METHOD AND APPARATUS FOR SUPPORTI NG POSI TI ONI NG MEASUREMENTS CRCSS
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clains the benefit
of U. S. pwouwnsivnom application No. 61/233,655, filed Arguais2di8/0452699, t he
contents of which is hereby incorporated by reference herein. BACKGROUND

[ 0002] Support of wireless transmt/receive unit (WRU) -based and

WRU- assi sted observed tine difference of arrival (OTDOA) nethods has been

identified as one teghRHieDANDRPPARAPER ROH SUAPERAGNE; acy and speed
for positioning in a long termevolution (LTE) system [0003] For OTIDOA

met hods, a WIRU observes sPOSTIONINGeWMEASURENHIENTScel | s, neasures the
observed tine differences of arrival (for exanple, as conpared to its own
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depl oymentodmgat i omhigfaphlieatiQPelaias tREhEHUIRIof .9 NGoTisikRQ Wpplikaisi SSi on
time differences anong various cells in the network, and the like. This is

referred BN a8l/AFREP2s iled gysti 13, 0RV0R. the centeats \af| yhichhés deralor k

provi des tiﬂ&r&&&%@&ﬁy?&‘e%h%eﬂ%ﬁlfnso that the WIRU conputes its own position
fromthe neasurenments using these factors and the observed tine differences

of arrival neasurenents. This is referred to as WIRU- based posi ti oni ng.
[ 0004 WRU tine difference neas be defined based on one or nore
reference signals (RS) fromthe%%@gmneasur ed. The RS may be either

Rel ease 8 [odd2]Cel | - Spgsort | & RBErelBSiranbhitpecaivieithyt (FTRYNAHEPSAtd oni ng RS
(PRS). Either may be used individually or in conbination by the WIRU to

derive t héViBEsuriedrebsareed time diffprenae of anriveal {@RO GHuymeideds bas Ressw whi ch
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[0003] For OTDOA methods, a WTRU observes signals of several neighbor
cells, measures the observed time differences of arrival (for example, as compared
to its own serving cell), and reports these to the network. In one method, the
network then derives a positioning estimate based on factors such as known
deployment locations of the reported neighbor signals, known transmission time
differences among various cells in the network, and the like. This is referred to
as WTRU-assisted positioning. Alternatively, the network provides the factors to
the WTRU so that the WTRU computes its own position from the measurements
using these factors and the observed time differences of arrival measurements.
This is referred to as WTRU-based positioning.
[0004] WTRU time difference measurements may be defined based on one
or more reference signals (RS) from the cells being measured. The RS may be
either Release 8 LTE Cell-Specific RS (CRS) and/or a newly designed Positioning
RS (PRS). Either may be used individually or in combination by the WTRU to
derive the measured metrics. As a result, the WTRU may need to know which
RS to use for the time difference measurements.
[0005] The time difference measurement that may be used for OTDOA
calculations may be the Reference Signal Time Difference (RSTD). The RSTD



may be defined as the relative timng difference between a cell j and cell
i, which may be defined as Tsub(raneRx, - TSubfraneR, u, where TsubfranmeRx,
is the tiwe 2ohierzotoie WIRU recei ves the start of one subfrarms2dmwonsisel | |
and TsubframeR 1 is the tinme when the WIRU recei ves the correspondi ng start
of one subfranme fromcell i that is closest in time to the subfrane
received fromcell j. The reference point for the observed subfranme tine
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may be appli‘cable to Intra-frequency and inter-frequency cells WI'RU,
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measur emeRélen theeVTR Uhedsivédhlewdarediasidgnadthidbfant shie A6 eroteddlli thROOSi ng a
positioning signal, and for inter-frequency nmeasurenents, determning which
i nt er - f r edtidAespt dbtimerte the aahframaerensy from salt e Theawferansenaint for Sagiency

posi ti oni ngJ%as Eﬁlﬁf?ﬁxﬁgl% %@gﬁgﬁﬁ%%%é oS %cleﬁﬁg_c ?‘M@tﬁ@%ﬁ ror &

det ai | ed understan ad fromthe owi ng description, given by
way of exdipl 85I corgsunenewn mast et meplaabbnpanptmagreqeenicn gendihiereei n:

[0O008]FIG, 1A is a,syste i am of an ex | e communi cati ons stemin
whi oh one TrnaRetiRY ThE bR TSR Rer oo Hebpfigr ey B T SOBUTH & 18
is a syst emighbagtAMAfricdTrap@APles thht SletBFelchdfisan tHd &eeIngeeUrtatrié VT RU)

that may be used within the conmunications systemillustrated in FIG 1A

[ 0010] FI Girepgeney. g system di agram of an exanpl e radi o access network and an
exanpl e core network that may be used within the conmuni cati ons system

illustrated in FIG 1A
SUMMARY

[0006] A method and apparatus for supporting positioning measurements.
The methods include designating a reference cell, choosing a positioning signal,
and for inter-frequency measurements, determining which inter-frequency cell to

measure and how to make such an inter-frequency positioning measurement.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying
drawings wherein:
[0008] FIG. 1A is a system diagram of an example communications system
in which one or more disclosed embodiments may be implemented;
[0009] FIG. 1B is a system diagram of an example wireless
transmit/receive unit (WTRU) that may be used within the communications
system illustrated in FIG. 1A;
[0010] FIG. 1C is a system diagram of an example radio access network
and an example core network that may be used within the communications

system illustrated in FIG. 1A;



WO 2011/ 020008PCT/ US2010/ 045458 [0011] FIG 2 shows an exanpl e | ocation
service support flow in Evolved Universal Mbile Tel ecommuni cati ons System
(UMTS) Tewoestwizedos Radi o Access Networ k ( E- UTRAN); [ 0012LFIUS2018/083368\S
exanpl e positioning protocols in a long termevolution (LTE) positioning
architecture; and [0013]FIG 4 shows an exanple flow di agram DETAI LED
DESCRI PTION [0014] FIG 1A is a diagram of an exanpl e conmuni cations system

100 i n whifghy 9ne 0rFﬁprfskﬁiv@é@%@nﬁﬁh@@e&%@éw@)ﬁupﬁoﬂt RSN GFeq The

comuni cat1 ons system 100 may be a nultiple access systemthat provides
content, Simwkemsl MobdeTelatmmunichdmns ivysteay (WY TDTendstastl Radicisecesn

mul tiple rel es The communi cations system 100 may enable nultiple
Wi rel ess &éwg%@még)such content through the sharing of system

resour ces,[001%! udi nEI(w3@!0&@%xb@1@@b@diiﬂibmﬁ@prm@mh@ loh§ eraOsslitisiat i ons
system 100 mas/ one or nore channel access nethods, such as code
di vi si on ®LTE) pesg 8’&’@@5%(3](”@9%6 apfne division multiple access (TDWA),

frequency;%l\gﬂm on pyttj mogvf&ggﬁgnﬁ%e R i?g-%gé%l{]ogonal FDVA ( OFDIVA) ,

single-carrier FDVA (SCF 0015] As shown in FIG 1A the
comuni cati ons syst em 100 may include wireless transmt/receive units

(WIRUs) 102a, 102b, 102c, 102d, i rk (RAN) 104, a core
network 106, a public sw tched t@ﬁ@%ﬁmmﬁaﬁ%@@m 108, the Internet
110, and qodwen) net wBr(kslAlik2, dib e bf 4t exvrhpleRemappiiestiaieg stdhatod he

di scl osed enbodi nents contenpl ate any nunber of WRUs, base stations,
net wor ks, VaHeR oPhen e wBIRe eflseRtds enppdhments peayviRUSMPbRentedop, Tho2c, 102d

may be any,fyRe, 1951;1(9{%V ‘E‘exﬁoiﬁd gk el %%9&@561@ ﬁi&%gdéf%% %P%&&xﬁggc' n a

Wi rel ess environnment y way of exanple 102d
may be combn@ut,esludmas r\a)mndatandvd@o, nesedgieg Wbreldess, @tcg,nai sngbighleray

et ude Ut S ATENE (VB Sy ILLS 3L LR, 8 LK E TR g subscr ber
snart phoneises thaRtRR sudh BatbROIhroaglh SN LA AT resBuitel SheR@FENSOr
consuner el ectronics, and the |ike.
wireless bandwidth. For example, the communications system 100 may employ
one or more channel access methods, such as code division multiple access
(CDMA), time division multiple access (TDMA), frequency division multiple
access (FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA),
and the like.
[0015] As shown in FIG. 1A, the communications system 100 may include
wireless transmit/receive units (WTRUs) 102a, 102b, 102¢, 102d, a radio access
network (RAN) 104, a core network 106, a public switched telephone network
(PSTN) 108, the Internet 110, and other networks 112, though it will be
appreciated that the disclosed embodiments contemplate any number of WTRUs,
base stations, networks, and/or network elements. Each of the WTRUs 102a,
102b, 102¢, 102d may be any type of device configured to operate and/or
communicate in a wireless environment. By way of example, the WTRUs 102a,
102b, 102¢, 102d may be configured to transmit and/or receive wireless signals

and may include user equipment (UE), a mobile station, a fixed or mobile

subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA),



[ 0016] The comuni cati ons systens 100 may al so include a base station 114a
and a base station 114b. Each of the base stations 114a, 114b nmay be any
type of dwoizes/onBi gured to wirelessly interface w th acTiusas/oaesaes of t he
WIRUs 102a, 102b, 102c, 102d to facilitate access to one or nore

comuni cati on networks, such as the core network 106, the Internet 110,
and/or the networks 112. By way of exanple, the base stations 114a, 114b
nmay be a t&a@rﬁ ftrpﬁﬂﬁ@ eél \I%toﬁt Qt Illé%ﬂ c(kBTaS}Jers%n&p g@mﬁdte"i‘n aexmgfes@seﬁ‘sdib nme Node
B, a Hone 8 B, a site control ? an access poi nt , a wireless
router, andn$hem1ﬂk@momwﬂJaadnhelﬁase statlons 114a 114b are each depicted

| t t th b t at 114
114b ﬁ%?g.[ﬁ%ﬁﬁge DD b iR B S D AR hlss B B G IR R netaor

el enent s. 1100 2Rl Beasbasaist a4 rEachad tna%a&estaabhs 0f 44, he 4RANyIEanywhi ch may
al so include ot her base stations and/or network el ements gnot shovvn) such
as a base tepaef davicesantignredrto vpadysslnintarfper wWehadlrast oae rbtheelV T (FfiNc) rel ay
nodes, et qosdNeobRAS Fot Aol IAHARI/LEANE BAS BrShBH WmbdfleATh

conflgure to transmt and/or receive wreless sig n a partlcul ar
geogr aphi met\egnl«sanlmatscﬁlermye betwakelO6ethd mtesed 1(161 and/mothesidwoyks The cel |
may furth

Win the B42ereriat SR emie 65 bi rUP Kol (it 4 RPBLS e e EnrTE i one

enbodi nentstatidie(@EDHea Nalel Branl dMadaBY a iHthé! B8R dE IB, @eHbmhaRINude B I:Ssitd - €., one
for each sector of the cell. |In another enmbodi nent, the base station 114a
may enpl oyoRPH{pRe- ACARsEtooH (P & Wagless ot Moyd theckirol Whjledhe baster ef or e,
may utili e r 8] The
UL ey L L T

102a, 102bhatltd2basd@tiony tt4aamldh maymdndaaey dd6perdiictercrmpettedbaye sui t abl e

W reless ¢ ni c t|on radi o frequency (RF), m crowave,
i nfrared (S?%&ynsuﬁnt %W@?k f’%{ﬂe%t%l sible light, etc.). The air interface
116 may beo@sabl i s'meéibég%lsmgmﬂy1@mra?tbb@aﬂa&1tﬁemqe&m acbnaladisd RAT) .

WO 2011/ 020008PCT/ US2010/ 045458 [ 0019] More specifically, as noted above,
t he comunAnduds efhsr bgse dationoangyr petveprkglangite (ztchewns pytlkeas akdsqray

enpl oy on

SC Foue, - andior PRS0, BHERAR RO PATR R AHE AR M) polP s, AN Toa
and t he WhRKSs stHia, 1]:l4&2etnd/djﬂﬂce hf@ya dtapdre bl neay bedcanfigeecbd od ogyssuich as
Uni ver sal I\/B‘%l |l e Tel eco ni c nl? System (UMIS) Terrestrial. Radi o Access
(UTRA), rﬁﬁ‘if’l\ées‘l”% SHEPA BHFAEE 8196208 AGE NP dE B EARd EDVA
(WCDMVA) . WERMR @Y td B huda ( ﬁ@ﬂmlgatrrmc@rﬁi Rlrthe Wehdidletli 9y &aped
Packet Access (HSPA) and/or Evolv HSPA ( HSPA+ HSPA may i ncl ude

H gh- Speedetotinl Fak eraERE: th@@é@@%%SEPﬂ)Wlé]ﬁldh@Ibaﬁﬁ g?atspveéh%maynme Packet
Access (H I t and the
T T R T TR el R T A
UMTS Ter reﬁcﬂndalthﬂaadmanécmeas (.E5 UhBRApy emhhcdaactmyofe’&ieahﬁll SsHnt deother
interface 116  using Term Eyol uti on nd or LTE- Advanced (LTE-A)
t echnol ogfmlk[oéﬁﬁi‘ﬁ BrerseiBo Al RS, e ARPAAU TR GHAUS he WIRUs
102a, 102w Cteeﬁmb@gphﬁaemeréf%ﬂé qnaye%&m@b %1@&1@%%@&@@&& 80, 16
(i.e., Worldw de Interoperablllty for Mcrowave Access (W MAX)), CDMA2000,
CDVA2000 Bxstorpiweort- EV- DO, | nterim Standard 2000 (1S- 2000) Interim

Vobi o conmicat | ont PiEr M ERaRgL b EaRaf b e B Rar BTN (eoce

GSM EDCGE (RERANYUs dnda,t192bl 163, 102d over an air interface 116, which may be any
suitable wireless communication link (e.g., radio frequency (RF), microwave,
infrared (IR), ultraviolet (UV), visible light, etc.). The air interface 116 may be
established using any suitable radio access technology (RAT).



[ 0022] The base station 114b in FIG 1A may be a wirel ess router, Hone Node
B, Hone eNode B, or access point, for exanple, and nay utilize any suitable
RAT for fwoi2bitreebaosng Wi rel ess connectivity in a | ocal i zedrase@o/osush as a
pl ace of business, a hone, a vehicle, a canpus, and the like. In one

enbodi nent, the base station 114b and the WIRUs 102c, 102d may i npl enent a
radi o technol ogy such as | EEE 802.11 to establish a wireless |ocal area
netvork (YAt | n QBAl Bekianodiamakd Sbb. BAS CoihAiaRohl 4bsapde WIRUS
102c, 102d may inplenent a radi o technol ogy such as IEEE 802.15 to

est abl i sh neaynwbe alresligle nsanma sy stemaamb meyr knpMPANE.orImoneethaanet haess

enbodi nent ,, the base s i t R . 10 utilize a
car Lol bl RRAT oS CBMETIRAEE e DG NS Dot 3RERnIRke o |
est abl i sh egamipl) €led bagerstdtesH DLR ih.thAR AN DONandtHe VETRIA 102ae 152034 at i on

114b may have a direct cgnnection to the_ Internet 110. Thus, the base
station 1723 imRlenent pradietashpedgey Hch@sdiyvensal Yigbids hadecommpupicatione core

network 1 E@g L 3 i 8asiyL heat | i t103; e
network 1 St%?@ﬁi@? e éﬁgﬁﬁ%é %?eénsgt wor K g%ﬁ?? g%?eéﬁk%ﬂgls%pg\?% e Vvoice,
dat a, applintaficentl6 astipwidebael dVIBMA (WECIDREIA)pr SVOONA ( WoelyPindedesi ces to

one or nore of t.he.WRUs 1Q2a 02b,..102c d. For ex ~ the core
notwor k3 GETRMIBHINT QOEAT SHgRCroITEPP e AEket, RS T gttt

| ocat i on- lIsBdSHSPAC ESSPARE- F8SPA Cahy iiRdudé HEhSiecdODHREE AN i Ratket/| deo
distribution, etc., and/or perfaorm high-level security functions, such as

user aut héwered i BIPAmndeuremepeashdnhink Karket Aceass (HSUPA). be appr eci at ed
that the Eﬁg& 04 a MeToly i 'vﬁﬁ? i,ndi rect

cormunicatlor?jfwithnl((g{zﬁ{eoﬁ}tl qib Fﬁg@%%ﬁ%ﬁ%§é?ﬁ%ﬂ§§#g§ﬁggﬂg% t ékggﬁbio4 or a
di f f er ent 1B2H. 10Romayxanpément mratididchoology s asghwdvenddVdib TaredteaaRAN 104,

whi ch may Luti i zi - UT. r adi echnol agy,, t he e network 106 may
oo bo ) it SRR o Aot R R Mot S hotiRoe dpP Sy RGLS s 1 adt o
t echnol ogyrerf0BRAM.fibE (EDERaRELMWDITE- AQG 1F8Y (BTEQ)SCEM®1&S,. @ gateway for the
WRUs 102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110,

and/ or ot h&92Thet wor ksothepemimpdinpg i thebaseesyation: I itreand thelWi Rk 102Red

t el ephone t: i ali e n } ( S). The

| nt er net f?ggﬁgggfﬁ%%ﬁng%&éF%§§€&§y2¥ghg%%%%n e?t%%ﬁ%%%%gﬁ%%ﬁ%ﬁ%%?

net wor ks aMorldeidec éstertiarabdey clormbhcrosamenAcass oftWIMAKDc dCBMAAOA, as t he

nternet  SHovaeaPd dref ARG BP0 HRE e RE R SRR SER ! tokbnhot wor ks
112 may i mghad@ads @d-9%), MtERheStnaarlens CEY- 858)S GT¥Hay ks npiedosind/ or
operated by other service providers. For exanBI the networks 112 may

e
i ncl ude asemBamigaians{EOMr Enbanersddaia retesdaeGoM BuelatiraBDGEHRi 6AMmy
enploy th ol 104 or a different RAT. [0025] Sone or all of
t he WR&%E?G%@S’J?%QEPB%% in the conmuni cations system 100 may
i ncl ude miv@22] node Tlaphidd dthiies 11db én FIGheA WRtse 4 0dacleddidinter]l BRane 102d may

i ncl ude tiple . fransceivers for communicgatin ith different wireless
net wor kswﬁf@:ﬁ %i #Oé?eeﬁ&%gxﬁ’ %I@fsgcqe%l?@l.miz s %@gﬂ%e?n HEAWHR“E02Y shown i n
FIG 1A mayithBlcRAT ifguRketithOns QIFIRsC@hBe Mty telRasRdshak] arnhlkda, which
may enploy a cellul ar-based radi o technol ogy, and with the base station

114b, whi dlpaesy busipbeyy adenieEEReBUR, padinpuscuithidleddye: 1N oooebpEmea, i s a
system di f.an e I UwkpR h i l. t U 102
may i ncl uggé 3)@5(?&&%@%%?%@8%&?% anscgs@ﬁlgg?dalﬂ?fe{néa %&Fwte%g]ﬁaﬁﬁel enment
122, a speadaoldgycsuahhan@EER 3021k ey padalllzdh, aawitekps dydal cureh prdwds,

non- r enov e ry 130, r vabl e nory 132, a._ power 134, a

gl obal pozﬁ)twﬁf % %‘}Pé}:}‘%rrﬁltl e the sgé@,“%ﬁ*&ﬁ%ﬁ‘&&%m% 138. It
wi |1 be apppgcha} edpldidintt HeadibREHidodByudingd VAL FR0Y. $5 R0 CRMHMIRALL on of

t he foregoing elenents while remai ni ng consistent with an enbodi nent.

[ 0027] The Wirdesspryporial &reampetyeors ( Bl Imyat poweheyrageleassiment, 4he pesd al

pur pose_PLpGESSPLay dhFAMMEARANAo L5 85E580 iR Gl 300 F A Plogessor
(DSP), a plurality ot M Cr oprocessors, one "or nore M Cr OproCessors’ i n
association with a DSP core, a controlder, a mcrocontroller, Application
Specific Integrated Grcuits (ASICs), Field Programmable Gate Array (FPGAs)
circuits, any other type of integrated circuit (1C, a state machine, and
the like. The processor 118 nmay perform signal coding, data processing,
power control, input/output processing, and/or any other functionality that
enabl es the WIRU 102 to operate in a wireless environnent. The processor
118 may be coupled to the transceiver 120, which may be coupled to the
transmt/receive elenment 122. Wiile FIG 1B depicts the processor 118 and
the transceiver 120 as separate conponents, it will be appreciated that the

o o A A o N o N A NN o, v .



[0028] The transmt/receive element 122 may be configured to transmt
signals to, or receive signals from a base station (e.g., the base station
114a) ovewotzhg/@doosi nterface 116. For exanple, in one emrbodiSxendssshe
transmt/receive elenent 122 may be an antenna configured to transmt

and/ or receive RF signals. In another enbodinent, the transmt/receive

el emrent 122 may be an emtter/detector configured to transmt and/or

recei ve 'EVCHMAP@D'M%Q@@, Cisant TARINETR.A T Ofc CXAMRBisha YikoRNOLNEr
enbodi ment, the transmt/receive elenent 122 nay be configured to transmt
and recei VembmeR. RiEs shdwhi ghil@i gAaltbe hase witdtiohd 1abpneyxibtatvech diizet t he

transmt/recei ve el enent 12 y-He nfigured t ransm t ,and/ or receive

b conbi saRRistopio He Hiveutt 1B TREs ek Tah ot RS e pRER et e

transm t/ rneaedewetied Biteiiet 142 is tile@re mebwdrk F06G 1B as a single el enent,

the WIRU 102 may i ncl ude_an nunggr of transnit/receive elenents 122. Mire
%%Waé

speci fi callP§23lt he Vi RAdD1 IR OIS ORTE R e cornnetwark 18Re

enbodi ment,; Q I RGHUAS FLWR O 8e U520 L LEEREIYE El ement s
122 (e.qg. rw &E}Fﬁa\gﬁgg{ggt g%nas 5&?&1&?} a1 ﬁ% tfip%yla%gél?%cg}%ia%g %{ re S’ess

si gnal s owed/driveicaiover imternfed peotddd .(VPIR) 30 vites toroan st @iore of ROWHRUbe
configure 0 ul.ate si.gnal s that, are to, be .t smtted. the
Cransoi 1/ 19ee: TR IBRE 10k, P eambc st a et LPE R bR sl

recei ved RynfrbEbilliagseivides aa6ikdocltRME Hsed 8dividds, proiRed aline, IntdiaedMRU 102
may have nulti-npde capabilities. Thus, the transceiver 120 may i ncl ude

mul tiple cPaRestEityeYided distrahim, pts- ere/opwraiorro higholepolpreiydvactians. nul ti pl e
RATs, suc - ‘ | E .1hO .
processorgg?gE%gﬁgﬁégv#%ﬁéfgggﬁhyﬁ gﬁg %é%gdagg??gﬁgpggy1ééggﬁéghﬁ%er i nput
dat a fr omapbheistpéaket fhv RADNpHEnand@dthet doee ketypatt 1BGMagbd/ipditeheor

di spl ay/touchpad 128 (.e.qd., | i qui rystal displa di unit or
or onns o | fulrEd fommng CatistTp ey R R bt Th St TRb S BORR 5y

al so out pub4usardifateat RAT. NorsRaaRE /iAlad a0 eldfcontde ek ey PRJRARS, and/ or
t he display/touchpad 128. In addition, the processor 118 may access

i nf or mat i dR4f Whieh raanbe ulisingara i WTRARpdigtsehrglogiithaprre neswerky 106 uch as

the non-r %Véi‘i@& fie @%%uﬁ?c@lti%ﬂ%i% ahdtfef RARY @%EEESW@D%%{@%?%&@T@SM

non-r enovabl’e nmenory may | nclude random a read-only
menory ( R@Mlio tackhariazydi sk, or any other type of nmenory storage device. The

renovabl e ry 1 may i ncl ude subscri ber identjt dul card, a
remor y stAGEH o s e ReCae GPAT SEy DHE RGP SEd 8 & AR a0t SV THE bt hor
enbodi ment;$2at T@NNOLED0H td h8cdMBYhAPSTDS 10N tAE TRt A8t { I®@MndAIhtaLOr e data
in, nenory that is not Ep sically |l ocated on the WIRU 102, such as on a

server or bgtterks 1dénphe &S IMhE08 shavinyludporewt-sratzbed seemhesomtyonas 458
0032] Th : iyve t 34, and
my bo cotbr SEPRAREAR MRS AT TR TR B0 YRR, &n

conponent glabal e tbRINtdfran nddied @onyutes nerveekd 34d desicdsehatysesoininadd e devi ce
for powering the WIRU 102.  For .exanpl e, the power source i ncl ude
one or moEBTGRYPIEHIN Bl guch s qu trﬁP%‘R@FE)HﬁHH?ﬁP{W@i%Cﬁ%%W -zinc

(N Zn), nigakelrafBptoddy DB a b hitEhintel-hdthirdBcbO@P{ 1 tHODOP/IPtiRtdrneS Ol ar

cells, fuel cells, and the |ike. [0033] The processor 118 nay al so be
coupl ed t oretoeolepgec Rhpnetwarks 112 may include wired or wireless communications

networks owned and/or operated by other service providers. For example, the

networks 112 may include another core network connected to one or more RANS,
which may employ the same RAT as the RAN 104 or a different RAT.

[0025] Some or all of the WTRUs 102a, 102b, 102c¢, 102d in the
communications system 100 may include multi-mode capabilities, i.e., the

WTRUs 102a, 102b, 102c¢, 102d may include multiple transceivers for
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whi ch may be configured to provide |location information (e.g., |ongitude
and | atitude) regarding the current |location of the WIRU 102. In addition
to, or irwbDbizeu/bgost he i nformation fromthe GPS chi pset PC34IS24100434FRU 102
may receive location information over the air interface 116 from a base
station (e.g., base stations 114a, 114b) and/or determne its | ocation
based on the timng of the signals being received fromtwo or nore nearby
base st at ighswuditattihd lvifCAARPLACY LRL: hBALorkOR T RIAH0% FBYIACIHISE

| ocation information by way of any suitable |ocation-determ nation nethod
whi | e r endioni expneidasitbe eWTRA t HO2gn sleosoio dinndlG. T 0847 Thee cpnidgesdoto 118 may
further be coupl.ed to. other perjpher 138,, whi ch in de,one, or nore
Sof twar e SABPLIP RRedRish ¢ el LPRELEL B o0 e ePBiar CrAHEErEac

funct i onalrhliy tadithoygyVa®aitbrthwbas £850r DTS GihioH ity eln@loyexaMH 802 he

peri pheral s 138 na¥ i ncl ude an accel eroneter, an e-conpass, a satellite

t ranscei vépdiogeehnilosl canmera (for phot ographs or video), a universal
serial bu B) p i Walp'R LEen iye i , a
ande 1o fibdset T dt KDoA R RS AR 2o
uni t, a digiRlal 1bushe WIRYel(2 mayediladplaayercessar \Lilden trpaveeipbiayed, arodul e,
an Internet browser, and th ike. [0035]FIG .1C i system,diggram of the
RAN 104 atREREDEFL BRI 05 heBOItHE PR e MeB R HEHER Athd ed
above, thelidpAN/AQ4AhPRY 18BPhEY-ré@fovHld Ritriadi 180, @6MBOAINIENE A0SO Cat e
with the WTIRUs 102a, 102b, 102c over the air interface 116. The RAN 104 may
al so be i PoWgIMARTEatdforR GlobAl phtieping wetsiprlPehinget 136, and other

2011/ 0200 / i -Bs 140a,
140, 1408 TRGUaR Tt Tl TRa BB P e ey e Ry BRI e any
nunber of celbtetBm vhithe foregaing elgmeobs vdtikntemainingroesibedt meinh . ariThe
eNode- Bs 14Qa,,. 140b, 140c may each include one or nore transceivers for
connunicaﬁpﬁﬁdﬁPPﬁhthe WIRUs 102a, 102b, 102c over the air interface 116

I n one enbogiizrent, The peddesirBI SLARRA be kA BbherdBPErpHBY prédeksTeatspMiyO
technol ogy. Thus, the eNode-B 140a, for exanple, may use multiple antennas
t 0 transnburppsedireesssey, grrapsentinal nrodeswdi § draial sleed rEecgpror SDPPOM  t he
WRU 102a - > - aoci at ed
with a pa? thl[l%%l %]PF@%{}IOB%O%%%%%?\%%%Yﬁﬁ%ﬁgrﬁég%ﬁ?%gg%gg&ﬁ} cﬁlaﬁgﬁeacr adi o
resour ce MRAgerentontiediesiaonirodvancbve rAppéicasooipeciBcheegratagCtuittsers i n

the uplin /.or. | i nk, d the |iKke. shown in FIG 1C the,eNode-Bs
PPIREPRNE (oc e B A SAL IR L RS At s R R e K

[ 0038] The jgREEatRB IR Sl@ﬁ SHAM i RhfdeCand Gh8Bikel MHLEIRCA:OPRILE ik &y
managenent gatemagyé;%%@gl42, a serving gateway 144, and a packet data

net wor k ( PBRPrga » dafi ITecasaits, BPWeheortirl elgolHgU EIv mERtessiage
depi ct ed %%d%?rénr?gfﬁ%@e*}frfggﬁ?ggn%l\%‘g@{agneg?/%@es' oM TR RPRS %ﬁ%@{t@qu at any

one of these ele r operated by an e er than
t he core méatslesdenypenateot. ThOpB@EJdve 1VBM 4R qcvaylddeo clhntraate@dvdrd 26ach of

t he eNode-Bs 142a,  142b, 142c .in the RAN 104 via an_Si i rface d may
serve as A TBORtPY PRSGEPIEELO fés@aWﬁPél}m{%éele%%% béﬂﬁﬁgﬁﬁsiﬁe f or

aut hent i cafehd@s #8FrScRbort NG MVERYS k32861 vd ORI asl@BEratbB@hBonents, it will |
activation/deactivation, selecting a particular serving gateway during an

initial ateaphresiatedéehagitReprd@sser 1162bd thopransegvert 120 maklee ifegrakgdE 142 may
al so provi n I f tion.for switching between the RAN 104 and
(OB b e BB ack RS S

ot her RANs T radi o technol ogi es, such as GSM or
WCDNA. [0028] The transmit/receive element 122 may be configured to transmit

signals to, or receive signals from, a base station (e.g., the base station 114a) over

the air interface 116. For example, in one embodiment, the transmit/receive

element 122 may be an antenna configured to transmit and/or receive RF signals.

In another embodiment, the transmit/receive element 122 may be an
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[ 0040] The serving gateway 144 may be connected to each of the eNode Bs
140a, 140b, 140c in the RAN 104 via the Si interface. The serving gateway
144 may owoennld2goosout e and forward user data packets t ecfrruseoiioessssr RUs
102a, 102b, 102c. The serving gateway 144 may al so perform other functions,
such as -10- anchoring user planes during inter-eNode B handovers,
triggering pagi ng when downlink data is available for the WIRUs 102a, 102b,

102c, m"m%%&gr/ae@cﬁ}rqrohﬁgufemo%ﬁs19& Mb?ow&e{sveli@@%v,%mbiﬁg%ﬁnd the

like. [0041] The serving gateway 144 may al so be connected to t
gat eway l4&nabhifehexmmyplpr by eleandtibe V@RI tGR4, theORinsnli02ecewiet dlemeness t o

ket - swi.t,ched nnet war k h as..the Int 0, .t.o faciljtate.
ommuni cat Pane b WeRor bR 994 R T Bt A iR H el BiHbyi ces.
[ 0042] The b¥Mppkddatyd seftvibegtrgabowiecdiéd d@yentnle? fmage bl ddafighrely el ved

serving nobile |ocation center (E-SM.C) 150 for at |east control plane
posi ti oni AERSHHHBRE/ OB Kereltsr asesranhigation af aislasapE#L i on to or recei vi ng

| ocation gﬂ%ﬁég&mt i %Jdd@ﬂ%ﬁ, QﬁhM%e Q%mi%@%%ivejeﬁ&ﬁent[l(égé}giésg?&e&9{ e

network 1 y facilitate comuni cations w ot her networ For exanpl e,
the core ddGwiilk a306 simgle priomiie theeWIFRUS10P0 2wy I@Pide 2402 cowmbér atcess to

circuit-swtched networks, su as, the PSIN,10 ilitate

ot oot FURETH R S Risn B e “Tlsba S ramms e e 102 EY EELOY and. 11 ne
comuni caiN[IVM© tdemi@s.. Thelks, @XaFRhtodiient BhEeWTH W0 X mbGnaye twebride, or
may communi cate with, an I P gat E\Naéz g; g., an_ I P nultinedia subsystem (I M)
server) t HagredeElRaaiteceive plomentad gwsuHtipeanispaan dppbraasrodinghd t he

PSTN 108. ahﬁ.r%ﬁ@iéictrf %Telgggesi%gég NES éﬁgt@r%’gi\! éﬁép\/i de the WIRUs 102a,

102b, 102c wt ess to t net wor ks , may include other wred
or wirel e§80303t wor KEh¢ trahs@iierd®f edhyardioofigopettatmediubyteshb gignglsrthiatce

provi der s L 00441 FQCUS1 00,00 15, STk PhaNE Pland SR AT RER o0
signals that are received by the transmit/receive element 122. As noted above,
the WTRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may
include multiple transceivers for enabling the WTRU 102 to communicate via
multiple RATSs, such as UTRA, E-UTRA and IEEE 802.11, for example.

[0031] The processor 118 of the WTRU 102 may be coupled to, and may
receive user input data from, the speaker/microphone 124, the keypad 126,
and/or the display/touchpad 128 (e.g., a liquid crystal display (LLCD) display unit
or organic light-emitting diode (OLED) display unit). The processor 118 may also
output user data to the speaker/microphone 124, the keypad 126, and/or the
display/touchpad 128. In addition, the processor 118 may access information
from, and store data in, any type of suitable memory, such as the non-removable
memory 130 and/or the removable memory 132. The non-removable memory 130
may include random-access memory (RAM), read-only memory (ROM), a hard
disk, or any other type of memory storage device. The removable memory 132
may include a subscriber identity module (SIM) card, a memory stick, a secure
digital (SD) memory card, and the like. In other embodiments, the processor 118
may access information from, and store data in, memory that is not physically

located on the WTRU 102, such as on a server or a home computer (not shown).
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shown with respect to FIG 2. A WIRU 200 or an eNB 210 may request sone

| ocation service (e.g., positioning or delivery of assistance data) from

t he serviwgQ 2MuB28@8 at t he non-access stratum (NAS) | evelCT(Usa)10/045458
Alternatively, an entity in the evol ved packet core (EPC) 240 (e.g.,

Gat eway Mobile Location Centre (GWC)) may request sone |ocation service
(e.g. positioning) for a target WIRU to the serving MVE 220 (I b).

Al ternatiyghdp the pgl ﬁf&gsm1§%ﬂa§ Blecfc it iryiRb. 200 Fa, detigym ne the
need for sone | ocation service . g. | ocate t WRU 200 for an
energencya@dlHmy(mtyonﬁQMEﬁvaQ@&ﬂﬁﬁ@&@@ﬂéKﬁ%&ﬁﬁbmﬂi@4@4580ﬁbe45hmhe MVE

E oG 2a6 et PisRIay 20 oBht pEferspOrEatn et s oy RFRIF IR the 210

for the WIRpZRPingthg WTRU 102t ¥oR e plel ﬂfelp’bgzeME@SMé emenias iffluasshst ance
data (3a). In addition or instead of step 3a_the E-S 30 may instigate
| ocation [S¥ sreadrecelihatterigsde wwk?beadmémg MGy, Iedf%h%n%(N%ehmcgﬁl esti mate
ol post U1 GAlA0KEAY NSIEAL S8 fuhGof (BIRAS et LPnasabBlMRCendata to the
WRU 200 ?%%Q? yg SNLC delnaO Kﬁ%n gfb%?gag'%@ogat%o%ﬁgegﬁ?cegresponse
to the MMVEKR20 and i ncl ude any needed results, e.g., a success or failure

i ndicatio quested obtalne ti r. the WIRU
(3 Tooat Ty ep TE R S TR B8 RE ChasBonl Y™ GPH RS 026 | on
service r Qﬁﬁéj@S@a}l Be hefiMiBY t34Fotide TbogiNBfdRatiatk.kNtditidenhdeeded
results, , a location estimate for the WIRU 200 (5a)). If step Ib was

per f or ned, a&lwemgazémgﬁhy cpgtenf focatipn ehthao W IdeY i0ge Ip adgBimeto ot tthe EPC
entity in

et Y, LB h NN APCED OB LB WERE, Jobosatien
| ocati on é@]amonenfcn'smnmeoweedhe\aeldmtarfateeﬂ)l& ftom agsisststatien segvibase t hat

assooi at edtohi DrivennrtcnyCe drieTats Maltie oy b0 FRed 3 Biovs e

two prot O%Og!rﬁﬂé BatngBdcebRdUseth (W6 FURPRES the@fbyPBEEd istdtidig: KTKiROsd ti oni ng
protocol (LPP) and LTE positioning protocol a (LPPa). The LPP protocol is a

pOi nt - t 0- FEPHRCIAES thridhe NETREH 2 may FeanradogutomdormpatiogirUvasof athe LPP
passes thLgig L e MNEHANENE AR00 (O e M colher bR rgt ool may

be used f&r trans positioning re ion
schedul i ngmhetlonemst i on) between the eNB 320 and the ESMLC 300. [0048] For

OTDOA net a WILRU observe i gnal s.of ., severa hbor cel measur es
Cho oboer VOB oo HTr Brgrshe T of nep HOer be S e e Bt 28 T ot o
own servi H\‘éhﬁﬂﬂa)y,m@lﬁlde LBPOF hifort BEBRatO 16 RETINRK mddulNBalBiedk the
network then derives a positioning estimte based on factors such as known

depl oynentadriéamal deaiues. thactiemdity eandii yhedrorswialess cormafiyityr aRein ssion
time -12- g Epieertfig%ggmw 1%%?&1?&'311&&&4 n'd?:cél@?orﬂﬁte}“oa{ﬁ(e «C Qzl%awe like.

This is refer assi'ste ositronin eérnativ
net wor k prsawlhltestrbheceﬁmt ardigital ctehﬁeIWI' R+ pboﬂogmphtsh& WD), ecm’puexeal its own
position frog1£ ? sur emen usi t hese factors and. t he obseryved tine

di f f er enc&§™ PYRER Y u{béﬁtéﬁ? ggvyf(ﬁl & televigign dFansgesr AhapeR T eas ed
posi ti oni N@adset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital

music player, a media player, a video game player module, an Internet browser,
and the like.

[0035] FIG. 1C is a system diagram of the RAN 104 and the core network
106 according to an embodiment. As noted above, the RAN 104 may employ an
E-UTRA radio technology to communicate with the WTRUs 102a, 102b, 102¢ over
the air interface 116. The RAN 104 may also be in communication with the core

network 106.



[ 0049]WRU tine difference neasurenents may be defined based on one or nore
reference signals (RS) fromcells being neasured. The RS nmay be either

Rel ease 8wOTPHI1@ebdo8Speci fic RS (CRS) and/or a new y desipgma209ii4soOni ng RS
(PRS). Either may be used individually or in conmbination by the WIRU to
derive the nmeasured netrics. [0050] The PRS to be used by the WIRU f or
positioning purposes nmay be contained in either normal subfrane(s), or in
Mul ti - Mediggods oadcaphe RUKS 1 mh{ HlcRudel BGHIEISY | MNRL YRIK 140BRNHIERAT ved
subframes. The PRS bandw dth nmay be configurable, e.g., up to the system
bandwi dt h berappreubdtedaimat thOBRN W maajt icbsl: ofy gemberbf eNodardsfvrile
illustration purposes re,.than ong pasitjoni.n ubf r a | ] pcation may be
needed by TRETIRRE To SBE Yt A SRETEA e bt gy PPy de0f g REREY erent
sanpl e f OleaéiNihcliddBie®r a6 itfdrcdiebgiboscmmbaicatingmitiethe WTRUSAL 026, 6
consecutive gositioning subf rapes may be needed.to derive one sanple.

Fur t her morl@2bpH¥ctqvehthyaisdptartaced Lraynopsicaahadiment dhe pNodebsa49a,

peri odi ci 46, %40% Bray L Ii0on OO tjegl%ﬁlé%’.o’l'g;ﬁé,”?ée eﬁeeﬂe-gomal, @5 ng
occasions may be sem -statically configured and coordi nated anong

nei ghbor i rgamNid eBy)use[r0UHRA/BBENNR e Beirarsn8 it elasesgnalh én andedccase
positionin ubfr.ames,. may,h ane PRS pattern as normal subfranes.
SpecificaWﬂ?@e?ﬁgggaﬁgmﬁhéhﬁiyfgiﬂf y be used in all PRBs used for

posi tioni ngoam frequeacys theraNsicoBs 180QNEL0bUbio@RRy PEhessBRetddak itara( s)
simlar to the CRS in Release 8 LTE may be generated as a function of the
Physi cal @articylpr celti(potashoye) ppdurap e gepfigpred (obsnflepgdhic raspEceiat a may
be provid -t hr i .. |ay i | i : o]

resour ce. oAk Hshy A o AREhidRY e AR Mo rAtuna

measur enenndidratowmdinkbend skdliker AOEDQAnGaIKIGL. A€ OnseNede-Be 146 1REber ence

Si gnal Tiqﬁ D fference STD% The RﬁgD - 13- be defined as the
Celative AR MPYOPIEPRREE BUPWREANGTRA|Ave] anRF DEPTatE: ywhich nay be
defined agodssb(ranmeRX core dedwidik a8 RhdwnWHeFEG TU A4 RRXde hSméWiBt | me when

the WIRU receives the start of one subfranme fromcell j and TsubframeR 1 is
the tine whEREeHRenERIsYaE YIVED 4% acwrvewpetavay 1ddaphd 6f vasket datt r ane
fromcell | IS\ C. i } iV f ell j.
The 1 of er SSEROR PLAVELASEEL 148 MR fofh b h o P L BRI EE RAREC e
ant enna cannect of tié coteenddfiikik 106eitRSIDbaedpuecdamedtthahynpenapgdlthesbl e t o

intra-frequency cell neasurenents and,|nter-frequen cell neasurenents.
[ 0055] Wi TR G ARy et bY BRERUD TR RrBe hey easl
operator.

[0039] The MME 142 may be connected to each of the eNode-Bs 142a, 142b,

142¢ in the RAN 104 via an S1 interface and may serve as a control node. For
example, the MME 142 may be responsible for authenticating users of the
WTRUs 102a, 102b, 102¢, bearer activation/deactivation, selecting a particular
serving gateway during an initial attach of the WTRUs 102a, 102b, 102¢, and the
like. The MME 142 may also provide a control plane function for switching
between the RAN 104 and other RANs (not shown) that employ other radio
technologies, such as GSM or WCDMA.

[0040] The serving gateway 144 may be connected to each of the eNode Bs
140a, 140b, 140c in the RAN 104 via the S1 interface. The serving gateway 144
may generally route and forward user data packets to/from the WTRUs 102a,

102b, 102¢. The serving gateway 144 may also perform other functions, such as
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to tune its receiver to the appropriate downlink (DL) carrier frequency and
may therefore not be able to receive on the serving cell DL frequency. In
addi ti on,woeny/ewson WIRU RF i npl enent ati ons may use f PEqS2EY/ 045458

synt hesi zers where a single oscillator may be enployed to derive both DL
receive (Rx) and uplink (UL) transmt (Tx) frequencies. This radio
frequency (RF) architecture may be facilitated by the use of comon DL-UL

frequency aﬁHR&ﬁ%ﬁ_Q%%t;?Qﬁ&sddﬁh?ﬁt&ngN Q@B%%ﬁﬁ@@ér@,%igg@ﬁﬁ% g%gfn IV}IPM}? n the

WIRU tunes its frequency for neasurenent purposes different DL
f r equency dowating| dithain aveelablvefoarleoWdR Uy 1025 Hlb, SOP¢i mgneging, andhe WIRU

may not be able t i t a I r 1 n_t Tx frequency channel
in use in°tH&E %Oé](r%?ffstﬁg%lt%q W%i?§aq§§§1dm% %Iﬁ(?%%eo DL frequency channel s
in certai fo@Q3]or LTEhd seettingneyevRanmst Ay al’e bt eshekRgeo tige RDNfdaesgncy
channel s of other 3G or LTE bands., such that a DL neasurenent may not be

hat
reliably péPf Bhibamavt providestder WIRE L@2and2br 1826 wathcasceento ppeket-
t i i.Qn U -chit . t
ransm ssi;QRs,by ﬁ&%ogﬁgf%ggga%@ﬁﬁt&na R tﬂ%aaﬁsm[c%%%g?&ﬁﬁnéuppor

such separate tuning UL Tx frequencl es. ough the
met hods déstwednethen¥A®IUs HiZa, $68wi0i2n anddRenableddd@ceand RSTD, t he met hods

are appli to i.tioning measurenents and siti.onin t hods.

Mor eover , (t@ﬂzﬁoughameeﬁm#ﬁiéggr %eggl&gigﬁgwa% %Iﬂa%%grg%csec%?%%g}’ﬂs%d;rt i cul ar
conbi nat i @BSrineaRPileRICAA6h aidLO(E-SMIIC)aboEacH 168t badréTeYakeodBRehi@t one or
in conbination with other methods or parts of other nethods. WO

2011/ 020068PETt Bed daveod By geqtomsnfaveiahivado aF gecgivdrs Josaidomifeimatios
choosi ng ?ﬁ%ﬁ@ﬁé&g@l@ﬁ@lg@a RRSK I@Cone met hod, the WIRU nmay det ern ne
S or I i

whet her to use PRS'for positioning neasurenents based on the
exi st ence [0043 PRS. THéeordiRtwoely 1KAonapfadih@te xomiendeatans withfathere

allocation of the PRS in the.serving cell. based on .hi sj gnal i ng.
The f nf or REEYBHonayP e eBHUadEEeE b RoSERE I asaredrsans \GRELsHS2a 0088 For
exanpl e, i1h2PRORXEH Sictdds thQirs€it \Siwi@he& nktwhiike, WIdRLA B RISENI fosf &

determ ning serving cell timng for use in positioning neasurenents, for

exanpl e R&DLtatH comprtationghpiecen the WFRU sy auk2bp&gand tgadisiopphi ng
timng rehatjye.t Ser Vi : , ) i - guency
cel 1 5t nat e BphRREFANT B - FRFMARTIITR ool IR OE AP0
t he WIRU lindkde,f ar nfPRScaofimomivete ceklh,san TPt hetesaye(eibin dife nagdtiedidPRS of

t he serving, cell etermnes their relative timn o the serving cell,
For exampPabSrsyey I MEh ey DAL SO Ea S8, A ey Ui EPTE G TR T or

det erm ni n@etddd 1 PSTAL 198 1A 4dWBtiSE! tHeNDrE SlebworkU 06 3$ayRPidIidOthany

i ntra-fregﬁenﬁé cells that transmt PRS in subframes that are different

from t hoseVEBRalRian g0PRI 08¢ wite aewpy thEhecv¢tworksd 13rehichgnay terlede WIRUY,
(e.g., in . . P 1 §SI R is told,
for “exanp i AR e S uBRE R RRRL SR AP M S AR RER G S o, cel i
and servi mgodaéts. t ransm ssions). [0059]1n another nethod, if the serving
cell does suppogt PRS, then the RU use. CRS f.or both the.serving
col | ana. 40k ot horFocuping gitihertay Dok BB AT AOgBT EP BT e HREBSUPeont 5. and
for deterghpAgvithecdiRbatd FR:.12.MR WIREDEN 6L aRheINEeNo de@bbt sk t he
serving cell, such as for RSTD in support of OIDOA. [0060]In another

met hod, i flocatioalseryies (ge2- mwabiinrens aodsd1viesy okapsporncePRS) frovarthe Ber IERU may
make t he ' t r I ' I : on CRS
ke he SRR S5 L Aty O A SRR SEL B o0, S,
RSTD neaswhern®otvedspadkePRSrd CEPOhe240eld.g.arithtERey fMobildhd.oottiet @eltte
[0062]1 1 AARHNSY it igest Sae 16cation st (3 Sositionioy forh (redet WTHEFY O

to the serving MME 220 (1b). Alternatively, the serving MME 220 for a target

WTRU 200 may determine the need for some location service (e.g. to locate the

WTRU 200 for an emergency call) (1c).
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tell the WIRU whether to use CRS or PRS. For exanple, the E-SM.C may -15-
signal the WIRU via LPP signaling whether PRS should be used for the
servi ng cebl2p1iandooBor whi ch other cells. The default mayChast@o0sasSCRS,
i.e., if the WIRUis not told to use PRS, then the WIRU may use CRS.

[0063] I n another method, if a cell, serving or other, supports PRS, then
the WIRU may use PRS for t he positi oni ng neasurenent for that cell. If a
cel I, serypgygior othgs vdess p@ﬂermaﬂgfe& tﬁé,-?i%caﬁbﬁ@efvh& WIRL R, uge CRS for
t he p05|t| oni ng measur enent ?or that cel I n anot her ah hi gher

| ayer si griMLOg3063). Bhe HsBSM1LI(230ahhy thwm 1meﬂe¢ah1@n pmocedgresemthtlmel | to be

nmeasured su ort P neasur ed
Suppor ts PRAITE KK THAOURUNH gk DR Srbost e F gt pis

[0065] I n &@insft&fce Rt sh). hhgilﬂﬁtlb@)éﬁﬁnﬁb@&laf ke 3MYhbE-SNHWA REOtedyt t he
WIRU whet her _or not each cell to be nmeasured is synchroni zed |n its

t ransni ssil@igste pregtignt procerirgs Wity ghe AV TRUTRRO. Hiegheto phiadt aslogia ng nay
al 'ow for eghﬁla@%ﬁb 1«Jlbﬁmgqﬁeasﬁm{lgﬁﬂggmw%r WERY 15&%n84sg1s9£{ce%fa€&£o alle

cells to be neasured) are’synchronize Felr transm ssion o
with the sbe WHRBUC200 (SHJhi §‘hmfa1§1 IMLAE® msiyrdenfmovidearpicetioa ssiigd e bit.

[ 0066] I n anot her h be used, for the neasurenent, but the
bR, s ur BrHsce (8 B M 2a0ant ettt RER RIS e anpieEs teo GRS
| f both PRSlaRdindRItRhea], iPoefuddtial hhd obtdiBe IR BBYN dssigaitd f6ehdRSTD

measurenent. [0067] 1 n another method, threshold paranmeters nmay be provided
to the WIRUTBY ¢he network for use in determnlng Wnether the RS

Measur ene re of pSybfingi gRL arahihby iR viNE R@IB TeReMmisent s.

[ 0068] I n Enot er net hodIg t he %/\f% may use elt ‘;

service response to the WTRU 200 (or the eNB 210) and 1nclude any needed
results, (e.g., a location estimate for the WTRU 200 (5a)). If step 1b was
performed, the MME 220 may return a location service response to the EPC
entity in step 1b and include any needed results, (e.g., a location estimate for the
WTRU (5b)). If step 1c occurred, the MME 220 may use the location service
response received in step 4 to assist the service that triggered this in step lc,
(e.g., may provide a location estimate associated with an emergency call to a
GMLC) (5¢).

[0047] FIG. 3 shows the two protocols that may be used for support of
positioning: LTE positioning protocol (LPP) and LTE positioning protocol a
(LPPa). The LPP protocol is a point-to-point protocol between the E-SMLC 300
and the WTRU 330. The LPP passes through the MME 310 and eNB 320 to the
WTRU. . The LPPa protocol may be used for transfer of positioning related
information (e.g., PRS scheduling information) between the eNB 320 and the E-
SMLC 300.

[0048] For OTDOA methods, a WTRU observes signals of several neighbor
cells, measures the observed time differences of arrival (for example, as compared
to its own serving cell), and reports these to the network. In one method, the
network then derives a positioning estimate based on factors such as known

deployment locations of the reported neighbor signals, known transmission time
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measur enent s dependi ng on which provides the better quality. For each of
the serving cell and other cell, the WIRU may use CRS or PRS based on the
i ndi vi duavoquorldzooos Al ternatively, for both the servi ngpceluUs2amna4zasher
cell, the WIRU may use CRS or PRS (sane for both) based on the individual
qualities and/or the conbined quality. WD 2011/ 020008PCT/ US2010/ 045458

[ 0069] Descri bed herein are nethods for designating and using reference

cell's. [0Q{#, elﬂeﬁf@snaf]lﬁ&w'cl\ﬁodﬁehg% b ndS3i R ”éﬁd 1 18, eﬁﬁ; NGferrBl Lo the

network may tel which cell is the reference cell for positioning
measur enments YV TRbeassefted postteoroniz] Alveynadivelynyhaiaottwoek proyidssithe fagtaretd .

Al l ow I | h h I
or ovi o baRER) LEC SR aee TROR ORI 1 57 kBRpenlER St HRORFRD ERvalin

handover . ukhaf these fdchers\WhRUheRYs@aBd titvedifeséides bf agivie asddsai@htistsand
measur enent reporting after handover w.thout changes to reference or
nei ghbor (':Fé]llf’r és wsferrebtael Ty -based Bedtieniadce dat a [0071] I n one

embodi mene réf the W't é‘cﬂi‘fe%é?lc%’/ﬁésﬁ%xﬁ@ﬂt%nﬂ ffn%fi%@&?@n&?é I, then

t he default erence ce serving ce I'n an exanple
met hod of owheare tréfererek e@m&ﬁe(RSé Iftonh selkedteing m&aemmdn@he BIS| may he egkest ence

and subfr aII y provided to t WRU via, high
yer i g S F OB ST Phediae RO H Anirorrh R it Siethe ot ifnt s P
and/ or \AhaPR‘sheEﬁuafmayrae abdDigaii@illysorfif ot bmmalbids biyihé METREteaehRee cel |,

then the default nmay be the sane as the serving cell. That is, if the WIRU
i s not tolthemeaﬁhjée P&i%nce of PRS in the reference cell, then the

exi st ence RS | ITARPRSSEGNEALGTHL WERDIS: SATR AR BN Shee Of PRS
i n the refcentemeel oeklthet hermth eulst"nadixhe@meoxairi dbdtiiMadianBrdaecasf cweenace cel |
S e SO A AW SRR OF BRSLA LerRebig Selb
may be configurable, e.g., up to the system bandwidth in a subframe.
[0051] Without loss of generality and for illustration purposes, more than
one positioning subframe allocation may be needed by the WTRU to accumulate
enough energy to get to one measurement sample for one or more specific
neighbors. For example, 1, 2, 4 or 6 consecutive positioning subframes may be
needed to derive one sample. Furthermore, positioning subframes may typically
occur in certain periodicities, (e.g. 16, 32, 64, or 128 radio frames, and positioning
occasions may be semi-statically configured and coordinated among neighboring
eNodeBs).
[0052] MBSFN-reserved subframes, when used as positioning subframes,
may have the same PRS pattern as normal subframes. Specifically, the same
PRS pattern may be used in all PRBs used for positioning in frequency dimension
in one subframe. The PRS pattern(s) similar to the CRS in Release 8 LTE may be
generated as a function of the Physical Cell ID (PCI) as one input parameter.
[0053] Assistance data may be provided to the WTRU through higher layer
signaling such as radio resource control (RRC) or LPP signaling.
[0054] The time difference measurement that may be used for OTDOA
calculations may be the Reference Signal Time Difference (RSTD). The RSTD
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reference cell, then the WIRU understands that PRS is not supported in the
reference cell. If the WIRUis told that PRS exists in the reference cell
but is nowoteolidh20dee subfranme all ocation of PRS in the reCensece/oesbss, t hen
the subfrane allocation in the reference cell is the same as the subfrane
all ocation of PRS in the serving cell. [0075]Alternatively, if the WIRU is
not told of the existence of PRS in the reference cell, then the WHRU
under st ands, | fidferftRa assth@%laavga%hgqlflf&eh&eoét%% GER gﬁa Leul' fwh‘iﬁ? WIRU i s
told that PRS exists In th erence cel i's not -

subfranme ahdyeeddloredafs ’II%R{BameHXJ%H?euwre{ee;n,@vim@eEehblfmmemathe hlns;e whynl;iee seen as

an error RU may. act. as i f .PRS not, .con ured in ref erence
col b T 00 ERY et SR e B PR g i b ERR PR S thefiiEnce
cell, the WHERUhY SEER Utret dive i@ biespdr@inLitariTofe Sebfrahk MoRgcdldrthase in
p05|t| oni ng neasurenents, for exanple RSTID. [0077]1n _ another exanple

met hod, i s BRESSEIR Bme thihe pebfrane ressiedden Cﬁlrlldj 'Ifhr‘i’éfefeé?’é?ed?%’ét feethe i s an
intra-fre relative
Lo the ol e B R e OO ¢ Pt
transmt I-THERS‘TTI) e asaree e nf ayareeep pdis allh o ingfeefrequeencg edll measweemenbe WIRU
may | ook for f other cells in the sane subfrane as PRS of the
referencea@gllif1 eﬁr{geod’e@flgﬁ?ﬁgle?ﬁ%ﬁefn%fsatl ve tining to the reference cell,

for exanpligod3PTD. [WHEBhdkiADItBE fregY MR BedBRIOA6Nts] TheRRBR®XWEY Beéd) t he
reference cell and the reference cell _is an intra-frequency cell, the WIRU
may use i tofwre Yereehientnthaaniraprine dorynlnk @lykarderyeapresppd BBF exanpl e
RSTD, of r.afn b hat are
i e ont “PEstbpR LRUADEY ril S WL <o DR L ] BB h ™ own ¢ 0
t he WIRU. nkary eouanmlneW’]%RsUl]thtmg)l@aeleta@fonasyamhuserfmweBEgS synénsmessi on

where the RU may be t the SFN offset betwee ei ghb cel] and

o er ence "HEIT o BHRE HeLTGHLIES Do HOPIGF bt TERTe DRtV oLHE MRV gHbr el |
and the sep¥inRAUIG thamisitiire fr@a@ér@ﬁws.em@ taddtrelgnenSLME NG cRRbdtusd that it
can derive the SFN of f set between the nei ghbor cell and reference cell

t ransni ssimshe aF@@?@Plbﬁthﬁuﬁﬁﬂﬁm@lqm@h Breanpray dt“@(]ﬁxrd#f@fﬂé?ﬁdé el | does
not suppor} t: ell and
each ot hertndql‘ﬁ ﬁésce g?er %rgﬁ\?}ﬁ?%eeg??rﬁe%w?%& et er@ﬁ'ﬁx&ﬂ:&%f

rel ati ve tmaemsudérhémtr enqmsbettme@rmﬁ"aIHmtc]éLl fraqukrtichechraainet ehae thel bne for

examl e or, FSTR Lk SueRortof (IO WHAPBOLY NoPfl SRS IRLNGL.R! vhen 2

cel |

transmit on the UL Tx frequency channel in use in that serving cell either. In
addition, some DL frequency channels in certain 3G or LTE frequency bands may
be too close to UL frequency channels of other 3G or LTE bands, such that a DL
measurement may not be reliably performed without self-interference from
concurrent UL transmissions by the WTRU even where the WTRU RF
architecture may support such separate tuning of DL, Rx and UL Tx frequencies.
[0056] Although the methods described herein are shown in terms of
OTDOA and RSTD, the methods are applicable to any positioning measurements
and positioning methods. Moreover, although the methods described herein are
described in particular combinations, each method and/or part of each method
may be used alone or in combination with other methods or parts of other

methods.
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support PRS, then the WIRU neasurenent of RSTD for that cell may be based
on CRS neasurenents for both that cell and the reference cell. WO

2011/ 020006RCTI/128®810/ 045458 [ 0081] I n an exanpl e net hodpceAskotoioss4ss gher

| ayer signaling may be used to tell the WIRU whether to use CRS or PRS. For
exanple, the E-SML.C may signal the WIRU via LPP signaling whet her PRS
shoul d be used for the reference cell, and for which of the non-reference
cel I's. 1n by case kol st AHAG fof A oliHfeitolRY d18s bOPHEE CORS,
i.e., if the WIRU is not told to use PRS, then the WIRU may use CRS.

[ 0082] I n dn aecametleodyehh 0N THU whesn dategmling whefteere he @soCRS lherERS dppor t s
PRS, then _the. WRU may use PRS fory the neasurenent r 4h L. 1If a
coll, rof abaTio ity mERHu RS pEE Barg o I STETHHeE O ST AR e s o
for the mkasur ehidetexigtenédahd ¢abfranfc008zhtion an tBXx PR & et badindeg@her | ayer
signaling may be used to tell the WRU whether or not each non-reference
cel | to béapehentagh daysponenaliprs Therinfmagiorumay hsobroageast i geng via

non-r ef er e . nmeasured supports PRS, then the WIRU under st ands
that it dgggﬁﬁge? %%Itﬁ%%)r' PRS. [0084]In another exanple method, higher |ayer
si gnal i ng [6@HB]be usBd dxantpdé,lif PRE etWERUnvhe stieningeelh ohe WARD nory-usefier ence
cell to b(% rrg sured i s s%inchr nﬁiized kn its. transm.ssion of PRS w.th the

r ef er ence ' Tef T PHERiSgh Pglcﬁae meRe F) 19 ThBY BT oS RE BB dPhi ity of
i nf or m ng ekARPWRETDN AL @ldth&ofameiler @ROFTRE! hty(e FRS farartéebiainance cells
to be neasured) are synchronized in their transm ssion of the PRS with the

r ef er ence tieing rekagive &g thasieavips cely saclk pnBPEDppianyiptesiregienspenisithak anpl e
net hod, t \%ﬁpp j RS ‘@ﬂ@g i n which
provi des ?ﬁaen ettg?)){agg ?81&{3}& E"I%g]rf eac%tgg@%]\gﬁgééfﬂé?{egﬁ’gggce gﬁa&&qop

non- r ef er @R of etler dele iERE smmye gl GRS aorthHeRBRBagdtie orriing deldind dual
quality. ernatively, .far both the referenc el | and neighhor. cell, the
WRU my deleTengsn Heto Bl B e B bR ARG boT RETT A SEdAT Tl 1 11 oo
and/ or t heugaepbenaaplAUHd WIRU ROSCLDPESCPRBES: Migeahihids SinfTBE had6vE &F

perform n% inter-frequency RSTD neasurenents. ) )
he serving cell, such as RSTD, of any intra-frequency cells that transmit PRS in

subframes that are different from those containing PRS of the serving cell, but
are known to the WTRU, (e.g., in the case of asynchronous PRS transmission
where the WTRU is told, for example, the system frame number (SFN) offset
between the neighbor cell and serving cell transmissions).

[0059] In another method, if the serving cell does not support PRS, then
the WTRU may use CRS for both the serving cell and each other cell that may be
used for positioning measurements, and for determining the relative time
difference between each cell and the serving cell, such as for RSTD in support of
OTDOA.

[0060] In another method, if a cell to be measured does not support PRS,
then the WTRU may make the RSTD measurement for that cell and the serving
cell based on CRS measurements for both cells.

[0061] In another method, the WTRU may make an RSTD measurement
using PRS for one cell and CRS for the other cell.

[0062] In another method, explicit higher layer signaling may be used to
tell the WTRU whether to use CRS or PRS. For example, the E-SMLC may
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WO 2011/ 020008PCT/ US2010/ 045458 [0087] I n an exanpl e net hod, for

i nter-frequency nei ghbor cells to be used for positioning neasurenents, for
exanpl e fwo 20iDA#0seasur enents, the carrier frequency(i esy/usbomwhesssel | (s)
may be provided to the WIRU by the network. [0088] In an enbodi nent of the
exanpl e nethod, for inter-frequency neighbor cells to be used for
positioning nmeasurenents, for exanple for OIDOA neasurenents, the carrier

frequency (&s) uaf wiitey 68110 P giglmnng%ggmé@ Bied sh Ok B WAIEK Y e E&%ﬁ&et work as

part of assistance data. Assistancé data nessages containing suc
i nt er - f r eqedrand foemhdch ofthier atlisd Fhordegfaslt maorhety use 4RH, ement thedy TR WIRU

may be realized rou or,, LRRstgnal i n hanges with one or nore
net wor k né%ggt, to%%@%u%egp%%? tg? @Tékfﬁg)u,sgm the WIRU. Alternatively,
ot her profogsd] nesshgafmth@ymbodsi€d celd wehiag of he Xappdres PREGheAtIaccess

control (IVAC% control packet data units (PDU(s)) or equival ent nmessages.
[0089] | n YBhBUem3gdt S fohtheapeniyeringyaersireneat e haggeidnd acsinnel

number ( EARRGN oPhthdiedbdd &8¢ B OHEPRY ﬁ%lﬁé)wg@d' i?@al[ﬁﬁlsf RSRGS A ONi ng
measur ement s‘g:lr}r%g be p’rov%%dlgc; s|rur11)‘f)t e assi stance dat a. 00960?I n anot%er
enbodi mentppsitiveigameasrrehreadfientdy celd) of the inter- frequency cell(s)

i ndi cat ed posi tj oni nmeasurenent s .may be provided to the U by the
£ SMc vi A00E°SF ot T e BORHIE TS e Renflbl ek Leurrty s/ % of i ne
whi ch car WeRU wREHR G @9t 38¢H @l i0BEhehsH18QU808Y01R S IPRS. IOtHEWIRTE if or
positioning purposes, for_ exanple for OIDOA nmeasurenents, based on existing

carrier fmehiAdhal @ sel &9 bamepsyradmumportsddifeibyn tlae YRV raay asqung (s)

al ready prpyvif gsj ﬂgﬁﬁ y one or nore network nodes, such as the
eNodeB(s), for %i?ﬁt p\ré\gnd ?hg purpose and the like. [0092]In one

enbodi nent006a]t her &l dnadhesorehat, higlerdayer egndlirequendicasedndiell the
inter-fre el]s indicated fo t her neasurenent purposes.such as

robi 11ty HLRAC! ARG dRalv pacs e Ot - SUBREYT ToaSarBHENE doihditat s f or
posi ti oni AghiXuiiRE6E 6f PR wiflethdR:ink @ER3Thohauhel Nefer sThatlhfaity alloa i er
frequencies and/or inter-frequency cells otherw se discarded by the WIRU

for neasufenshg ppevipidde of (iefamiag ther WiddV 1they ahlapells () alduells doshreci fi ¢
measur en’e%ea{sld!rgﬁ dr@ &H&hﬁ%& %ffttheimargﬁliéggﬁ of the PRS with the serving
cell. This may be done using, for example, a single bit.
[0066] In another method, if PRS is to be used for the measurement, but
the PRS measurement is of poor quality, then the WTRU may attempt to use
CRS . If both PRS and CRS are of poor quality, the WTRU may discard the
RSTD measurement.
[0067] In another method, threshold parameters may be provided to the
WTRU by the network for use in determining whether the RS measurements are
of sufficient quality for acceptable RSTD measurements.
[0068] In another method, the WTRU may use either CRS or PRS
measurements depending on which provides the better quality. For each of the
serving cell and other cell, the WTRU may use CRS or PRS based on the
individual quality. Alternatively, for both the serving cell and other cell, the
WTRU may use CRS or PRS (same for both) based on the individual qualities

and/or the combined quality.
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consi dered by the WIRU as val id neasurenent candi dates for positioning

pur poses. [0094]In anot her enbodi nent, the WIRU may determ ne which carrier
frequenciwe 2and2o0si nt er - frequency cells to nmeasure for PpOAISRe10/0#3IGS

pur poses based on the carrier frequencies and/or inter-frequency cells
provided to the WIRU in the InterFreqCarrierFreqLi st and/or the

I nt er FregNei ghLi st provided through RRC signaling. [0095]1n another

embodi mentrgoddie  WIRY, Iy, o8 $o8& M1 28 nhEds foh fOLeRsYng BAR %%ir%b%gégjgﬁgen

inter-frequency cells to evaluate for positioning purposes
exi sting medsurenent |ists and may not preclude cells in the

I nt er Freq Cell Lj st from.easur ts.to,.be used for Rpositioning.
10066] 1 n REMer ertibtn SRAPIC RO G rair By F adary vomoe iy B nerPelency
measur enemhgy fellrthp ¥6TR Uctihioly célhs thardéfemnct ealfve peditisnimadh@sueanahidat e cell s

that are not provided in the inter-frequency neighbor carrier and/or cell
list(s) prows ederapge colbmaNsr nast nebbeihr seryipg eplb  QHewingieredenenge erlsv
provi des ¢apLibernbIRIYERSE ‘Hg}l: ni ok 13V I -?Fdasured
for positi gnlé hgépgr}%gse%? I?e?se?ﬁler e%ar@&ﬁggu%ﬁdéﬁgs Slﬁl%%l ﬁgttfl??tsﬁ?lt hat are
not al so icoctiodedositionieg ithitosghf hagleency Hetgisbdhe AATRIlE mandémnnwee| |

list(s) provided by the eNB, the WIRU may excl ude those frequencies from
bost {1 bt REVHEELHE BRRRT e bOUH P ASOREH TERBOOT AT TAo eV UBERT wher o

t he E- SM.GhRh@i tdasfeRehdeSdr fightidh @EHS betHeensem ferhb® asSishercarlasar ed for

posi tioni ngQ)FPur poses, if there are int er-frequenc%ﬁcel s in that |ist that

are not all8¥/llncl udedons epodiment: -if the WEREBY penghbeld whidh ¢qlkis ghe provi ded
by the eN th
y e e @efe&gﬁ‘ce%ﬂ, }{)ég?’thggll%rﬂﬁﬁréf e 9(91 l\%gg;eggle%@ﬁﬁn%%%ﬂ.on e

i nter-frequency neig Ist(s) provi the e from posi tioning
measur eneh®@72][ 0098n am exareplanpéthodef vbdn théheefernics célhis NERLe rearsng es f or

posi tioni ng,.pur poses na e limted to.tho e strength.or reception
oal ity | SROB e Ttg the Skt rtorait O st BRS duthbE S AR BT her
measur ene'wsRU V994K hyengiggabadi nent, those ot her neasurements used in
this determ nati on may be reference_ signal received power (RSRPE and/ or

ref erence [@9Ghal r edehg HTHURIS vgf toRERGhe existence of PRS and/or what the

subframe allocation is for the PRS in the reference cell, then the default may be
the same as the serving cell. That is, if the WTRU is not told of the existence of
PRS in the reference cell, then the existence of PRS in the reference cell is the
same as the existence of PRS in the serving cell. If the WTRU is not told the
subframe allocation of PRS in the reference cell, then the subframe allocation in
the reference cell is the same as the subframe allocation of PRS in the serving
cell.

[0074] Alternatively, if the WTRU is not told of the existence of PRS in the
reference cell, then the WTRU understands that PRS is not supported in the
reference cell. If the WTRU is told that PRS exists in the reference cell but is not
told the subframe allocation of PRS in the reference cell, then the subframe
allocation in the reference cell is the same as the subframe allocation of PRS in
the serving cell.

[0075] Alternatively, if the WTRU is not told of the existence of PRS in the
reference cell, then the WTRU understands that PRS is not supported in the
reference cell. If the WTRU is told that PRS exists in the reference cell but is not
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WO 2011/ 020008PCT/ US2010/ 045458 [ 00100] I n anot her enbodi ment, if the RSRP
and/ or RSRQ neasurenents do not exceed specified thresholds, the WIRU nmay
excl ude twe waleav®wd cell (s) and/ or the rel ated frequence(CI)Uskoiomus458

posi tioning neasurenents. [00101] I n anot her enbodi nent, the threshold
paranmeters may be provided to the WIRU by the network for use in
determning if applicable signal strength or signal quality levels, for

exanpl e basRdneeuRERRc AN RIonPPRITBARY LGRS cel Bk ReIIRINEHPUGRd & COnsi der

specific cells and/or specific carrier frequencies for positioning
measur emeangrrdrGEO0kWTRhonhg acteaié #iRPentnot edndigdi@Uimtdne reteméngpoed.

| i cabl ' | th i | | i | | s,.based i
monsur ement @ And wi PHOLE TR EATEAPT ShBrn PRS Ftiadr IE TU0T0H 14 SRot her
enbodi mentWTHIU Lgéeit f& @gralmlingngtdiefte c@Cephimnf@uadd iy dobitRahet ds may

be configured in the WIRU for different neasurenent objects. For exanple, a
first sigmatasytneRty, f%ﬁé%%ﬂ%fiﬁgp-appl y to a first frequency channel used

for posttiigaifg PUrROSEIneANG oIS #EaRdd. PPRE Ridts H HErFkns! didngual ity

threshol d nmay apply to a secon requency channel use positioni ng
pur poses, thadetoenre. c¢lD0404] imtraifreexanyy eelie tino &Y TREBe nsor vbe PRENBoxmay

informth -SMLC of the stre h and/ or ity of r nt.s, reported
by the. ik Bt G SR tHRE ke S TESTY SARP bttt o
frequenci egequbBeVddR 15RO Ulaths FEAPRBEN THD S ebidamdsR BB Ibferadtearhodi ment ,
the eNB may informthe E-SM.C of the WIRU s neasurenents of RSRP and/ or

RSRQ  Thi -6 the WrhRPonarispker ERgr|oblier csills gn timpsarge guafrpmg.as PRS of

the reference cell and determine their relative timing to the reference cell, for
example RSTD.

[0078] In another example method, if PRS exists in the reference cell and
the reference cell is an intra-frequency cell, the WTRU may use it for
determining timing relative to the serving cell, for example RSTD, of any intra-
frequency cells that transmit PRS in subframes that are different from those
containing PRS of the reference cell, but are known to the WTRU. For example,
as in the case of asynchronous PRS transmission where the WTRU may be told
the SFN offset between the neighbor cell and reference cell transmissions (or the
SFN offset between the neighbor cell and the serving cell and the reference cell
and the serving cell so that it can derive the SFN offset between the neighbor cell
and reference cell transmissions).

[0079] In an example method of when the reference cell does not support
PRS, then the WTRU may use CRS for both the reference cell and each other cell
used for positioning measurements for determining the relative time difference
between each cell and the reference cell, for example for RSTD in support of
OTDOA.

[0080] In an example method of when a cell to be measured does not
support PRS, then the WTRU measurement of RSTD for that cell may be based

on CRS measurements for both that cell and the reference cell.
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[ 00106] I n an exanpl e nmet hod, when a WIRU nmay be told by the E-SM.C to
performinter-frequency positioning neasurenents, the E-SM.C nay al so

i nform t wogervizoseNB for that WIRU. In a further exanpCe/usthe/0EB4S$1.C nmay
informthe eNB using LPPa signaling. The E-SMLC may al so informthe eNB
that inter-frequency positioning neasurenents may be required of the
specific WIRU and may optionally include the carrier frequencies and/or the

cel I 1Ds ghodihe Celin?ﬂ{e}&@ﬁﬂﬂ% hQhbg, &%ﬁ%ﬂr}ﬁ&erlmy&es&g@mf%Q%e%@orml e, the
eNB may al'so -22- configure nmeasurement gaps in as” needed to

support the$@1thﬁWRU@dweh@ytoms@lR§meﬂf§ F@O@@ﬂ’r}pla,ﬁm%SWenmt hod,
th f th
cel 151 or SR ny R el & T RNBHR g o ERRCHER NS TRRRE R Chi s

may i ncl ugefekfieeCRINl had o KELBNG tBS roh-tdhacaad tdlsf dhn m@ @Be ohexpMdJ nay be
reporting RSRP and/or RSRQ The E-SM.C is thus aware of the carrier

f r equenci éb‘gr{aﬁégm@ef@l'&%%)}o Hé%pﬁﬁgl et theWddtY igrotteiddo ppg BRRat i on may
be signal qgeﬁu%@g]rﬂ{ﬁﬁ’%g,}; anabk [00108] I n an exanpl e nethod, the serving
eNB may informthe E-SMIC of t e cell 1Ds of the inter-frequency cells, and
optional | yoes2] cel | byan thRUnamedbaé whepar tdlhgefreaseosmeintrs sfugpartsor
exanpl e, thy thec l.Ds .of the cells.f wWhi the WIRU i s
Feport | ng HSrihah b f R P RE i gkt e e FHE 1L T he iy
i s al r eadyefagaideny otk HBASAtISOPport AT, itAE:Q ERBEWTIU MRy fe GRENBL ek usi ng
LPPa signaling. [00109] In an exanpl e nethod, the WIRU capability for

i nt er - f r ediRASEYeRERiOF dpaineed nay be expanded to incl ude RSTD measurenments.
For exanpl he W r e f i SRP,
RSRQ. - and BB measiy ek aBic AHIdIE iy R ARARI B ta B WBFTAORIT

f requency tbe WER Grwldihéieor r(dﬂaﬁl)h nm eefefemeq vahtybecaeasweed Sopparps PBS3 FDD
inter-fre n riers an_exa | e .net hod he WI y have a
Foqui 1 ereik ROVTHA b Soetalt Bt 5 st Bt DG A S G PR G R PHE, WIR be
capabl e ofth@eth OWTRIG uBSIRtMﬂfaniﬁ@ée%rﬁft sapphr@dHS. X i nter-frequency cells
per FDD inter- frequency carrier for up to Y FDD inter-frequency carriers.

In one exdfi@, x= InaotBengignyele nthod. highemipyer sigrajing waE ke used the

' npose?hfe(%nllljrr%er O S\!vﬂ&hfd;i"gjreﬁot( l—g)c@ TlO[lqgﬂe:}élll(!e At tg)(Me ’su{‘eme WIRU may

limt nter-freque
synchronized in its transmlssmn of PRS with the reference cell. The higher layer

signaling may allow for the possibility of informing the WTRU that all non-
reference cells (or all non-reference cells to be measured) are synchronized in
their transmission of the PRS with the reference cell, for example using a single
bit.

[0085] In another example method, the WTRU may use either CRS or PRS
measurements depending on which provides the better quality. For each of the
reference cell and non-reference cell, the WTRU may use CRS or PRS based on
the individual quality. Alternatively, for both the reference cell and neighbor
cell, the WTRU may use CRS or PRS (same for both) based on the individual
qualities and/or the combined quality.

[0086] Described herein are methods for performing inter-frequency RSTD

measurements.
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cells and/or carrier frequencies for which it makes RSTD neasurenents such
that the total nunber of inter-frequency cells and carrier frequencies for
whi ch it walkes/ampsneasur enents does not exceed the capa&birhistéies+34egui r ed
for RSRP and RSRQ WO 2011/ 020008PCT/ US2010/ 045458 [ 00112] For exanple, the
WRU may be capabl e of perform ng RSRP and RSRQ neasurenents of at |east 4
inter-frequency cells per FDD inter-frequency carrier for up to 3 FDD

inter-freqygngy carfi &l &a&ﬁle%hy&% ink&. L @i ?ﬁcm%egu&%ﬁw RSRQ

f @&éﬁ’éﬂ%
measurenents on 3 inter-frequency c S perr DD inter-frequency carrier for
each of 2f@EDposihbemgf meqeeroentar foreesymplheir tWEDOAp alyiasiitgmegquihenent f or

o us an adarTroRs Taa e crarce R pag v prefa gl GRS RER I BE Ry (o 4

cells on qosgl fredqueasyemb&ihka} EFsihel Bednbier Rethdds fan iekeafiq@esst hod t hat
a WIRU 405 may foll ow_ usi ng t he nethods descri bed herein. The WIRU 405 may
recei ve am@iEiosr eellsdnfiegised fornosdtoningBigapesemsds dremremeple K210 om t he

net wor k 4%Qea%ﬂ}é)lenﬁgofheeﬁ%gﬁk ?req%g%@}g%gfgf ﬁ&ﬁ%&ﬂ%ﬁ%@! p6Rded tSTHS) Of

measur ement obj ects to t WRU 4 oug prot ocol nessage
exchanges WTRUeby the guenok aepsurdrenistaeattts. nepistomnpr dde messages
frequenci es_ot her than tt hf current servé\ag ﬁell .ftre uencg or b

i nt er - f r e§ORREYPESHFR T REFGANHY S REP PP %% FROEMOGEM PFFEFEmert arru 405
nmay then hué WITRBDendy 154 reafiza@iHrdu@ORRO Q11IPRsiERASHE &FBAhs QDI REbEe fAsed on
either one or nore filtering criteria (420). E00114 One filtering criteria

may resul tRerg REWHE I6Hes. mEedurasneNtBeEhj@ctisSMIGEhHew iy dhet We[Hsi ti oni ng
candi dat e A4i : i ndi : eNB on
CheCi nter kbl AKATofoeo fmif RUERGY pO Bhed a0 10 BB Rl 1 S o
posi ti oni mgcavsasutrelf®MG). cottvbpadliet tletd ngtcHNE())ar rayivatsitiniessagesne or
nore neas nt obj ects bei recluded fromthe |jst if signal strength
or oi gnar OGERTL Gl et Phabedrehet b Pam s By apRoaRngEht hor
filteringemieer (BARKERP! 6 thdentdrTheRlenbPasu($ndicadd €6t %ogﬂﬁbnlﬂ? en

I n e

conpleted by including certain cells or frequencies not considere
cont ext ofn¢asuEementsduenby Pradest Bnidstassbncgtdasqa. measur enment pur poses. For

exanpl e, | i st Lphcluded f- i Loni S.
[00115] et Ry 2057 Ry Er TRbARLAT, AHoG, AL (RORLhLANLTRe B BIRE:
posi ti oni firpqouengostiés) (id@ibatedrfor pdsdtidrsing xestirangerio sy loprogidedas thieenment s

sccor 10 gh MEASUERIEDL scppslile, (430) U 2011/ 020008¢CTT L2010/ 45453

t he [0091] In another method, the WTRU may determine which carrier
frequencies and/or inter-frequency cells to measure for positioning purposes, for
example for OTDOA measurements, based on existing carrier frequency list(s)
and/or inter-frequency neighbor cell list(s) already provided to the WTRU by one
or more network nodes, such as the eNodeB(s), for mobility handling purpose and
the like.
[0092] In one embodiment, either all or some of the carrier frequencies
and/or inter-frequency cells indicated for other measurement purposes such as
mobility handling may qualify as inter-frequency measurement candidates for
positioning purposes for the WTRU.
[0093] In another embodiment, carrier frequencies and/or inter-frequency
cells otherwise discarded by the WTRU for measurement purposes (such as for

mobility handling) due to specific measurement rules in that context, may be
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sanme or a different set of filter criteria may be used to refresh the |ist
of valid neasurenent objects for positioning purposes. This may be done at
updat e i rwerzorl®oooBor exanpl e, reception of a new |list eCTiust@osisssgiuency
channels may trigger an update to the neasurenent object |ist.
Alternatively or additionally, a cell reaching sufficient signal strength
or signal quality may be included for positioning purposes. [00117] Met hods
for det ermhRlinGeANhE ins WIRILS o OvdIRARHISy F el ELaid e GUP RN BRASYT eTENt S
are described herein. I'n one exanple nethod, only CRS nay be used tor RSTD
for inter purpepgency cells. For exanple, while PRS and CRS both may be

ey 00, | CrcRHAST5E: RhLRRRI S TR SR 2 hR B ® '
met hod, t eqwhéss fagd/ehaost fgqldRoy wells us 1REsuraforppsiyiochitls petdovses

intrafrequency and inter-frequency cells. [00118] Descri bed herein are
met hods f 6RsYEeRrthe faRgeh SRaHER§es aBfionrpter igausach Galls apvadebro Mgasur ement

accunul at iypPR71in tﬁ@ﬁ:?%@f%t%rﬂgfmqms& Qﬁd/aymerm&fFrg@ﬁ&rgﬁﬁﬁs% pgae«aééﬁl?bl e for

accumrul ati on (NpRs) er-frequency PRS neasure ts may ferent
from the nbhrmbeh BRCsubfalimges avail abl e for accunul ation for intra-frequency

PRS neasur ts. For ex I the n subf ranes ayai l.abl e for
hecunul at 10I ors) Lo Rersrbod Enie i RS st etk SEre SHRyRHuEntls ¢ han
t he nunberhghndvbhdarescavidiguahtyecdieio aeauntd fat pedtibRIhgigilrpésckbaguency PRS
measurenents. [00119] 1 n an exanpl e net hod, the nunber of subfranes

avai | abl e OPoreXatEMMERF I MERPRIBLT ofnd Ny { RéquriselrdpRSeHeadiur Bifent s may
be si gnal qgterr?ﬁ%%‘;l?WLig%oﬁﬁ%u%emEH%R%%edqgr - sibfigdiggs avallable for

accurul ation I nter-frequency measurenents nay be signaled to
the WIRU 480%6] separht enpareanembodiiwenty the WlkBérmay ewbfdeafres: ant@irl abl e f or

| ati f intra-f .PRS ts. [00120]1 . |
R T S e e

inter-frequeneyatPRS NRASYIRIER ThSheBMtRErafen¥ e e UNFBL Larrk@! al@¥&MIE, the
nunber of subfranmes to use for accunulation (NrRs) for inter-frequency PRS

measur eneAESheyoBdebhy DepelNBreFor osampldesciienerreneherenthy &- ds for
det er m ni ng WHEN L0 JPASI SicidMt &F eld %ﬁﬂg%ﬁu&g&J Selld b ?E‘ f¥AmLE ot hod, a
e usedfo orm ng

network c n?lgure measurenent gap nay r per
i nt er - fregoenoniRSphrprsas uif eherd are Tieguenties ih athabllist ebeptare moaredsdJL

transm ssi.o uy i measur ement ga may apply., That. js, durin he

measur enerltCIBGE! e THPRY Uy i S T e st e et BeMbect ed to
tune its LEEINEWTRU LG, SctidRANoSER- Y G cleBlftont pbditiBhinkBOHLRREHentds00122] I n
anot her exanple nethod, the gap identified for i1nter-frequency E- UTRAN

measur enen@@7f or ehatpitbeRaRPOEMENRIROPAEARAV BRRS DS )E- G@rewyifss aused for
the inter lifs£ Sﬂ%?gkc%eﬁ%my%@ﬁ? Y @%Q&&red for positioning purposes, if there are

inter-frequency cells in that list that are not also included in the inter-frequency
neighbor cell list(s) provided by the eNB, the WTRU may exclude those cells (the
ones not on the inter-frequency neighbor cell list(s) provided by the eNB) from
positioning measurements.

[0098] In an example method, the cells the WTRU measures for positioning
purposes may be limited to those whose strength or reception quality is good
enough or deemed reliable enough as determined by other measurements.
[0099] In one embodiment, those other measurements used in this
determination may be reference signal received power (RSRP) and/or reference

signal received quality (RSRQ).
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[00123] I n anot her exanpl e nethod, a new neasurenent gap may be defined and
used for the inter-frequency RSTD neasurenents. The gap | ength, the gap
peri od, awmo22he2gmp starting subframe nmay be provi ded tecrhis20MbRLs4EY t he
networ k. The gap paraneters may be flexible enough to allow the patterns to
overlay on the PRS patterns totally or in part. Additionally, the WIRU may
not be required to make any UL transm ssions during this gap such as

soundi ng ngggjpgnce ﬁfﬁﬁ%eﬂeﬁ%%hlme%mwéﬁgaem&mm Rsficknan gdgement
(ACK/ NACK), channel quality indicator (CQ) reports, 1k

Addi ti onalnloy pxdehe swwﬁhbdﬁyeﬂmldd;eh@%fﬂﬁﬂﬂ sthytexchudaéhé tdahed@ejl(‘s)aantﬂar t he

E- UTRAN s arr fre uency dur i n th| S gap. [00124] I n anot her
exanpl e %}gteél] %%u%ﬁﬁé?ﬁﬁ (cel’lttl?fe ®W&§bframes al | ocated for

PRS, the \[W(Rl@mray USEarsdRe: é)flbdohﬂleﬁtlbflé a}mshdlalpamhét@ré megue@@wl&’as
neasurenents and _sone of the subfrarres for .inter-frequency
measur enerp ghe W@R%k&ﬁ%@ petvwionk foxpeg Ipdgteyadningat wsltcakles%afle&%egﬂbr

alternati

"t or 11 equene e Rl R AR B o R R RS e i o

si gnal ed taoe gbal ¥RIigh toweonsiger bigecHithdellamas/arspecifio caimereiredueagies fay

measur enent s., and an;é subfrane(s) used for transition between reception
and/ or op@PRHIOBHONCAFYFRIAN carri er frequencies, the WIRU may not be
required fooroeke ank ddothdGmiiddmnsai, sisé wmummoaﬁg@%%ppﬁ%we@ﬁal cQ
reports, and the like. The WIRU may not he expected to tune its_ receiver on
the E- UTRANessHyphgeaal nuglityrlesels hasediendls oftm impstprmentstanshsitdyuused f or
inter-fre Eﬁaﬁuc [ 00125] I n anot her exanpl e nethod, cells
transm ttﬁ%%gg\né%t di fpgﬁg%&é{arrl er frequencies may not transmt PRS in
exactly the0Kgie subf rangsr éﬁhleo@hienc,adlf&menmlgnphrstneagtly omvmélaporor not

overl ap at a For S of Jdllustr nsi der cell
¥ ansy ¢ gl theens BRS el T it i R PR R g ce112
transm ttioBgkcid. tF’brCé’éEsfmﬁl% tr aedtedigyall qualsiynghidbhalg ahbp iy terd st

Al'l ocation pattern 2 may be the same as all ocation pattern 1, but shifted
in tinme byreguepsedhannsbeseddpr Bemifoning Hurparenfodifeecend, petsibly different | ocat i on

pattern 1 e f b g 0 of
Byst om 1 Sneh el YRICORE LRy fol £ SRER L RO AO S MR el B T
pattern, lpmmtimaglgnmmnpgsemasdlsbmarre 4 of SFN O. In this exanple, there would
be 8 cons tiye frames for ethef rst 4 .are f S

ransm t & 0agh s A Pram B utihon i st RUBr B ARG G S 2. 1
anot her em@rpdrengtauneﬁﬁhmantwns&rsm&nm r&§oreid lfch@WTRUQHbﬁéBl@@l?é ion
pattern 1. 500126] In this exanple nmethod, the WI be S|%nal ed the

al | ocat i od- Mlt(éﬁméeﬁe@mlmm@hiqht@rllsfanéiéﬁre\ﬁbyhcfé@Q@ncrﬁhrcbe YalRHeshonld cel |
basi s or %ea%u?@gﬁﬁs%é I}ﬁte}quency basis. During the subframes used for

i nter-frequency neasurenents and any subfrane(s) used for transition

bet ween rec@ma]on alimcHrosmbqak et aheeNBdnfaj‘szmttI&aErSMLCfofﬂWﬂTmes t he
WRU nay not re ui red ke, a ans ssi ons, such as SRS, . ACK/ NACK,
CQ repor 252K drenie o KPR STHRE Rl T oE RlopRaRRpaRete EEnRISASIST 1%
receiver QPENGoEaHIRAN serving cell carrier frequency during the

subf rame(s) use% for inter-frequency neasurenents. [00127]1n _anot her

exanpl e mi9%EW] celImsan exampletnethgdvivhen a\WTBHanay batolidy the EgoMhét es may
not trans%&;e?ﬁﬁnl 1’&1;88‘%8% é{ﬁgfgjosﬁ?oqﬁn Jasﬁfre'?ﬁent he, SR ﬁg:cxtn[ §°a‘i§d‘°' es may

be placed 1 n groups an ave a subfrane a on defi ned.
Al'l cel | s imfoirin theeafmmgeNBrfethJe\mWTRU anpefhm}mulemmgreotkm B®MLEendshe sane

subf rame aI oca [ 00 n this the RU y e told

the al | ocak Oeﬁl %stetrf\@% Hélffgﬁﬂjﬁélgnﬁ gl We&w bt on a

cel | basi $haOthté-HREALERY positioning measurements may be required of the spe01flc
WTRU and may optionally include the carrier frequencies and/or the cell IDs of

the cell or cells to be measured. In yet a further example, the eNB may also
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-27- frequency basis, or on a group basis. For the group basis case, a
means nmay be provided for the WIRU to know whi ch frequencies are in each
group. Thwe 2omyo2b@sf i xed or signal ed. During the subframes/uss@d/ oizass

i nter-frequency neasurenents and any subfranmes used for transition between
reception and/or operation on different carrier frequencies, the WIRU may
not be required to make any UL transm ssions, such as SRS, ACK/ NACK, CAQ
reports. apghidlie hikGneAddi Lhonah ke WRRUERHIRY B0%, RS eHRRCTiRLL O tune
its receiver on the EUTRAN serving cell carrier frequency during the

subf r ame( $Jequsecdy hepsunemeEnts.r equency neasurenments. [00129] 1 n anot her

exanpl e t he, E- SMLC oyi.de infor ion to th related to
The Cont | GUTRE on or ras e RS et P BT RrEor eSne 8F s tch
that the eNB(ca)ridmyred@eadibe of @he @afls Jur eviieiashe ENERU gaps bacepbtingl y. This
information may include the carrier frequencies for which the WIRU i s bei ng
asked to regasURRTEN e Kot smaniehiq ppy inglygedbe sarmenfresiepsigs of the cels s
comuni cate . n@g&% XRMR e S p to use
for int erffblﬁggﬁhgﬁ%wn%gsur erf%%:pg may g?%f@?ﬁ% g‘gﬁ i%ll&/[%e @%};&%he PRS
subfrane amlage af tloncaririee frequhpcine thWKIRU gnalready heeinghiod metasoningegar di ng

t he subf rﬁgﬁ alfl ocati on Ofb t he ilnéer.-fr ency ’RS signhals to the WIRU

il fes t Aats DRI D RE o8 Bole G K e iR ey understand ¢ hat
this is a[oeasyr emen arg@hndhld ntithbd3hé B GadN BRyayiaforhetHeet$iMIed of 0
receive in the DL or transmt in the UL on the serving cell. [00131]1n an
exampl e méhpeell [Repf hetiptepdrequensy cellss pnd optianaht ald selfs, dhe Widgensi es may
transmt 0. s . 1 { od of

t he PRS aﬁ?gggé}f%l qltl%a%gg%lﬁ or fl ﬁtré-%?@&?%% algglru g%ﬁ?égﬂalﬁ% O?v%éch to use
for i nter ctlefpueddsh thed§TiR&hisntsortigrREXA aptlier RSIRE). \WIRLY, neyE45MEClid t o use

every Nth period,of the P location for inter-frequency. neasurenents,
wher o N ey sk Seelefur W g RELs ef e Re e ers i 1Y P A T al ue of
N may be Inanee tibga MIRinEYPPatkideg@dst 0 be informed by signaling if Nis 1.
Moreover, if Nis always 1, no additional si@gnal ing may be required to

4 t

i nform t héOQAERV.  Vio 20 experbootod: 8o OY GROUSusilityoeB 2 tek frasuenesk anpl e
met hod, duyr.i | nt f s and any
subf r aires bgr iR ABARER o Bl AISTD W e T 50 L RIRALS

di f f er ent thaiWTRY niaydopienoired to bleapAbRUbfmeyfomningdBSREGBBREIahd RSEME any UL

transmn ssi ons, such a S, ACK/ , reports, and the like. .It is
horod | TR ST AL ab Dot A ek el Pt By Gae P PR
nmeasur eneRFpD) iR r WdHe ABY cA18R4 (6:0u) NS FDIP idtes-Bleg8Endyedrierser ving (or

ot her reference) cell carrier fregquency at the beginning of the period for
sonme | eng®000]t i meln porexamwipnesthednidenYild) nody Sapt pateayjremsnstieni n t he

reference.timeng f t f .t he r : stated
bove, |t et Aty SIS TRSLLTHRChS St Rl e SRR e BB B Y
servi ng caerfoemnidg BFUENmeadurdanngntt € as dbdgt Xefte)-frs@dnéoreelinper FDequency
measur enment s. ¢ [00133] I.n Ene megﬁglp.Wneg the reference cell supports PRS,
t he OTDOA'3SESTTEAIHARE GATAT 1B PR SER TP INENSY GBREFTT €8 OPREX PR

i nformati o4 6f 3hhe y=aferencsntrlrregide Bt GLPVA iRPSLat RPERJ@VRISPOr a

nei ghbor cell includes the PRS information for the neighbor cell if it is
not the sauplexsHY.PRS information of the reference cell. PRS information

may i ncl udg, PRS. b i dtqh, [ ' ' ) r he PRS
confi gur ag(?%lnﬁ' ndef[ nﬁ%{;g@er‘%@lﬁ’ ﬁh%gg'}(‘ﬁﬁﬁpg9g lamegﬁl\ll\rﬁ?%ﬂh&%?%\% if%%geﬁﬂ;e
subfrane aklloaatdioprafridr firb@udtidEs(foherhacH itemakbkf RETD mlchooebicons kddnt i fi es
in which subfranes PRS wil]. be transmitted), and the like. . [00134] In the
case wher dhRHbepiPLPEFGET BEinfer BB o %r%%%g%%}escf%‘l"hﬁgé not, a
nmeans i s ReAdednt dRLAMRAEAMIEY kbRl thBeaR®iahbak RS IR TSFaURRPT t  PRS.
This may be done in one or nore of the follow ng nmethods. In one exanple
met hod, | RYHe PRS information for the neighbor cell, the PRS bandw dth may
be set to a specific value that is interpreted by the WIRU to nean PRS is
not supported in the neighbor cell. For exanple, the PRS bandw dth may be
set to a value that is not a valid PRS;bandw dth val ue, which may, for
exanpl e, be a value of all zeroes or all ones. [00135]1n another exanple

met hod, in the PRS information for the neighbor cell, the PRS configuration
i ndex may be set to a specific value that is interpreted by the WIRU to
mean PRS is not supported in the neighbor cell. For exanple, one of the

reserved val ues may be used such as 4095.



-29- WD 2011/ 020008PCT/ US2010/ 045458 [ 00136] I n anot her exanple nmethod, in
the PRS i nformation for the neighbor cell, specific values nmay be used for
two or nowe 20fi/bmspar aneters (the val ues may be the sameTars2diofoizsent for
the different parameters) to indicate that PRS is not supported in the

nei ghbor cell. For exanple, all the values may be set to 0. The WIRU may

i nterpret the conbination of paraneter values to nean that PRS is not

suppor ted (o e e gNG0l A ihe WRRESHLETRAJLIRILS LORIABRARTEL O] 1 or

supporting positioning neasurenments conprising designating a ce as a

r ef er ence R Q mda@0ne394rits that leesthod tersfrequency celtsspeadiMg intebddiqwenty, f urt her
conprising transmitti e.reference cel.l inpfor bon.to a W rel ess
Crancn o Patar R bt B ARG TRty s e R RO e SxdnBleL e ng
enbodi mentmalihig RSRP/RSRQ efcasernmeeieloh 3 f1tepfrequsdyvdelly pee/HDD [i06:41] 4. The

met hod as in any precedi ng enbodi nent, further conprising transm.tting
posi ti oni AYPINERET erEisT &rgiash of PRED Intenfrearensy cpprictspihandhe caprigliBel | to

e LSPGO ot Safghence L sURpRTIE £, AR 2]

i ncl udes PRGssudt fENBSRIVRSBAI plusi arf addiidn@h.l more cell on the existing 2
frequencies plus up to 4 cells on a 3td frequency.
[00113] Described herein is an example method that a WTRU 405 may
follow using the methods described herein. The WTRU 405 may receive and
store configured inter-frequency measurement objects from the network 410
(415). For example, an eNodeB or E-SMLC may send list(s) of measurement
objects to the WTRU 405 through RRC or LPP protocol message exchanges.
Inter-frequency measurement objects may comprise carrier frequencies other
than the current serving cell frequency, or inter-frequency cells including their
respective identifiers. The WTRU 405 may then build the list of valid positioning
measurement objects based on either one or more filtering criteria (420).
[00114] One filtering criteria may result in having some measurement
objects excluded from the positioning candidate list. For example, a frequency not
also indicated by the eNB on the inter-frequency mobility list, may not be usable
by the WTRU 405 for positioning measurements. Other filtering criteria may
result in one or more measurement objects being precluded from the list if signal
strength or signal quality measurements indicate low reliability. In yet another
filtering criteria example, the list of measurement objects may be completed by
including certain cells or frequencies not considered in the context of inter-
frequency measurements for other measurement purposes. For example, black-
listed cells may be included for positioning purposes.
[00115] The WTRU 405 then stores the list of measurement objects for
positioning purposes (425) and starts executing positioning measurements

according to a measurement schedule (430).

-24.-



[ 00143] 6. The nethod as in any precedi ng enbodi nent, wherein |ack of
signaling of the PRS information equals non-support of PRS.
met hod asworroamgo@secedi ng enbodi nent, further conpri si RGTIUS2ISOUI4ES NY

informati on for each non-reference cell that indicates th

at

[ 00144] 7. The

its

transm ssion of a positioning reference signal is synchronized wth the
reference cell’'s transm ssion of a positioning reference signal.

[ 00145] 8. The 18t hod AR difloR YR SESHH 08 RTRPH R MsuréME AN et AIPEAST NT
transmtting at |east one carrier frequency wth respect to at least one

i nt er-fregaseoy xdifferbai svg ofi fididr eoitenpo siay lonisrgl tveméteskibalist of 00i6] 9. The

St

rrier

nmet hod as in an r.ecedi ng. enbodi t., wh in.th (|
fr equency TEBF G0 e RS A0E RO IR RSP D51 PO FsoBRRCH (850T0/ 045458
[ 00147] 10.intEhealsEl Hiaskaasple Nreddtid Geealév dise obdénBbguenfehehnelassayst ance

data is signaled via one of radio resqurce control or |on

posi ti oni AEEEMcHbERate tethe megpurenentigpact ist{dteratigely s a

e

term.evol ution
itionallBraecedi ng

an evol ve

embodi mentenWENED il LEAS! ONRRAGT Lighal FEINENGYY S heRRLA rhed usi ng

absolute radio fr
positioning purposes.

quency channel nu

[00117] Methods for determining which signals to measure for inter-
frequency measurements are described herein. In one example method, only CRS
may be used for RSTD for inter-frequency cells. For example, while PRS and
CRS both may be configured for the purpose of positioning measurements on the
serving cell frequency, only CRS may be used on inter-frequency cells. In another
method, the rules for choosing CRS versus PRS may apply for both intra-
frequency and inter-frequency cells.

[00118] Described herein are methods for determining how many subframes
may be available for measurement accumulation. In one example method, the
number of subframes available for accumulation (Npgs) for inter-frequency PRS
measurements may be different from the number of subframes available for
accumulation for intra-frequency PRS measurements. For example, the number
of subframes available for accumulation (Nprs) for inter-frequency PRS
measurements may be less than the number of subframes available for
accumulation for intra-frequency PRS measurements.

[00119] In an example method, the number of subframes available for
accumulation (Nprs) for inter-frequency PRS measurements may be signaled to
the WTRU. For example, the number of subframes available for accumulation
(Nprg) for inter-frequency PRS measurements may be signaled to the WTRU as a
separate parameter from the number of subframes available for accumulation for
intra-frequency PRS measurements.

[00120] In an example method, the number of subframes to use for

accumulation (Nprs) for inter-frequency PRS measurements may be a fixed
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[ 00149] 12. The method as in any precedi ng enbodi nrent, wherein the EARFCN i s
provi ded as assistance data. [00150] 13. A nethod for supporting positioning

measur emewop11e0g@si si ng recei ving reference cell i nfor rariuseomoessa
networ k. [00151] 14. The nmethod as in enbodi ment 13, further conprising
maki ng positioning nmeasurenents using the reference cell information.

[00152]15. The nethod as in any one of embodiments 13-14, further
conpri si NG hL96ei Wo?gxmglet, kML RS LELHEL SRS QAL f&PféhnhanP%gﬁ for a

reference cell on a condition that the reference cell supports
[ 00153] 16 Thwintet-froduasyilRSimeasweninte Meodianert sibf@ms, wherein the PRS

o e T SO R B AT S5k L LRI i LOGRRAT T

transm t/ neeeifmudndt celie! Bf i Befnplatkettbd, Rasdt ivogtondigtedmenigemegnal ( PRS)
support by the reference cell fromlack of s%gﬁgling of PRS information for
the ref er €aBénasdh usefderimsiorming pierrBeaseny LI megSwisamants.cHavileent s

13- 17, [ UEBNDE, £R0MNPLAA UEAIMNNGbARLIR! hoRalRin AR cRp00MY Bhgrence cel|

that indicates that its transmssion of a positioning refererice signal is
synchr oni Zéct v, ihringéhe sfeaperoentghb, the W BREmMmsshartrafsrait pogidaizoamdcg
reference iss II%? a(ﬂ!)ipected to tune its receiver on the E-UTRAN serving cell carrier
frequency.

[00122] In another example method, the gap identified for inter-frequency E-
UTRAN measurements (for example RSRP and RSRQ measurements) may also
be used for the inter-frequency RSTD measurements.

[00123] In another example method, a new measurement gap may be
defined and used for the inter-frequency RSTD measurements. The gap length,
the gap period, and the gap starting subframe may be provided to the WTRU by
the network. The gap parameters may be flexible enough to allow the patterns to
overlay on the PRS patterns totally or in part. Additionally, the WTRU may not
be required to make any UL transmissions during this gap such as sounding
reference signal (SRS), acknowledgement/negative acknowledgement
(ACK/NACK), channel quality indicator (CQI) reports, and the like. Additionally,
the WTRU may not be expected to tune its receiver on the E-UTRAN serving cell
carrier frequency during this gap.

[00124] In another example method, given Nprs may be the number of
subframes allocated for PRS, the WTRU may use some of the subframes for
intra-frequency PRS measurements and some of the subframes for inter-
frequency PRS measurements. For example, the WTRU may use the last X
subframes (or alternatively the first X subframes) of the Nprs subframes to do the
inter-frequency measurements. The value of X may be known (fixed) or signaled
to the WTRU. During the subframes used for inter-frequency measurements and
any subframe(s) used for transition between reception and/or operation on

different carrier frequencies, the WTRU may not be required to make any UL
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[ 00156] 19. The nmethod as in any one of enbodi nents 13-18, further
conprising receiving at |least one carrier frequency with respect to at

| east onewoOrvavezbooequency cell being used for positioni RGTIESAEINNETIBN S.
[ 00157] 20. The nmethod as in any one of enbodinents 13-19, wherein the at
| east one carrier frequency is provided as assistance data. WO

2011/ 020008PCT/ US2010/ 045458 [00158] 21. The nethod as in any one of

enmbodi m%‘nfnsarﬁs%ﬁgélg?gﬂ,/{gﬁmwsﬁ%,SA@&@m@m TG dePorts W €4 1Miea TOR_yPRY adi o

resource contro ong term evol ution positioning protocol signaling
[ 00159] 22 mafheotret hopkchsl intuawyitoneceofer omtbei FRIERANSe2ingwkBrearnet he at

| east one.carrier . frequency,ds i ntified usi.ng an evol ved absolute radio
T acbenty kRS AnRE RSk (T Ui B S B R A SRR o S o of
enbodi menfgo1b3] 22, Mhiothér dxhmpRARENI &llptdsdftigswal diffdramcardat a.

[00161] 24.. A net hod for choosing a Eositioninghsignal and for maki ng
i nt er - f r ediRONEYCIRR 48T dWbrTany Bt PBRgIn exasthy dheitspBre piifgmes.  The

allocations may partially overlap or not overlap at all. For purposes of
illustration only, consider celll transmitting with carrier frequency fl using
allocation pattern 1 and cell2 transmitting with carrier frequency f2 using
allocation pattern 2. Allocation pattern 2 may be the same as allocation pattern
1, but shifted in time by a fixed number of subframes. In another illustration,
allocation pattern 1 may be 4 subframes every 16 frames beginning in subframe 0
of system frame number (SFN) 0 and allocation pattern 2 may be the same
pattern, but beginning in subframe 4 of SFN 0. In this example, there would be 8
consecutive subframes for PRS where the first 4 are for cells transmitting on f1
and the second 4 are for cells transmitting on f2. In another example, allocation
pattern 2 may be different from allocation pattern 1.

[00126] In this example method, the WTRU may be signaled the allocation
patterns for the inter-frequency cells. This may be on a cell basis or on a carrier
frequency basis. During the subframes used for inter-frequency measurements
and any subframe(s) used for transition between reception and/or operation on
different carrier frequencies, the WTRU may not required to make any UL
transmissions, such as SRS, ACK/NACK, CQI reports, and the like. The WTRU
may not be expected to tune its receiver on the E-UTRAN serving cell carrier
frequency during the subframe(s) used for inter-frequency measurements.
[00127] In another example method, cells transmitting with different carrier
frequencies may not transmit PRS in exactly the same subframes. The carrier
frequencies may be placed in groups and each group may have a subframe
allocation defined. All cells with a carrier frequency in a particular group may
use the same subframe allocation.

[00128] In this example method, the WTRU may be told the allocation

patterns for the inter-frequency cells. This may be on a cell basis, on a carrier
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[00162] 25. The nmethod as in enbodi nent 24, further conprising determ ning
whet her or not to use Cell-Specific reference signal (CRS) and/or a

Posi ti oniwQ 2R8/2RAS) . [ 00163] 26. The nethod as in any omreTafS2@oivesissrent s
24-25, further conprising using a PRS for determning cell timng for
posi tioning neasurenents. [00164] 27. The nethod as in any one of

enbodi nents 24-26, further conprising using a PRS for determ ning cell

timng of g h'fzagé}f E&‘sqé{%%)é sgzéﬂohﬁ_bfa%i%f‘%%é Qfﬂofpﬁ%s%{‘cés@,ea SRR SURfBAMES as a

cell. [0016 The method as in any one of enbodi nents 24-27, “further
conpri si ngresidedfa tPRYTRY tddmemhichdresgiehcies araig exchignoura-Thiequesncy cel | s
transmtting .PRS in djffgren subfrﬁFrres 88,8 cel | . [8)016642 . The nmethod as
in any on&Cof*Sfbshi MEREEL4DIEME HRERSFPTBMST i BPGY 1R AYeERE 5Py

det er m ni @ed3Q8érheRidng dBaSBiRIRRGd fOOLEHIiBOn bEhgeditcbi@sti@tandlony one
of enbodi ments, 24-29, further conprising using a Reference Signal Tine

Di f f er enc &PEREID) Omég&r?%éaﬁrserEmnéws,aﬂm‘é%fi‘ém@spsﬁbe TREUKY Hod as in

any one ofy, AMNodi B MahsAitsiths, WA £ SREAETTNRA R, GG PRsh PR like.

Additionally, the WTRU may not be expected to tune its receiver on the E-
UTRAN serving cell carrier frequency during the subframe(s) used for inter-
frequency measurements.

[00129] In another example method, the E-SMLC may provide information
to the eNB(s) related to the configuration of WTRUs making inter-frequency PRS
measurements such that the eNB(s) may be able to configure measurement gaps
accordingly. This information may include the carrier frequencies for which the
WTRU is being asked to make RSTD measurements. LPPa signaling may be used
for this communication.

[00130] In another example method, the measurement gap to use for inter-
frequency measurements may be implicitly configured by the PRS subframe
allocation, i.e., the network signaling the information regarding the subframe
allocation of the inter-frequency PRS signals to the WTRU implies that a
measurement gap is configured. The WTRU may understand that this is a
measurement gap and during this gap may not be required to receive in the DL
or transmit in the UL on the serving cell.

[00131] In an example method, cells transmitting with different carrier
frequencies may transmit PRS in the same subframes. The WTRU may be told
which period of the PRS allocation to use for intra-frequency measurements and
which to use for inter-frequency measurements. For example, the WTRU may be
told to use every Nth period of the PRS allocation for inter-frequency
measurements, where N may be an integer greater than or equal to 1. The
default value of N may be 1 and the WTRU may not need to be informed by
signaling if N is 1. Moreover, if N is always 1, no additional signaling may be

required to inform the WTRU.
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[ 00169] 32. The nmethod as in any one of enbodi nents 24-31, wherein an RSTD
is used using CRS. WD 2011/ 020008PCT/ US2010/ 045458 [00170] 33. The met hod as
i n any orwoabiianbmdi nents 24-32, further conprising usi RGgThiSghen434a8 er
signaling to signal whether to use CRS or PRS. [00171] 34. The nethod as

I n any one of enbodi nents 24-33, wherein LPP signaling is used to signal
whether to use CRS or PRS. [00172]35. The method as in any one of

enmbodi nen 34 | r c g I r cell
Gooe not | dooRs 54, WNERE! S KL s Shkimal Bk Al e o G 0

as in any foqeenfy entrediremants 2nd 3By whbfrahresi fisasi o1 (trstnsstu(gnéolet\mwn s used,
CRS is used b odi nent s
2036 wndristliopRatts dhea PR g sRh Tt Ty g YR B8 o

[ 00175] 38 rediigedmrt okl @ﬁy Ul teaysioReionk, stivhad SRSNACIINATK, QT fdp)efts

conpri sing usi ng _higher g@r Si gnal | n to si %nal whet her qr not a cell
supports PRS, theobe61189s rrv ‘?ﬁeamb wHee fledaprigr fehiaters.- 3g,

wherein i ff]fequency PRS measurements, the WTRU may need to tune its receiver to the
serving (or other reference) cell carrier frequency at the beginning of the period
for some length of time (for example, some number of subframes) to obtain the
reference timing for the measurements of the other cells. Except as stated above,
the WTRU may not be expected to tune its receiver on the E-UTRAN serving
carrier frequency during the subframe(s) used for inter-frequency measurements.
[00133] In one method, when the reference cell supports PRS, the OTDOA
assistance data for the reference cell includes the PRS information for the
reference cell and the OTDOA assistance data for a neighbor cell includes the
PRS information for the neighbor cell if it is not the same as the PRS information
of the reference cell. PRS information may include the PRS bandwidth, the PRS
configuration index, where the PRS configuration index may be an index into a
table which provides the subframe allocation for the PRS (where the subframe
allocation identifies in which subframes PRS will be transmitted), and the like.
[00134] In the case where the reference cell supports PRS and a neighbor
cell does not, a means is needed to inform the WTRU that the neighbor does not
support PRS. This may be done in one or more of the following methods. In one
example method, in the PRS information for the neighbor cell, the PRS
bandwidth may be set to a specific value that is interpreted by the WTRU to
mean PRS is not supported in the neighbor cell. For example, the PRS
bandwidth may be set to a value that is not a valid PRS bandwidth value, which
may, for example, be a value of all zeroes or all ones.
[00135] In another example method, in the PRS information for the neighbor
cell, the PRS configuration index may be set to a specific value that is interpreted
by the WTRU to mean PRS is not supported in the neighbor cell. For example,

one of the reserved values may be used such as 4095.
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signaling does not include that a cell supports PRS, then it is assuned
that it does not support PRS. [00177]40. The nethod as in any one of
enbodi menwe 284d/@80sf urt her conpri si ng usi ng hi gher | ayercsiugspabiontyss o
signal whether or not a cell to be measured is synchronized in its
transm ssion of PRS with a cell. [00178]41. The nmethod as in any one of
enbodi nents 24- 40 further conpri sing using higher layer signaling to

signal al lgyydepr 2 ROSSHAL AW mbifor 0 PRRA(Rhlat BRI o Abichbbe o€l 1S to

be neasured are sync roni zed in their transm ssion of Swth a cel
[00179] 42 celTmpenifichoduersman bamped hier ofo empod nféﬁmspﬂammrswm‘ealnems is

dif PRS f | i 0 Th d f
embodi ment b0k & ARG AT bk 187 AR oy ael Sy dhEY BRI i
both CRS and sﬁiﬁﬁ)rﬁéﬁrﬂﬁheﬁ@@ghbwl@bllt Yor e¥ih gl 13yl @ROOABBEM 492004045458

[00181]44. The nethod as in any one of enbodiments 24-43, further
conpri si nghsPETRE gy ireuarbihy combarationr o prrmeter salvent hgenh BratdRRs

IRASL ST By B QUL DRy of scocptable T sy crent s
[00137] Embodiments
[00138] 1. A method for supporting positioning measurements
comprising designating a cell as a reference cell.
[00139] 2. The method as in any preceding embodiment, further
comprising transmitting the reference cell information to a wireless
transmit/receive unit (WTRU).
[00140] 3. The method as in any preceding embodiment, wherein the
reference cell is not a serving cell.
[00141] 4, The method as in any preceding embodiment, further
comprising transmitting positioning reference signal (PRS) information for the
reference cell to the WTRU on a condition that the reference cell supports PRS.
[00142] 5 The method as in any preceding embodiment, wherein the
PRS information includes PRS subframe allocation information.
[00143] 6. The method as in any preceding embodiment, wherein lack of
signaling of the PRS information equals non-support of PRS.
[00144] 7. The method as in any preceding embodiment, further
comprising transmitting information for each non-reference cell that indicates
that its transmission of a positioning reference signal is synchronized with the
reference cell’s transmission of a positioning reference signal.
[00145] 8. The method as in any preceding embodiment, further
comprising transmitting at least one carrier frequency with respect to at least
one inter-frequency cell being used for positioning measurements.
[00146] 9. The method as in any preceding embodiment, wherein the at

least one carrier frequency is provided as assistance data.
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PRS or CRS is sel ected based on which has better quality. [00183]46. The
nmet hod as in any one of enbodi nents 24-45, wherein PRS or CRS are sel ected
based upowmoaotiormosned quality. [00184]47. The met hod asPpCm/usey100nas5of
enbodi nents 24-46, further conprising signaling which cell is a reference
cell for positioning neasurenents. [00185] 48. The nethod as in any one of
enbodi nents 24-47, wherein a reference cell is a serving cell. [00186] 49.

The met ho jn anyy.on f Srhodi A- f cell is
not a serglﬁgwéell 1. 00%%%150 fﬁéﬁﬁgﬁﬁ% §g§F%ﬂgﬁ$ﬁ%ﬁgﬁ%%ﬂéﬁ%%%%ﬁ%nts

24- 49, fumsheﬁnm@ntﬁagﬁn@gsa@dawﬂngmanfeadwtHﬂoemandnmmﬂonakm@n&whla
subframe of a]PRS vi.a Q a% f gnaling [00188]51. The nethod as in
any one OFVQNBSBJﬁgﬁF?‘ pgﬁoc ©'81'%a subframe allocation in a reference

cell is theos@aje asif.or I&eﬁﬁéﬁhoa@seﬂhhypf&@a&%]eiaoodﬁhenmﬂ@@anase hh any one
of enbodi nents 24-51, further n¥r|5|ng using PRS for reference cel
tining foregsbene ?%fﬁieﬁéfeﬁﬁ%}%qyﬂ%}?@ iied p@@g@@]%’slve¢ﬁb8%&6waéloé§equﬁn@hy one of

embodi Ment.fiagds3AmMISEAHFEN).
[00149] 12. The method as in any preceding embodiment, wherein the
EARFCN is provided as assistance data.
[00150] 13. A method for supporting positioning measurements,
comprising receiving reference cell information from a network.
[00151] 14. The method as in embodiment 13, further comprising making
positioning measurements using the reference cell information.
[00152] 15. The method as in any one of embodiments 13-14, further
comprising receiving positioning reference signal (PRS) information for a
reference cell on a condition that the reference cell supports PRS.
[00153] 16 The method as in any one of embodiments 13-15, wherein the
PRS information includes PRS subframe allocation information.
[00154] 17. The method as in any one of embodiments 13-16, wherein a
wireless transmit/receive unit determines lack of positioning reference signal
(PRS) support by the reference cell from lack of signaling of PRS information for
the reference cell.
[00155] 18. The method as in any one of embodiments 13-17, further
comprising receiving information for each non-reference cell that indicates that
its transmission of a positioning reference signal is synchronized with the
reference cell’s transmission of a positioning reference signal.
[00156] 19. The method as in any one of embodiments 13-18, further
comprising receiving at least one carrier frequency with respect to at least one
inter-frequency cell being used for positioning measurements.
[00157] 20. The method as in any one of embodiments 13-19, wherein the

at least one carrier frequency is provided as assistance data.
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cell is a serving cell or a reference cell. [00191] 54. The nethod as in any
one of enbodi nents 24-53, further conprising providing carrier frequencies
of i nter-Woequeénaeysnei ghbor cells used for positioni ng FERASLEDHIISS
[00192]55. The nmethod as in any one of enbodi nents 24-54, wherein carrier
frequencies are provided as part of assistance data. [00193]56. The net hod
as in any one of enbodi nents 24-55, further conprising indicating an EARFCN

of an integofgspauensy cee mbBRHIA RY any B8e TLEARdBRE B0, APEerRin

enbodi ments 24-56, wherein carrier frequencies are providing via E-SM.C,
RRC, and/@wS®uﬂMs|QMar%nggnaEd Wﬂ[MQQ@ﬂk@@@OﬂﬂP@ﬁkLﬂﬂ@mﬂ/@ABﬁ@BKF60195]58
The et hod nts 24-57, further conprising

deterniniﬁ&aﬂﬁpgﬁxﬁéyy?%ﬁp?%%%ﬁéﬁgggggand/or i nter-frequency cells to
measur e f goop9si ti 0zh.ng THEHESRE as WP EF embadimEitead-Aswheranyhone of

enbodi nents 24-58, wherein al
at least one carrier frequency is identified using an evolved absolute radio
frequency channel number (EARFCN).
[00160] 23.  The method as in any one of embodiments 13-22, wherein the
EARFCN is provided as assistance data.
[00161] 24. A method for choosing a positioning signal and for making
inter-frequency measurements for long term evolution (LTE).
[00162] 25. The method as in embodiment 24, further comprising
determining whether or not to use Cell-Specific reference signal (CRS) and/or a
Positioning RS (PRS).
[00163] 26. The method as in any one of embodiments 24-25, further
comprising using a PRS for determining cell timing for positioning
measurements.
[00164] 27. The method as in any one of embodiments 24-26, further
comprising using a PRS for determining cell timing of intra-frequency cells
transmitting PRS in the same subframes as a cell.
[00165] 28. The method as in any one of embodiments 24-27, further
comprising using a PRS for determining cell timing of intra-frequency cells
transmitting PRS in different subframes as a cell.
[00166] 29. The method as in any one of embodiments 24-28, further
comprising using CRS for determining positioning measurements.
[00167] 30. The method as in any one of embodiments 24-29, further
comprising using a Reference Signal Time Difference (RSTD) measurements
based on a CRS.
[00168] 31. The method as in any one of embodiments 24-30, wherein an
RSTD is used using PRS.
[00169] 32. The method as in any one of embodiments 24-31, wherein an
RSTD is used using CRS.
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or sone carrier frequencies and/or inter-frequency cells indicated for

ot her neasurenent purposes qualify as inter-frequency neasurenent

candi dat esof2or1/qa®st i oni ng purposes. [00197] 60. The net rou/ts3010048588 one of
enbodi nents 24-59, wherein all or sone carrier frequencies and/or
inter-frequency cells discarded for other neasurenent purposes qualify as

i nter-frequency neasurenent candi dates for positioning purposes. [00198]61.
The met hodo@sro) N anys oneripf nepRRALIeNGLS 2460 e MBSTifleRt S Pl Fuftheauenci es
and/or inter-frequency cells are provided in an InterFreqCarrierFreqlLi st
and/ or andomprierfe eghghigher dayer[sQ01d0ig62 sigize whethadtoasei(RAny PBi%e of

enbodi nen =61, rther conpry si ng determ.ni to excu ells.

C00900] 6310081 o it acte PRrd &L BEARE hBE B RulPal SRS 468 offktiey | o

whose st r @R figaAlhOfs idaplsignal qlathdtohse GRS abPRSare used for

neasurenentsﬁQiOOZOI 64. The nmethod as in any one of enbodi nents 24-63,
i

further cd¥pFiZing et erhennaidiod asapiany engod ephodirperds Rémsh degeingy

ref erence .sj i r i I rence
e G L e R T e
wher ei n atbaf ¢ell.s excl uded from neasurenents if an RSRP and/or RSRQ is

bel ow a t heshgl d. {00203} 66, ;The et hod as, .0 any, one qf; enpodinept s
explicit signaling is used, CRS is used by default.

[00174] 37. The method as in any one of embodiments 24-36, wherein
PRS is used if the explicit signaling is to use PRS.

[00175] 38. The method as in any one of embodiments 24-37, further
comprising using higher layer signaling to signal whether or not a cell supports
PRS.

[00176] 39. The method as in any one of embodiments 24-38, wherein if

signaling does not include that a cell supports PRS, then it is assumed that it
does not support PRS.

[00177] 40. The method as in any one of embodiments 24-39, further
comprising using higher layer signaling to signal whether or not a cell to be
measured is synchronized in its transmission of PRS with a cell.

[00178] 41. The method as in any one of embodiments 24-40, further
comprising using higher layer signaling to signal allow for a possibility of
informing that all cells, or all cells to be measured, are synchronized in their

transmission of PRS with a cell.

[00179] 42. The method as in any one of embodiments 24-41, wherein
CRS is used if PRS is of poor quality.
[00180] 43. The method as in any one of embodiments 24-42, further

comprising discarding an RSTD measurement if both CRS and PRS are of poor
quality.
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conprising signaling RSRP and/ or RSRQ paraneters. [00204] 67. The nethod as
I n any one of enbodi nents 24-66, further conprising determning signal
strengt h wo 2qual2odog | evel s. WD 2011/ 020008PCT/ US2010/ 0#648532¢10020258 68. The
met hod as in any one of enbodi nents 24-67, further conprising informng an
E-SMLC of strength and/or quality neasurenments reported. [00206] 69. The

nmet hod as in any one of enbodi nents 24-68, further conprising informng a

serving eNggeR) of ayusermea-pkNLs ﬁy%hyb&ien& éIﬁB&lile%ﬂP@ bABMhyyrther
inter-frequency positioning neasurenments. 70. The nethod as in any

one of enfodipments @4vidhng WheerSéalo}d maﬁf@meterg fqlrc ﬂa@emlmmgowhenlgeroffiﬁ:ar rier
frequenci es and/nqr cel | e % ls 00208] 71.. The net hod
s i'n any BHEUGITENBAAT ALALCSE 300 pLOr RGP A ARG Png
nmeasur enefooseps. [L209he2mellirl aeidady age iofl eaﬂmdnﬂ@m@memwhéfem s 24-71,
wherei n PRS or CRS is selected based on which has better quality.
[00183] 46. The method as in any one of embodiments 24-45, wherein
PRS or CRS are selected based upon a combined quality.
[00184] 47. The method as in any one of embodiments 24-46, further
comprising signaling which cell is a reference cell for positioning measurements.
[00185] 48. The method as in any one of embodiments 24-47, wherein a
reference cell is a serving cell.
[00186] 49. The method as in any one of embodiments 24-48, wherein a
reference cell is not a serving cell.
[00187] 50. The method as in any one of embodiments 24-49, further
comprising signaling an existence and allocation of a subframe of a PRS via
higher layer signaling.
[00188] 51. The method as in any one of embodiments 24-50, wherein a
subframe allocation in a reference cell is the same as for a serving cell.
[00189] 52. The method as in any one of embodiments 24-51, further
comprising using PRS for reference cell timing for positioning measurements.
[00190] 53. The method as in any one of embodiments 24-52, wherein a
cell is a serving cell or a reference cell.
[00191] 54. The method as in any one of embodiments 24-53, further
comprising providing carrier frequencies of inter-frequency neighbor cells used
for positioning measurements.
[00192] 55. The method as in any one of embodiments 24-54, wherein
carrier frequencies are provided as part of assistance data.
[00193] 56. The method as in any one of embodiments 24-55, further
comprising indicating an EARFCN of an inter-frequency cell.
[00194] 57. The method as in any one of embodiments 24-56, wherein
carrier frequencies are providing via E-SMLC, RRC, and/or LLP signaling.
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i nter-frequency neasurenents include RSTD neasurenments. [00210] 73. The

nmet hod as in any one of enbodi nents 24-72, wherein inter-frequency

measur enmewo0areoq@er f or mred on a nunber of FDD or TDD celPC3/USeo100p5460 a
nunber of FDD or TDD frequencies. [00211]74. The nethod as in any one of
enbodi nents 24-73, wherein a nunber of inter-frequency cells and/or carrier
frequencies is limted to not exceed capabilities required for RSRP and/ or
RSRQ [ 0024¢ ﬂg%iar Thes metipdyashddla @y a‘ﬂ?eorf%f fe&HB@(hH}%%é 24%7! furthber ein CRS
is used for STD for inter-frequency ce 13] 76. The nmethod as in any
one of enfsodipmentesd@derTBinguvbrabi qamﬂsfrewamwa ahdfor urmer frefinenuyerdy tand/ or
inter-fre uenc¥ %Fl geasurenents [ 00214]77. The nethod as in any one of
enbodi nen A 18 BRRBer  of subfranes avail able for accumul ation
for inter {(D(nmwencyw?RS T Wefhoa ket aﬁy@mafetmmﬂemeﬁfs BUHd vaesinaalbi | abl e
for accunul ation for |ntrafrequency PRS. [00215] 78. The met hod as in any
one of entBdioRENEaTE- frequepsiscennd/ar iniepdtecyeneseiampdicated; fosmthex o

accumul at 'rr?é'bsfu%mbﬁ'tt b5 & Wﬁ}’ ab B§e¥ Frdo@88cyf B@Qs@e%ﬁ?@én(ﬂhaﬁ%%f ames

avai |l abl e for accunul ati on ntra-frequency
positioning purposes.
[00197] 60. The method as in any one of embodiments 24-59, wherein all

or some carrier frequencies and/or inter-frequency cells discarded for other
measurement purposes qualify as inter-frequency measurement candidates for
positioning purposes.

[00198] 61. The method as in any one of embodiments 24-60, wherein
carrier frequencies and/or inter-frequency cells are provided in an
InterFreqCarrierFreqlist and/or and InterFreqNeighList.

[00199] 62. The method as in any one of embodiments 24-61, further
comprising determining to exclude cells.

[00200] 63. The method as in any one of embodiments 24-62, wherein
cells whose strength and/or reception quality is reliable are used for
measurements.

[00201] 64. The method as in any one of embodiments 24-63, further
comprising determining a cell to use for measurements using reference signal
received power (RSRP) and/or reference signal reference quality (RSRQ).
[00202] 65. The method as in any one of embodiments 24-64, wherein a
cell is excluded from measurements if an RSRP and/or RSRQ is below a
threshold.

[00203] 66. The method as in any one of embodiments 24-65, further
comprising signaling RSRP and/or RSRQ parameters.

[00204] 67. The method as in any one of embodiments 24-66, further

comprising determining signal strength or quality levels.
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WO 2011/ 020008PCT/ US2010/ 045458 [ 00216] 79. The method as in any one of
enbodi nents 24-78, further conprising signaling a nunber of subfranes
avai | abl ewbaniizeewsul ati on for inter-frequency PRS. [O00PLTjiB2010/Dkasset hod
as in any one of enbodi nents 24-79, further conprising signaling a nunber
of subframes avail able for accumulation for inter-frequency PRS as a
separate paraneter froma nunber of subfranmes avail able for accumul ation

for int raT&BémqlencyersngRS-T}{eOQl%%dS&s il r&%y_rqﬂehﬁdelﬁﬁodiﬁle%@é' 201 @lrtpOpPOdi ment s
able f

24- 80, wherein a nunber of subframes avai or accunul ation for

i nt er - f r equepcpirPRBfpsnmgf axdétSMInD e . stf@eh irgZor Thadityemhasiiragments any one
of enbodi nent 4-81, wherein a nunmber of subframes avail able for
accunulatﬁgwnf%‘ inter-frequency PRS is one subframe. [00220] 83. The net hod
as in any [ooepf endmdi MHY medodB2s ih Whlhale cfosmbodneatd LTS, &uehaf i gur ed
measur enent gap for performng inter-frequency RSTD neasurenents.

[ 00221] 84 CompEisht W& HEL iaseargstodsP o pobwi vaninoy- (B heg Wildhta gap for

LS TR s e L saveney D,

further [00207] 70. The method as in any one of embodiments 24-69, wherein
informing includes informing of carrier frequencies and/or cell IDs of cells to be
measured.
[00208] 71. The method as in any one of embodiments 24-70, further
comprising configuring measurement gaps.
[00209] 72. The method as in any one of embodiments 24-71, wherein
inter-frequency measurements include RSTD measurements.
[00210] 73. The method as in any one of embodiments 24-72, wherein
inter-frequency measurements are performed on a number of FDD or TDD cells
for up to a number of FDD or TDD frequencies.
[00211] 74. The method as in any one of embodiments 24-73, wherein a
number of inter-frequency cells and/or carrier frequencies is limited to not exceed
capabilities required for RSRP and/or RSRQ.
[00212] 75. The method as in any one of embodiments 24-74, wherein
CRS is used for RSTD for inter-frequency cells.
[00213] 76. The method as in any one of embodiments 24-75, wherein
PRS is used for intra-frequency and/or inter-frequency cell measurements.
[00214] 77. The method as in any one of embodiments 24-76, wherein a
number of subframes available for accumulation for inter-frequency PRS is
different from a number of subframes available for accumulation for intra-
frequency PRS.
[00215] 78.  The method as in any one of embodiments 24-77, wherein a
number of subframes available for accumulation for inter-frequency PRS is less

than a number of subframes available for accumulation for intra-frequency PRS.
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conprising defining a nmeasurenment gap for performng inter-frequency RSTD
nmeasurenents. [00223]86. The nethod as in any one of enbodi nents 24- 85,
further cwoppiigizogsprovi ding a gap | ength, gap period, aou/useolgaps4ss arti ng
subframe. [00224]87. The nethod as in any one of enbodi ments 24-86, wherein
gap paraneters overlay on PRS patterns totally or in part. [00225]88. The
nmet hod as in any one of enbodinents 24-87, wherein uplink (UL)

transm SSi[@(ﬁ?lG?r e ngd, g%&opa??n %georfév\ﬁ bS8k ts bQOi%Zﬂﬁﬁer The

met hod as 1 n any one of enbo I ments 24 erein a receiver i s not
expect ed tcompeisingreghdmgan EnARANBzamengvatabl¢ for atcuequletioy faunferg a gap.
WO 2011/0 0008PCT §ﬁ010/045458 [ 00227] 90. The nethod as in any one of
enbodi ments 24780; erein sone subframes allocated for PRS are used for
intra-freqoengy PRBoeastienRtidl §90R adkeonésetethBdidhes 28790 tenbyr

measurenents. [00228]91. The nethod as in any one of enbodi ments 24-90,

wherein comprising signaling a number of subframes available for accumulation for inter-
frequency PRS as a separate parameter from a number of subframes available for
accumulation for intra-frequency PRS.
[00218] 81. The method as in any one of embodiments 24-80, wherein a
number of subframes available for accumulation for inter-frequency PRS is a
fixed number.
[00219] 82. The method as in any one of embodiments 24-81, wherein a
number of subframes available for accumulation for inter-frequency PRS is one
subframe.
[00220] 83. The method as in any one of embodiments 24-82, further
comprising using a configured measurement gap for performing inter-frequency
RSTD measurements.
[00221] 84. The method as in any one of embodiments 24-83, wherein a
gap for inter-frequency E-UTRAN measurements is used for inter-frequency
RSTD measurements.
[00222] 85. The method as in any one of embodiments 24-84, further
comprising defining a measurement gap for performing inter-frequency RSTD
measurements.
[00223] 86. The method as in any one of embodiments 24-85, further
comprising providing a gap length, gap period, and/or gap starting subframe.
[00224] 87.  The method as in any one of embodiments 24-86, wherein gap
parameters overlay on PRS patterns totally or in part.
[00225] 88. The method as in any one of embodiments 24-87, wherein
uplink (UL) transmissions are not required to be made during a gap.
[00226] 89. The method as in any one of embodiments 24-88, wherein a
receiver is not expected to be tuned on an E-UTRAN serving carrier frequency

during a gap.
.37-



uplink (UL) transm ssions are not required to be nade during

I nter-frequency neasurenent subfranmes. [00229]92. The nethod as in any one
of enbodiwenvs/ 2400891, wherein a receiver is not expecte@#Crassb@ousiegl on an
E- UTRAN serving carrier frequency during inter-frequency neasurenent
subfranmes. [00230] 93. The nethod as in any one of enbodi nents 24-92,
wherein cells transmtting with different carrier frequencies do not

transmt Fhpd7n theg Vﬁanﬁl‘}ﬁuﬁfeﬂ?daeés id QR¢3hk U embofi LR 86 Ry One of

enbodi nent's 24-93, erein allocations overlap partially or not at all.
[ 00232] 95 soffike snbfrhwsagllpmtadlyf@nel’% @m)cwhedeﬂi@ls iptraideqiancy hdiRS

conpri si 2%1% ﬁgal i ng allocation (ﬁf % %‘%023%596 T e nmethod as in any
one of e HEE 24988 ar\?ﬁé?‘éf R E%ﬁ“f yf)l?ﬁ EF%G%FE signaled on a
cel | basi goed or agrar ity mbtle@Uanty abAashs .of eh{3ddddntd 24-Thevm@ehod as in
any one of enbodinments 24-96, wherein cells transmtting with different
carrier fr@dositilddransmissions ars Rt reprgefio thanadhBULE NS R igHELIUPDO235] 98.
The net hod,asi éln&?t)’sd?)@f‘an?é enbodi ments 24-97, wherein carrier frequencies

are put in groups. [00236]99. The nethod as in any one of enbodinents
24- 98, whe¢0@429] 92. The method as in any one of embodiments 24-91, wherein a

receiver is not expected to be tuned on an E-UTRAN serving carrier frequency
during inter-frequency measurement subframes.

[00230] 93. The method as in any one of embodiments 24-92, wherein
cells transmitting with different carrier frequencies do not transmit PRS in the
same subframes.

[00231] 94. The method as in any one of embodiments 24-93, wherein
allocations overlap partially or not at all.

[00232] 95. The method as in any one of embodiments 24-94, further
comprising signaling allocation patterns.

[00233] 96. The method as in any one of embodiments 24-95, wherein
allocation patterns are signaled on a cell basis and/or a carrier frequency basis.
[00234] 97. The method as in any one of embodiments 24-96, wherein
cells transmitting with different carrier frequencies do not transmit PRS in the
same subframes.

[00235] 98. The method as in any one of embodiments 24-97, wherein
carrier frequencies are put in groups.

[00236] 99. The method as in any one of embodiments 24-98, wherein
carrier frequency groups have a subframe allocation defined.

[00237] 100. The method as in any one of embodiments 24-99, wherein all
cells with a carrier frequency in the same group us a same subframe allocation.
[00238] 101. The method as in any one of embodiments 24-100, further
comprising providing an eNodeB information related to configuration of UEs

making inter-frequency PRS measurements.
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carrier frequency groups have a subframe allocation defined. [00237]100.
The nmethod as in any one of enbodi nments 24-99, wherein all cells with a
carrier fwequawmmyoosn the sane group us a sane subfranme a&Crasatioms4ss [ 00238]
101. The nethod as in any one of enbodi nents 24-100, further conprising
provi ding an eNodeB information related to configuration of UEs making

i nter-frequency PRS neasurenents. WO 2011/ 020008PCT/ US2010/ 045458

[ 00239] 10200k metfipd ag,d Iﬁemax_ag@ﬁa% oﬁ@mﬂ%ﬂﬁl%n?sleéL_m%ﬂwl a

measur enent gap for making inter-frequency neasurements be inplicitly
confi gur edndnpuaePRE gabf foampakingo tater-drequp Q2 40jab08emdtte hetihgdicdty i n any

one of enbodi.nent,s 24-102 erei;h a, .UEis not required to receive in the
downl i nk (Cﬂlq_ glgredt%lyaanll‘gﬁ‘gtsupwq%eem&fagﬂn'a serving cell during a measurenent

gap. [0024402404. Threo3retdnahodsanyn@bre of crehdibsic AR E 4 104 wilPeinvwher ei n
cells transmtting with different carrier fre%enci es transm t PRS in the
sane subf r&iresnot ke tosecerrpihtndryink (Phher Yaesuit vnbhsdihertas 24- 104,

further coppihs$iOgaRkA ia%@zgsu%%%nt Q%]_i od of a PRS allocation to use for
y or

i ntra-frequency neasureénents an ich to use for inter-frequency
measur enei®@241] 00248]4Al tTHeughktHodatsunesyaod: &l centerttimentse24 @83 rwlhadirabove in

ticul i nat| . f dir Kill in the i) i at
e A T A R R (SRR

t he ot her sfipahees and el enents. In addition, the nethods descri bed herein
may be inplenented in a conputer program software, or firmwa

re
i ncor por atl@P42h a cHifputldie methpdoreimenr are PbpmbrdEranta R4\ tafedhput er or
processor 'co%é?i@ﬁlge%o?fgé&g?%%%e?{o%aoq@@I@S Qi‘?&?a@iowg %Héjﬁ)r ELHFRRLASI gnal s

(transm tted over or wreless connections d conput er -readabl e
st or age nmgkasmurdxemislaes/ofwitiohpoatee fareattafrashoy agasmethentsncl ude, but are

not limt ar only menory ( ,, a rando CGCess . menor. RAM, a
regi ster, ?@%{}tﬁ%% rrer%ﬁ&?ué}bfﬁaéwaﬁﬁﬂ%%r?e%ﬁr@e@, ébr‘?ﬁﬁﬁ%?%“%é%ﬁ a such
as i nt er ngbmbaizdidhis Skife FREdiharpyanlie tik %%i]l%?ﬂ&ﬁ&e@ﬁéﬂ &xh feRdirdor and

optical nedia such as CD-ROM di sks, and digital versatile disks (DVDs). A

processor elemeniseei ke pensl Alopp ot dr ARArEMHAYathen Bdddtheoothep featrrs ard adi o
frequency eién%}frc%.epe{ %ﬁdﬁ%, Y3E nlePh s WERH ibdFhede il HalAe infiit8ReflAha RNG

or any host conpu
computer program, software, or firmware incorporated in a computer-readable

medium for execution by a computer or processor. Examples of computer-
readable media include electronic signals (transmitted over wired or wireless
connections) and computer-readable storage media. Examples of computer-
readable storage media include, but are not limited to, a read only memory
(ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs). A processor in association with
software may be used to implement a radio frequency transceiver for use in a

WTRU, UE, terminal, base station, RNC, or any host computer.

* * *
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* CLAIMS What is clained is: 1. A nethod for supporting positioning
measurenents, conprising: designating a cell as a reference cell; and
transm t twogotineoooef er ence cell information to a w rel ePSTIUS2019/013458 ecei ve
unit (WRU). 2. The nmethod of claim11l, wherein the reference cell is
not a serving cell. 3. The nethod of claim1, further conprising:
transmtting positioning reference signal (PRS) information for the
reference cell to the WIRU on a congjh{gg that the reference cell supports
PRS. 4The nmet hod of claim3, wherein the PRS information includes PRS

subfrane Whaicatclaamedn$.or mat i on. 5. The nethod of claim 3, wherein
| ack of signaling of the PRS information equals non-support of PRS.
6. The nethod of claim11, further conprising: transmtting

information fol. eacA nivthod €frei@pestitehdsitibbingimet staé@snishadmpisSing:
transm ssion of a positioning reference signal is synchronized with the
reference cel|l's trédassgRatdigoncddt ana pefereicssehg@ ks er ence si gnal .

transmitting the reference cell information to a wireless

transmit/receive unit (WTRU).

2. The method of claim 1, wherein the reference cell is not a serving

cell.

3. The method of claim 1, further comprising:
transmitting positioning reference signal (PRS) information for the

reference cell to the WTRU on a condition that the reference cell supports PRS.

4 The method of claim 3, wherein the PRS information includes PRS

subframe allocation information.

5. The method of claim 3, wherein lack of signaling of the PRS

information equals non-support of PRS.

6. The method of claim 1, further comprising:
transmitting information for each non-reference cell that indicates
that its transmission of a positioning reference signal is synchronized with the

reference cell’s transmission of a positioning reference signal.
7. The method of claim 1, further comprising:

transmitting at least one carrier frequency with respect to at least

one inter-frequency cell being used for positioning measurements.
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7. The nethod of claim11, further conprising: transmtting at
| east one carrier frequency with respect to at | east one inter-frequency

cel |l bei nyousad26@8 positioni ng neasurenents. WO PCT/US2010/045458
2011/ 020008PCT/ US2010/ 045458 8. The nmethod of claim?7, wherein the
at | east one carrier frequency is provided as assistance dat a. 9.

The nethod of claim8, wherein assistance data is signaled via one of radio
resource contrgl OrTlllé)Hl%tﬁo%lrJf‘c%‘{M”PWh%?elHQﬁé bt RBLNEhRRPTiOCAb BdRpal | Ng.

10. The nethod of claim 7, wherein’'the at |east one carrier ?requency IS
|dent|f|e@rm@dﬁgaaasaM@hwedaHbsolute radi o frequency channel nunber

( EARFCN) . 11. The nmethod of claim 10, wherein the EARFCN i s provided
as assi stance dat a. 12. A method for supporting positioning
nmeasurenents, eonprTis Agthdesfelaig wiefrelreaestardd ddtafiogsigpilearid 6.m a

net wor k; and maki ng posi tioni ng neasurenents using the reference cel

g
i nf or mat i Ghradio resourqescontrl o FANFIGT B VOl Ui neEItienipg pEptose) FFadingy:
recei ving positioning reference signal (PRS) information for a reference
cell on a condition that the reference cell supports PRS. 14The met hod of
claim 13, wher &dn tHee PRhddif olammt7, ehereinltbedesleRRDne carrier frequency is

identified using an evolved absolute radio frequency channel number (EARFCN).

11. The method of claim 10, wherein the EARFCN is provided as

assistance data.

12. A method for supporting positioning measurements, comprising:
receiving reference cell information from a network; and
making positioning measurements using the reference cell

information.
13. The method of claim 12, further comprising:
receiving positioning reference signal (PRS) information for a

reference cell on a condition that the reference cell supports PRS.

14 The method of claim 13, wherein the PRS information includes PRS

subframe allocation information.
15. The method of claim 13, wherein a wireless transmit/receive unit
determines lack of positioning reference signal (PRS) support by the reference

cell from lack of signaling of PRS information for the reference cell.

16. The method of claim 12, further comprising:
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subfrane allocation information. 15. The net hod of claim 13, wherein
a wreless transmt/receive unit determ nes |ack of positioning reference
si gnal (PReRosuppmst by the reference cell from |l ack of pergrsadiongsiss PRS
information for the reference cell. 16. The method of claim 12,
further conprising: receiving information for each
non-reference cell that indicates that its transm ssion of a positioning

reference signal 'Sre%&k}ﬁ{glamrmmwfgpegcn%omfef‘err&%%eﬁ%%t iRdlhaRgARSSI on of
a positioning reference signal he et hod clarm12, further

conpri si ngts transmission of raepesmpnglgarefm@ase sm’mﬂaarsymehrdmmqluwmtdythﬂ th
respect to %r ncez%sh ()Lne i nt er- fE g) n]ro% rbelcn used for positioning
measur eneAfSTeNCe Cells tignsuyigion of g £ é?%?erfr? £7°° Wr8fein the at | east one

carrier frequency is provided as assistance data. 19. The met hod of
claim 18, wherein assistance data i s Si %Wal ed via one of radio resource
control or |ong”ter Mhewsthed of+laas e fyrineg comBtsSE®: si gnal i ng. 20.

The net hod of cl ai r
nile%gl’v d@%@ &4 Flgt%gﬂ?% d@@(ﬁ#engy%lﬁﬁfers ﬁcrt tr) %@%@{1

identified using an evo ve requency annel nu er
( EARFCN) . inter-frequgficy dikbeteg tuedd &fr rokBiomi2dmeaberceiants.ne EARFCN i s provi ded
as assi stance dat a.

18. The method of claim 17, wherein the at least one carrier frequency

is provided as assistance data.

19. The method of claim 18, wherein assistance data is signaled via one

of radio resource control or long term evolution positioning protocol signaling.

20. The method of claim 17, wherein the at least one carrier frequency

is identified using an evolved absolute radio frequency channel number

(EARFCN).

21. The method of claim 20, wherein the EARFCN is provided as

assistance data.
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