SYSTEM AND METHOD FOR STORI NG | NFORMATI ON TO LOCATE A
FEMIO CELL BACKGROUND Fi el d [0001] The present
W@ppLierss on rel ates generally to wirel ess PCT/US2008/079515

conmuni cations, and nore specifically to nethod and
system for storing information to |ocate a fento cell.
Background [ 0002] Wrel ess codmuni cat i on systens are
wi del y depl oyed to provide various types of
conmuni cati on oice, data, nultinmedia services
et SYSTEMAN lelglﬁT&I@D KORrTORENG INFQRMArTeJtQN’ TO
and nul tinmedi a dat A,GEANTEes FEEMDOyC¥Iolvs, there lies
a challenge to inplenent efficient and robust
conmuni cati on systens with enhanced performance.
[0003] In recent years, users have started to repl ace
fixed |ine communications with nobile comrunications
and have increasingly ddhdQE&RQVMR voice quality,

{abl e service, and low prices. [0004] In addition
to nobile phone networks currently in place, a new

[0001]cl ass oleﬁ:nm‘ed;enbaplﬁicatian ircats I’mﬁerehﬁrt@edrelmmomnmycdniens and

installed .in user's ho and ovi de i ndoor. wi re
coqeqrsgﬂee@!éca@bﬁq etif (ed iy BYPRG b Sringgn fighiRiTo ocitea femio
I ntgpnet connections. Such personal mniature base
stations are generally known as access poi nt base
Btaeltg'roned or, alternatively, Hone Node B (HNB), or

Fento c i call such mni atu ase s

00021 57 T = SRy G rio Sl Aty by st B pRode various
opeyRisOsf SorM@hiveitionV (Bg. DObick OBAE! maltinkeddd SerREEMHON to multiple
ot her backhaul technol ogi es. [0005] One of the issues

wi tscTiro b s hes demansinfor dngh-raserend sruliimedliy daswsarsices mpidly grows,
f e Qe 18& %ﬁﬁ‘«ﬁ%ﬂ f nii)leq?f%t %%ﬁ e%t %Hd %bn?tCC;O%lIﬁl?Illéate oft's systems with

net wWor
di feﬁlﬁﬁ@eﬁpéﬁ@maﬁm@ used by the femo cell.
Al ter natlvel the fento cell may reuse one of several

1000313y aj | abllB T%C&Pf YIS, upy havrcitarsed tPfremlh%e s Ifne Gognmgicasions with
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continue to operate on t macro cC
wi trbliabld :t”eevm@\aeddxmpntest he femo cell. Additionally,

[0004] even if 1}1 agéltlon to mobile phone networks currently in place, a new class of small
base stations has emerged, which may be installed in a user’s home and provide
indoor wireless coverage to mobile units using existing broadband Internet
connections. Such personal miniature base stations are generally known as access
point base stations, or, alternatively, Home Node B (HNB), or Femto cells.
Typically, such miniature base stations are connected to the Internet and the mobile
operator’s network via DSL router or cable modem or other backhaul technologies.

[0005] One of the issues with mobile stations and femto cells is how to find a femto
cell when it is operating on a macro-cellular network. The mobile station may be on
a frequency different than one used by the femto cell. Alternatively, the femto cell
may reuse one of several available carrier frequencies. If the mobile is not on that
very frequency, it would miss the femto cell, and continue to operate on the macro

cell, although it is within the coverage of the femto cell. Additionally, even if there

is a way to find a femto cell, mobile may not be authorized to access it (access may



iIs awy to find a fento cell, nobile may not be

aut hori zed to access it (access maybe restricted). The
wee@bberstan be further conplicated by the facPCT/H81008/079515

new fento cells are put in operation all the tine.

[0006] Currently proposed sol utions use pilot beacons

to signal on other frequencie% t he presence of the

fento cell on the frequency used by fentos.
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and a nmethod for storing information to |ocate a fe
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di sadvant of. t he rel t. 008]. I n, one aspect
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npari ng cur asurements taken
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alternative to a new conmuni cati on pr ot ocol
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[0010]back- enisasussy, this remla[rés ®prododrhty @naelicaiethioinforntafien between
tlﬂgtfer?lto cell and the UE. A simple alternative to a new communication protocol
would be for the UE to store the RF measurements to neighboring macro cell at the time
when it receives the strongest signal from the associated femto cell.

[0011] In other aspects of the preferred embodiment there is a system, method and
computer product for augmenting a user’s equipment (UE) database with information
processed at a back-end server based on a multiple UE reports from the multiple UEs
for locating femto cells, the back-end server is part of a macro cell network, the method
comprising: (a) performing RF measurements by a plurality of UE, wherein RF
measurements determine a location of a femto cell based on the UE’s location relative
to at least one macro cell; (b) sending the location information to the back-end server;

(c) processing at the back-end server the locations to average location for the femto cell;



conprising: (a) perform ng RF neasurenents by a
plurality of UE, wherein RF neasurenents determ ne a

wo owansass of a fento cell based on the UE s | oR@I/US2I908/079515
relative to at | east one macro cell; (b) sending the
| ocation information to the back-end server; (c)
processing at the back-end sePver the locations to
average | ocation for the fento cell; (d) connecting the
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[0016] eDESCRI P-lﬂ g\ltoqf? Lﬁgerth&lQ%7}orgéo§ﬁ% %F%%ilgfjies&rli}&onzand the
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017] FIG. 1 is a exemplary wireless communication system;
[0018] FIG. 2 is a an exemplary communication system to enable deployment of
access point base stations within a network environment;

[0019] FIG. 3 illustrates a method augmenting a user’s equipment (UE) database
with information measured by a femto cell.

[0020] FIG. 4 illustrates refinement of autonomous and customized discovery of
femto cells.

[0021] FIG. 5 illustrates a pilot phase planning chart.



access point base stations within a network
environnent; [0019] FIG 3 illustrates a nethod
waogoestishig a user's equi pnent (UE) dat abase we@TUS2008/079515
i nformati on neasured by a fento cell. [0020] FIG 4
illustrates refinenment of autononous and custom zed
di scovery of fento cells. [0021] FIG 5 illustrates a
pil ot phase planning chart.[0022] FIG 6 illustrates a
[0022]sy st em Jd6d6 flbstraigy pshtteAgsed 19§ apgnaeniwgiagisens cquipyent (UE)
a r -
RS E P R SR BB AP ACERAR et B ARG B
mAltipte BEREt hod for augnmenting a user's equi pnent (UE)
dat abas ith.informatjon processed at a.back-end .
1002315 ar vor HAGedAdhs PEHEKLET FIERATGE ﬁiuﬁ?rgs wgzm%é'«%ﬁz datglgse with
HBornlakigg bik&Rd at £ baRLdrdl el Pback of &SR Rt m%ﬁgﬁé s,
sanpl e aspects of communi cation conponents. [0025]
[0024]FI G 8 iHGarBallusgnatra esimplifiicdblédr diagrgmedtstvgalaampler dspects of
e(%lii nent (UE) database. [0026] FIG 9 depicts an
2 Wﬁ?@atﬂ)?% 5 YPam of a system 800 in accordance
[0025)W t h addiIGi @nedn A&PRES McBRd G6i ReehchBREh DserBRiMpuiht (UE)
DESCRI PTI ON [ 0027] The word "exenplary" is usegi) herei n
dyabpsen "serving as an exanple, instance, or
[0026] .I.l l'ustr %tlbgaidepi@g%n%gyﬁglle%?&& (He§gr[glol%g% Q?&%‘o if3ccordance with
exenpl ary” “1's"' N0t necessarity R Ednst N ued "as
pdfi@ral espeors dastyibod agenus over ot her enbodi nents. The
techni ques descri bed herein nmay be used for various
wi rel ess communi cati on networks such as Code D vision
Mul ti pl e Access ( t i (Vi Sion
Mul ti pl e Access (%T%%%C%;@%Cy Di vi si on
[0027]Mul t i pl elhacwesks “¢fDigryhas woek herelx ttdogeanal'seRDMA as an example,

OFDVA) networks,, Single-Carrier, F SC. FDVA) yy
RET K, ﬁ@ffe%ﬂ%e " B0 @F%ﬁ%%%l@%@feﬁéma% is not
REdeeRaridsRbd nSieaRgsaRYd of\adiMRA BEIVRIK oﬂﬁ?/ embodiments. The

i npl emént a radi o technol ogy such as Universal
TehrigeesrdeadritRd dicerinorgds SO RA) variodsrn20005 cernmunigdin networks

RS ASRARENE LSBT A o ion i
AkeRdaTsIA Andtdiky) Gﬂré‘%l’ehcy’fﬂ)’wisﬂﬂ PREflc Adcashl FDMA) networks,
E)?t(l:lggo%la(l) %}SI\EAUC(gFaD?\/IE) getevlorksss,/ %%n?grlg-fcgrrrielg/% bDII\LIX (SC-FDMA) networks,
etc. The terms “networks” and “systems” are often used interchangeably. A CDMA
network may implement a radio technology such as Universal Terrestrial Radio Access
(UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and Low
Chip Rate (LCR). cdma2000 covers IS-2000, IS-95 and IS-856 standards. A TDMA
network may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA network may implement a radio technology
such as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE 802.20, Flash-
OFDM®, etc. UTRA, E-UTRA, and GSM are part of Universal Mobile
Telecommunication System (UMTS). Long Term Evolution (LTE) is an upcoming
release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and LTE are

described in documents from an organization named “3rd Generation Partnership

Project” (3GPP). ¢dma2000 is described in documents from an organization named



Communi cations (GSM. An OFDVA network may inplenment a
radi o technol ogy such as Evol ved UTRA (E- UTRA), |EEE
W@o®949155 | EEE 802. 16, | EEE 802. 20, Fl ash- OFDRCT/YS2008/079515

etc. UTRA, E-UTRA, and GSM are part of Universal

Mobi | e Tel econmruni cati on System (UMIS). Long Term

Evol ution (LTE) is an upconiné rel ease of UMIS t hat

uses E-UTRA. UTRA, E-UT N$ UMIS and LTE are
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referred to as a macro node while a node that provides

bfo‘appragetedvtbat the rteztczhmg\ssdieyelg nuay barapphc(ablegto nedes associated with
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coverage areas. For exanple, a pico node may provi de
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poinheNegeR mergescll PBs S‘eSZ%trrf}IlS@’ a ferRgaege Ay e rayfigied or referred

Fooe{kfé BURRINGIH, §idhd 91%&&3 5%&9 8int Bast {E?cfb% fi ecell and so on.

station, access point, e facro ce
llid s@me ampbntentanonise amagdebma;z dref dsgemged ovithr @fer dezdieﬂtianme one or

NodeB, me _eNodeB, acces i nt base station,
FgR %?lé&msect%rﬁd et seftqt %eﬁeaﬁeﬁaf Megio s %ﬂﬁealede ora

pRY nb&e ﬁ‘1§§ 86 rat@el W dsh h&ord cell i fineleeblil BE £pic8REll %spectlvely A
nore cells or sectors. A cell or SeCtor associ at ed

sinphifiad raemplenafolegw éemem@emm!@, bodeploptd 1 aogeverywiblenow be
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g%slcpﬂecf\ggéée ]iee%q{’ﬁﬁﬁgsf ﬁlllv'fi ed exanmpl e of how fento
[00291nodesFI®y! hRrisaapd &y egerhplad \Klﬁél\é@fd@n\lﬂlﬁﬂlcdlﬁ)\ﬁ/ em 100 configured
described with reference to FIGS. 1 and 2. 029] FIG

@ JUPPQIS £ IABST alhusske pIVAICH ViAFipey @gelowrﬂ@hﬁdtrm%ﬁnd aspects may
f
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various disclosed erbaddi
Cdmlln&fmﬁllﬂ(&ﬂfor AriltgFiovslls 102Utk ad forukaitple, ﬁfacﬁ))(c&ﬂ'p l1@2a-102g, with
100 provi des comuni cation for nultiple cells
%ﬁlﬂ%%@fi D01 O A5 CRs PPt fdBRoreys 10 ftich as, for

po?ﬁ%l&?%&i)% bgA NG KLT Eé&leﬁilag% &llcfﬂw %? g?ﬂgérrkgvﬁg&; ‘?1%5 one or more

or p0|nts 4, such
sectors (not shown). As further shown in FIG 1 various access terminal (AT) devices

106, including ATs 106a-1061, also known interchangeably as user equipment (UE), or
as mobile stations (MS), or as terminal devices, may be dispersed at various locations
throughout the system. Each AT 106 may communicate with one or more APs 104 on a
forward link (FL) and/or a reverse link (RL) at a given moment, depending upon
whether the AT is active and whether it is in soft handoff, for example. The wircless
communication system 100 may provide service over a large geographic region. For
example, macro cells 102a-102g may cover only a few blocks within a neighborhood or

several square miles in a rural environment.



exanpl e, APs 104a-104g. Each macro cell may be further
divided into one or nore sectors (not shown). As
WO eoovkerisshown in FIG 1, various access ter m P@El/USANY/079515

devi ces 106, including ATs 106a- 1061, al so known

i nt erchangeably as user equi pnent (UE), or as nobile

stations (M5), or as t er mi nal 0devi ces, may be

di spersed at various |ocations throughout the system
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FIG 2, the system 200 includes multiple fento nodes,
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eperaer a1, nenarsyeth Bamely gy pakaipludingyBpeg ¢dnpsogts egd a path

V, ' d user equi pnent 220. Each HNB 210
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FRRTILE 8 AP Sl hyiley i e v
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gorHlalven access to HNB 215.

[0033] One of the issues with UEs and HNBs or femto cells is how to find a femto cell
210 when it is operating on a macro-cellular network 250. The UE 220 may be
operating on a frequency different than the one used by the femto cell 210. In the
course of searching procedures, where the UE 220 evaluates a neighbor list from the
macro cells, it will not find the femto cell 210. Femto cells may use one of several

available carrier frequencies. If the UE 220 is not operating on that very frequency, it

would miss the femto cell 210, and continue to operate on the macro cell, although it is



residential small scale network environment. Thus, the
HNB 210 and the HNB 215 are backward conpatible with
wW@pepoexd1st i ng UE 220. [0032] Furthernore, in apdi/Ub2908/079515

to the macro cell nobile network 250, the UE 220 can

be served by a limted nunber of HNBs 210, e.g. a HNB
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byart hleerh@ble) tHatt dfe@DmnPﬁot@ ahl phaveeofPyats ihviapiey af therHot Spot,
all the t| me. The key advant a%es of the invention
P8 Eedle: 2bowp A ghed tbaﬁh@iiy Peteremimifcess igleptyused/acquired by this

%%%gmemga Q@REE 356 O ARG JAHHRIRL, ﬁ1 oaYlo.ﬁ’l f%%%% QltchiB for the

out requiring network
oo rediln gcNetooskild domthn tfsmaesdl, |abéd{adm de¢hmidlogyalsodvby the femto
t&f‘gf UE 220 acquires (by learning or otherw se) a
abase of HNBs or fento cells 210 individualized for

[0035)t hat fﬂfor?e@nboﬁﬂﬁergaéﬁﬁ%ﬁﬁy lo$ t&t &a’ieﬁﬂsé’ﬁbs&#@equfegg@ celBffation in

may include for each fento cell 210 the follow ng
# moorortiogoml coodanatd @ystqsmeqq)ugamsyd of Inpasae ipdats visible at that femto
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d88attdot arSPQL thatvhéhinGr phAc AoRye Wheh WRNdYass Rolibady available in
Date fento access was |ast used/acquired by this

ﬁl@&@% 22Q.8t eAnrhs usgd taedpompfemtesesehingidhe.i §qngaeti fopto search only if
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entry of the database describes a fento, cell |ocation
Plﬁmﬁnﬁ%dﬁc%‘g? HoRsEN Lot SO G’%rﬁ%ttﬁ’ewé%ﬁélt #h dbprible dy @fe UE 220 on

REH PorRiak Rl $t ¥ 'n’fdn*?t'oﬁn?in 8301 SR OThese PN offsets are accessible to the

UE in the course of routine operation in idle state, and the UE does not have to do
anything different until there is a database match. Then, the UE 220 starts scanning for
the HNB or femto cell 210, which is on a different frequency. Operating this way will
reduce battery drainage.

[0036] FIG. 3 illustrates a method augmenting a user’s equipment (UE) database
with information measured by a femto cell. The femto cell 210 will typically have a
radio that receives the Macro channels, in order to facilitate various configuration
objectives like synchronization, location, pilot PN planning, etc. Consequently, since

the Femto 210 in addition to its forward link transmitter, also has a forward link



| ocation (wth qualifying mninmumEc/lo), the phase

del ay of each pilot, and all owed devi ati on around t hat
wmwpnisphase del ay. Wien the dat abase is al reamdys2008/079515

avail able in the UE 220, it can be used to reduce

fento searching, (i.e., conduct fento search only if

there is a match in the databﬁse) The UE 220 on a

frequency other than F conducts search_on F _only whe

faseiven ik iteelh aeulh aneaswigt iEhRF) wvgﬁ@m@#bwahlﬁemﬁlghhowg Macro cells.
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Furthernore, this neasurenent is |likely to be quite
5%{1W2fcglor§?ﬁ?‘?§éhl§ﬁ5é9tqf%m°66 St s stationary, and can
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he Fento 210 can spend a lot of tinme searching f

pﬁtllsot Ehmbcmngcﬁ}ﬁoﬁem’q@ Cﬁhmay) be elesagibed hy egpans pﬁgru@mvns comprised

om ve vveak ots. The Fento 210 rf )
Bt BB Mo Eimbiet € Yl Bisp oSS 0 PERA BT set €. in
Whﬁh@&lo?s?&cg&f\ﬂh&%h&dt&ﬂbh@cﬁﬁm an@ A8 cf iasd Pevithid ®lerance Q. All
time. The Fento 210 downl oads its neasurenments or

ﬁl&ﬁeap?é@@fe@r%ast brememsuges wish &gl o I@t@@ngmf Qlal\@ep?cﬂﬁhﬁ@ (idle or
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appro as's ovvn N
a@mm@mmagteoietgsAeGPng loveasr enents with the Femo s
own readi ngs tio estimate its groxlmtytothe Fent
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(00391210 as dHEwa illystegtesppiatophass, plangmg Céla’f'turTl%Phaé’H\?%‘?Wsaﬁ’ét femto
E Ricahfbe R, %S@Z%Wﬁf%@ﬁw LB PN-B s %&tomﬁ%'c%llg LRd P, and

e third t froma diff erent direction than
ﬁb(atmphase n&sﬂs fcsrrfemto callsStle nile?:lbﬁg-tetrhe hetrdy magr’aeons nnamy femto PN
nt wll .ni m if the co son '

nga %tts'l rag ar E@ﬁfpoceéli() is can be achleved in a couple o% Ways:p(% chrernent
PILOT INC, thus creating an odd-numbered PN Offsets for femto cells; and (2) re-

program macro macro cellular network by re-assigning odd PN offsets to even ones.
[0040] For example, 27/128 * 2i result in 64 macro PN Offsets (even numbered)
and 2n/128 * (2i+1) result in 64 femto PN Offsets (odd numbered PN Offsets).
Initially, at low density of femtos, a subset of PN Offsets can be used for femtos
(explicitly in neighbor list). By the time femto density gets high, new femto-aware MS

will have been fielded and can deal with the entire set of femto PN offsets.



itself, which makes this system nore robust. [0038]
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ccﬁinlectadft'bmamntbmwm to trigger some error conditions
at an UE, if there is a w de divergence in the

[0044] e asur erdidfit 94 Bpd itosy digram hstatingadnethpd fomaugmeggiag a user’s
alt (U5 Lemhe WEtQQﬁ%}mm B&Ees@é& &f DBLREnd QerferBMEd on a

Cc ni cati'on protoco
UE report from multiple UEs’ for locatlng a fernto cells. The back-end server 610 is a

part of the micro cell mobile network 250. In Step 702 a plurality of UEs’ 220 perform
RF measurements related to a location of a femto cell. In Step 704 the UEs’ 220 send
these measurements pertaining to the location of the femto cell to the back-end server
610. In Step 706 the server 610 processes these locations to average the location for the
femto cell. In Step 708 connecting the UE 220 to the back-end server 610. In Step 709
the back-end server 610 downloads the average location for the femto cell into the UE

220 database.



information is processed at a back-end server based on
the multiple UE reports. FIG 6 illustrates a system
W@ 2®d/0§ass augnmenti ng a user's equi pnent (UE) de@EbS2968/079515
with informati on processed at a back-end server based
on a multiple UE reports. A plurality of the UEsS' 220
perforns RF neasurenents rel atd ve to a location of a
fenmto cell. The back-end server 610 is a part of the
(00451 cro celt orpEMPedimeniydhik dpspnotisguitiEany powp o¥einideagprotocol to

' tal i 0 0 We) .
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the Internet 240. [0044] FI.G 7A is a flow diagram,.
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H&fsfon @Lﬂﬁ& G“?D‘Tﬂ”@.akn Yaprs %’E@Hﬂ,itﬁéfﬁw‘é@& dhdA26erOf 1ifPEEnsmissions

are on the same frequency region so that the reciprocity principle allows the estimation
of the forward link channel from the reverse link channel. This enables the access point
to extract transmit beam-forming gain on the forward link when multiple antennas are
available at the access point.

[0049] The teachings herein may be incorporated into a node (e.g., a device)
employing various components for communicating with at least one other node. FIG.
7B depicts several sample components that may be employed to facilitate
communication between nodes. Specifically, FIG. 7B illustrates a wireless device 710

(e.g., an access point) and a wireless device 750 (e.g., an access terminal) of a MIMO



access points via transm ssions on the forward and
reverse links. The forward link (or downlink) refers

W@ 000he18dmmuni cation |link fromthe access poi PEBEUS08/079515
the terminals, and the reverse link (or uplink) refers
to the comunication link fromthe termnals to the
access points. This comunicatlion |ink may be

established via a single-in-si n'gl e-out. system
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to facilitate comuni cati on between nodes.

[0052]Speci f i cldiel podERpi@N FBnbols for rHtdaga atrednsebresthed grpaded to a TX
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stream based on a particular codi ng schene sel ect ed
[00531f or  t hatFagRIENSRHEE 2L ACEHEiAE IEQEENS dafcapective symbol stream to

provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transceivers 722A through 722T
are then transmitted from Ny antennas 724 A through 724T, respectively.

[0054] At the device 750, the transmitted modulated signals are received by Ng
antennas 752A through 752R and the received signal from each antenna 752 is provided
to a respective transceiver (“XCVR”) 754A through 754R. Each transceiver 754
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to

provide a corresponding “received” symbol stream.



[ 0051] The coded data for each data stream may be
mul tiplexed with pilot data using OFDM t echni ques. The
w@rion4dst a is typically a known data pattern PCEUS1088/079515
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[0059] The teachings herein may be incorporated into various types of

communication systems and/or system components. In some aspects, the teachings
herein may be employed in a multiple-access system capable of supporting
communication with multiple users by sharing the available system resources (e.g., by
specifying one or more of bandwidth, transmit power, coding, interleaving, and so on).
For example, the teachings herein may be applied to any one or combinations of the
following technologies: Code Division Multiple Access (“CDMA”) systems, Multiple-
Carrier CDMA (“MCCDMA”), Wideband CDMA (“W-CDMA”), High-Speed Packet
Access (“HSPA,” “HSPA+”) systems, Time Division Multiple Access (“TDMA”)



760 then denodul ates, deinterleaves, and decodes each
detected synbol streamto recover the traffic data for

W@ b@fa1ss stream The processing by the RX datBCT/US2008/079515
processor 760 is conplenentary to that perfornmed by
the TX M MO processor 720 and the TX data processor
714 at the device 710. [0056]13A processor 770
periodi cally deternines which pre-coding matrix to use )
gyfesesy sieguaney olRvisiqh Mpltipde Sxwess7 T3P | §ysegsg Single-Carrier

P SGPUAPER" SR PR, ToTREhLY AT PR Access
OOFD AT sykeemd @t @thcamaliliplb eccdsh tewhmgieONAusee edsyconireunication

rocessor 770 or other conponents of .the device 750.
OEEY PPLRY e sy ?écl}lvwﬁ?rengs@@% bﬁa@“ (P JBIPIERpgnG 9ge or more

ERESdOf suchf & MRiosonhR9edE I rYgideweeMMAl cabs@PIMA Nknd other
and/ or the received data stream The reverse |ink

stesbadre AsCOMA phwedsseyl ilpleanciiXadadia tpelmolmyotucl 38, Universal

ich.also,receives. f.ic  da for a nunmber o at a
L0 Sl RRuSy Tt b, oSl & riatBe 1¥hndl8h? uTRA
RAIdeA M CDABA, and A&k Chiprade PYARYS, ch@B@rﬁ@iOOﬁrtéch?@%% covers IS-
thrOQ%h 754R, and transmitted back to the device 710.

POWs8IS-2 anAeldMi standads. t e TRMA aredrki garl snpenent a radio

Vi 7 [ i ten « »
580 000 o SERLE s CIBAIAGRRAR TRy A oroma
Aawotimay anplemPENMIEd)o (édithol@ytkupl acEsslecd DIRa RE-JARA ™), IEEE
grocessor 742 to extract the reverse |ink nes

Vb5 HEEEet Y. TREE d6Gi0e sy ORI Mo cise 65 3Bk, £35 TRAerdnd GSM
t&a‘i’ﬁbf‘%i&@b%? RiRCPUL O BB tS)ys (f‘@MTS” . The teachings

et'ermning the beamform ng wel ghts then proceSses
héreinaxdy be trademessagea 3GBP3Dhg ThemtathiondSL FET)eystemayn Ultra-

Lncorpgorated into various types of conmmunicatiaon
E@?&%_ﬁ%"%ﬁ’&?@?% SO Rp L RS %t%ﬁ s ffglease of
URBEQIHAY R e BirR AT 1ths By edpddis & (Y HfsblB_klt?r'ﬁ F¥e5A%Sdescribed

system capabl e of supporting conmunication with '
nyihg BOPR tersenglogy isis4e bagnddisioed thiat thiglteachings danein may be applied

BERath BER T Rk AR opREED CrBIoRg e BT Sabpg Rty 1xEv-pO

ROINRevAFREVB X ofogyt d4d diigaedvhAgisgleer ei n may be
applied to any one or conbinati ons of the fqllomﬁn% o
[0060]t echnol @eégac{@@@ Sy ey dig ineRrpeLsicd ipecEss impdgmnrtgd within or

BT i P SRk Bl FRUR NG e AR (e o
wireless node) implemented in accordance with the teachings herein may comprise an
access point or an access terminal.

[0061] For example, an access terminal may comprise, be implemented as, or
known as user equipment, a subscriber station, a subscriber unit, a mobile station, a
mobile, a mobile node, a remote station, a remote terminal, a user terminal, a user agent,
a user device, or some other terminology. In some implementations an access terminal
may comprise a cellular telephone, a cordless telephone, a session initiation protocol
(“SIP”) phone, a wireless local loop (“WLL”) station, a personal digital assistant
(“PDA”), a handheld device having wireless connection capability, or some other
suitable processing device connected to a wireless modem. Accordingly, one or more
aspects taught herein may be incorporated into a phone (e.g., a cellular phone or smart

phone), a computer (e.g., a laptop), a portable communication device, a portable



Access ("HSPA," "HSPA+") systens, Tinme Division

Mul tiple Access ("TDMA")systens, Frequency Division
W(Ih/lmov/lofpﬂle‘s Access ("FDVA") systens, Single-CarrPE&r/USIDNY079515

(" SC- FDVA") systems Ot hogonal Frequency Division

Mul ti pl e Access (" OFDVA") syst ens, or other nultiple

access techniques. A wreless 14 ommuni cat i on system

enpl oyi ng the teachings herein nmay be designed to
F‘?ﬁ}IPIEWé VIsRéC-B5 2 persena dgticpigiant) sticeterinaeng gevice (e.g., a music

st andgggdeol %\?%MX net wor d@%baﬁg&ﬁ&nﬁ%&mteﬂl device, or any

btthehmﬂablg;desme thaa & ddnfigercd & coremueshteivad a Radiess Acdiass

TN GAEREOR 1  Aebscebnploat AT
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standards. A TDVA network may Tnplenent a ra
(“e&Bﬁﬁb}l @d;ass Lstcahloasccatmﬁaﬂ (S&S@‘émaf basel\/fmmst:@ver statlon (“BTS%), a

nmuni c ﬁ (Eﬁ d t(]:DMD\ net k rr%y | ement . "
Eal}séi%%r A€ s GcHdis TRV EY O (PR A§1C SCrvice se
(BS5-BQR cktehded SRECBRR (‘B S ), EG0BO 3P sinflad ShmEoRMy ) |
etc. UTRA, E-UTRA, and GSM are part of Universal

[0063]\Vbbi | e 'ﬁéIS@@@mtScQaWdﬁr(egjsﬁtneﬂW@SSm) nay TR@IPrise an access node

OB IFL B s P SE b ST B80S i

Esactbandfof "dVB ) nawsetie(s.g.andvidt hesa figtpetk QfchsasstheThternet or a
LTE is a rel ease of UMIS that uses E-UTRA. Al though
el petyopec vl ¢ WiFd Or seiplsti sommpniatigeslipk Jagthe network.

%&&&né?) t2?0"0 snl%(f%gﬁﬁagl %gﬂ)lg atnlgthg? ndfd gé(g{b%?Re‘{Cg%t terminal) to

e tedchings herein ma led to
REIGES, a Rehork Redonje (bthcthﬁmnbtﬁgmhtyaslnvudkﬂtloasit 3BRRA be lapprETiated that

O RevA, RevB echnol o y and ot he
9%%1595&6 fi‘g nogesardy erwzaﬂ%a%fmnrﬁggl Hars W?%Jaﬁfya@n portable.
[0064]1 NCOT por&%@dltlﬂlbgld( Be glppre'cﬁﬁ!deﬂﬁf‘tae%ﬁé’le"s@'an@rrnay be_capable of
performed by) a Va“emé of apparatuses (e.g., nodes).

trmsguﬁmga@sldéxrtrscelango H(l@tlcgl ln a nanvelades mzmmél) (e.g., via a wired

letne il Ny aacccor deanc tra mﬁe eaéh ns? gre may include
DeEER, o £ AT BE: Htadstlfer (B I0LNI ERE] Thay inclu
bRl atE@omexaNGatien iRerfacC EfpdRnY (2ad., BBtriANR btfal interface
be inplenented as, or_ known as user equipnent, a

SUBRRICNIS IO COMMIHPEALC Hias ROSICYITBIess editm. 2 robi | e
[0065]St ation A %n%?eg% hgde ﬁaggg#1ﬁ%nﬁg%%la 8n5 81[@1"01% gteﬁso&nnﬁunication

renote termna

Hﬁw det and bawdlEo@tdﬁetbthéﬁhm B@pogty anyt @uﬁadﬂrfe ereless communication
nﬁ(ﬁnentatlons an access term nal may CO rise a

&P

PR I SPHBWE, 18 WGIPEEEISt aemfﬂ%%ﬁ% elodg maggseppiate with a
hé’t%ﬂ@t I'n%@m@r 9}%&%0&16 fotRlofk hak Q%ﬁnseaa Wcﬁleir@as&t%eﬁ@ér a wide area

oop ation, a persona |g|ta assi st ant
network A ereless device may support or otherwise use one or more of a variety of

wireless communication technologies, protocols, or standards such as those discussed
herein (e.g., CDMA, TDMA, OFDM, OFDMA, WiMAX, Wi-Fi, and so on). Similarly,
a wireless node may support or otherwise use one or more of a variety of corresponding
modulation or multiplexing schemes. A wireless node may thus include appropriate
components (e.g., air interfaces) to establish and communicate via one or more wireless
communication links using the above or other wireless communication technologies.

For example, a wireless node may comprise a wireless transceiver with associated



("PDA"), a handhel d device having w rel ess connection
capability, or sone other suitable processing device
W@orneetssl to a wirel ess nodem Accordingly, OPET/G82008/079515
nore aspects taught herein may be incorporated into a
phone (e.g., a cellular phone or smart phone), a
conput er (e g., alaptop), a Eortabl e conmuni cati on
devi ce, port. abl econputing device (e.g., a personal
H%S&llﬁ@rsq@trﬁﬁﬁlyer CRMPORETES {1t Mveripclyds veriousecogipongnts (.g., signal
8%’&%&?1‘3 %}ﬂig nal réféeg?oq de%i & &hital co?mﬁ@ﬁlgeitlo'ntq?ef 2diRless cdium.
p03| I ng sy tem evice, or any other
[0066]SUI t abhe edﬁ\zdm&:nt balowi gescobdsi gutled rhahabofrungmaitmgvi &E’s data

o IGes THBU T b O HEMeBR NG 220 dRBE Rescshpn cans
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station ("BS'), a radio base station (“RBS'), a base
searoncnto it noighkoring' BS@O) Gella abalsestlmeawh@eth@eUEsmt fcoerves the
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other simlar term nology. [0063] In sonme aspects a
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feaitoRek. (Emglly, the WFdﬁea%ﬁfb@tdﬁ&;t ewahé( fem@tteas;nztyhbe used to trigger an
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[0067]ot her FRaurit tiepo@lant gramipte blddk tiagram ioff asslysﬁehﬂ9(hﬁaln accordance with

appr.eci at ed that one or hoth t he .nodes

ﬁ@ﬁt%}l AR A R R e 5 wpﬁ%msaﬂattéan facilitate

[0@9@1@ a AR cdit § ﬁiiccddl EsyRRRY 660 *hthddRta BluMIltflo2SBodules or

node may be capabl e ransm tting and/or receiVving

mefugy nauchoms,i fora eﬁmpkm rgirdswingamcans (@1Q. cowiegting means 920,
are ver a atransm

gﬂ%v(ngl(ojgcﬁﬁg g]%gltl% els?,pd}pegydr tﬁl&lﬁ]ﬁlﬁgn%gﬁ?% , processing rneans 950, and

SOFHY Riced 96D) chdi &nha@ed eripenehRafiéh Bak 963, @Gl chi€ dbmmunicate
or opti cal i nterface conponent sgmto comuni cate via a

Wéth-othgr madeles ommﬁﬁvef o@BBunigatp bkel@S. node may
[0068]I Omm*ﬁb(ﬁs%toq sYdl? WWB‘E{B% \ﬁ’h{sﬁhg IRat qgfgﬁ]ﬂgﬂ 091:%1%/(9 ﬂgnals may be

are ase on or Ot erw se sup

&lprdsaﬂilla@ llMIfgehlﬁ'_sSEDf C:D aticty Caft dﬂfbrérﬂdhﬂﬁiodt@g(es bd techniques. For
exa n sone aspect W rel ess node may associ at e
G % 4?& vBtRIctipps, §8Wé‘13é‘§§>e‘8f0§mtaﬂ%n MegiAby Pithmgymbols, and chips

ﬁﬁ{mﬁd ®e areké?&{%led R NE G VK al?cfvead%?g g}‘l@}f ) %E YWRp#esented by

| ess device may support or ot se u one or
mitagemfcuarelwta,r ¢le¢t1;onta‘gnmcr whess magneneniicldy ompartlcles optical fields or
t echnol ogi es, protoc or standards such as those

perhelgs oL gny combination t%ereof

[0069] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such

functionality is implemented as hardware or software depends upon the particular



herein (e.g., CDVA, TDVA, OFDM OFDVA, W MAX, W-Fi,

and so on). Simlarly, a wireless node may support or
W@rdwenyi1se use one or nore of a variety of PCT/US2008/079515

correspondi ng nodul ati on or nultiplexing schenmes. A

wi rel ess node may thus include appropriate conponents

(e.g., air interfaces) to est¥bl i sh and conmmuni cate

via one or nore wireless comuni cation |inks using the

amvigatigy ansk drsienvfopgraints ippasedmincthe Pueratl sxtiem! otilied artisans may
s e
barspotn enplsmtitatiomdgcisiois| shoeld\nat boinserpanponentsng & dgparture from

i gnal genperators and signal processors) that
'fsr‘ﬁéF‘PRetogttgeErG?ﬁ%H}VEB“t“?lbn over a wirel ess medi um

[0070]%?066] e @eﬁ%‘&giiﬁL%Watig@ll@g%ﬂecﬁGJHsbﬁﬁ)dﬁﬁg,ltzﬂﬁf cit®liRscribed in

augnenting a UE s data base. FIG 8 illustrates a
owinkcicbnofvith ugrembodigientyeditdfosgd hettan abaske badederded or performed
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frcghbRidgRgedrriEdt ¢AR1S), atfidld @r&g'raiﬁmam%n%att@ Qrref LSBEGA or other

recei ves the strongest signal. In Step 804 the UE 22
peetarmeblRAogEa sigyietre dissTabergadd rMirnganostar fagico dssrgte hardware
f f : 06 tche | 0 s t -
O B Wt o Pt Bt aierar &7 oGP0 BRCHRBER, dosortbed
R&Eo AC gtrewd ] plarpRiy proossyeninay hh e nibfoprotaisonbut th thbaltddmative, the
220 dat abase gets updated every tine the UE 220
BIRAPISES mays pe Me?orgip@tgpaqal e 1oRe CordFRlLIST.cBygrocontroller, or state
[ Y, at k u t f L ARY, .
FaBihey 4 Poc SR RAT HSISL MumENgs 181 Roffiayfor? fompuing
tdacs, isg.a aM dentdnatengefice DAPt hed neasinreprecdssor, a plurality of
reported by an associated UE, and thaose made th ent o
eto TPPYOF%?G‘G‘)?/’] o1} Q% MGTCHBISFYACHIPTE KR APV SKithyp IFaghre, or any
SthePsiRd ShRMIPADH. N accordance with additional aspects
descri bed herein. System 900 provi des an apparatus
[0071]t hat canhasficps toAta rhatberd iongalgoritbmt desselbed in connection with the

S i.ficall. t 900 i.ngl yd [ [t f
SR B0 T B P B » o
mpane RecutedBYBGRSIHGTEANS GAbinARDWIFAREHAG MBAagFtware module

930, sending or transmtting neans 940, processin
mennEssids oin %ﬁﬂwsﬁ@momg Aaghdnaeey. &M exmasys && amemory,

ERRMAL SROMA0, LR 20RO RIS AL Ty o
forese sefragkinkdiuinkitone iarthe woulAt dxeaelsy afothgdehaddium is coupled to
U THOGANI aRigh Bic B Farai 8L RHOT B 0B e KBk ddgtion to,
FRrAPAETPLI L AU OBE PO, oy b, el o
pmyctser. r Ehepmaecsdr st heghoage tmhdivabmae rebedecini gut ASHC. e ASIC
r?l%y rreesll)({eei?leanltlseeg te%inal. In the alternative, the processor and the storage medium
may reside as discrete components in a user terminal.

[0072] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not



vol tages, currents, electromagnetic waves, nagnetic

fields or particles, optical fields or particles, or
wW@ropooetss nati on thereof. [0069] Those of ski | PCTHOB2008/079515

further appreciate that the various illustrative

| ogi cal bl ocks, nodules, circuits, and al gorithm steps

descri bed |n connection wth tYhe enbodlnents dlsclosed

herei n nay nplenented as el ectronic hardwa

Binsed & %mt%toethe smbedimsnrahpyAdcEin hytinto breoac@p@gg ithe widest
%J #)9 Sbd A&t WSl Bhﬁ! gf&%%ﬁ‘&le e YO dlws%\q@]&%ug” d

tware, various | strative conponents,
nodul es, circuits, and steps have been descri bed above
generally in ternms of their functionality. Wether
such functionality is inplenmented as hardware or
sof tware depends upon the particul arapplication and
desi gn constraints inposed on the overall system
Skilled artisans may inpl enment the described
functionality in varying ways for each particul ar
application, but such inplenentation decisions should
not be interpreted as causing a departure fromthe
scope of the present invention. [0070] The various
illustrative |ogical blocks, nodules, and circuits
descri bed in connection wth the enbodi nents discl osed
herein may be inplenmented or perforned with a genera
pur pose processor, a digital signal processor (DSP)
an application specific integrated circuit (ASIC), a
field programmbl e gate array (FPGA) or ot her
programmabl e | ogi ¢ device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any
conbi nation thereof designed to performthe functions
descri bed herein. A general purpose processor nay be a
m croprocessor, but in the alternative, the processor
may be any conventional processor, controller,
m crocontroller, or state machi ne. A processor may
al so be inplenented as a conbi nati on of conputi ng
devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction wth a DSP core,
or any other such configuration. [0071] The steps of a
nmet hod or al gorithm described in connection with the
enbodi nents di scl osed herein may be enbodi ed directly
in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nmenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other



formof storage nmedi um known in the art. An exenplary
storage nediumis coupled to the processor such the

wWEe@emesEsF can read information from and w it BCT/US2008/079515

information to, the storage nmedium In the
alternative, the storage nediummy be integral to the
processor. The processor and the stor age nedi um may
reside in an ASIC. The ASIC may reside in a user
WHLATHY CLARMER IS t er nati ve, the processor and the
storage nedium may reside as discrete conponents in a
user termnal. [0072] The previous description of the
di scl osed enbodi nents is plGhAIMS to enabl e any person
skilled in the art to make or use the present
i nvention. Various nodifications to these enbodi nents
vl RenlaRdl kot BREALAAL 1 AthOSByidnl QUE) i@ the method
and the generic principlfes defined herein nay be
appprisee:t o ot her enbodi ments without departing from
the spirit.or scope of t [ nvention. Thus, the :
bt o5 oRirTarH B RGh e et R LRSERry 8 e B ek S g germine a
enmbodi ment jcaiaIY therfehtd cbit i1s to be accorded the
w dest scope consistent with the principles and novel
f eat up@wedingctho $Bgtorike fanfo velkrndS CLAIMED |'S: CLAI MB
1. A pet for ' r' s.equi t o
dat abTnORHA® e KETRR Gt B B RIES ccfohaining to the
frequency [oRijomnaEabe feeitertis iy tie TE@h@barel | to
determne a |l ocation of the fento cell; connecting the
UE to the fento cell; and downl oadi ng the RF
asu y .cel|l pertaining to the
F'gcat :’rrgér:ﬁlo% fitﬁglégﬁe}?rtqbf%%f&ﬁﬁ%lt ie UE dat abase. 2.
The makingRIHMmeadua¢ments by thetlhlérandonpri si ng: taki ng RF
measurenents by t UE; and conparing, c ent RF ,
meas ufURRAIE %ﬁﬁ%ﬂﬁﬁw%ﬁ@e@@w hiang LI SHE 49 g gel's own
RF nmeasur eRenh&shi@nlits tBdtBnddE Proxithity td e FlRtof LI O
cell. 3. The nmethod of claim1l, wherein the | ocation
of the fento cell conprises of nacro cell system

81 S crgyo bl ol 15 an U5 058 cluf RRCsslbomprises of

mabloeUegitem farandisks haitBinah&B@R deidridkd PhasRsy aetisd (BR) set C, in
within tolerance Q 4. The nethod of claim1, wherein

whisha i arasad itygsheold Eodo peciepdl indrkee ¢ mean pilot phase vector P

within tolerance Q.

4. The method of claim 1, wherein the communication of the RF measurements

between the femto cell and the UE uses an over-the-air protocol.

5. A user’s equipment (UE) comprising:
a database of femto cells acquired by the UE, individualized for the UE and
stored on the UE;
wherein a femto cell takes RF measurements, downloads these RF
measurements into the UE’s database when the UE is connected to the
femto cell,

wherein the RF measurements pertaining to a location of the femto cell.



between the fento cell and the UE uses an over-the-air
protocol. 5. A user's equipnent (UE) conprising: a
wal2d0al#98s5 of fento cells acquired by the UE, PCT/US2008/079515

i ndi vidualized for the UE and stored on the UE;

wherein a fento cell takes RF neasurenents, downl oads

t hese RF measurenents into the UE' s dat abase when the

UE is_connected to the fento cel wherein the RF

freasulberaser's qeEimanh(HE) eloclaim éc‘abﬁ:rsﬁl e Utk RE gneasurements

6] boiinarI EutSR RIS nFAURARAL ) L CUR MR mIRGHEL IS own
neasurenents an onpares current

neasiredmentosestiak erprbyintityeo the fahitdcélhe fento cell's own

neasuremsnts to estimate proximty to the femo cell.

7. The user's equipnment (UE) of claimb5, wherein the

vocat gl uhy iR QUESldr HARPS | SESCABEE Jolibh PR &lfhto cell

paranmeters, wthin the area descri bed by a base

suraprison niBB) celetyGmi paravhitets, piithot theesceddsctiheddhiol base station

I t ) h
(O ah Snifh o8 S265 BrBRMR BAS irBRERE afEoE ' meen pilot
phat Fe&or MAghe] B]drdiRe€@muni cation of the RF
measurenents between the fento cell and the UE uses a

protocol. 9. A conputer program product conprising: a

onpu d i Si r |
£SR3 OBl IRI AT M 5 s BOUE DREFRUBHRG e e
freduera@ltd bét@eaeﬂle lfﬂ’ntﬁﬁ:eﬂ anaclad UBnisefa profeeot.o cel |

code for causing at | east one conputer to connect the

UE to the fento cell; and code for causing at |east

gne canRSF p%gi ¢« Lhe, R Jreasur enent s taken by
the fent gh)ceﬁrltp ertg:r(%ﬁlng Jthgp1 EegTFocati on of the fento
cel | anmmpmtherehl&'abdiQmaMasecorﬁlﬁls1n'gwe conputer program
pr oduct claim9, wherein said co ut r eadabl e

hedi uﬁ‘?dfeL}fP’f FRISINEGHFAS 5 QI Cqrypierstg e ng%Sureé%‘glfS by a femto

one conput g %Qle%e%ﬂﬁﬁle%ﬁoﬂﬁﬁﬁlﬂf%'}&%osce@n/ the UE and
code for causing at | east one conputer to conpare

curr emdeFfﬁr wamgraeleeﬁttogletcamentebgo ¢omecdtEhel/Eto theefefemeadl; and

cel I 3o ev¥|3r causing et 1laS Ipet csontlp%teersto downFoad the RF measurements taken
by the femto cell pertaining to the location of the femto cell into the UE
database.

10. The computer program product of claim 9, wherein said computer readable

medium further comprises:
code for causing at least one computer to take RF measurements by the UE; and
code for causing at least one computer to compare current RF measurements
taken by the UE with the femto cell’s own RF measurements to estimate

proximity to the femto cell.

11. The computer program product of claim 9, wherein the location of the femto cell
comprises of macro cell system parameters: within the area described by a base station
(BS) set C, in which pilots exceed threshold E¢/lo vector D, and have a mean pilot

phase vector P within tolerance Q.



proximty to the fenmto cell. 11. The conputer program
product of claim9, wherein the |location of the fento

W@ 2000/0¢a/pri ses of macro cell system paranet er BCT/WB100$/679515
the area described by a base station (BS) set C, in
whi ch pilots exceed threshold Ec/lo vector D, and have
a nmean pilot phase vector P vk hin tol erance Q 12. The
comput er program product of claim9, wherein the |
Eommuhhe semprchpragran Rrodishelipksiram svhserindlscemeunisation of the

Rﬁlnlleagﬂgm'éﬁg bggvééﬁec‘ﬁ‘et Rt Q¥&al éﬁcﬂﬁé YH ufl Sgé}l-tb%-)ll?r‘ 'pré%gcol.

appar at us raugnenting a user's equl pment (
dat abase, conprising: nmeans for perform ng RF

asurenents by a fento cell fo determn | ocation . .

. t heNFEERYTAtuE é‘Prl AUSHHEBAS § Pier é&ﬁH’@EFPF%JE?X@ta@E% GO RESING:
fent ongeld for @@ﬁor%ﬁ%ﬁfﬁéasg%gn%a@{ iﬁ‘@erﬁtﬁeceﬁl%o determine a location

nmeasurenents taken by the femo ce pertaining to the

| ocati on obfthhderiterticd; cel | into the UE dat abase. 14.

for + BRTgoReores U BRU S thy e <& g neans Tor
conmpamicis ol B6RAloadiig MRARE WS aBRtMch® kakn by thd &nME ¢l fbrtaining
the femo cell's own RF neasurenents to estinate

proxi mty toghe lnsatiemeiothe &mto cel intgiee HBglatehesgs of
claim 13, wherein the location of the fento cel
conprises of macro cell system paraneters: within the
M.ea Urssppabrds diclanmbess urticatompri{iss) set C, in which
pilots exceed threshold Ec/lo vector D, and have a
nmean Pepdstfoptkig RIGpecarurenets by thetldbetdnce Q 16. The

appar gluss @f cGtnfii WO REGH sk ﬁ%'EQ}L{N R Qﬁl@ Yith the femt
the RF neasufengnt§}§g¥ﬁeen tﬁg ?%ﬁ%o cel'l "and the Ug o °
uses an ovetlls ben RH mpasotencoks to EFtimdte pedhmity ft@the femto cell.

augnenting a user's equi pnent (UE) database for
| ocating fento cells, the method conpri sing:

per f orpd %a@ﬁu%ﬁ@l‘d{n@ MBNY Rl AcRbditighidf Xhé)ferﬁi#E%ell comprises of
a

wher ei n measurenents determne a |location o

eaoccl el stemgueanaserst WishioEhe grep deseriboth by eltasd statiarp(Bff) set C, in
| east .pne mac cel | . ndi n e l,acation infqgrngtion

PRRR RRE RS ShESigld ARG R8r Piranadi8kisoent bE i Vector P
hadkrenreénge/er the locations to average |ocation for

the fento

16. The apparatus of claim 13, wherein the communication of the RF measurements

between the femto cell and the UE uses an over-the-air protocol.

17. A method for augmenting a user’s equipment (UE) database for locating femto
cells, the method comprising:
performing RF measurements by a plurality of UEs, wherein RF measurements
determine a location of a femto cell based on the UE’s location relative
to at least one macro cell;
sending the location information from the UEs to a back-end server;
processing at the back-end server the locations to average location for the femto
cell;
connecting a UE to the back-end server; and

downloading the average location for the femto cell into the UE’s database.



cell; connecting a UE to the back-end server; and
downl oadi ng the average | ocation for the fento cel
WO pa09/0shss UE' s dat abase. 18. The net hod of cl aPer/1$2008/079515
wherei n the comuni cation of the |ocations between the
back-end server and the UE uses an application running
over the existing internet pﬁ@tocol used by the fento
cell. 19. The nmethod of claim 17, wherein the |ocation
of the fento cell conprises macro cell system
ra
Rt one PRt URet 1F ShABRARS KERRIof of RRCIngatiops between
the/Haok ¢ad tseveDandathd Ihﬁ\lsesaameﬁﬁlcpnd)mtumh%severeh:é oxistthg internet
mnth|E lerﬁ%&P1 0. A systemfor augnenting a
u%%‘ t? - dat abase for locating fento
cells, the systen1conprising: a plurality of user's
equipnent (UEs'); a database of fento cells acquired
b9. t h&hdaethoddif elagal’i whdreirothe dénatitiEohitid femtr exdl miirises macro

%{)wsgenhé%gﬁgﬁ%rss S Xl ‘ih%%{ r& 821%1; agp%fe ﬁ%’[l %ﬁg) S& d in which

Pﬂiﬂé‘ Uk &8 NthieshdMd & Hlo Ny dSfor B agdr I@W%rﬁ el pabiTpiBe dector P within
ation of a femo cell based on UE s location

foddranded to at | east one macro cell:; wherein the UEs
send the location information to the back-end server;
wherei n the back-end server processes the |locations to

20.er agesyseanfdranghentit § asdrds epliprenMiBiEgidatablie fdElocating femto
connects to the back-end server; and wherein the
sRilkthe AUstEB COBPTIEBHENI oads the average | ocation for the

fento, ggﬁhgngg“gg% H5“§ﬁﬂ§% se. 21. The system of

claim ereln e co ication of the locations

bet wee nlatabaschait feneo dcBe rv@rnrednay theeUBEimlwpudlged fanthe UE and
application ruynni ver the existing internet

pr ot ocol u?@ﬁzﬁV’Fﬁgﬁ¥ento cell. 22. The system of

cl ai m, Bfhk-WhedeRlich c&rﬁﬁnilﬁg ik 8P Raclon@lfsiR Iféﬁlzérk

conpri ses nacro cel em paranmeters: w thin the
ar ea wbswem thd Biis apdasﬁmm RbateasueBBtss evha@eini REF  measurements

\émlnggﬁl lplolt @?tg}éﬁgg g 1%/021&1{)313 BP l&,?w%o{]c: bagecdt on rUB S 10029[1011 fative to at
least one macro cell;
wherein the UEs send the location information to the back-end server;
wherein the back-end server processes the locations to average location for a
femto cell,
wherein the UE connects to the back-end server; and

wherein the back-end server downloads the average location for the femto cell

into the UE’s database.

21. The system of claim 20, wherein the communication of the locations between
the back-end server and the UE comprises an application running over the existing

internet protocol used by the femto cell.

22. The system of claim 20, wherein the location of the femto cell comprises macro

cell system parameters: within the area described by a base station (BS) set C, in which



tol erance Q 23. A conputer program product
conprising: a conputer readable nmedium conprising code
WO 200904183 Nng at | east one conputer to perfor mRE/US2008/079515

nmeasurenents by an UE, code for causing at |east one

conputer to perform RF neasurenents by a plurality of

UE, wherein RF measurenents d& ermne a location of a

femo cell based on UEE s |location relative to at

piefs exensd thisehld distlo; vestkad)f 1l gt Agampilpenkse gigetor P within
&EM%qg to send the location information fromthe UEs

k-end server; code for causing at |east one
conputer to process at the back-end server the
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duct. of cl 23
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UE uses anppiity %@tUEnwhekﬁﬁi RY A¥Surdoh@itLYbtsihiAg a location of a
i nt er net protocol used the fento cell. 25. The

conput er pfoye gehl prssd @et B8 ledatipmrcdgivevip et lepsh onpmacro cell;
| ocat 5 0L f8£ caulgfllgfa? W'%a% oneI éo @% § nd &ﬂ%%cgtuge nfor%ya%og Bom the
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station (BSEsaemlﬁkk%ﬂdmﬁw@h pilots exceed threshold
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user’'s equj o@ﬁ@cﬂ%é&conp bERRRGf Qfenhi@Cafil N9 fento
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24. The computer program product of claim 23, wherein the communication of the
locations between the back-end server and the UE uses an application running over the

existing internet protocol used by the femto cell.

25. The computer program product of claim 23, wherein the location of the femto
cell comprises macro cell system parameters, within the area described by a base station
(BS) set C, in which pilots exceed threshold E¢/lo vector D, and have a mean pilot

phase vector P within tolerance Q.

26.  An apparatus for augmenting a user’s equipment (UE) database for locating
femto cells, the method comprising;:
means for performing RF measurements by a plurality of UEs, wherein RF
measurements determine a location of a femto cell based on the UE’s
location relative to at least one macro cell;

means for sending the location information from the UEs to a back-end server;



means for connecting a UE to the back-end server; and
nmeans for downl oadi ng the average |ocation for the
wo 20049083 | into the UE s database. 27. The apPek/H$2088/079515
of claim 26, wherein the conmunication of the
| ocati ons between the back-end server and the UE uses
an application running over tHe exi sting internet
protocol used by the femto cell. 28. The apparatus of
cl ai mneEns fphatasestingr theobaskican sever the locatips oerverage location for
conpri ses celil system paraneters, within the
area descrﬁ%g%ﬂgy%g’base station (BS) set C, in which
pi | ot meenscfoecortniact@s Ul t&cid ackeat oerve; amhd have a
mean pil ot phase vector P within tol erance.Q 29, A
met hoBCSREy foﬁb@ﬁ@quw the pvgragg lg%ﬁﬁqoﬁn‘gjéh?he( {g%to cell into the UE’s
dat abase, phs,d¥et hod conprising: storing by the UE RF
nmeasurenents to nei ghboring macro cells at the tine
when the UE receives a strongest signal froma fento

I, erein the str st .signal cor.respo 0 a
iF os oI Fistfue el A8 P S BRI BB RriGe sgafons between
e U3k RBASUNENBIY thePEE b GpplRaBoMRGh LV dr tRO8SBiSting internct
of fset; and downl oading into the UE s database the

pretasehated by thefandp sethg t o changes in macro cel |
envi ronnment. 30. The nethod of claim 29, further
conprising re-witing the entry into the UE s database

eyer yThe appdriv@s UE AP & Swhersinr the de¢atidhn gstadhe flempo tEl€ comprises
fento cell. 31. The method of claim 29, wherein_.the RF )
Peao el rutER Raramaierss withiy thepiea deseribe@ly pdaps statigsr (BS) set C, in

[cﬂrpifo?sng%cte.b&) eold IE%/IHFV'ecﬂ.o{r ﬂ,%ﬁ%aivg ag?@%rﬂﬁﬂot phase vector P

I vergence I n the nmeasurements reporte
athocbktade QE and gets erased fromthe UE s
dat abase. 32. A system for augnenting a user's
equi prent (UE) database, the system conprising: a

user’ & GHJAMER al 'tin% falsaPas@uifmdnei @084t s EBHO method
cells acquired by the UE while visiting a nei ghborhood
eondprstigied in the UE s database; wherein the UE

Z: otr ﬁgtOIt‘iItl]ge b}B Eher@e%{%rnelg%ﬂltre%letn 5 0 %ie%%gglrililgngla%ccreﬁs gt%hle fime when
the UE receives a strongest signal from a femto cell, wherein the
strongest signal corresponds to a closest location of the femto cell;

performing by the UE RF measurements pertaining to a macro cell phase offset;
and

downloading into the UE’s database the information pertaining to changes in

macro cell environment.

30. The method of claim 29, further comprising re-writing the entry into the UE’s

database every time the UE samples a stronger signal from the femto cell.

31. The method of claim 29, wherein the RF measurements at the femto cell are
used to trigger error conditions at the UE, if there is a wide divergence in the

measurements reported by an associated UE and gets erased from the UE’s database.



time when the UE receives the strongest signal froma
fento cell, wherein the strongest signal corresponds
W@ 20004089163 osest | ocation of the fenmto cell; wheCEUS20W$E79515
UE perforns the RF nmeasurenents pertaining to a nacro
cell phase offsets; and downl pads into the UE s
dat abase the information pert%ﬂlﬂ ng to changes in
macro cell environnent. 33. The system of claim 32,
Wher efn Syshem Ufr r gLgmInEigs & HBChtqavinmang (He dptebase, the system

dat time every tine the UE sanples a stronger
signal Tromthe fento cell. 34. The system of claim

32, wheseisrequipencRE(WERSUr enents at the fento cell are

used to, trigger error . conditio at the UE, if there . . .

is a fhidEda VBt geivkBonTE FHE rBabUAHAT O Bol Felinhy visiting o
an associ a&ohidmchindgictefIAREVE § @mide UE s

dat abase. 35. A conputer-program product, conprising
a conpbtem theddabteecnthdi Rirmmasipemsits o ooigbbdrorg wacrsiaels at the

at | east ope copputer store, by the UE. the. RF

measur orenbSeL GITL Ghitr 1T VReS. LRSSt i fomio cel,
when the UgheRGEtN6ESrdnBest Sign@n06séspsh@N@l ther@ddest folfidh of the
cell, wherein the strongest signal corresponds to the

cl osest | otemtpeplliof the fenmto cell; code for causing

at lea n er t rfor t = RF
reasul e Lo gy parrgls B ilenths PFablne S pagp ool phase
and code foffss¢ausad ng at | east one conputer to downl oad

into the UE s database the information pertaining to

changeeVilpadrait® theYE s fipfabgstdie mermagen apssiaing o fhpnges in

augnentinngm%%QHE?Vﬁgﬂhaﬂent (UE) dat abase,
conprising: neans for storing by the UE RF

measurenents to nei ghboring macro cells at the tine

en e UE receives strongest signal .froma fento ,
o VYR ¢helady OngUFIl; B ATE deryiepdiiusny 1o the UE's
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perform ng by the UE RF nmeasurenments pertaining to a
macro cell phase offset; and neans for downl oadi ng

hnto the UE s %ata? se the Hﬁ%ﬁrnation ertaining t
g ‘an giEe §yr§’[Ee%8:F aipy, ?‘, Vg}he\]}?lp 8]?1 lnf_leasulremell?ts a% BRMR Ce are used
to trigger error conditions at the UE, if there is a wide divergence in the measurements

reported by an associated UE and gets erased from the UE’s database.

35. A computer-program product, comprising;:

a computer-readable medium comprising

code for causing at least one computer to store, by the UE, the RF measurements
to neighboring macro cells at the time when the UE receives the strongest signal from a
femto cell, wherein the strongest signal corresponds to the closest location of the femto
cell;

code for causing at least one computer to perform, by the UE, RF measurements

pertaining to a macro cell phase offset; and
code for causing at least one computer to download into the UE’s database the

information pertaining to changes in macro cell environment.



37. The apparatus of claim 36, further conprising

nmeans for re-witing the entry into the UE s database
wer@pp4disde the UE sanpl es a stronger signal fPOnUS1ees/079515

fento cell. 38. The apparatus of claim 36, wherein the

RF neasurenents at the fento cell are used to trigger

error conditions at the UE, i3 there is a w de

di vergﬂnce in the measyrements reported by an
3@ s ocPatpparyEs IRUgRICELiRgG Y%y Sfeﬂbwmeﬁé(@ dptabasca s@prising:

means for storing by the UE RF measurements to neighboring macro cells at the
time when the UE receives a strongest signal from a femto cell, wherein
the strongest signal corresponds to a closest location of the femto cell;

means for performing by the UE RF measurements pertaining to a macro cell
phase offset; and

means for downloading into the UE’s database the information pertaining to

changes in macro cell environment.

37. The apparatus of claim 36, further comprising means for re-writing the entry into

the UE’s database every time the UE samples a stronger signal from the femto cell.

38. The apparatus of claim 36, wherein the RF measurements at the femto cell are
used to trigger error conditions at the UE, if there is a wide divergence in the

measurements reported by an associated UE and gets erased from the UE’s database.



