéngrgﬁl%%gnaqﬁﬁg}gﬁgqq 230
RAN SRNC 13¢nds tp 1331 T¢ AR PpetipoBeriodReRefluest messsagg ¢hat oorttainnibadocation

133 may sonnfe kel Tl ol OEP Bl Aty AR L T Rt Ron PRt SAR 150
R%d\"l/ SRNC 13¢reivws omagréments ogdiih i2(pemd codipatep b de-edon estinkhd for tie (Thigred

fl'ow may b e conpatible wt eriodi.c_ | acation, procedures.that do
not requir g’“&ﬁ%‘:r%ela%uﬁ AP .p&s.s{% 1@8{@{ THTFR0R %ED%)A”‘E%‘?%P% Oﬁ%@ég From
posi ti oni ngetwyd@bajcihpostioasty).2 mirhpe URERdsed afle] 8BS BH20MEeidld OWscahS
132 to deci de whet he tl§ i nvoke periodi c RRC neasurenent reporting or
to periodi CHFPFCIOFL PﬁgﬁlElawé’g@fgélﬂ%loeﬁ%oa.eﬁﬁmﬁe@a%r PRGN (§- B dbased

reporting icafigfof@btidNoti el #6868 mdtwod Baskd Hokillo@nBCAR: PR8I fhk U-based and
Initiation_Request nessage at step 3 is not conpatible with the

avai | abl e JH-gistednEedesy 13Reemde rtp FYANAIRNe PSPt 4 REAB Positiora Paigydic
SAS 132 nma | P LI Fyvatd:0

nmessage tokls,%%ﬁlg??ﬁN%&%%ﬂ}g@? aﬁe}grtgﬂﬁggttg@(? S%g% g‘%fﬁgﬁ ?Z‘e\%g}@ i g%?g %“ﬁ?@?@? )
RAN/ SRNC 1380 vl sendsepBANAThBodREGh Reprsumessege caBinining ke 1Reqvion testiress age

pair and c e inf.ormation. to SAS 132 .L.n.a PCAP
bost ¢ on AC G Speh P8 DS VAR tafuh B Poh Juniin S Lo e Guep
i ndi vi dual 1DDc &tepdni may inchide $i theougAN SRNSs3:30 flow 4A0APFRDSI.t i on
Periodic R ages. [Q069] Th I enbodi nrent may be used
for exanpl g&d&;ﬁ) %@8%&%@%%@6‘1% gpﬁﬁ?@)k@%ﬁé‘&a%ﬁtaowwa@mfm 8123
case, SAS 13@ (srey 6p% RANISENG W36 ehe) nRGORADIBE i9RteHCH ¥ 3D N Position
quuest message. t o RAN SRNC 130 (not shown in FIG 6). RAN SRNC WO
2007/ 002303ETIHI FRASPYPA I DFSTHEC 1 SUTHRY BResaRet iba &F POARIRES t (22
Acti vati onnf2asRaNSRs FESREERN CARhALTY i i

UE 120 obtai ned by RAN SRNC%%@&E%Q%%@%;B%@%P AR R e
130 a PCAPPREIIUS | aps Far(fesdi & Resut-1)- nBdSal® vwmtthémiretgmnaa [PERG Position
estimate obt;al t r . { h l.ass 2.

embod mont o o) Repai RS AN ST ER s P S AMR S B ion (o5, 2
posi t i oni ngompyied Homtion SelimRANaSRNC PLIP iPayitioe tRerindit OR SAGIst SReRaddCAP

Position Actlivation Response ne ont aj ni ng channel_related . .

it or mt i oS P SRR - [ Bb; Thin GBI eRPASI FORPIKESS Vit Fyrting
Request nesangetidm foi 8GPB (ddfirkl G 36PPIAS24.323) MM dnherC AP Mdued esbd¥)s
to obtain eri_odi% UT@ nmeasurenments for UE 120 and may return the
peri odi ¢ | SRAETSH 08t FHBNE 1P &8 aiSeordinrRanp SR BYC, he ansieraddy gmost

PCAP Posi t b dRehEOECAPRRS ke TRSSAIEST, hics tor
U TDOA, it_may not be necessna?y for RAN EHRSI;\I% 136W%IH§I?%PUOH

nmessages t BeSHARSE] BRssagh SpIBbip weth Seriy ithey rasperrss b sbé G Adh dPopitioe dsitiatirn
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



[0071] The cl ass 2 enbodi nent may be extended to support periodic

U- TDOA based positioning in parallel with periodic A-UPS and/or

peri odi c GNO@#W7pesiiioning. In this case, periodic U TPONuRZ®Ebi8nsi Ng
may be instigated as described above.2tPeri odi c A-UPS or OTDOA
positioning may then be instigated using the class 2 elenentary PCAP

procedur e ehadiePTATEPRNicAERE6HD RSP0y BessBATABR stamysi Ok 8:R ... n-1) is
periodic | ogati on estimates for LIE 120 using periodic U TDOA
measur ement® H5EAISHER) Hsy P abPostign Jericdig; Requpt massret seveR e flovThpse

to SAS 132 §.h WaVal 1t o Liedi :
132 my b B e R P 359 s 2,
Posi ti on Pdiirbeimorgékeufiitst tospeitipes (§toB724ndSns trslateps # 480 Gn) &p applichble to

| ocation r t nt_includes .messages .for position ransfer
of “the. | oc Al aBloEUER soddfis VoEp BN ERA Brnd ool e Pl A e linE ey
and transf eomphtitlibiy Seogehi single shovatdepdriodin MELHoBGEBINich OarldOpdsGBlyCeads Rt
oot ob aRakoemr SRS RREAASHLS nt b skt Topios
posi ti oni NGeduet®r R %&&ﬂé&eﬂémﬂg%ﬁk& Gt RPU-Edrdde Y&, gt UESP
steps 6i through_Si. After all of+the l'ocation reporting events are

conpl et ed, Pgsitigs Berndiq Regiestani despanye meesegridn siepp4 289 8hmdy barepiaced by

nmessage fl 40P, Y| kodi L on
feporting to e e duld ol SR RE R s s RN Bohle hEB N
request newhown upddGed. absitisitanase HatRCAR Posidpn 6lalculatioh el uedt/Respdnse
addi'tion t ' | ocat i e rement s .t L. SRNC.130. This ma
be the cas gl,l‘%g%rgé g%gn% gﬁéh?]fg' gl%%gn%eélsoof naﬁ%%?%‘?w r‘ﬁf tj gclcmon Sstimmate
request ed (@eeegyed fiom tht T t6yhe SMF 20076 OO2 PRISEITWE2ARGdd) 24328 24 was

| arge and osi.tioning method requested wasg A-CGE'S. In an |

enbodi nent t[&fq?g réﬂ&ﬂé‘kte‘ﬁ?ﬁwea%]?q ‘IB%‘QIO?%?%? g‘ﬂ&’e@a?ﬁh’w I5geipt of the
t ransf er r edinhy RRCRORYsOFMNEnd Bepb:@ nidisagSARd 38 106 B RefichhRANISRGARNay
Position Periodic Request msssaa@tee or a PCAP Position Periodic Resport

message (n&tShERATIEPsHiPGPEsiodie Ateapsst seapayio ahed 18R plepuastdPAS 132
assi st ance pgat _uARY% F@quidéit{b%dPQi’od??ﬁﬁeégl%ﬁsé &é&%@éﬁ?@%}@? J’)ﬂsp 2€1if 6L

a PCAP Position Periodic Response nessage or a PCAP Po n Periodic
Resul t nes ERYEUS sisps Jhewh Si-n IF|tlds @pse dallowing steppBneand RANDSRNGN TIC. Fay

t hen trans i i i\t her.

Veasur ement Rurrs) TR e el 3% 1B AP Polof o R messaee
nessage ( nditat gomsvwnticonthih @y Gleasultrenteodiochitioe pitirears)isdd SABd 30 @y rétarm a
SAS 132 an SRNC.130. to,restart A-GPS positionin upport.. In .
another embSaimeon aiigion REFEHE e ties s BB att PR ad B oh traee,in
assi st ance osliet ao irgplgtePthbiearlRANhERMNSs 1id0stefy 3 tanadns faad én(ﬁi ﬁxer@ﬁﬁﬁ:ﬁbné 0
SAS 132 in _a PCAP Position, Activatjon Response nmessage (not shown in
FI'G 6). Sﬁ\%"?%‘?df’%‘gﬁ]!‘eﬁ?_ %%#%@%W%@?%?%nce data requested and
sends thi s [608IPt ah aRGESH dieynarivd BrBENYRET bOHEGadeOBAY 600, the PRIATBLLIN
in a new PCAP Position Activation Reguest nessage to RAN SRNC 130

(not showncicrmepipgy, pereduips epmpiitng PG Posien RergdisaBeduest. aRARCSRNG
130 th ;
en s ﬁ:[&gs%gé&t lﬂg\%ﬁg%aﬂ\@ PHLE grg g%Plgf%thycﬂC@ Shags gfe&eﬁé&cqﬁmﬁsg

indicating tha _freasur enent 1ously instigate
now nodi f i @dichi acddeflgwddas SCEPANE 83.453.a Claan @ chosmidny procedureseqre ptdcadpres

instructio Thi nbodi nment s,the eff.ect restardi. -CE' S
posi 11 oni ngdopbrErEReCREtiEl G ho\rBonE s ghe AT Eofly Aattn
changi ng t Resppesd mnekisazerag pop t7nng medsise fiotvi 600smiybeldentlelfer inbdHdtelafier
anot her err%dtg&gt RAI\VegRNC 130_may i nvoke a PCAP Information
Exchange PHSc P BUYA PGP nRetEe messags 3k §iep o r Ittt the S&pis RBfc e
data from %@%“‘WRR@&F?&%%@ heEBdenVrestiRA, Which BN G QRDIdaC THRREORRLY -

In this enbodi nent, V. 130 may request assistance data from SAS
132 by cop$shghePEAS Epsitian ActivariqnRespanse snessige wotilshwoniain Franfirgiptionpln

the requested action. In the later case, the PCAP Position Activation Response message

would additionally contain the first measurement report information. The PCAP



measurenents in an RRC Measurenent Report nessage to RAN SRNC 130,
which in turn continues the PCAP Position Periodic Request and PCAP
Posi ti on ReobkadiogzziResponse nmessage pair, or alternativecyustdgoREAP
Position Periodic Report and PCAP Pog2tion Periodic Result messages
as descri bed above. The request for new assistance WO

2007/ 00230 ¥B& 610G TR 2RER8st 2peageantay ddatad? Qertdtn SémmEhded @oditidning
provi si on t,hrough one Oflﬁéhe enbodi nent s descr]bed above maC% al so

occur nor e HHEF %éléati g&%g’q P@Wtfﬁé@ﬂwaf%ﬁgﬁcﬁet igi %REQ_ pastEsnent
condi ti ons dRoPHkSELHC lgnaf’f IRAIRING 188 S3RUR cfolng»ﬂv 898 thd ré;qlu(%éslf?r

that require s_orre_ad?;lit_l onal action. If UE 120 chang€s servin
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notify SAS » _Of, n by sendi to.SAS 132 a PCAP Positi on
Rt et of e et e R dific mBNa S ERL e b Fwibubed fael ARl Of
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in 3GPP TS 25..3Q5) .for jntra-RNC cell change wth si e shot
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state changefe durlNr&g an ongoi ng measur ement procedure. Int
ovent of cHANSRNGE it fremddh o iaslshiin boremvesed o SASHIRdn KERHAVEIAR o

anot her RNg, L X . : i:.0di
ocatton prXady ¢ AR AL SRKTA" nay " BB b R lEp of the
byé;’si gnal i R§AdoPesitieWPRANMICRED)est [re8sazisT HovRAN- neswege flori 6Qll. c SAS 132
| oe

ation r in SS | ows. in_FlGS, Wwth so I
changes deg@ﬁlf‘{)iendgg{e% \c/)vl,%gfrrea{?c%':Ieonuesséltr:lr1 Pt dsfﬁ/?-‘%%g? ??03%? ?Sﬂ?égg R%glﬁl
| ocati on r emesapen® REKS/SFEM] 1andwhioh MduRl bekerdrn isegs 6i iropladd ehihe PCAP
reporting (FI.G 2B),.. ., 1T UE 120 or MSC/ SGSN 140 c t pport
PG bes "o Potim Bk et oBeRe it 1 Tscaae I B LGS dedes
MO- LR 1 equestsctinatonobis®RRE péricdtOpBcsiutd, @ithl SAS MW seHEiSH FRAN/SRNC
RAN- based periqdic |ocation reporting my be used if the UE

subscri ber 1§pePGfeR PpafiacPeriodic Reselitneadectpytadiing A reqestdias iergination of
MT- LR wher i ficCabi n i ithi CALJ QI i i ,

of FlG oanefiaioteBio ALNANBRLIRTY, SR (30 30 8Ba §oHeFS PR PER
as fol |'ows Pefioby Sfermingiian mpssage dp SRANSRGg 3 teyroanged rapy exoirgn perémis:

M5C/ SGSN 1 or &% . paaql hent | cat | £ 0, o d Ck i be
for step 5%?03 (Iﬁ—'{nIG gﬁ’f ]Iﬁggsg% ?@% %%é’ gé(; ndélg a%:%aglg%cd P%thngﬁg’%ké(kvxgtg%},
t her e shoulptbchduresothatatol riat caire RRAhsigpalingae y., CellilDi oz AI-TDOA sdieark baged
step 5 in FIG _2A) since that would have been done earlier as part of
message fl8W 208" 'n FIG 2A or (if needed) nessage flow 210 in FIG
28. |f 1TE[H8] i s Thelclds$?2 eMBoditheft dSReiEhedtadbee AR wRANS P Biddiecide whether

authentication is needed, Step 12 is al so renoved, but step 13

remai ns vald BYokORerefic RS msasuemin reportiizsyy ta peroslirady menet vedle FRavF St

pagi ng and @slt Aeald ti@pdiRAic 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/SRINC 130 in PCAP Position Periodic Result messages.
[0069]  The class 2 embodiment may be used, for example, 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



if -CE 120 is in idle node, as descri bed above for the changes to
FIG 4. Step 11 now corresponds to just step 13 (and not both steps
12 and 13)woeooFb@3034. WO 2007/ 002303PCT/ US2006/ 024328 pRBURDOSR) 281
nmessage flow 400 shown in FIG 4, a rélatively long MO LR transaction
may occur fromstep 4 through step 12. During this time, UE 120 may
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used for step 10 nessage flows 200, 210, and 30Q in FI L 2A 2
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, 1 | Services | nvoke nessage to
i nvoke per MAYi then eppdigpisd-MEs &polatpin noEedis GBI D40 msesyERsnears iog:%lwcmd
Return Resyl Qﬁeﬁdaj&dilﬁcah%ﬁ egﬁ-aﬁtskéam t@%%ﬂ\i/ggﬁtd MQH%[SEIII\?%C%%W

5) therebyporvi Ing I nmedi ate feedback to hat t he
r gquest wi [Posibien Sepppbic Reshit MBGASESNN1NB cattwdingmh dor TOIIRM 30aynot be

Location Re t ont ai t h eri.odi cat.i .
ot or mati on iy FE KRR E a0 BB e st BSUS A bR consipe
performed tenohitdemaridpeodesding rebagat aodiredsdingddley.f or HE 120 and to
transfer t catjon estjmate.to LCS ¢client 170 (step 7a).,.S

ey el ued IS0 e R RS o GRbpingRt e e nd, o SEPAoR: vertectic, UVEpGR
3 through L@s’td%siﬂ&ﬁﬁgﬁﬁmpérmwwgeﬁm&@?§an@ér [Sekiofis C&D@A%ﬂhioi;ﬂ@.
of nmessage _flow 600 in FIG_ 6. C/ SGSN 140 then sends an LC

Locati on USdbie 9ap, dlesiofie sUaRPA pasitioning may badnstigeiedt sadeseHbed ppaye-

| ocati on esii; i £ L f o o Ciln | Y40]
(step 8a). ?%11?%& %?ggggenay ai ﬁ@gﬁ&g@%{ ﬁ%’?i?giﬁgbat{%&ohﬁaﬁhg%%?nd
| ocati on estemwataey REAP mecetlitgresthodinesyt also dpsstihed abavec #ASokd% mep obiatiy

e ' . _ ' S U
LGS Locat | B ta Pt B styne T e 40 S o B A DO AR oA R vt
acknow edgéyrigdbs pind gieribdie GRS nfchoathants fovepd 3a)SASThEZ intpesadie PTEAP
include a de

(el o S0l o OB RBE NS ST e SRR B P

subsequent RAN/SRNGN30ep @ POATP®RItRAPetiodié Result Fesbagd, a Message flow is

performed to gptain gnd tyanafer alpeation estimie for E 120 tq
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 1.CS client 170
(step 10i). The messages for positioning 1 for the first location reporting event includes
steps 3 through 8a, and the messages for positioning i for each subsequent 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 perjodic location reporting to LCS client 170
(step 11).
[0073] UE 120 may at some point request new or updated 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)



(step 7i), an LCS Location Update |Invoke nessage is sent by MSC/ SGSN
140 to notify UE 120 of the results of the location transfer (step
Si), and amobk@Snhmeati on Update WO 2007/ 002303PCT/ US2@Q6/182x432R3R7
Return Result nessage is sent by HE 220 to acknow edge the
notification (step 9i). After all of the location reporting events

are conpl eted larMSehSEIN ct#ONHRMdthG! tegaistd wheAsEPDT It he efabbdithgihe
GW and RR/ RRC connections, to HE 120 (step 10). [0084“ n_anot her
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exi sting 3@Bhvwmgeé§ (peiyshpwd ie FIG ) e’ﬁ@mea{bp@ﬁlenfnw&sﬁ@ aeEier SESN
140 and UE3 QW%ME € Skt

Location Updat e ]lﬁnvo e %ggg)g%&g[&l% F}éggﬁég%% pdait?‘gal}l et urn Olggﬁs1 +ti
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ocat i on r SABTE TS P lo AT T2t AP EFEERE RipERe!BpEidhmes et
event (as shownin }.FIG:BIE SA&3 lsftﬂtent[m;&reemﬁhmistant&eath@uhmbdnﬁmends
Updat e I nvgke nessa LCS Not.ificati o Invoke mess i of or ns
UE 356t haieh (RGa RONOBL YR APE AR E LirSGtn Saian s § Fan Srae Borio:
LCS client Ab#Qation HeldBest giebssagé ROR ARPSHNON 30 @RAERIWAtIinGIENs), white sibds off
user may then be given an ortunlty to deny the transfer or to

cancel the2p¥ Farecideal R@Eoi-‘fq HN SPRE APSYalBCnidpasaresesnt fonfeR
LIE 120 of ke é?&ﬂttﬁo%ch&ﬂfn REAR i, §zils¥1feﬁ¥bﬁ 16331?111&1%&1 @I?Ete%'ﬁ is

transfer was SUCCGSS ul uccess oca I on esti nat
obt ai ned) . npw myetifiefwithn e@w @mm@mﬁéaﬁa (ang Rossiblyaeparporing ingigationnt rlam

or 2 pair SEepRERRORE, AL e b BB L REh R Lo M SaTT R R
Re'éI u ; nf :?ﬁz RWN!BRNQH@@ ang pewitly mrahangmpthe@eﬂmdl?ree?mitmg inrserpaions ng(tJE\gﬁﬁt
fgpor ting LQP?% 5 %%“5‘5%%88%? S%@éﬁ% 1§§é?1ayl 133 aﬁ&fﬁ‘% 3&‘?’?%%0“

event convgxshdnge PlocddiPe i ®:finesiH IGRE TS N8 45T evieQubst Asﬁ@taﬁdeqmatﬁcaﬁss‘m
(it any), allo E 120 t den the transfer or to cance

pr ocedur e, Lahgvni o‘rsrr%“‘:’ﬁE A e rior RNGrasine (mefer eply- TR t %és@%t@@rﬁ%qtr
after the MISRN@iﬂOQﬂayr ﬁ@lﬂfsﬁ AsBiGtafoEEdHta frévh GAR1 I AByledPyink stb€3, 4 and Sh

termnation of the periodiC |ocation reporting and’the resu t's of
| ocati on t iB%F Sr®ot 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 IID 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] Im an.y 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



WD 2007/ 002303PCT/ 11S2006/ 02. 028 28 [0087] It may be desirable for UE
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message flow 800 are the same as steps 1t sage Tl ow
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i nterval, and.one of,a stop. ti a reportli rati o r
pr edet er mi ﬁ%@%ﬂ%ﬁ?’hoﬁﬁiﬁé‘gl}ﬂ yer -?@Oﬁﬁk&%,@ﬁ@ %‘E}%ﬁ“\mgégge
al so i ndi catagsaiolatheppéridad Qodagietpreied@st Al VESC/SGON U400 enase dstattOtHdE

120. MSC/ SGSN 140 verifies_that HE 120 is _authorized for the
request ed PEEHYHE SeSERIBROAPSRANGRNE; i ption profile for the UE

(al so steproyy; | f ﬂm@%@%ﬁﬁeﬁ%ﬂécﬁ&ﬂﬁﬁoﬂ:@p&% Redst 8dfowRTIVEH, SGAl
140 sends an LCS MO LR Return Result nmessage to HE 120 to indicate

accept anceSovith geme smpld ghagse fgsciibpgdhelon magbresed fer @pMEYLR KBmesodin
140 also s t acat | . t . I

the peri odiey Pepiids R A8 bR HEBLIRER P Bif 0L 58,
i nf or mat i oag., th&EHE2E ap MAT/BGENS]40aruinéthaph @S oQuSes( it eqgres)to sipPR0iha
message flow i.s then perforned .t talin. the fllrs 0 ion estinate
for - he. 128elts e DR B PSE WO ER b Rt B TIS™S 3 R e W
messa%e 1; I mﬁ@ﬂgﬂ-‘m&hﬁ phriédic lBi:ailﬁl répdriifi @@ b8 ascalfif ﬂﬁ&ﬂg%&:éﬁ!ﬁ%ﬁﬁo
in Fl . RAN 1 eceives a | ocation esti e for HE 120 from.the
osoage 1 Bl FRSPE FoRIOL HHIGE HIGE o SE b OSEERB AR
message t hadrife@ibisiSed i step PERATEONA € Ihi BB BefRGhOHBAhed BHRVAMTIGS. 4,
i @formation (step 8a). MSC/SGSN 140 then sends to HE 120 an LCS

Location Upded @ apesdelivseont ai ning the first |ocation estimate and
rel evant i pioggat hQMRIGSIERtdR) 1 thibugh 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 would 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.
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reporting Rence Restiasessigatto ONE SIZDSySickinwBEE) theninGaMtidogsend) tastey
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GERAN per i aas@/SGSRRL400sd” RRGY ol AN 130 RAeaio R sest &2 thaoRBins the
dynam cal |y ass_igned a signaling channel when needed to transfer a

nessage bePfd¥lc lopEioggnigraatignanpgs LeHQeR &4 owi ng descri ption, UE

120 (UMTS tqyeni ol p@ksabs 166 i EHE LRI RmaS 1 IVBaR the(fERYbLBEA LM A0} UEVE
120 conmmunicates wth a”"BSS in GERAN 130a. [0093]FIG 9 shows an

enmbodi ment 189 and e sreagfer ik dopation cftimatRANLESDsditnp 70 ddtrc 7Pocsiep da may
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by M- LR < R e.g. escri bed. abgve for FI G or
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2007/ 00230 addtichtd Ba0M6 st 432808 @stimate 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. UE 120 sends an LCS Location Update Return Result 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
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Corimma
Request rress P.V5 Positio

carry an | RETER! P8 K NEMRosHPE Tttt b g r b AT A
t he BSS nai{emﬁg@ésﬁeduhels wmfdhremabmeﬂilng ZEBEP lli‘ilfélsﬁgb&asﬁrre? iP@EiRP '?Dsl 24 080.
Request nessa con nth er|0|c ocation information

subset of iﬁ? 8se| 9}1%&5 é‘cafhP Fsag Sch?W@Ii‘Ecédmg cBaLign HarRActsgp MW@GSN
i nf or mat i on4g HaegRRkd® Measure Position Request nessage may al so
contain assistance data to assist M5 120 perform AGPS and/ or E-OID

neasur ement®@88hd, In fretvmnoses sgnbgeisient. sifherga pair 96 L& becatipp Upslgiesinvals
120 conput ﬁleésab%ﬁﬁn@méahbwﬁﬁate Netlﬁipﬁeﬁl?ﬁhégz@g%ﬁe%ﬁ%‘%{g@%g&d@@ﬁaﬁdn

into one RRLP Measure Posi Request nessage,
send sone bwokd messkee dnd IS NetiBgatien Baftual Rertlitatdsgage indxchanged pror to each

i ncl udi d 3
20010 B oA T AR el B 0 Ty
t he RRLP MEHZUDe Hepshis meoﬁ&ﬂn[eﬂte DES $ageion pHdh2Omwae tedshgnor the LCS

acknow edg ch RRLP_Assi st an wifh an RRLP _Assi st.ance
Dat & AcknonP BHGHER oL Sa5tee F05B] U Unse foeHion o BasNy 45 pragine
BSSGP Posi hncpﬁalﬁwmartd LSS Slagie 130 M &iefoll§winh @odaRbR réyRasdy &eMoSThd TR
Request nessage recejved from SM.C 132

WO
2007/ 0023081SCFIVSPEDBF G328 eppoftaniiyptonyeny degskensieLrt A &Aneed Mifsperiodigs
120 a Logi ghtids reﬁorﬁe@rt TR mbdshgd myp Qi%‘fﬂférﬁ‘i?@E' ﬂbw!@ﬂeants(o@ltﬁe T )

message cont ainin OM nessage, carries the Measur e

Positi on RE&s&st (e@swhgberr éh@etf@lts&rf WWW@&S@ pwg@s@l if/mo1 rgation
receives tg’:ﬁlﬂﬁ?es Q%bff QEﬂ Sg%tlér% é:?%grrbog p'ezﬁig &-%er&{ L@g L‘ﬁcat CPé‘l .

| ocati on request ase o't erio ocaldnlno tion’inc
i n the RRLBpiainmoke mssageenﬂRéJﬁLI&s:atmmﬁp@@eR(amm Rasudt pesagedirrgpdRRbP

Assi st | f A GPS ted h

ncaui o kO ARE Bl areume forh ad oS Rofiivion ReliEh SaUE PRl sant o
(if any) upéér toegddi Idtdﬂl@nh‘élﬁrtﬁiﬁld%ﬂi?@{ﬁiﬁﬂnd?%iﬁ;kbf s aeidess iRAPALS iy
a precedi ngﬁtﬁ%m stance Data nes If E-OID is selected, then M5

120 may beFfnCPBIOACERATHRS GYFAT nd & Hleisag §AAPEOT fooFACh defaHgn BpeEing event
stations. MavédOoNBY 1% ®0A6H Hf e p?a@bu@@&%@uﬁis%@fﬁnw am\mﬁ@ 15:%

satellites and base stations if E-OID and A-GPS are th sel ected
[ 0097] Whendayehe frarsfersistie damcelithe queacilon, astinframe UK 1%mef the npietmansfes.

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.



conditions (e.g., an event) occur for which a |ocation estimate is
needed, MS 120 perforns A-GPS and/or E-OID neasurenents. Tf MsS-based
posi ti oni ngowews/osBbect ed, then M5 120 further obtains acrwsains/oms2s
estimate fromthe neasurenents. M5 128, then sends the neasurenents
or location estimate in an RRLP Measure Position Response nessage to

SGSN 140a ([0087] 7a)t. mdNeeRRsRableamEE PDR td Qo fRes RRASEIC "RES AQGtS to
carried in a TOM nessage, which_ is in turn carried in an LLC U Frane

nmessage. Tﬁ@ﬂ?@%%bé@é%f&@%?aa‘érﬁ logaEpRagisown agp oren belf R somaextmal
RRLP Measurg,Rosioh(0p, ResRNSE HESRALE) Won Mlcnithe ﬁ@ﬁ& OO mudiRg; @R&F

Measure Position Response nmessage nmy al so carry an "ndr cation
more peri odVig 1&66moﬁmtl‘esfﬂlﬂﬁbmeésmﬁal tﬂlelbéJEpIZﬂ\nad@dnveabeemonwmﬂﬁs OmRLYES

send nore than_pn RLP i on .Respons f the,

reasur eent DY SRR e or T Wik et ebe e Wi RS 130n poreie t iR
(not shown 120 dnlyGupPuts thd 0BSsHeieMNnibdd ar haaRi %}@ﬁmhﬂﬁg chlabillty, thened®rhead
nmessage from“ﬁ 120 and transfers the RRLP Measure Pgsition Response

message i n PUHERHIBCEEY tpipsrodally spdw %é%aé&%‘”’@ gachrecapestipusagionga RAN
The BSSGP Rg®ifof @ﬁbhﬂ@@gﬁsr%g{@ﬁﬁﬁgaf heagsh if Bihuders ra;uéétq&ﬂgggg oyl ﬂg

that this is not the | ast Measure Position Respohse ne
BSS recei veéiighshapdmaiorpgsiestod hRe@\[ﬁo‘wgé ppystratpuderd om ascgn bmama rthe

transfers in a BSSLAP MS
Posr tion R pggrfgg‘%#el\%gﬁgﬁet?esmﬁ Ar&;frs ca r| e %Fﬁ?%%g%gNAP-T F

finect i on [(M8&nt L. showatancembvdssay ef amsﬁgb(ﬂo%IO(ﬁ:t maasedm
BSSLAP M5 P 0 anse e includes a.fl a i cati
that this id Rolfmdf?(h %fPg?tlﬁn%@%sffﬁ}eﬁ?ﬁg@ﬁj@’ngﬁgﬁgﬂ %‘f‘se?
BSS i s awarperiodic itetipe iépeding WhaatthohCeeadidasts GF romisdted of e’?&lﬂﬂnal LCS
possi bly fr m sstgp 4) WD 2007/ 002303PCT/ US2006/ 024328 32 and al so
fromthe fI ting. The BSS thus expects additional RRLP Measure

Posi tion Rqsrmmse mﬁssm@@ahrmA@sé%%mcﬁmghmas%mrne%Bgfebs PO © of
| ocation before all neasurenments or 1ocation estimtes (inside RRLP

Measur e PodPessass fResHthisetlfe 4s g 450 Hensenslsan MIGREOT Hitarf FoMMBLR
120. [ 0099 1 .
B e

measur enent s provi ocatl on es
provi ded bynaskrge wsntaQMp@mnsxz infpomatgmmdsh ahe.g athe mabra@thdlamamzemfdﬂ}:aﬂon

| ocation e Per f qr ca ort

t he BSS (s?%gn?ggﬁﬂﬁraséﬁﬁg%%&eﬁ i ‘r%r‘f%lr r‘rgrsr%'ltZj ﬁ“@g%nieha pogt}qgo%rr%%n o

| ocati on i pratbtenyiztd himbsvé departs), thedICSaQ0$ tandsabn.| Dhadbaageedid inaicass

wi |l be praoyi ded .ater.by SMC 132 . The ei.v catron

estimte | bl e o TSR A T MR

Per form Loam umml%@sﬂ@hhedm$meqﬁ&te8mu&ﬂ@@vi(c5b@é@dlﬂa@)subJ gﬁgﬂ@fﬁﬁﬁe
ha

ff or s SG% éﬁ(%?%fﬂat per odrclocatronrs not fini shed
addr tional % s %%ﬁtPl?ré -edf e |lpcagan Beayestde qutharzsed, %@@@@@&N it
transfers theislagats MoO-ERIRABLER DA bicsagh 't@@ﬁ?. 1126% 1ﬁd1aate aéébﬁca@ce%ﬁ%

using steps 8a_through ha in FIG 4 or Via the [ 00100]" Steps 7a
t hr ough ha Paxiedie gelf deretipe seauesn(sie por tW@/%(\?%DHMOFﬂ@S een@s é«p)sRAqIﬁyBBea

repeated f (?_. k%%ggétgﬁegghgh ltllla?%gﬁtlgg? ehg&fc%eﬁ hat, !%l% rHEOEAHL E?rlao%c

triggered. eto rreasur erren or-a’loc
estimate bé@auslellfmaamrﬂheaﬁ‘ﬁeambﬂmss andehedaﬁ&aQoS (sep @yonger val i d,

then M5 12 in Iudearequ st f ssrst e data in R
Measur e Pog @zn R‘g?ﬁ?ﬁ%eﬂ%ﬁt @'gﬂrﬁ“ngﬁo %‘HH?J%EF@H@“QP@FW‘BWE
dat a requedpo (mgp 8. S&pUahﬂh@hﬁcﬂ@Hd&ep@B thidugteled & Reksid MRASO IQTFRG!L $ 0Pl
| ocation esti recei pt this re uest in_step 9, SM.C 132

woul d send SR rg‘Eﬂ’f@E @§T5§$ea}%€‘éf 9 NE RANUSPrigessvrs dioca@e
RRLP Assi stafgfe Ratan 'T@@%Hﬁtﬁe melsa28 Bo®MR QLB NMng s@lﬁ%go %@Sé%gl ?é@da

M5 120 treat the transfer of assistance dat as an a Itional
transact i oRO&#Tr RERRS imresprge athrtecontping thiselogatingi nﬁimmdr@th@a&hﬂ@nt

information (step 8a)., MSC/SGSN 140 then sends to UE 120 an LCS Location Update

message containing the first Jocation estimate and relevant information (step 9a). UE



33 flag from SGSN 140a in a subsequent step 8, the BSS forwards this
| ast RRLP Measure Position Response nessage to SMLC 132 and does not
expect anywouee/hBhIP Measure Position Response nessagegcimemodfz4iR0.
SMLC 132 nay restart the transfer of 2periodic nmeasurenents or

| ocation estimates from M5 120 by repeating steps 4 to 11. SM.C 132

may send thgo rraam@SaI'neﬂcssr:sd.o'v:aﬁ@!.ﬂct@a@tatf@clén@wl\zéaE\ﬁ&L mBssage R BoibRagddzes
Posi ti on Request message and/ or one or nore P Assi st ance Dat a

messages. mslﬁmf thestims docatipe sstipie (3temilOne athis anespacs o1y Rlse drglede an
estimate fofyngh Rﬂ&&céz%égabﬁé‘m& 9&%%&%%&1?&%%@@%20. For each
I N an asure

measur ement's or oca Ion estimate are sent
Posi tion Respeqest stidsagion exbitdhior $ =Gar ni edicssaga T6ON pedeaye,to whiamha

is further carrie U rane SS These nes e
same st hiGaonatmeR F K R ik e Stk e lor e e R p SRS E SN
i ncl udes a1t adgey Al SASC/RESNNRO thbr Setieis tRGotdtidalesttbet (/BB UI(steps i
Posi ti on Response nessa e The RRLP Measure Position Response nessage

may cont ai ANp AR ek adl ¢ rﬂaﬁr logatigngepgitne ¢ens aracamppletpd MIGSASHHI40 may
”Easure”e”‘il%u@e{te}e%?ébﬂﬂe e INIRE &G @F@Qﬁdﬁg\/ﬁﬁ@%&%&&ﬂt@t}ﬁ ?bm lar
ag In

to steps 8a tfirough Ha. However, I cating t at the final
RRLP Measul@9tbsi tIm emtmgsqmimlenmba@,@& MOHER Ryivge Resultipedsege inobugtat]

in the BSS 0§ Respo
and arso i 110 BOIEAB RRREpIER 0S50 o, BbuRERn g Al IOERFER
r‘{s step 9n4. SMaﬁ.‘ot&éﬂemmamagﬁtha I%I;f?pﬁﬁe félms?aghdm: fﬁahcmeﬂmgd nee
sage in On e ormLocatio t
message i nL?%; '8 cpgan L?Pdf %BW YI?@H@S’S“{ FaRh AR 196 AreotRpiace @é{{}flﬂ%
procedure hasfieadgdinvbRe BSdagR¥inseRd Ecﬁsﬁa?ﬁﬁ@bﬁ OR #futn0 RREWIO Mmessage,

Response rressa%e in step 11n, instead of a BSSGP Perform Location
Report mes&&ER Wﬁywét?hlara exiyng AEEnneRaes: 4A8einn e YweolpRtstiag) 3GPP

| ocati on p&%ﬁgw rﬁayhl% &ﬂﬂﬁ)@eméﬁ?h%ﬁ%éé%@cé MSIEIS@SNGEU A8YEDe RRLP
Measure Position Résponse msssages from M5 120 unl ess a new

posi ti oni n@ﬂq&ﬁbcembﬁ@dl nesipilig decationsepening mmalsagi wed S mebjle stations
i nsti gat e cBﬁHqué%x %%ﬁth dﬁ&ﬁor I\ ?&k@tyn{oﬁé’i%b&lg 154808 ¢ é—tx}r&n
' t &

9n. SGSNl a’may con e perio [ ocati on reporting by repe
steps 2 topitedurntagrbsi wed FEGSheriotialoeion rdiaateecived hy:SGefSG&Ntlttmiﬁh

that the periodic location reporting is now conpl et

onct ai - onbisie e BORR{ BrbS BROd Reorl b AeRer St A, b8 gbed for 2
EI G 9 thapexﬁmlhldtmcﬁadthhesﬁmaiemdftbyom' A -MSC NEOHZ@oﬁhmth pﬁl@dﬁsdéd: hgated |
ut remains within the covera of the sane B en the B ma
notify. SMREOTHE %?ﬂ%%rﬂﬁéweg‘% Ry OE%ﬂfaul?\@d?‘ES}C%t mg{i?& Cmpcn ppiEred
Per f or m LogadiiRAng Rh&HERIE QN MESHETE!) ot Bhing dﬁ@ldndgﬂqbbﬁdﬁl@ﬁoaaﬁ&l
new cell. For sone other exception conditions, such as a cell change

t0-a new BSBOIiNgtsiure SCBAFCGIMDT, BTSN 4PoR mpga%doe@rnqupapa\?@ty 0
2007100230%&%%9&@5&%@%&&%% "d@&%&tb@ Be dﬂ@éﬁ&&g&uﬁc thdGddns

may abort the perrodic | ocation ocedure restart
t he procedof periagiioglocatipn. sFayrGERAY Heuocﬂlhéoqataw B®Siting(0 padiet Em@ the MS

shows an e 9, fI RAN- 0

| ocati on rg%grt I’Iﬁ,ﬂ&}‘,ﬁ n&%sel ke Rgn% f{% ggeﬁl@%% % Oabg1 gsa%e
ci rcuit nodetwiesn sthemNIﬂrartcb tiree $¥SBg € ﬁ}l thw ﬁ:ﬂlﬁwiny dpm:clpmbn noBe 1200 HEMTS
di fferences are.that N 140 ced 40b, the BSS
Tssages. bl s 120 FRAGEERlatey. SR 1 et
BSSMAP nesga@ssn GERAN hgod.r ansfer of RRLP nessages between the BSS

and M5 120 is nore direct. [00104] LCS client 170 or M5 120 ma
initiate-alf098hes#IGo ehowtian Amodiammy 9foe ansssrecetow rii0e fory Bﬁ}:]k}@sﬁcéo

to LCS cli ﬁgﬁod}c? Bc&ﬁh%&p_oﬂmc %?@El@ ?%g%@n%(ﬁg TCRNHER 178 Gr X ?ﬁdlggc

140b via one or nore or via request may I nc
peri odi ¢ | tdtate emequastde mnpdmalb{rmtndrkyaml entjrmted foyMSal20i toilgft ¢liegt 170

(step 1). The periodic location may be instigated by MT-LR, NI-LR or MO-LR, e.g., as

described above for FIG. 2A, 2B or 3, respectively. The periodic location request may



[ 00107] When the first scheduled |ocation estinmate is due or when the
first set of conditions (e.g., an event) occur for which a |ocation
esti mat e iwonewdenos M5 120 perfornms A-GPS and/ or E- OTDpogastiogmABiss
and further obtains a |location estimape if WO

2007/ 002303PCT/ US2006/ 024328 35 Ms- based positioni ng was sel ected. M5

120 then seRdfmniiBQedBITINIE IR Ha Bhe éﬁﬁ@}felcﬁmeﬁdﬁﬂgﬂm y LCS

Measur e P03|t| on Response_nessage, IS carried In an

Appl i cat i orFlipwf UrOrM‘tVléﬁh%@§§a@é antMOrTHR oB@Bafest Wapl\/ﬁ?aﬂ% Tﬁ."ée RRjuest may

l'i cat
P01 oot o OB ORI HEI LAY LR AR
RRLP Measuresemgsiot |smm&kmm8mmmge‘rhtmyeqab§ Qn®yabe y(gzaé‘d by GafRipgatifg

t hat di ded | at [00108
The. BSS 1 edBUBst RRORIAH ok FOR PbrHaBriiatgient f B eEodistoehan
transfers tdapvérRiRy Measufeebdamitdd @mel@ﬁﬁpmmmms& 12@} & @%@8&@1&@

Posi ti on Response nessage, which is carried in a BSSVA

Connect i on YeF§ieRpERErioRNMREaS and aprhensisgion if MSShA0 has 1@@“{%&%@6 mode. The
f
BSSLAP M5 06gdi| OGRS RS oIl s TRAGEEAREH 1 'aasﬂl&gﬁsqp@st thfade 1 gge?ésélg

that this i's not t | ast asure Positio onseé
SI ALC 132 curpuilyestving M(Saltmdstepgh i Tieis m@mmmﬂmmﬂmsgmeuheﬂdoa&qm mqhmted

by M5 120 verd fi y r.ovi t he

142 then scnadtithe’ BERARY ue Rl iR o B brRiB o 058, Aoy o rgevant
BgI\/APTB PenfbonatiohoCEiid BES Recmtrés five Sfagpet indt ReodASBs (thdtafe & estTi@@or
B receives.the.location estimate from SM.C d sends. t .

| ocation edff tféocia“orhraggg,\;ﬁ@ ﬁ‘é‘glleoﬁfhﬁii E‘]Gﬁté‘ﬁ oi‘g tlhe?rég@éd@a 1136"10‘110
2G MSC 140Bodatibe Refdst- a@&lﬁs&ﬂcﬁﬁbldcﬂl%h itfoARsoR! & 4 HESIMARIIFOPerform
estimate tQ LCS client 170 g fGVI a GW.C or the BSS. [00109]

Steps 6a t FOSHisR Kequest message éﬁ?ﬁ%ﬁ‘?$eport| ng event. These steps
nmay be repgggosg fcgl\/[@(é‘cﬁ.’lafgébitvbéﬂﬂ?é QGAL IR, G/ IHRR! @vhALs p%rlodw

schedul ed or triggered. g%t arn nore assi stance dat
sendi ng a ﬂ@qu@etequwt @M@tma%m@umﬂm@nlfw&wé/onﬁs@é@es $eﬁf:cmd

subsequent 1%&)§ e tr.an

assi stance % ta as an aé‘ésaf" gr{r%g?ggﬁ ransacti 8%“&%3‘% e“tg Enomatmn
paral | el wineksaghehgenaiang REBFSLARME CRastionf Gompeand atkseagdep @diidhofurther
Alternatlvel ter e hetransfer of periodigc

measur ement’$ t%lPS ﬁgiii&fﬁ)f%ag?rl %CES %eﬂéles WSF%@E@%Q ;‘ﬁ? IBéS&LI‘W M
RR Appl i catositon ﬂfoﬁmﬁmﬁlIﬁﬁsﬁ’@sﬁﬁgﬁaﬁ?&ﬁeﬁldk%dnnﬂﬂaﬁﬁ Rodid\fcatidll & béing
the | ast RRLP I\/b sur.e P%§| ti on Response nessage C_132 may then

restart th&FPH f"@? ths BS&rmayivec g% AeREmtiony r The BRLPoMeasis Rasiden
from M5 12@eByest R8akE NHay LERGin? tHeOpRiodl OWkhidn h@o&g&oﬁe@d@baﬁeﬁf hpal

measurements "or | ocation estimate for periodic | ocation to t
(step 6n). lmfﬁ@lﬁﬁl@aserr deentested rset o8 geliseh ok 8tis infpenaiion. sBm RREPaMemmry

Measure Poghlii iR, | g %g?gaéﬁﬂ&fﬁ%f%&&sfs&ngeaéa'id 1%%% ﬂ eﬁﬁ I%Qperfo

Application |Infor ese nessages are ose
used in st &FSeand/asiEepD mhmlrmtmdAFﬁ)MScbﬁsecbpoﬁmﬁmngae&ntedpmsmﬁt

neader TEAISE Bl S e 0 S il TRk

2007/ 002303/R@§'drﬂ$2ﬁﬁ611 0%413% méssage, 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



Response nessage may contain paraneters indicating that this is the
| ast periodic neasurenents or |ocation estimate. Steps 7n through 9n
are siml ayobt@m7eémeeps 7a through 9a. However, the BSSLAPcMBsHOsIAiE®N
Response nessage sent by the BSS in step 7n includes a flag

indicating that the final RRLP Measure Position Response nessage is

bei ng sent (stM)CSEBR 1M AR t@%d—]ﬁe{s @l LAk d=RR LI TesRansa

nmessage in_step 8n and the BSS may send a SMAP Perform Locati on

Response n@efee@fé\on rﬁUI:)t%pmg eSHED ﬁ@nteaxng 2t FAM mpwsagse e earriescthe REA-P

et S8y 088K B 5L PORSEE S PR, it

periodic | dmneseagerfmnmSGBNgMby ancepeadnizzg thetperedi? 1dcati@mreq@sh based oa the

20- MSC 140b, dicate to L l.i.ent at the .neriodic
Cocaton r epathy oo st B v 1% Riscigy Mihs PRoBE KR eSs messase
condi tions (dT8M a%ﬁds&ﬁn@km%égﬁ&&@egbatﬁ th\ééaé@OQf ANGEY féseldéteﬂhﬁlbn VeSO e
additional action. If M 120 changes_serving cell hut remains within

t he cover agty@eqiigend measpssgils fremSEvesaiplliey usivg aseipanesrsn (ChHrge Bel e
i s conduct RRF?'

node radi O?%I gﬁ% I ng E{E t\;\afg)glrtllw{%ﬁje& §£Sﬁg%g§éwéjé%r€8&ﬂlﬁg;%§sh%éﬁcgwa
abort the posiage.oiERGTDdRIQMCIEE M I mey begit tq mumsnd mgaﬁuregmmlm
120 for ei r_si or (0]

the BSS m%ﬁaﬁln?%%%g@% eij rgé)f ]':IIQ(S) a&@'ﬂ% 19 gneaAh% sﬁéﬁ cff&%bth
BSSMAP- T FGPSrshisllitesland dbdeatutibmd 1©Emend RBGB&gm)bpthagehbcMB 120, t he BSS
and SM.C 1 ti nu the di ¢, posj.tioni For, sape .ot her
exception i@‘?gf on g’ﬁ h‘%‘iﬁ?&ﬁ\?@tmﬁ& Stmplg, 48 g%sor I\Véleﬂfgegﬁ%/%tr of
the BSS rra)to@iatetrne (&@Q dheé\leﬁgl&chofo@t\blﬁﬂh Rr eeRd! &timand s el M40ino

may restart the procedure % Si gnallﬁggto t he new BSS. [00112]
Many of t hBCHYESAEES md#ﬂr@@ %) wr%elaﬁ -efdSthapsderpsitipningppastsslected,

43. 059 andiseds 96 fer shiehs Lmﬁb@&tﬁ{m@ﬁo%e hBABEIERSS aLQeS1zmuenbe
used for periodic |ocation whenever possible in order to si

i npl enent as$nsla te mpestieawts Irdecativn gstinmrin &t anBRd SgMsasvay Pasition Besnspseﬁd
for FIGS. 0 e
fl ows that %e% éoﬁ%%élﬁ%%ﬂ%%ase peri % a8t ?é% ?Ign@r 8%%%% %ﬁéﬁe

nmessage fl owsaed m FTGBI méssagy, engrh i jn mnamln@inrmwﬂﬁbw Feanamepagd. Die

the MI-LR OdIC roce e

ospect i veltyM dptasEeosp GBEe B is BRiR it dut Tt LR MR Prten
Ehese Me's S Rg€pohbeOmBssagYis @bsmg it uz&edrr&SRf ISLIah B&aﬁh@ﬂ&&ﬁb@R@@m%mmdge
ence are not estricted to part of the MI-LR an R per.i odi c

pr ocedur es MAHAE LAREEY tF‘P“cﬂelE‘ RYE Pe%‘?@%%&%@%%@@%@ﬁe‘g i£53
37 RAN-basggk pon nfad end Q62 AR dne ALy MeabBY k%ien %SR&%% zgﬁq

uge with the MILR and MO LR periodi c procedures. [00114] UE 1

initially ESATGMeE Y 10gatipn gstinmse degs got fitintapmRgle MRWASYHEES shestn lnﬂ%
periodic L§§ capabilities and does not support the nessage flows in
FIGS. 4 through 10. The periodic |ocation reporting may then be

achi eved i 09her Stadht4ia re@ngs the\m&@mUTmeeseaueefrqmmﬂRO et qrangfers

e. GW | niti nd
ransher o mesihe RREWIER6RionRdsRlst Biekde b JBSSGH PoldiBH Rehothl S04
UE 120 subsethedebiy §stetmﬂa¢.s The BESGP PaitoaVidispgee afessngBAdader.igeindea a flag
UTRAN) t hat i.c L then UE 120 can s
The mew afectaed SRLREIS pi e FEORRLE beste PhOEt Rophre Iﬁeﬁﬁwﬂ%ﬁ%ﬁtsge
utilized teceivbd GlcEBSITP PosivibEl RePRIbO HicSsak® Gdhd SGSNEPAT hitD trads@Rd Ll
For sinpli % t he description above for RAN-based periodic |ocation

reporting nisaging) Bopisopdrepaise ineaeea e BESIAP M8 Bosdlign Respopes,
1A) and pOﬁieEéaQE"“ﬂﬁkh%'célﬁe@ﬁfefﬁéﬁ‘Wﬁﬂé ceﬂﬁéau&&eﬁ&ﬁ@@gﬁ?&mh%e@e

RAN- based periodic location reporting nay al so be used for a
depl oyment tanB¥hCragli(stpp 8a)GNIbEBISEAP. MSRpsision WesponsdinGssagBheadenipelodesd

a flag indicating that this is not the last RRLP Measure Position Response message.

The BSS is aware of the periodic location request (from step 2 and possibly from step 4)



38 [00116] The use of MO LR short circuit may be controlled for

vari ous reasons such as, e.g., to deal with a lack of trust in either
the UE acowmoaewneres reliability or the UE integrity (epgruspoeiissg),

for billing and subscription issues, 3and so on. For exanple, the use
of MO LR short circuit. nmay be allowed if UE 120 is trusted to provide

| ocati on egid 418 em dhe Bt deiting O TNOEE ST el tsidbitiond] RRAIH Klbdsate 1Rokith
RAN 130. The use of G short circuit may also be controlled for

reasons r eR&tHORY 165188 frAE MSUBAR Appdosh nohAbors geretic loptar pefare 4l
enbodi ment ., ?&?en?é?ﬁé tof (Raton elsﬁn&tgd%dcﬂgﬁg K3 5d0hsufer r%iglr}ﬂ-cl\%é%%ﬁge

may request for permssion to use short circuit a
short ci r cuiessages) havweiwen ramsferteddmim ¥R 128porting events. Any ot her
entity (e. cl V- GV
720 and L 099 crsMEI AR p o dBOT gt i PR qureSe e atoiced
type of shgyMSi20cativerifiks syobdacon exied grevited BNge BI8. | smcasg thenLéEnds
120, MSC/ SGSN 140, or R-GWVLC 150c) maylnlcteav& ]g

OFH atEf’i“r TRt

capabi | i t ythesaloulssgrar vesitied lonaiian %nin@tglng a Z MR B
wi thout s p%géag@%l ¥ Brsectye%tmgg Thi M&@gﬁehﬁﬁ%ﬁh@éﬁ&%ﬁt}d&h&&c 10%%11 is

entlty anong V 20 and

client 170n0m39et flnehechwetbm aﬁdltme]ﬂel@@aﬁph estighates wihlesserovided tira by $M§~q 0
support. eag §B§ r§&?vreg tlffé 0&’#1051 es{%] %ﬂ)tn% EM@I@ anc#_genﬁvi!hg ﬂ:é o1
ype of shor

may deci de er 0 use crrcuit 1 ntities
i ndi cate wedtimangmmﬁsmﬂf’eﬁqmbu)aanw Report inetsagehto SIGSH i4ai(step How). &]hﬁs

enbodi ments, the re ue C short.circu

dse MO LR BirerEe aoeth SosyLHE Tf Rl bRt S B o fuk AUAR

Fﬁrt her nor moa@(ﬁye@,%mmmﬂl b@;}?rtiﬁﬂﬂg laﬁ&tcfsslsarsllr uzé)@El theh i ttansfacy/ me IMCnddR
short circuit ma a cable to a of the sent
by VSG SCORHIAR LS B30 0] D4 181 PHLE v o BiyEh i EIC o
entity anopg iEFrdg0, MSC/ SGSN 140, VGM C 150a, H GWLC 150b, and

R- GWLC 150c¢c can autononously deci de whether or not to use GLMC short
circui t antPORAk hetepsr/afpougtol insase famopRrlageben reppitiagievent] dbasesiepsapay

L TS AOR B B oy 05, O S0 1

Servi ce Reque may send an LCS Service
Request nedddxde unablwiﬂvb@nlﬁﬁasurmmomﬂomnm eatipato iedausSubs ey ibbte
Locati on ness 2 IVBC/ N 140 dj ¢ ion
reporting. asﬁﬁ%ﬁ%s%@g ”‘gBE/ Ch en Sltzo l?}53({: lg'laC%%né‘( %u%%tﬁéor Hore
addr ess of adsis@ab«sddia0n ,a RRLEW@sﬁﬂ&d?dmmn rRmpdinse Snemegf: aenteid,a abskedii2ht

an indication._.as_t.o whet her M> short cijreuit is.allowed or
et orr o o Tl b st My d enoboresd pf Bricedid S Bxtemests,or

and MsC/ S%atwesnmaoggw%&gamstﬁ@&é %936132881919@0%2 Ro61 s86E e

Ol’f” rej ect the use of LC short circuit and each accept or

reject therqgeestest asmsiange (i do P 130 wsipg PR oy m@fe RBLER Astistancge Dafow
300 in Fl Gpegag é&E %@n@%&bbaﬁkw%&#sm@ Q@N%ﬁ& mgrmgseeaﬁmeqrm@éﬂ of

circuit and/or ( 2) a request for use MO-LR short circuit (e.q.,
| JE 120 supssistanse date atUm addditanahRREY trppsagting qooSringin paralied ath thﬁwendln°

Services | S 4 ss@ge

flow 300. I'n anot %cr?ﬁgef ?I?r%&rll&% ?C%Ngt%iﬁi i %lgggtél %%B%n b%)%%
request s i teeinbesnitd send pamdmdn&aanremmt@ rcmrﬂ)ouﬁom@nmates glot MCC&Q% by
the short circuit reqguest(s y .be rvvar Vs, C 15 .t he

H MG 1508PeR e 4iS - Bifieh 1980 It anpiDT ghoRnp e e
client 170t@M%f@eﬂ@ﬁ@ﬁes@réwntstd}eodad& ELERNER LG sMLtcolﬁ ﬁléﬁl deﬁalﬂ;g@m:
whi ch sends its response to HGW.C 150U, which sends_its response %19

V- GMLC 150U ifehmewengsisiapee dalapdas exangplaedP JE8Npays dicsied e Ba N

sent by eagéh&m n&aéuw%yoaﬁfoamnm@ng &5 RS Sndiea R VR dik RR1LD Measure
preceding entity ( any) and 1ndicates acceptance or rejection of

t he peri odP@Sm@tBGSPQRﬁﬁrIEQfQ®tCﬂmg dcrepueshine nere pwsjséanet dafa.ofn Gak pase,
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 receives this



2. a GWC short circuit indication that indicates if |ocation
estimates can or will be sent directly to RRGWC 150c, 3. an address
of H GVLCwoéamestme used to send | ocation infornmati onptouksv:2432550D,
e.g., if GWC short circuit is not reguested or is rejected, and 4.
an address of R GW.C 150c to be used to send | ocation information
directly framaWREEIPNdAR £ Qoo Gep 300e B Torwdrds tl¥lifst RROPMeasure
circuit is_accepted. [00122] If MO LB. short circuit is allowed, then
HE 120 nay PpsitipnBespansegeestassio SMLGHZend daey nob bxpest anyeore RRILE MensuieCs
MO LR Locaty VA e g e

or SAS 152 o Reee RO S 1 ey e 1 Rt
120. [ 00123¢riddic GBehsGresimmist orclocation testimatas froqt 8, 120hgrepda@nSE8H 440 1tray

store the r of R- C 150c, ar 120, na ng, the R-

ctar ess | n oG 13 v it e oD SR S ) AR R Measure
reporting ewsibn RMveltIhsabheb40d/0BYnel d¥@brs RRUPEAGRah QCD4th RRsAdsl NBt e
directly to RGVL.C 150c using the R-GlV1ll, C address and ma pass

V- GVLC 15080484 HMR1IE015nds thepfinalgmegsgrementsy o1t {peationc pstigiale F% PRESdigge
fl in FiGS. £ h
0¥ 0e" | KERapI e givaop Ao Spacchs EQHERES gl o 138

message flow may inc ‘ . :
the steps REdkhMEonreFositiondtespayee friessage, THiechsis epgsied tya Eabhmatsggeayich

fl b | . .
0 oron "B AEPARHIRY i BaL 16 1 6o 08 AN RS Wl
i ncl ude anysadlinbep 7af exgs sieg ehecROMoneRage leader incheleot flpg ddatngiatihis

any entity, and. s 0012 Alsq for clarity, | C nmessages
neva by (o BB GinRCRBIE Niggsoe Bostich keshinsi: niseet B RRLE req R Bt fion
FIGS. 2 thR@biﬁiﬂséLQlengélQﬁawe&MQﬁEg&uzaﬁuﬂer@tihﬁéadngﬁﬁﬁﬂ 0 & i IheChatoaR
typically use nmessages that are different fromthe nessages descri bed

above. |n FEABTETCtHAY leqagamcriigathnyShes 83 drorg die 1fEmguIse o | e
i nf or mat i OgrENg14 NeYREOUS B3 iddialnd IACHE SR HIELT WiGKkIQNBdsidion
descri bed above for location reporting. The signaling may conprise
messages, P&HOSss Mepagt dnbeingsentf mayde intludpdtia tbedS BowigonoRpappnse
form message sent by SGSN 140a in step 8n and also in the BSSLAP MS Position Response
message sent by the BSS in step 9n. SMIL.C 132 may send a BSSMAP-LE Perform
Location Response message in step 10n, instead of a BSSMAP-LE Perform Location
Report message in step 10a, to inform the BSS that the periodic location procedure has
ended. The BSS may send a BSSGP Perform Location Response message in step 11n,

instead of a BSSGP Perform Location Report message in step 11a, to inform SGSN

2,

140a that the periedic location procedure has ended. The BSS does not expect any more
RRIP 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 140a 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 SMLC 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



[00126] For clarity, the techni ques have been specifically described
above for 3GPPbased networks utilizing a control plane to support

| ocati on sgoviw@ezzeslhe techni ques may al so be used for potfgtoosreissasr ks
and other location architectures, such as a SITPL architecture and a
pre- SUPL architecture pronul gated by Open Mbile Alliance (OW), a
30PP2 cont rllofisREVB! LI AfdifdrUhe BYSSAAY REd: R Jepind8 Toanen 3dBdure, and
X. 80002, a 3GPP2 user plane architecture described in X S0024, and so
on. A cont PESNoI4QA sayvptahbe grogpdise. egimivriignaling todke 2evsPehal i ng pl ane)
|s 8 MeChap@yf OrearpVins Shaltbddifed O halek: bRYCToRPRIERAN RN
and may be I npl'enented w th network-specific protocols and signaling
nmessages. petiste lophtamaepmtiag foe CTERAN i tiocuitcraodey i Mepsaititow P00 for circuit

hi gher -1 ayer appl.i catjons and. e s a user-pl ape . .bearer, i i
yotcal 1y PR ShumBHCapeRets iRl % shett Tiouk 3P elERbres et Sobiv
(UDP), Transed $3éie@optacnhser piobc ok HSKCOD mea ks bofw@en SGSR I0acad the
(IP), all of which are well known in the art. I\/bssages supportin

| ocation s&SVi ¥egeRlAPdpes ForwRMENRPESERIY inasages par 1ho fravslemeal RRGSin
a control B{emgﬁﬁe%él%éﬂg AR SRR breired@t @ i n a user plane

S
architecture. e content of the messages may, however, be simlar or
even ident [MEP4] n LESt klient cii0t ecMF 480 mipe indlide t2 edgpestite pelodinglijueend

| b d ' A S d
basket - owi g eslhel, B s, AL IR Ll PROGHRTRECTHE ey may be
di g;LE[ e St : Faﬂ@rﬂ%{ﬂ&?ﬂ@&?ﬁﬁhmﬁﬂg%hﬁﬁd&m{@%ﬁﬂma B}SSFIT;B& r&;ﬁwf?ggs
. epLo nt . at, 1.nc es ViSlite rving. net Wor kK. ,
5 homs ner WOTEE Proadic Soraian EinetoT Ryt et Rbreesd B b eris it e
1102 i ncl udpsL@s W0, 2GERSORIBOMS D3 BnENdS a1ivitsi70) PeristiPlocksnddliosry

| at f V-SLP) 1150a. Wrel twor k 1130 i des_wirel ,
Communt cat PN UGra i Pl G 0 YIOER BATURISHER oF RESGRUSe A0, ik

of the W r@l0$3rhel Waiks and AMHeREB8Sn HONE ¢80 hat rédesied &Alile8Ro®R. » SUPL
enabl ed term nal ( . V-SLP 1150a includes a SUPL | ocation center

(SLC) 11801¢MH&5hay2G- Hbzgewisr BpdNiAt Bniorg laasatiey R¢gspetymegags to dieC
1180 is si - r i - f i :

| ocati on s?rS é%ugé&l%g%%ﬁ?ﬁgo g#?ﬁ’ Pgr fl“%? %%ﬁ%ﬁﬁg%gﬂihéd sucpfpog{t}t%cg1
posi ti oni ngeguest andl fethes snctieles teperibiindoqatomorferriation, Qof; land ethenrdiryant
SLP (H SLP)_.1150b t hat orts |ocatiqn _services.an hpi-eni,ng for
orre. netvioEOTROe- Ak BeT AN feulibie a8t HebeSal b PRIbb A b

(:?— SLP) 1[1%gca2ti§h&teﬁs¢wmmﬁiage It@sadé[imms gmzp‘ ﬁ)essmnt mysigt:éimi ﬁgg nhe@sagk CS
clients. e techni ques descri be erein nay be ys i.n PL
Gept oy ment SYAGEES B ReHARE LSSl BRRFOARE 0% F GRS Raes Brols. VrghBrs
1150a or Huglbr B-HAPDisHBKEQdh IML.€ 13D der@9 & the BSSRIRSEMAPIIIT@b AR Rion
reporting for a wireless device 1120, e.g., descri bed above. |

this case, OHENRANDRITIHOD SNLFSREL fha&aﬂopsﬁinSnﬁoﬁg%TdA%nMSt Resifien @%ngfﬁ’e
RAN woul d %séa@&%i@yfu}{hélclgnt]aﬂlggﬁé%ﬁg’(%ﬁ#ﬁﬁi&ﬁﬁﬁu@fﬂéﬁﬁgﬁxwﬁ%.SPC

within either of these (e.g C 1182). The nessage interaction
(e.g., tral¥xés] ofThRRBSNMesends doeMiS €30t ano RRveppligeioan thigR@tion message

Measur ene ”goxﬁﬁgﬁfgt R %&ea%%ﬁ& e od egrﬂ%ésg %%E%%ﬁ\ééé'i\féd]ﬁérﬁasﬁgcktﬁ P

1150b woul n~be srmlar to the exc ge ese nessages Dbetween
UE 120 and(fANHBRNGS 130 receivel @ niesspgel ffone tice BES tandtretdyaizee sieapeivdic

e.g., RRC nessages uld be, transfersred differently,. e.g., usi
Ceili b angloaaeomieie Tt oR ot pan e ogret ety e kelied m 46 e
usi ng 3GPPMxARrE hsiibrdREquekidN@kigdeor MO prEdddfasHRILE ASdidtaitk Dakimdssage).

non- proxy node, w reless device 1120 or VSLP_1150a_may send a
| ocation eMS faP anay fessite \ang gneaswe pignpisEomyHPS saieHies ffor MaFaS) prfidor

| ocati on egiiHRbRe LQ:HAR l‘&?j-@‘l‘b nt 1170 and bypasses H SLP 1150b and
possi bly VSLPHyiilSSa. lFor( short 2i rcuit in a proxy node, wreless

devi ce 1120003871 seMenathe disit scbedudsstt Jopstica ¢stimiteSk Rlug DB Gthen\the Est tsticef
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



WO 20071002303PCT1US20061024328 43 processors, menory units,
communi cation units, controllers, and so on. Datal/core networks 1202

may i ncl udeoacgoisonet wor k and/ or ot her privat e/ publ i cedatugzooeiMmersks.
[ 00132] The techni ques described hergsn may be inplenmented by various
nmeans. For exanple, the techniques nmay be inplenented in hardware,

firmare, sofbaved Eomﬁ’émﬁ’g GaaRiiedd. avIs iR HRA sendiOthe FndarEMBILE or location
i npl ement ati on, e units used to perfoini the processing at each

entity rrayefﬁ@‘lﬁt?rﬁl aBRLEMppsure Prsdive Rasporse éneémp,l ‘E‘é\lﬁh @hc@md:m e RR
nt egr at ed A , ol
:Zii gi tg al si gﬁgﬁ&g?ﬁ%}gﬁﬁﬁg&%en\}%%s Q%S%ESQ?% @{*’8 ?ﬂe I ogl%ppélge\‘/tlwé]es

(PLDs), fi biformprtiog rmas@altea@mxmlaﬂes ayBay hdicehisd thaptms:%mlrthe last RRLP
controller m c OY&: rollers, 8 ﬁlectr ni ¢ _devi ces,
other el ecMEBHIT PATITPL REBIDE RS- TP Mrasde Rat o Eowaas Preeee
herein, or nAyeRERhAALL RAIcET GO mdE Bddotlic Tooktion eShhveRwE] be rov1ded 1ater
|rrplerrentat|on the techni ques_may be inplenmented with nodul es

pr ocedur es 00081t |1251ﬁ§33a¥?631§%§ RR) Rﬂh&‘%ﬁoﬁéﬂf@mﬁ?‘%@eﬁ%ﬁ%ﬁp@nms 120 and
descri bed THeT! S
(e.qg., mmﬁﬁlﬁé&%ﬁe 122%%&@[2&P5§§9;§1 R X“%‘;‘?%%Fﬂ S%“ an execut ed

by a proce8sgpongee messager otkiskois £226¢ I_D230 ,BISMOP-Id d@bBytionTHeriented
menory uni n X

The_ bt oces P8 e B SEE NGl T, RESGENIAE R BREHT Resgblhe
erpodi ment meksagp headed dnlclides en flbg dndicyyinpehatothis ksl hotethei Iastt RRTRIMedsare
make or use the %tr?esent |nventlgg/gﬁ_%/z%1r3 ous nodi fi.catjons .to these

embodi ment SO NEPISE JRIS5PEpp FaTRuEes sk i IPFalign ; SFtimgle SR theng

the generi gmepdurdifdn®d HSvided bevs Neo & RefiBds £ RPRohadtifdieGirbated by the
enbodi rrents W|thout de arting fromthe spirit or scope of .the

i nventi on. phEsERds thgwalselpisd or yerifind IP?ﬁt’@ﬁ&W@té 11bé BSSMAR
to the e”bﬂﬂ'lﬁei‘fb&ﬁﬂ E&Uﬁﬁ@n IR%fa&{ A=Y g e lt§ tﬁé)B?S @t@ %fa?e%m?ssf\ﬂr&%%s the

scope consistent with the principlés and nove eatures discl osed
herein. 4lpcaion Rﬂmtmﬁttoﬁb&\@afc é%\ﬁhdllsngdsl @@’hlqcmpmeﬁmﬁt@@ a BSSMAP
conpri si ngp 0 JEGRSE {

(RAN) to |n|rtf°r31t %o%aélg?(%{(??gl%?géﬁg E%E%qug Pg%ha %(ger quﬁ%%ﬁ’t
(UE) to a thnsfars theritbqatlyn eaﬂﬂﬁfalt@lc)ll(l&téleﬁt E?'ngg,L vnag GRLC drohd BES.RAN

I ncludes p

| ocati on e@ﬁlﬁ% Cgltq%g Iftﬁgul n?ngn EIIOF%dI %%\{f%lgeﬂﬁﬁ : efa @%EQ%H%”
RAN coor di fb@é:&Sd acr,t(taclo Bddid] ld&@ncﬁﬂfstlﬁdteCthﬁﬁQQbﬁddﬁEder thpekC aliSoret 0
the client m%{/] t0 tam H%Qg asgistance data by sending a request in a RRLP Measure Position
Response message in a subsequent step 6. SMLC 132 and MS 120 treat the transfer of
assistance data as an additional RRLP transaction occuring in parallel with the pending
RRIP transaction for periodic location. Alternatively, MS 120 may terminate 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.
[00110] 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 62, 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



for location reporting indicated by the periodic |ocation

i nformation, 10receiving fromthe RAN a |ocation estimate for the UE,
and sendi ngotéeniaeati on estimate for the UE toward thectis®osn24328
entity, wherein the UE ismitiates |ocation reporting by
sending a neasurenent report to the RAN. 2. The nethod of claim1,
further corRyspsisegnesifpeeney \CoMginapiragiest indRAingddihat Mfs Gb iteNlase r[bteﬂlécﬂc
for periodic reporti ng of the UE | gcation to the client entit

f or war di ng PEREUPBERIE ST lopRfiqufstippte. Steptia tHarahoin e stk e %FePsf%rthégh
CONpri si Ngiga, However, the BSSLAP Msep&stwnqgeseoﬂssw&%g g'éo 86 the/BES W@é&%

client entity for periodic 20 reporting ca ion to
client entiingndesradfidgoindigrighentpat the fm@hﬂ&é? MoastipePdgiEiondResPomse madsheged inf

Cequest for Bl PR et g « PRSMAP T BIERP N Lot LR R b e efbese

entity; andn step 8n and the BSS may send a BSSMAP Perform Location Response message in

step 9n to indicate that the periodic location procedure has ended. SMLC 132 may
instigate more periodic location reporting by repeating steps 4 to 7n. 2G-MSC 140b
may continue periodic location reporting by repeating steps 2 to 9n. Otherwise, 2G-
MSC 140b may indicate to LCS client 170 that the periodic location reporting is now

completed.

[00111}] Certain exception conditions may arise during message flow 1000 in FIG. 10
that require additional action. If MS 120 changes serving cell but remains within the
coverage of the same BSS or if some other RR management procedure is conducted
between the BSS and MS 120 that still leaves a circuit mode radio signaling link
between the BSS and MS 120, then MS 120 may abort the positioning, and SMLC 132
may restart the positioning in MS 120 for either single shot or periodic positioning.
Alternatively, the BSS may inform SMLC 132 of any cell change (e.g., by sending a
BSSMAP-LE Perform Location Information message), and MS 120, the BSS and
SMLC 132 may continue the periodic positioning. For some other exception
conditions, such as handover to a new BSS, MS 120 and/or the BSS may abort the
periodic location procedure, and 2G-MSC 140b may restart the procedure, e.g. by
N 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 possible 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



25f orwardi ng the request toward the client entity. 45 5. The nethod
of claim1, wherein the RAN is associated with a first |ocation

center, andowheneisss t he sending the |ocation estimate pot/ushestiizs
toward the client entity conprises sending the | ocation estimte for
the UE directly to a second | ocation center and bypassing the first

| ocati on ceebasedRAiGS 1&5@@@9@@% PnayQta! HeQhpfeithRl thSuRSHaria .
with the client entity, and wherein the first and second | ocation

centers ar é%%@dﬂpd%%ﬁefwdlwlﬂﬁldﬂ@ent networks. 6. The met hod of
claims, \t'\@@(ﬁaef' the 1%@ Fl‘gg'}lging E&ecérﬂﬁaﬁbﬁg v}?ﬁﬁtd RRAE e%{aﬂ%ﬁgﬁ&% that does

directly secon ation center conprises s e’l'ocatron
estimate f aptbidve pleﬁoc&:li: l@@tdapalnbtle:smdsiecs)m stipmoat the meseugt dlowa i FIGS, 4
bypassi ng he fii on.center. and a thlbrd l.oc t|onhcenter,
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address of the second | ocation center. he nethod of claim1,

further comsPiagr Agw 1 5beiEdgraasisharinglg i?f@*lfnh estinpteiof SIE PR LiGSedienbn

PO 09, USSR, Aol 6O SOOI 1 ALY
that has periodic LCS capabilities, then UE 120 can switch to the new RAN, and the
periodic LCS capabilities of this new RAN may be utilized to efficiently provide

( - periodic location reporting.

[00115] For simplicity, the description above for RAN-based periodic location
reporting assumes a deployment with one GMLC (e.g., as shown in FIG. 1A) and
positioning being performed for each location estimate. The RAN-based periodic
location reporting may also be used for a deployment with multiple GMLCs (e.g., as
shown in FIG. 1B). Improved efficiency may be achieved by employing (1) GLMC
short circuit for the deployment with multiple GMLCs and (2) MO-LR short circuit for
deployments with one or multiple GMLCs. GLMC short circuit refers to the exchange
of messages directly between R-GMLC 150c and MSC/SGSN 140 in FIG. 1B, thereby
bypassing or short circuiting V-GMLC 150a and H-GMLC 150b. MO-LR short circuit

refers to the bypass of the positioning for each location reporting event if a suitable

location estimate iz available to UE 120 and the use of MO-LR. short circuit is allowed.

f«w\\

GMLC short circuit, MO-LR short circuit, or both types of short circuit may be used to
save system resources and to 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.



9. The nethod of claim11, further conprising: sending signaling to
the UE prior to each location reporting to 20 convey results of a
prior |ocatdoomroeparting, to informthe UE of a currenectosabiam?s
reporting, to allow for denial of théscurrent |ocation reporting, to
allow for cancellation of the periodic reporting, or a conbination

t hereof. 160116he Tietdsedf MO-ERashtkirchitibdapee contmngiledSongrrious reasons such

sendi ng signalin o th E after conpleti of the riodi.c
feporting 25 48 Rkt acHpttishin Gt ﬁs%ﬁ%mcam _a\gfgb%&agl?lﬁg?r g UE
convey res %tégﬁ@f(e.g.ﬁggﬁ@,qgf 15&111&@%9& El%ﬂ&&;i%% i@ueQ I Q. I bRERSO he

46 to a locatton ce assoclated w he client entity, wherein
the client vemof OILR ehortesirealt roay baellayrd if U 120riretrppiadhiodpretide legatien

wherein the_s ' I ' LI .
ol ent "ent ETORAS k3o MSEISRN 30 WIRDE {RlichE SRR T uge pr
the UE, Wh&GIeVIT ¢hbe cituienty @b be yonisollad forheasols relatihd to Billirp pabysatiption,

conpri si ng: a communi cation unit operative to facilitate
exchange of<fYA%l i ng between a network entity and a radi o access

networ kK (RASH113Nd Rehvwesibdlie: ek\watity @B, T 1200MSC/ISTSaL 140) of RIGRILC
and 10a processor operative to send signaling to the RANto initiate
150c) may request for permission to use GMLC Tshort circuit and/or MO-LR short
circuit for subsequent location reporting events. Any other entity (e.g., MSC/SGSN
£ 140, V-GMLC 150a, H-GMLC 150b, R-GMLC 150c, UE 120 and LCS client 170) may
accept or reject the request for each type of short circuit. In another embodiment, one |
entity (e.g., UE 120, MSC/SGSN 140, or R-GMLC 150c¢) may indicate a willingness or
a capability to support GMLC short circuit and/or MO-LR short circuit without
specifically requesting to use these short circuits. Any entity among V-GMLC 150a, H-
GMLC 150b, R-GMLC 150¢, UE 120 and L.CS client 170 may then accept or reject the
willingness or capability to support each type of short circuit. One entity (e.g., H-
. GMLC 152) may decide whether to use each type of short circuit if all entities indicate
willingness and capability for that short circuit. For all embodiments, the request to use
GMLC short circuit and the request to use MO-LR short circuit may be treated as
independent requests. Furthermore, any agreement on using GMIC 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] In 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 L.CS 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



periodic reporting of location of a user equipnent (UE) to a client
entity and, for location reporting, to receive fromthe RAN a

| ocati on esbizoEwezsbtonr the UE and to send the | ocation esfriusaibeofisns
the UE to the | ocation center, whereidd the signaling sent to the RAN
i ncl udes periodic location information indicative of when to send 15
| ocat i on estaynatieacdept ortrijecthe hige STEMEID gkt @Bk biyd mwh €5l ddcdpher Rt

coor di nat es, and | s the periodic reporting of UE | ocation to the
client ent iﬂtl?‘}seé’ﬁm%f’ﬁ Gfrﬁ‘gt'UE initiates location reporting by
sending a BeRNY €MRRMOAIOHesdage £BH 38O Frd S, UM PRRAERAS (Pfa feh il

13, wherein the |ocation center is associated wi th the client entl tsy,
wher ei n t héoRER GMLG shere pizauichingor K2)drrequest fot aesdVIDAR st @ircpit20gaifdIE

wherein th r Ofy..I ' : e t cation esti.mate for

the UE i ro2p S50 e PEARSEAE) b RERCS, -1 Ehtitp rESrhiR, fvofé

entity and resdpgpsas to NEASCHRGIN oMicantsep assaicadagel v MBOOhe HRANother

15. The apparatus of | 3,,-wherejn the processor is gperative to

send sign alefrf]i’ﬁé"t“l?nf’ hbééb@(%%l\l} o0 g%% rdeﬁlriF %l ﬁ%ﬁo@aﬁ% ltf‘ei‘{) &F@P?Fg 2} o
convey r esyhdigatidh f@kn BEARD.OMM LigRAEAsethE SRRA difcnd ,recfuest(s%ﬁ?rﬂsbff&%é%d@cﬁ

a current Qr next location reg/{cﬂtl no%égto allow for denial of the

current or YEMLE el ihsh to BpEMLn 500 Breate BiEMEC Bllacand) ther o clisme
periodic reaperticdidelieRt 1R &£AHPL E't%}‘)bx%@ FABE &FH requddis) %@-.Cﬁﬁﬂ?ﬁ%b&%lﬁ{ﬂh
claim 13, wherein the processor I's operative to send signaling to e
Ug af ter cotiplséisiresporst to HeGWIG bYibcwhieh eertds it rasporisa th ¥eBMLCAB0a, which
conpl eti on - l.odi NG, convey results of, t.he
periodic respodrsbﬁﬁra&%{égreotg D@%%“t& il%% F hgrmes ?nsgf?l.lte%neagpﬁg?tgtlﬁ%orporates
conpri si ng:the response received from the preceding entity (if any) and indicates acceptance or
rejection of the periodic location request and acceptance or rejection of each short
circuit request (if sent).
[00121] For both MT-LR message flow 200 and MO-LR message flow 300,
MSC/SGSN 140 may receive the following information (in additional to the

information listed above):

1. an MO-LR short circuit indication that indicates if UE 120 is allowed or
expected to provide location estimates directly to MSC/SGSN 140 without
verification in RAN 130,

2. a GMLC short 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

e

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 GMILC 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



means for sending signaling to a radio access network (RAN) to 5
initiate periodic reporting of location of a user equipnent (UE) to a
client entwoygormdredei n the signaling sent to the RAN | pct/usmss/024328
periodic |ocation information indicatttve of when to send | ocation
estimates for the UE to the client entity, and wherein the RAN
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receiving fisgg the RAN a location estimate for the UE, and

means for sending the location estimate for the UE toward the client
15 entity, [B0kR4hhSFasiddatithecad oinfbe iragseagel Bewus inFlE8parihioygh b semdi ng
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appar at us Qi ol HizbRE" OE .54 .00 f 5804 .
o Gna i ng oVPEL! GRS for HRHGP SpRRTP RSIARE, ofaTBRNS, e 4 19GPP are
5 shown for the message flows in FIGS. 2 through 10. Other networks and other location

architectures typically use messages that are different from the messages described
above. In general, any signaling may be used to exchange pertinent information among
the various entities to achieve the functionality described above for location reporting.
The signaling may comprise messages, packets, indications, flags, or data sent in some
other form.
[00126] For clarity, the techniques have been specifically described above for 3GPP-
based networks utilizing a control plane to support location services. The techniques
may also be used for other networks and other location architectures, such as a SUPL
architecture and a pre-SUPL archifecture promulgated by Open Mobile Alliance
(OMA), a 3GPP2 control plane architecture described in IS-881 and 3GPP2 X.S0002, a
3GPP2 user plane architecture described in X.50024, and so on. A control plane (which
X, 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.



reporting to convey results of a prior location reporting, to inform
the UE of a current or next location reporting, to allow for deni al
of the cumwe@ndo7/0s2303ext | ocation reporting, to allow fopcrasmaddzat2Bon
of the periodic reporting, or a conbdnation thereof. 48 20.The
apparatus of claim 17, further conpri sing: means for
sendi ng si gALTNY HIG. theshes af SEPL cpllysienton] 00f thithimcineed adiigted/serving

reporting to indicate_conpletion of the periodic r to conve
resul ts of nemerlpilQ2eaineme apiork A4, 8‘?&]%5&9{'}?196‘?‘&&?@8%??{% gg‘Flt@i Bepwark Y
met hod of gEEYidiR& i@ﬁ@i@és%t@&ic"l‘l@@ﬁnd EQﬁﬁfngm location platfonn (V-SLP)
receiving at a radio access network (RAN) signaling sent by a network

entity to ih%0a aWeccbe?r nevelpy Yl8p arovidng mrremsg@ammnmmorafqné*erel@q grpAemt
(UE) to a Cfcta% i rf%:%ey COVW{Ia,IE@'\gég o) Cffg:ﬁe %&!n%%@é h?&%oﬁ? Cﬁ' %ﬁgle%.r ehﬁ a1§0

networ k en catron in
when to sepglddacSWPBnabSdd temiies (SBT). t ieSLP01 1962 imlutibnea SUPEﬂbcaann x:erytar

cpord nat| g ANG SN0l LI LeGREr 00, LeporL RGBT A |gcat gt o
periodi c | gl ep V-GMGT@Sanﬂad b&feRinY AGods FaAdtHoRd Fdrb&HBR ski@icel.r FPC
the UE or concerning the UE
1182 is similar to SMILC/SAS 132 and supports positioning for wireless devices. Home
network 1104 includes a home SLP (H-SLP) 1150b that suppozts location services and
. positioning for home network 1104, Requesting network 1106 includes a requesting
SLP (R-SLP) 1150c that supports location services and positioning for LCS clients.
[00128] The techniques described herein may be used in SUPL deployment 1100.
For RAN-based periodic location reporting, V-SLP 1150a or H-SLP 1150b may
coordinate and control periodic location reporting for a wireless device 1120, e.g., as
described above. In this case, no RAN would be specifically involved and the role of
the RAN would be taken by V-SLP 1150a and/or H-SLP 1150b and/or by an SPC
within either of these (e.g., by SPC 1182). The message interaction (e.g., transfer of
RRC Measurement 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

e,
o

a SUPL positioning protocol defined by OMA instead of using 3GFPP 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 1150c, 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
1150c, 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 fransceiver



150btaining a location estimate for the UE, the |ocation estinate
bei ng determ ned based on the |ocation information, and sending the
| ocati on estemieséor the UE to the network entity, angcwustossmssise
UE initiates |ocation reporting by seading a nmeasurenent report
conprising the location information to the RAN. 20 22. The net hod of
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GPS signals with one or more receivers, one oOr more antennas, one or mMore processors,
and so on.
[00130] On the downlink, base stations in RAN 130 transmit traffic data, signaling,
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 transmitted via an antenna. At UE 120, the downlink signals
from one or more base stations are received via an antenna, conditioned by a transceiver
1224, and processed by a processor 1220 to obtain various types of information for
location services. For example, processor 1220 may obtain time of arrival of received
signals (which may be used for positioning}), decoded ﬁessages used for the message
flows described above, and so on. Memory units 1222 and 1232 store program codes
and data for processors 1220 and 1230, respectively, at UE 120 and RAN 130. On the
uplink, UE 120 may transmit traffic data, signaling, and pilot to one or more base
stations in RAN 130. These various types of data are processed by processor 1220 and
conditioned by transceiver 1224 to generate an uplink signal, which is transmitted via
the UE antenna. At RAN 130, the uplink signal from UE 120 and other UEs are

received and conditioned by transceiver 1234 and further processed by processor 1230

i

to obtain various types of information (e.g., data, signaling, reports, and so on). A
communication (Comm) unit 1236 allows RAN 130 to communicate with SML.C/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 comumunication 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 unit 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



S5receiving the location estimate for the UE fromthe positioning
entity. 25. The nethod of claim 21, further conprising:

exchangi ngvergnabazesy with a positioning entity to passPCDOSHNSEL328N
and control of the periodic reporting3to the positioning entity.

26. (Currently anended) The nethod of claim 25, wherein the obtaining
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assi st anoe Alihalifh HSedE mor 2on 0 ARRRIALBSETHE |81 icd o pertorm ihe
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bet ween a rpackessisg atomsh pedtwaidy HeRAN)enanekdawitidh wae kr aiotd dpplic2ida specific

transcei ver, operati.ve, t iljtate comruni cat|] et ween. t he RAN. and

a user equil?J e (cg%u;ts gﬂ’hﬁ%&), d1g1taf sagna? PrOCESSOrs bf)ﬁ’s?, d&gxtaf signal processing
devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays
(FPGAs), processors, controllers, micro-controllers, microprocessors, electronic
devices, other electronic units designed to perform the functions described herein, or a

combination thereof.

e

[00133] For a software implementation, the techniques may be implemented with
modules {(e.g., procedures, functions, and so on) that perform the functions described
herein. The sofiware codes may be stored in a memory unit (e.g., memory unit 1222,
1232, 1242, or 1252 in FIG. 12) and executed by a processor {e.g., processor 1220,
1230, 1240, or 1250). The memory vnit may be implemented within the processor or
external to the processor.

[00134] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing 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.



a processor operative to receive signaling sent by the network entity
toinitiate periodic reporting of location of the UE to a client
entity, to coordinate and control the periodic reporting of UE

| ocation to the client entity and, for44£5 |ocation reporting, to
receive location information fromthe UE or concerning the 50 UE, to
obtain a |ocation estimate for the \gg ajpfe | ocation estimate being
determ ned based on the location information, and to send the

| ocation estinmate for the UE to the network entity, wherein the
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exchange si,gnaling with a positioning entity to pass coordi nation and
control 8Mthe 15 periodic reporting to the positioning entity. 31.
The apparatus of claim 28, wherein the RAN is a Universal Terrestrial
Radi o Access Netwo RNk RA; i [ gqmg :
services sw tchi ngrdggﬁ(%aeir (Ngggmgihglcggﬁg]é R;Iiséds{%!pogzg?? no (l'arﬁatlon,

( SGSN) . 32. The apparatus of claim28, wherein the RAN is a GSM
EDGE IRadi 0 20 Accesscaibngdom (HeERAN) a lnnatioh estisaliefi thalik,ard a

nobi |l e services switching center (MSC) or a serving GPRS support node

(SGSN) . sending the location estimate for the UE toward the client entity,
wherein the UE initiates location reporting by sending a
measurement report to the RAN.
2. The method of claim 1, further comprising:
15 receiving a request sent by the client entity for periodic reporting of

the UE location to the client entity; and
forwarding the request to the UE,
3. The method of claim 1, further comprising:

receiving a request directly from the client entity for periodic

20 reporting of the UE location to the client entity; and
forwarding the request to the UE.
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

25 forwarding the request toward the client entity.



33. An apparatus conprising: neans for receiving at a radi o access
network (RAN) signaling sent by a network entity to initiate periodic
reporting of location of a user equipnment 25 (UE) to a client entity,
wherein the signaling received fromths network entity includes
periodic location information indicative of when to send |ocation

estimateg for the Vﬁeh@etﬁB@ of Lisfhti, Wérém the RAN.is assomat@ﬁ%& & @Fst

coordinating and controlling the periodic reporting of UE |ocation to
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and 35 location center is associated with the client entlty, and wherein the first and

second location centers are associated with different networks.

6. The method of claim 5, wherein the sending the location estimate for

the UE directly to the second location center comprises sending the location

estimate for the UE directly to the second location center and bypassing the first
10 location center and a third location center, wherein the third location center is

associated with a home network for the UE.

7. The method of claim 5, further comprising:
storing an address of the second location center.

8. The method of claim 1, further comprising:

15 sending signaling to the UE after each location reporting to convey
results of a prior location reporting, to allow for cancellation of the periodic

reporting, or a combination thereof.
9. The method of claim 1, further comprising:

sending signaling to the UE prior to each location reporting to
20 convey results of a prior location reporting, to inform the UE of a current location
reporting, to allow for denial of the current location reporting, to allow for

cancellation of the periodic reporting, or a combination thereof.
10. The method of claim 1, further comprising:

sending signaling to the UE after completion of the periodic reporting
25 to indicate completicn 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



means for sending the |ocation estinate for the UE to the network
entity, and wherein the UE initiates | ocation
reporting by sending a 10 neasurenent report conprising the |ocation
information to the RAN. 34. The appargg us of claim 33, wherein the
| ocation information conprises neasurenents obtained by the UE, or

the RAN, tpg IMtBntd@?]téﬂEas%B@zatt&?mﬁﬁNne RBEhUIRAE WherBR tﬁg%ﬂén{ Qr?tlt}/ is

obtaining the |location estinmate for the UE conprises
sendi ng eKerm@dedhednts to a positioning entity, and
means for receiving the | ocation estirrate for the UE fromthe

osi tioni entity. ) | ai m,33 rther :
Corpr i srge Y Thetmetnd8or AR £ Wiierin Bk Belig wedhiattnuesinstedor
posi ti ontegUENbivayd te PiRss cRAftyCsmnshidtr! eHiliith GRMUE @he Ricatibs estlmate
periodic re ortlgﬁqto the positioning entity. 36. A nethod of

provi & niPritee . orharginiheadientemiyis higre UE: receiving at a
positioning entity signaling sent by a radio access network (RAN) to

initiateqgeriodic hﬁ%ﬂf%gﬂsq’fon{ gdon of a user equiprment (UE) to a

client ent Ity, where e sign received fromthe RAN incl udes
periodic 25 | ocation information |nd|cat|ve of when to send | ocation
estimates for the BEommuhieatibm enit opetative;to facilitate exchange of signaling

between a network entity and a radio access network (RAN) and between the

network entity and a location center; and

10 a processor operative 1o send signaling to the RAN to initiate
periodic reporting of location of a user equipment (UE) to a client entity and, for
location reporting, to receive from the RAN a location estimate for the UE and to
send the location estimate for the UE to the location center, wherein the signaling
sent to the RAN includes periodic location information indicative of when to send

15 location estimates for the UE to the client entity, wherein the RAN coordinates and
controls the periodic reporting of UE location to the client entity, and wherein the

UE initiates location reporting by sending a measurement report to the RAN.

14. The apparatus of claim 13, wherein the location center is associated

with the client entity, wherein the RAN is associated with another location center,
20 and wherein the processor is operative to send the location estimate for the UE

directly to the location center associated 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
25 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 pericdic 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 pericdic reporting to indicate



52 coordi nating and controlling the periodic reporting
of UE location to the client entity; and for |ocation reporting

I ndi cated by the periodic |ocation information,

receiving fromthe RAN | ocation informgti on sent by the UE or 5
concerning the UE, obtaining a location estimate for the

UE, the LoaaldiBR @3k %Fi@di@?é?&iiﬁ?}%r EBrivey reasiedoRe (HeRiciRCRPbARMMG, or
d h oca

I nformati on, and sendi ng the lon estimate for the UE to t he "RAN,
and a combination therg#ferein the UE initiates | ocation reporting by
sending a 10 neasurenent report conprising the location information

to the . 37. The nethod of claim 36, further conprising:
sendi ngRﬁ%I' t he RAl\fg‘Qsaﬁpﬂ%Hggoﬂiﬁa@m‘gor maki ng neasurenents used for
deriving the location estimate for the UE. 38. An apparatus
c]?rrp_r i si Ing: 15a comuanisdat s@mingisignapey & bvadibadcass hetadr (RXMN)aoge
of signalin
% initia%e 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 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

10 means for processing location reporting indicated by the periodic

location information, comprising

means for receiving from the RAN a location estimate for the UE,

and

means for sending the location estimate for the UE toward the client
15 entity, and wherein the UE initiates location reporting by sending a measurement
report to the RAN.

18. The apparatus of claim 17, wherein the RAN is associated with a
first location center, and wherein the means for sending the location estimate for
the UE toward the client entity comprises means for sending the location estimate
20 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.
19. The apparatus of claim 17, further comprising:

25 means for sending signaling to the UE prior to or after each location
reporting to convey results of a pricr location reporting, fo 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.



bet ween a positioning entity and a radi o access network (RAN); and

a processor operative to receive signaling sent by the RAN to
initiate periodic reporting of location of a user equipnment (UE) to a
client entity, to coordinate and contr4ggd the periodic reporting of UE
| ocation to the client entity and, 20 for |ocation reporting, to

recei ve ppom t he R’f‘%'a@@??ét%‘oi‘ Bifa%rﬁ’t,iﬂﬂfhe?%hdﬂé]jrgdr?e UE or

concerning the UE, to aln a location estinate the UE, the

| ocation estinate being determ ned based on the |ocation informtion,
and to send the | ovwEinsrioesendiag sighating hetheEUE@ftancormetionhedtben t he
signaling received fromthe RAN include eriodic |location

nfor at PRIOTRaHEdNGa0 BB om SO R B CerBt iy eanYeH ¢ he
UE to t heagiits@Tthé&pbliddic rapsrtingesea Botbddoni thbtdoit es | ocation
reporting by sending a neasurenent report conprising the |ocation

information to the RAN. 53 39. The apparatus of claim 38, wherein
the pPocédsor is openatiodeofirsovding lpeatigiesemiGeasSeHPEHEE: dat a f or
maki ng neasurenents by the UE used for deriving the |ocation estimate

for the LE  40. AFb(%‘RRgg?%‘i Hsraﬁf&’H%{)cie%%’tw RAN fs‘?@nélﬁ%e}(fﬁ? t f‘o

positioning entity signafing sent by a radi 0 acc€ss” net
i ni ti at enpivorgdindity pnitiatengenddit oepdriing obfocatios ef aaper pomiptment (UE) to

a client entity, wherein the signaling received from the network entity includes
periodic location information indicative of when to send ilocation estimates for the
10 UE to the client entity;

coordinating and controlling the periodic reporting of UE location to

the client entity; and
for location reporting indicated by the periodic location information,
receiving location information from the UE or concerning the UE,

15 obtaining a location estimate for the UE, the location estimate being

determined based on the location infoermation, and
sending the location estimate for the UE to the network entity, and

wherein the UE initiates location reporting by sending a

measurement report comprising the location information to the RAN.

20 22 The method of claim 21, wherein the periodic location information
indicates a predetermined number of location reporting and a time interval

between successive location reporting.
23. The method of claim 21, further comprising:

sending the periodic location information to the UE.



(UE) to a client entity, wherein the signaling received fromthe RAN
i ncl udes periodic location information indicative of when to send

| ocation estimates for the UE to the client entity; 10neans for
coordinating and controlling the periagic reporting of UE |ocation to
the client entity; and means for processing |ocation

reportinggindi cat efhbyndihsd BEEIRHIZS , WieRbihqRe i|66acabﬁﬁﬁﬁoﬂﬂati5@ear:niﬁ§isgg

means for receiving fromthe RAN | ocation information sent by
UE or comeesuienmenta@bifined by the UE, or thenBei, drdrotothealJfd and the BAAL aod

estimate for .the .the. l ocatj.on esti e bei det er m ned based on
The Mocouhrein e phaiming e pRaHen s8 i ar o h L bR (T on oot ) mat e
for the UE to the RAN, and wherein the UE initiates | ocation

reporting by sendi sghdinghd'BRSSURIRSItStEROSASIEHING BRiifyJahdie | ocation
information to the RAN. 41. The apparatus of clalm40, further

conprising: neans for sending to the RAN assistance data for maki ngg
measufements by t heeceving e psatier eptimate fonéhe WELTeHihe poshignings ity
the UE. 42. A nethod of obtaining |ocation services, conprising:

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. {Currently amended) The method of claim 25, wherein the obtaining

10 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

15 measurements used for deriving the location estimate for the UE; and
sending the assistance data to the UE.
28. An apparatus comprising:

a communication unit operative to facilitate exchange of signaling

between a radio access network (RAN) and a network entity;

20 a transceiver operative fo facilitate communication between the RAN

and a user equipment (UE), and

a processor operative to receive signaling sent by the network entity
to initiate periodic reporting of location of the UE to a client entity, to coordinate
and control the periodic reporting of UE location to the client entity and, for

25 location reporting, to receive location information from the UE or concerning the



54 wherein the signaling received fromthe RAN includes periodic

| ocation information indicative of when to send | ocation estimates
for the UEto the client entity, and wherein the RAN coordi nates and
controls the periodic reporting of UEdgpocation to the client entity;
and 5sending location information to the RAN for | ocation reporting

i ndi cat eg)ghy, blafa.rp%%@guo@, éé%&%tb%r 2l 9E! ueeat;%m%gﬁqh&etﬁé%%ocat i on

i nformation conprises a |ocation estinmafe for t measur enment s
used t o detarméngachibadestan limlloeatlmmn’tfemhairom laadlﬂEseaddhmaeon etstimati

initiat rt d t t
corpr | 1 T A5 BLi DAPH Stk WO 1o s SORARIO g emec A ibe AENGIK
cl ai m 42egnifyer8lidesd Bén@&&'!&?ﬁti‘én'tﬁ%bﬂ@n 'xrﬁl:flt%t%tdf%hémﬂi §éﬁcﬂéc§tlon

predet er mi néd nunber of | ocation reporting and a tine I nterval
bet weén saltvatas foetha)UEttodhe chgiraritity. ammrre\relmﬁtmua initiatelsdooation

wherein the odi | nf or,mat i ndi cates at_Leas

cond t1 o PP kel BE eBhy B ST kb R SR B Bhet TN fion o

met hod othecRAINN 42, further conpri sing: recei ving via

the RAN a request sent by the client entity for periodic reporting of

the UE |l gcation to_the client entity; and sending a grant or deni al

of the rgauest _ The apparatus of claim 28 wherein the Iocation infermation
comprises measurements obtained by the UE, or the RAN, or both the UE and the

10 RAN, and wherein the processor is operative to send the measurements to a

positioning entity and to receive the location estimate for the UE from the

positioning 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

15 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
20 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
25 (UE) to a client entity, wherein the signaling received from the network entity
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



46. The nethod of claim42, further conprising: 20receiving via the
RAN a request sent by the client entity for periodic reporting of the
UE | ocation to the client entity, wherein the client entity resides
within a network entity supporting |oagation services or is directly
coupled to the network entity. 47. The method of claim42, further
conprisin 25sendj f

COTPr | SEg:  255eNhaind (EAESS oo @R ALt 8RR L8 Y krk
request. IocEﬁommfoffhahoretcbad}rtsing:I aim 42, furt her conpri sing:
receiving via the RAN assi stance data for naking the neasurenents;

ﬁggsur enents for eg@%%'g?&o%g;fegivﬁﬂp g&l?fe g%gt'on 16 e UE or concerning
the UE,
5 means for obtaining a location estimate for the UE, the location

estimate being determined based on the location information, and

means for sending the location estimate for the UE to the network

entity, and

wherein the UE initiates location reporting by sending a

10 measurement report comprising the location information to the RAN.

34. The apparatus of claim 33, wherein the location information
comprises measurements obtained by the UE, or the RAN, or both the UE and the
RAN, and wherein the means for obtaining the location estimate for the UE

comprises
15 means for sending the measurements to a positioning entity, and

means for receiving the location estimate for the UE from the

paositioning entity.
35. The apparatus of claim 33, further comprising:

means for exchanging signaling with a positioning entity to pass

20 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
25 location information indicative of when to send location estimates for the UE to the

client entity;



49. The nethod of claim42, further conprising: maki ng
measurenents for at |east one transmtter for each |ocation
reporting, wherein each transmtter is a base station or a satellite;
and provi di ng the nm&aesurenents as the | ocation

i nformati on. 10 50. The nethod of claim 42, further conprising:

maki ng neasur enent it ; ) -r%a&h, '
repor'?i ng, wherei né%%@Lnaﬁlbgnagﬁfﬁrg@ﬂg@%?z%gdgEieftpi%gtﬁ or atgg‘faagioﬁq?e;
deri vi ngthehdidnbeatiypandst i mat e for the UE based on the nmeasurenents;
and 15providing the | ocation estimate as the |ocation information.

. Th hod of ¢|ai mA2, wherein th i on. i pf ' .
compri ses. moasur entorec A8 o ThB ol Rrl Y Bl B Re Bogpation

UE, the method further conprising: receiving via
the RAN the | ocati mtedstd frahttHeoRANNEcAoI PforBRtibnAent 69 alhé YE or
reporting. 52. An apparatus conpri sing: a transcel ver

oper afi veoreernigithetdee comuni cation between a user equi pnent (UE)
and a radi o access network (RAN); and

obtaining a location estimate for the UE, the location estimate being

determined based on the location information, and
sending the location estimate for the UE to the RAN, and

wherein the UE initiates location reporting by sending a

10 measurement report comprising the location information to the RAN.
37. The method of claim 36, further comprising:

sending to the RAN assistance data for making measurements used

for deriving the location estimate for the UE.
38. An apparatus comprising:

15 a communication unit operative to facilitate exchange of signaling

between a positioning entity and a radio access network {(RAN); and

a processor operative to receive signaling sent by the RAN to initiate
periodic reporting of location of a user equipment (UE) to a client entity, to
coordinate and control the periodic reporting of UE location to the client entity and,

20 for location reporting, to receive from the RAN location information sent by the UE
or concerning the UE, to obtain a location estimate for the UE, the location
estimate being determined based on the location information, and to send the
location estimate for the UE fo the RAN, wherein the signaling received from the
RAN includes periodic location information indicative of when to send location

25 estimates for the UE to the client entity, and wherein the UE initiates location
reperting by sending a measurement report comprising the location information to
the RAN.



56 send | ocation estimates for the UE to the client entity based on
periodic |ocation information included in the signaling received from
the RAN, and for |ocation reporting indicated by the periodic

| ocation information, to provide a loggtion estinate for the UE or
measurenents used to derive the location estimate as 5 | ocation

i nformatggn, and tphg %EEaH’t‘@s bf’EIﬁFni\ ag M.E-F%gﬁ?ﬁé gfbae%séhig gﬁ%ﬁgwﬁr ein

t he RAN coordinates and controls the periodic reporting
| ocat i onserw tchihedRANESssEi@ncs/datarfdr wiaking meahercbientaibyithe € Lsedidron

reporting by sendjng.a neasure t ort conprising the |ocation
i nf or rrat&%rr'\‘x'i‘%ﬁ’feh C%K‘N’.‘ €s ?{erﬁg?%%@at us of claimb52, wherein the
processor is operative, for 10 each | ocation reporting, to obtain

measurengpt s for apnlspastataeokiprafig: tter and to provide the
measurenents as the location information, and wherein each

transmtter is a base station or a satellite. 54. The apparatus of

cl ai m°52, wherei n T8NpIYTESSING 8t »pesitioning entity sigpaling sentlhyon radio
reportin i : - Ok : i Lo 5
Gor i ve 1 ReogsB ENBHTEERTY ATERS Dol i tbporfRgior Wiy B Sloch Shupnferk
and to pfll) idea thentlentibt, whereintthesighatiag reeeiled &bnotnel RANrineiudes, and
wherein each transmtter is a,base stagtion or a satellite, 55. The
appar at uBSTHdIE fogalipEINTOFREHYR ff?é'\@iog NAIGTHG $e9ddPFRfiaThe s aipsdor the
mobi | e sgELGRS Fuhi &g center (MSC) or a serving GPRS support node
(SGSN). 20 56. An apparat'us conpri sing: means for
receiving at a user equi pment (UE) signaling sent by a radio access
net wdPk (RAN) to imeahatfer georiimatiog eagaaninedingfthe gesvtdisrepbriingeofWEt o

a client, ent.i wherein the_ signaling received fromthe RAN incl udes
peri odi ciol%aﬁ%[ﬁ ?’%H‘% ﬁ'fegk ﬁﬁﬁtiyoﬂﬁ? ndi cati ve of when to send | ocation
estimates for the UE to the

means for processing location reporting indicated by the periodic

location information, comprising

means for receiving from the RAN location information sent by the

15 UE or concerning the UE,

means for obtaining a location estimate for the UE, the location

estimate being determined based on the location information, and
means for sending the location estimate for the UE to the RAN, and

wherein the UE initiates location reporting by sending a

20 measurement report comprising the location information to the RAN.
41. The apparatus of claim 40, further comprising:

means for sending fo the RAN assistance data for making

measurements by the UE used for deriving the location estimate for the UE.
42. A method of obtaining location services, comprising:

25 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,



25 client entity, and wherein the RAN coordi nates and controls the
periodic reporting of UE |location to the client entity; and

nmeans for sending |ocation information to the RAN for | ocation
reporting indicated by the periodic |asation information, wherein the
| ocation information conprises a |ocation estinmate for the UE or

measur empcpeiH 88 sidhafify #8Ldivey #b@ %\%%&N%Iﬁéégé E%F@g%g(fc%igg iMermafidn

wherein the UE inithates |ocation reportin
measur enidticatypaf whammiorsegidngceation estiragiesror tledd Bdo itho client teimdityRANd

57. The appar.atus @gf,, claim 56, fyrther conprising: neans makj n

measur enbELonape B Eadiciates et copfbisce s Pahdieoftsnal J6 cation o
reporti nehe vt ehfityeagh transmtter is a base station or a satellite;
and nmeans for providing the neasurenents as the |ocation information.

58. The apparatus of claimb56, further conprisi nﬁ%éﬁ _ _
nmeans 5f or maki ng néaRdipgAesationfigiorgatipe 4 theoRAN foalpnationsepering 10

each | chﬁi%i%a BOE b@ﬂodi‘é’qgéaqio% iRt HbATR LIS thd RcBtidRffomt Aldren

or a sat
comprises a location estimate for the UE or measurements used to derive the

location estimate for the UE, and wherein the UE initiates location reporting by

sending a measurement report comprising the location information to the RAN.

10 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 ieast one condition triggering reporting of location information.
15 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 comprising:

20 receiving via the RAN a request sent by the client entity for periodic
reporting of the UE location to the client entity, wherein the client entity resides

within a network entity supporting location services or is directly coupled to the

network entity.
47. The method of claim 42, further comprising:
25 sending a request for periodic reporting of the UE location to the

client entity; and

receiving authorization for the request.



means for deriving the location estimate for the UE based on the
measurenents; and neans for providing the |location estinmate as the

| ocation information. 59. The nethod of claim1, further conprising:
15receiving a request for periodic repgrting of the UE | ocation to
the client entity, at the UE; receiving the periodic |ocation

i nf or mat jgn at the-rhgme}ﬁgglbpg|amﬁa§ulﬁﬁ.ﬂ:gé}tc%n§&is%d)os| tioning entity,

and receiving the location estimate for the UE from
the positioning entity. 20 60.The nethod of claim1, further
conpri si ng: receiving girdhariANgssistandel dajadon making tbei ent ent i ty

client e

to pass %%%%g%eq@%@g’na gd control of the periodic reporting to the

using the assistance data to make the measurements for each

5 location reporting.
49, The method of claim 42, further comprising:

making measurements for at least one transmitter for each location

reporting, wherein each transmitter is a base station or a satellite; and
providing the measurements as the location information.
10 50. The method of claim 42, further comprising:

making measurements for at least one transmitter for each location

reporting, wherein each transmitier is a base station or a satellite;

deriving the location estimate for the UE based on the

measurements; and
15 providing the location estimate as the location information.

51. The method 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

20 location reporting.
52. An apparatus comprising:

a transceiver operative to facilitate communication between a user

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

a processor operative to receive signaling sent by the RAN to initiate

25 periodic reporting of location of the UE to a client entity, to determine when to
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send location estimates for the UE to the client entity based on periodic location
information included in the signaling received from the RAN, and for location
reporting indicated by the periodic location information, to provide a location
estimate for the UE or measurements used to derive the location estimate as
location information, and to send the location information to the RAN, wherein the
RAN coordinates and controls the periodic reporting of UE location to the client
entity, and wherein the UE initiates location reporting by sending a measurement

report comprising the location information to the RAN.

53. The apparatus of claim 52, wherein the processor is operative, for
each location reporting, to obtain measurements for at least one transmitter and to
provide the measurements as the location information, and wherein each

transmitter is a base station or a satellite.

54, The apparatus of claim 52, wherein the processor is operative, for
each location reporting, to obtain measurements for at least one transmitter, to
derive the location estimate for the UE based on the measurements, and to
provide the location estimate as the location information, and wherein each

transmitter is a base station 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 location
reporting indicated by the periodic location information, wherein the location
information comprises a location estimate for the UE or measurements used o

derive the location estimate for the UE, and wherein the UE initiates location
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reporting by sending a measurement report comprising the location information to
the RAN.

57. The apparatus of claim 58, 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;

and
means for 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.
59. The method of claim 1, further comprising:

receiving a request for periodic reporting of the UE location to the

client entity, at the UE;

receiving the periodic location information at the UE;

sending measurements to a positioning entity, and

receiving the location estimate for the UE from the positioning entity.
60. The method of claim 1, further comprising:

exchanging signaling with the client entity to pass coordination and

control of the periodic reporting to the client entity; and

receiving assistance data at the UE for making measurements used

for deriving the location estimate for the UE.



