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Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication (e.g., voice, data, multimedia services, etc.) to multiple users.
As the demand for high-rate and multimedia data services rapidly grows, there lies a
challenge to implement efficient and robust communication systems with enhanced
performance.

[0004] In recent years, users have started to replace fixed line communications with
mobile communications and have increasingly demanded great voice quality, reliable
service, and low prices.

[0005] In addition 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 nobile
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WMOAMAGBOD B bile station to locate a femto cell, the method comprising: (a)
determining if the UE is in statutory state, wherein a degree of mobility can be
evaluated by estimating total pilot phase excursions over a period of time; (b)
performing a femto cell frequency scan by the UE; (¢) conducting a search for Pilots PN
Offsets reserved for femto cell use; (d) finding the femto cell; (¢) determining if the
femto cell is authorized to use; (f) registering the UE on the femto cell.

[0010] In other aspects, the WCDMA pilots use synchronization codes which
uniquely identify a base station (Node B), which are called “Gold Codes”. In WDCMA
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forth in the description that follows, and in par
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description that follows, and in part will be apparent from the description, or may be
learned by practice of the invention. The advantages of the invention will be realized
and attained by the structure particularly pointed out in the written description and
claims hereof as well as the appended drawings.

[0015] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0016] FIG 1 is a
exenplary wirel ess comuni cation system [0017] FIG 2
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DETAILED DESCRIPTION
[0025] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other embodiments. The
techniques described herein may be used for various wireless communication networks
such as Code Division Multiple Access (CDMA) networks, Time Division Multiple
Access (TDMA) networks, Frequency Division Multiple Access (FDMA) networks,
Orthogonal FDMA (OFDMA) networks, Single-Carrier FDMA (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). ¢dma2000 covers IS-2000, I1S-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



Conmuni cations (GSM. An OFDVA network may inpl enent a
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[0027] FIG. 1 111ustrates an exemplary wireless communication system 100 configured

&pngeured or

to support a number of users, in which various disclosed embodiments and aspects may
be implemented. As shown in FIG. 1, by way of example, system 100 provides
communication for multiple cells 102 such as, for example, macro cells 102a-102g, with
cach cell being serviced by a corresponding access point (AP) or points 104, such as, for
example, APs 104a-104g. Each macro cell may be further divided into one or more
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



exanpl e, APs 104a-104g. Each macro cell may be further
divided into one or nore sectors (not shown). As
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described herein, the proprictor of the HNB 210 might subscribe to mobile services such
as, for example, 3G mobile services, offered through the macro mobile operator core
network 250, and the UE 220 might be capable of operating both in a macro cellular
environment and in an HNB-based small coverage network environment. Thus, the
HNB 210 might be adapted for backward compatibility with any existing UE 220.

[0030] 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. When on the macro-cellular

network, the UE 220 may be operating on a frequency different than the one used by the
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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
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that enters the perimeter described in the FCD, but does not approach the associated
femto cell close enough to be able to detect it. If the UE 220 detects a femto cell not on
its FCD, it may choose to evaluate it and eventually place into FCD. Generally, a femto
is fit to be in FCD if the UE 220 can register on that femto. When on a femto, UE
routinely monitors femto pilot, evaluates signal strength, in case Hand Off (HO) is
needed. This monitoring can be used to update FCD, e.g. to adjust femto perimeter as it

was shown in Block 414.
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[0043] FEMTO_TYPE Radio Technology used by the femto cell;

[0044] FEMTO BASE ID: Base Station Identity (BASE ID) broadcast in the femto
cell System Parameters Message (SPM);

[0045] FEMTO_ LAT: Base Station Latitude (BASE LAT) broadcast in the femto cell
SPM;

[0046] FEMTO LONG: Base Station Longitude (BASE LONG) broadcast in the
femto cell SPM;

[0047] FEMTO_PN: Pilot PN Offset used by this femto cell;

[0048] MACRO SID: SID of the macro system around the femto;
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cell; [0048] MACRO SID:. SID of the nmacro system around
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s 2G5, TR o B8, U e 0
d®melbac pinl airsp ER N fegutnlydeitirecchdy NPed Bhss, phiademsBile irims out of

the FCD, UE 220 can gauge proximty to target fento
msperppliacated|ty databpser educe sear ching. [0055] Access

[00s6t | e, Fﬁ?.%ilﬁfs&&t@%‘ﬁgﬁ%ﬁé& Ed?EUE 99hLE ﬁ&atel??e?nﬂosceﬁ.s &l st 502 UE

rank entries in at abase and drop
P2 oe quert fryquenty Fgoemitoys msed Bihegingwiennaoind| kaows pgrameters:
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nmoni tors macro BS pagi ng channel and knows paraneters:
$1D losy Soematey, ST B MAERE ISTDD) NIIBASAIACRASKIDABASE_ID =
MECROBASE ;' 'BASE_LAT = MACRO BASE_LAT; BASE LONG =
MACRO_BASE_LONG, wherein the system ID matches system ID of the macro
system around the femto cell, the network ID matches network ID of the macro system
around the femto cell, base ID matches the base ID of the “mother cell”, base latitude
matches the latitude of the “mother cell” and base longitude matches the longitude of
the “mother cell” If match is found in step 508, then in Step 510 UE 220 tunes to
frequency Fr = (FEMTO_BAND_CLASS, FEMTO_CHAN), which is the Band Class
and at the Channel Number where femto cell deployed. Next the UE 220 takes a
sample segment of CDMA signal and conducts pilot search for FEMTO_PN (Pilot PN
Offset used by this femto cell) in step 512. However, no match is found and UE 220
returns to Fyg (macro cell frequency).

[0057] In one embodiment the WCDMA pilots use synchronization codes which
uniquely identify a base station (Node B), which are called “Gold Codes”. In WDCMA
technology a mobile station locates a femto cell by conducting a search for all pilots

using Gold Codes reserved for femto cell use.



step 504 UE 220 initiates search of fento database. In
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ERO BASE LONG, wherein t he system | D mat ches system

I D of the macro system around lkhe fento cell, the

network | D natches network | D of the macro syste

[0058] ¢ ounEmiﬂﬁ‘é if apFENME0_PNoele ffigedidhdaundia stsasd 4 BEGRO returns
hg
Py, TR P LALLM £ 065 Aot ot

Y ongi tude" mat't
Hamayjff(}ﬁi@)mfthé Feentd melﬂheartep:élé " If match is found in

n.in UE 220 t nestofre
00591 2 f éqg NB a@%“ fcriangel] Riginisnclieant gty System

ﬁ%ﬁﬁﬁte‘%‘ﬁe%ag& I@S’PI@?%F%' feMedTRAI WRe® doaRtAs 5§rlahleters SID, NID,
depl oyed. Next the  UE 220 takes a sanple segnent of

BASK iDg ptal natodi EBNELQt SIDhi$yotens éarfoh tHeok eIl PREMTO_NID

biset 0 b FemTETh ot LG o5 BEESYS e wbfia Bt BRgi S . i

édfﬁﬁ»ﬁﬁu@@ Fils (1 € Qe atdlintet AR dfedcRt RARO GHRARE SR Wb 8iming for),
ots use synchroni zati on codes whi ch uni quely

the Al |2§9 eyASEIDS ttatqgmtﬁr(qndhé IB)N fem’w hll & determipedf it 1s allowed
o%occ?ssqu if'so. Iﬂ%y%lc\@nt({%?% Ny g,l l e station

oca €s a con |ng a search for all
[0060]Pi | Ot En &t 5Q0 GH leztmdmeﬂas eég/iadr bothd £ite celgl dince the SID, NID
use, 080016 11 [0058] Further, if no FEMIO PN of
BAF 5 1At b sake 99 HepaaRE WHCls teppsraviowty prstered (pgroryD, NID
g §l However, if pilot of sufficient Ec/lo found in
tep 514, UE 220 perforns idle Handoff (HO to the
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on t ento ce Sl nce
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t(lrrrrlgc r(gnl?l \Ez)henN{t [1)5 nzljl Iars)tatlonary or near stationary state (with small excursions
around a fixed locale, e.g. within a residence), it will be worthwhile for the UE 220 to
explore for potential presence of an HNB or femto cell 210. In one embodiment, the
UE 220 mobile can use pilot phase deviations of macro cells to evaluate its state of
mobility. Here too, the UE 220 simply does its routine operations, searching for pilots
in its neighbor list. This raw information about the pilot phases can be used by the
mobile to determine its mobility state. Degree of mobility can be evaluated by
estimating total pilot phase excursions over a period of time.

[0062] FIG. 6 illustrates one embodiment of exploratory search. In Step 602 the UE
220 evaluates its mobility state. In Step 604 the UE 220 determines that it is in the low

mobility state. In Step 606 it tunes to the frequency where femto cells are deployed,
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page, i.c., exploratory searching should be outside the page wake cycle. While signal
sampling is done at Fr, search operations can be carried out upon UE 220 return to Fm
and if need be, can be spread over several wake cycles while UE 220 continues to
monitor the macro system.

[0073] For the purpose of estimating exploratory searching impact on battery life, we

make the following assumptions:
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[0087] While idle on macro system, UE performs exploratory scans of femto pilot
phase space (must tune to Fp), with these objectives: maximize possibility of
discovering new femtos not in the FCD, and cope with network configuration changes
in both femto and macro network (e.g. new macro cell placed in operation).

[0088] As it was mentioned earlier, the exploratory scans are most useful at low
mobility conditions, though they can occur in principle any time in Idle State. Degree
of mobility can be evaluated by estimating total pilot phase excursions over a period of
time.

[0089] It should be appreciated that the teachings herein may be implemented in various
types of communication devices. In some aspects, the teachings herein may be
implemented in wireless devices that may be deployed in multiple access
communication system that may simultaneously support communication for multiple

wireless access terminals. Here, each terminal may communicate with one or more

access points via transmissions on the forward and reverse links. The forward link (or



[0082] Exploratory Search Period = 30 m nutes; [0083]

Size of fento PN constellation = 64. [0084] Result is
wavemsd1ged in FIG 7. [0085] FIG 7 ill ustrateSI/Ubzns/ 079568
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710, trafﬁc data for a number of data streams is provided from a data source 712 to a
transmit (“TX’) data processor 714.

[0093] In some aspects, each data stream is transmitted over a respective transmit
antenna. The TX data processor 714 formats, codes, and interleaves the traffic data for
cach data stream based on a particular coding scheme selected for that data stream to
provide coded data.

[0094] The coded data for each data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known data pattern that is processed in

a known manner and may be used at the receiver system to estimate the channel

response. The multiplexed pilot and coded data for each data stream is then modulated
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[0098] A receive (“RX”) data processor 760 then receives and processes the Ni
received symbol streams from Ny transceivers 754 based on a particular receiver
processing technique to provide Nr “detected” symbol streams. The RX data processor
760 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by the RX data processor
760 is complementary to that performed by the TX MIMO processor 720 and the TX
data processor 714 at the device 710.

[0099] A processor 770 periodically determines which pre-coding matrix to use
(discussed below). The processor 770 formulates a reverse link message comprising a

matrix index portion and a rank value portion. A data memory 772 may store program



data rate, coding, and nodul ation for each data stream
may be determ ned by instructions perforned by a
Wee@omesnor 730. A data nenory 732 may store prBQI/EHS008/079568
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FDMA”) systems, Orthogonal Frequency Division Multiple Access (“OFDMA”)
systems, or other multiple access techniques. A wireless communication system
employing the teachings herein may be designed to implement one or more standards,
such as IS-95, ¢cdma2000, IS-856, W-CDMA, TDSCDMA, and other standards. A
CDMA network may implement a radio technology such as Universal Terrestrial Radio
Access (“UTRA)”, cdma2000, or some other technology. UTRA includes W-CDMA
and Low Chip Rate (“LCR”). The cdma2000 technology covers 1S-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
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[00105] An access point may comprise, be implemented as, or known as a NodeB, an
eNodeB, a radio network controller (“RNC*), a base station (“BS*), a radio base station
(“RBS*), a base station controller (“BSC*), a base transceiver station (“BTS*), a
transceiver function (“TF*), a radio transceiver, a radio router, a basic service set
(“BSS%), an extended service set (“ESS®), or some other similar terminology.

[00106] In some aspects a node (e.g., an access point) may comprise an access node for a

communication system. Such an access node may provide, for example, connectivity
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[00109]st at | BIG.(8 B])iyts aa axadipte blasle dstgatm oifi a system 800 in accordance with
additional aspects described herein. System 800 provides an apparatus that can facilitate
locating a femto cell. Specifically, system 800 can include a plurality of modules or
means, cach connected to a communication link 805, and can communicate with other
modules or means over communication link 805.

[00110] Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by
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@@C@S mg uls%c@g%llttse@ nHBrihg! é@@ésfgesaﬂl?f‘& \Hbr‘l?HB?C“QBnﬁmh the

%B@Jlmeﬂﬁc&léc%‘s%h'hte)’mn lrﬁhyat%jhﬁﬂl&ﬂentb& as I%%‘é{rgnlg %ardware computer

appreci ated that one or of the nodes nmay
poabl er epmbimatigmimef d)@i:hes Tcr @l@tly\ﬂélhwa’u@ rthlpOImteacthaegeablhty of

10 | t shoul preci ated +t
e a?é%ﬁ% ApapiEc sy H{“F%ﬁér‘ﬁ mnﬁ)&elatﬁ’dbla&sr &ng(?ﬁ’n@rcmts and
§tBHLHRB &N ddsBriBed oV Wigk &I A5 SinTBIMIEST thélr BinctidhaAit® Whether such
wi red connection). Thus, a receiver and a transmtter
ﬁmctj@@éusssadmnl@mntﬁdnﬁ%/ hpidevarrl @ a9fmepT depeads upon the particular

%p(r) dnc t(f (96'1 | Pt %gt;aqﬁtg 11%@5@68%%%1? oggfa%nﬁstgﬂleﬁﬂie%aamsans may

ace Co nents cate

ﬁﬁ{ﬂcﬂkﬁt&héﬁ&sdﬂﬁdd WnctibLO8h varpig elags Sornade pamicular application,
communi cate via one or nore wreless conmuni cati on
putrireh trpplemgptationdecipiens shpuldwepoindapsingdscauspg a departure from

ﬁllélskﬁy&tm 5£g&§§1v%9{rgﬂml cation technol ogy. For

sonme aspects a wirel ess node nmay associ ate
[00112]Wi th a ﬁlﬂtevmrk)us litussiatnee m&dttﬂom;anmum,r dmd’ralycults descrlbed in

conprise a caI .ea ne r a Wwde area net

oy dn g S PbowEy dﬁ%@?&ed&ﬂ% RSB gRC G opperformed
Wath €a %@n&al"@ﬁfp%ﬁé’ RlceWdok eh GRSt 0PN fr8dds QR (DSP) an application
technol ogi es, protocols, or standards such as th

s,pestfwsmmratt@& @mqul( éA@IC) aDid pTWnn@matmm (FPGA) or other
rel.es

RRSCBRA ¢ ol B KBRS et o of hGy ! dFEE JARPAT hardware

edmpHehRS BPBRY B8MBREHbR tHPEbfAUesipibd kd hEfbrind tH?eCﬂﬁB@cﬁls ddscribed
wi rel ess node may thus include appropriate conponents

pareig. A aﬁmeralmpmgewyswbmégbaelmlgwpm58@brbﬂﬁm thaelernative, the
I\éﬁj odeI0E nr?a a%% @er?t“f’o%a? %%@'é@éo‘f‘ au)r?[ | eir nﬁﬁ'cfrgcc‘dn%llgp or state

ove or 1885 Co nircation techn
machigxanpl @fpc@ssw hﬁ]yeslSO nedinpreyecodmisi & &Oﬁlleafleh asfScomputing
transcei ver wt associ ated transmtter and receiver
EOHEEneEs & HeAmY 10inn@?uae DoBr pdis? c’é‘%ﬁS%ﬁé?ﬁSéor( ed gplurality of

{800l BEBET 3 S BOK S GBS ESPLBN T3 D5 cor, o
{)1(11611@@]1 cehfigur@iahepi cts an exanpl e bl ock diagram of a

[00113]SySt em 8Iqle Istgpsac%or dan[fl:od or aHgorlthrn described in connection with the

embodiments disclosed herein may be embodied directly in hardware, in a software

module executed by a processor, or in a combination of the two. A software module

may reside in RAM memory, flash memory, ROM memory, EPROM memory,

EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other

form of storage medium known in the art. An exemplary storage medium is coupled to

the processor such the processor can read information from, and write information to,

the storage medium. In the alternative, the storage medium may be integral to the



addi ti onal aspects described herein. System 800
provi des an apparatus that can facilitate |ocating a

wo eoowo4aet | . Specifically, system 800 can i nclBCBEUS2008/079568
plurality of nodul es or nmeans, each connected to a
®8Hfruni cation |ink 805, and can conmuni cate with other
nodul es or neans over conmmuni€htion |ink 805. [00110]

Those of skill in the art woul d understand that

Pioresaat Tohp@eesser githihs siigehacdispy Barigstds WsiingSHKny The ASIC
ﬁfa}; o fnea} é{sePieﬂ?l'lJaﬁ eLLhk 2 6N Qﬂénﬁr%cgsﬂgr LRCARIAYER medium
exanp data, i'nstructions,
maf cmssmdﬁ ascmscresa: omapeenisiih a us&;/tmbmha;l and chi ps that
may be referenced throu hou he abov escCri tlon

[00114] 57 ¢ epr rﬂr%\ao%m@fm Lts%}@g‘éi }rgeﬂ% S prov1dgg? %/o enable
£he Hef SARGARL] Gn WEC St ﬁ')agﬁh%@ 6r fuse! ﬂlé n@r es@tl fn'v@tllt?o?l Various
optical fields or particles, or any i nation
tledifwafions] t00hdst lentlodmacndf welk be Ireaddulagpéramttth ghose skilled in the art,

Bffdg@g %egéﬂefdlta}{&g@iplg%%fva%gye%hﬁy Etﬁiﬂ?\t q\,/ﬁ%] Ols‘fﬁ%ﬁgl%odlments without
dgrstid LeGmi tﬁe @,@m Rkt o thd i RBtSHTD PHiTRRY §re§én“t GhR$E6N is not

herei n may I mpl emrented as el ectroni c hardware,
tindad & bﬁsblfﬂttwétoethe smbedimsnepwndiersin beftih fo troacspisigd ithe widest
n nd
toop SE RS et P ST RS Kt S Rt Bk B
nodul es, circuits, and steps have been descri bed above
generally in terns of their functionality. Whether
such functionality is inplenmented as hardware or
sof tware depends upon the particul ar application and
desi gn constraints inposed on the overall system
Skilled artisans may inpl enment the described
functionality in varying ways for each particular
appl i cation, but such inplenentation decisions should
not be interpreted as causing a departure fromthe
scope of the present invention. [00112] The vari ous
illustrative |ogical blocks, nodules, and circuits
descri bed in connection with the enbodi nents di scl osed
herein may be inplenented or perforned with a genera
pur pose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other
programmabl e | ogi c 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 nmay 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 inplenmented as a conbi nati on of conputing



devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of m croprocessors, one or
WOrR00e/04618T opr ocessors i n conjunction with a DISRCT/URM®08/079568

or any other such configuration. [00113] The steps of

#®OHet hod or al gorithm described in connection with the

enbodi nents di scl osed herein :hlay be enbodied directly

in hardware, in a software nodul e executed by a

WRALSSKLAGMEINIS: conbi nati on of the two. A software

nodul e may reside in RAM nenory, flash nmenory, ROM

menory, EPROM nenory, EEPROM nenory, registers, hard

ti sk, Aameérdv ol £ usirsk equEp@ERtRAVE) or lanaye at faerto feetimtlaf method

storage nedium known in the art. An exenplary storage

%BPT&%%% coupl ed to the processor such the processor

can r ﬁ@gng B DEATB A O thbinPfon 3R hoWleiak Roabtn@ i8R @N; T O,

the storage nmedium In the alternative, the storage

medi urecemyngh &oirt égusadnetroadrd el 06 o infpmudmedithe Whe

processor, .and. t he, storage ium reside in an o

Rt ¢ SShfbiRayihdy® ERRE TR pE ER Rdp b el poximity of

&l IERK BAd fovRe ctinanBr ocessor and the storage nmedi um may

reside as discrete conponents in a user termnal. The

previ B9, dessesingthcoamet celhusiag sl djehhse mfotmationt eoricgponding to

lee%liﬂgoec%ﬂto enabl e any person skilled in the art to

nake or use the present invention. Various

nodi fications to these enbodinents will be readily

apparent to those skilled in the art, and the generic

Br i ncilpt Bsthedaf sim e fusthst eRIYPIH®Sppl i ed to ot her

enbodj : it j t frhi S

of ¢ et o it ARG IIE AR HREEID dhtaBlse X natches

thetsgstdad Y of the rhiamd syderh ardund therfimab el s nsthownn IDel@base entry

B OB S SRR EBISLSE St
BRFL I ABO kG 2e FDWHA 'n%cﬁlLé‘éll\,/%Qsé Rititdde Iﬁatelﬁélshmté I%ﬁe‘[ﬁﬁde of the

fc
a user's equipnment (UE) to locate a fento cell,
metioosl @odpasedpngytuds mmtéhey therlongitisle @l deemaaié o¢liat i on

tolo e at | east one f o cell; cei ving,. from at
| east Tahge frrmp §haun P Ty Ched s RSmisicsl HRAHHO Pt he UE:
sear Chilifg Wsdmiplo sédificrd aF PAIR sighaletermne if the UE
is in a general proximty of at |east one fento cell;

and i fonslyctingepibes seagh fane pilenPly Qiéser: andi ng t he dat abase
I nfor [R5 &o%&t%ﬁ,%ﬂﬁ[g Mk UR to a macro cell frequency, Fu.

3. The method of claim 2, further comprising;:

searching the database for the pilot PN Offset with sufficient Ec/l;

if the pilot PN Offset of sufficient Ec/ly is found, performing by the UE idle
Handoff (HO) for the femto cell;

if no pilot PN Offset of sufficient Ec/Iy is found, tuning the UE to the macro cell

frequency Fy.

4. The method of claim 3, further comprising:
demodulating by the UE femto cell paging channel;
getting System Parameters Message (SPM) of the femto cell; and
registering the UE on the femto cell.



the fento cell. 2. The method of claim11, further
conprising: searching the database for match, wherein
W@ 2®y549aa1 | D dat abase entry mat ches t he syst enPCDUSF008/079568
the macro system around the fento cell, a network ID
PPatlabase entry matches the network | D of the macro
system around the fento cell 222 base | D dat abase entry
mat ches the base ID of the macro cell, base |atitude
mat ches the latitude of the macro cell and base
ongi e - ; :
Thore TorsaRanr cRih A uhOREl doffRhink 1o e PG dmprishng:
f r equesrdymirtgpariabtcndyahs Bllﬁ)dyeteﬁe@)matwark ID?IBNAbsé.eglml ;

conduct i ng pi | ot search_for ilo fset;
{er oINS Witk ersem R g Tl b bt et T or the fomto
EQLAHE B IDFYbadRast TR S BhfPEE 03PNl ahin 2, further

conprising: searching the databasée for the pilot PN
O f seif opnfimagiphffaidd, etiempietg ®, register oe thd feotto PNl @ dgemine if it is

sufficient Ec/lo is found, perform ng by the UE
gllqviéedlﬁﬁaﬁefs?“( HO for the fento cell: if no pilot PN

O fset of sufficient Ec/lo is found, tuning the UE to
the macro cell fre%uency FM 4. The nethod of claim 3,
f.ur t hAruseBsHrprulRmemRy: U@éﬁ@mml&tlgng by the UE fento cell

pagi n e P t

P20, 09 SO0V 950 Lo s RUTAI AT, B NEACRO Ty e ond
§terddonaké UEP80016 22 5. The net hod of cI aim4, wherein
denodul ati ng process_ further conprisi ng conf i r i ng

par angteicy pyatebrsc Urospaiasnineipdenier aetkicmty selli- pagier frequency,
10@21‘[1&?%@!%{@]?@4 Ibi15% R Ms WA EE/ ta{"ﬂ)%vé g'%&n(%ﬁ#el[%holw stﬁtern ID for

the nétwor or the ento ce ase
thedadmasd], netwbHelDd énttloe foeltd cGPAMd baadilefoadoaiEft farrthd fomro cell,;

fails, attenp r on hefe oceII to
det er PRET ﬁﬁ“ ?@r cp @%e%t% GS%@é{? @ is j) ¢ gghory proximity
SOMI1PIEMe foldid capnpri sing: a dat abase of femto cells

acquired by the UE, individualized for the UE and
stored om tthe WE: accesses the femto cell using the database information

corresponding to the femto cell.

7. The user’s equipment (UE) of claim 6, wherein the femto search is only

conducted if there is a match in the database.

8. The user’s equipment (UE) of claim 7, wherein the database match is when a
system ID matches the system ID of the macro system around the femto cell, a network
ID matches the network ID of the macro system around the femto cell, a base ID
matches the base ID of the macro cell, base latitude matches the latitude of the macro

cell and base longitude matches the longitude of the macro cell

9. The user’s equipment (UE) of claim &, wherein if there is a database match, the

UE tunes to a femto cell frequency Fr.

10. The user’s equipment (UE) of claim 8, wherein if there is no a database match,

the UE tunes to a macro cell frequency Fy.



wherein a database informati on i ncludes for each fento
cell - carrier frequency, location, list of CDVA

w000 $910T f sets with Ec/1 o above a given threshol/tis2008/079568

systemID for the femo cell, network ID for the fento
8P and base I D broadcast for the fenmto cell; wherein
the UE searches the database b determine if it is in
a general proximty of at |least one fento cell; if so,
the UE accesses the fento cell using the database

h pf or ' he fento cell. 7. The
lhjger' @g&%ﬂgﬁ%ﬁéﬁ?ﬁ%@%@ggﬁgﬁpﬁl g wherein the fento

sear ctormputemnteydabdnohudinedednfiprisigy @desfoa camtigha compiier to:
dat abase. 8. The user's equi pnent. (UE) of clajim7,

wher e n 1 hdOBP dHEEasfip Amako elﬁgaée st RnY A CERes
the systemd.Boffrdat RGO Re SRR lRYAh fRGnda8B% 8f the UE;

cell, a network | D mat ches t he netvvork I'D of the‘m'acro
syst em ar osqaccht methirertho detbhse & biawemind rfathehbE ishen a general

base ID of. th cro cell 1se |l atitude matches the

| at | tﬁrc%%llty ?ﬁaé[q%ﬁblbe %@It? C‘gﬁ&n%ase | ongi t ude mat ches

the | ongitdg, acedshBe FaKIOQARKINgIhe dAELAIS Bifosmation corresponding
equi prent (UE) of claim8, wherein if there is a

dat abtestee femtetecllt he UE tunes to a fento cell frequency
FF. 10. The user's equi pnent (UE) of claim 8, wherein
if there is no a database match, the UE tunes to a

mRcr oThe! donfpuegpesaymFpoa8O0d6 23mlll, Aurther comprising codes for
comput er - program product, conpri sing:
eIGtaonHeEdd®B| e nmedi um conpri si ng codes for causing

a Con&%&rﬁhg %ﬁtaﬁgs‘%rfa hﬂltc%, g@%ﬁfﬂa? gxg%g%é&ge L%y matches the

| ocat e at east one tento om at east
orenmabDraf thel thacrb agsttmomroumd drenfentorcetf atrieewddk; IDs databdse entry

wi thin_ the da ase . to determine if the, UEis in a
B]QF‘EE‘F%Th%FB&‘?rmByOfce}PG TS MHHEURS HEG R pell grheSs D database
Sitry AERSS tHeust ePtEr € nhacks Y Jalie 18RI RPASEhes the latitude of the
I nfformation corresponding to the fento cell. 12. The

veaowcH rng basgrlangiprido duagehes thedpagitnde df tHeumadre cell;

conprisjng.codes for .c jng.a.co ter to:.search the
dat ab@féerg bsrm?‘?ﬁﬁ’ct I}%ﬁiﬁﬁ"nﬁg%“&%% P14 4t abase entry
mat chegetN@nfy¥sigmchbOEDIMesigRsr 0 syst em around the
fento cell, a network |ID database entry

conduct pilot search for a pilot PN Offset; and

if there is no match, tuning the UE to a macro cell frequency, Fu.

13. The computer-program product of claim 11, further comprising codes for
causing a computer to:

search the database for the pilot PN Offset with sufficient Ec/lo;

if the pilot PN Offset of sufficient Ec/ly is found, perform by the UE idle
Handoft (HO) for the femto cell;

if no pilot PN Offset of sufficient Ec/lj is found, tune the UE to the macro cell

frequency Fy.

14. The computer-program product of claim 11, further comprising codes for
causing a computer to:

demodulate by the UE femto cell paging channel;



mat ches the network I D of the macro system around the
fento cell, a base |ID database entry matches the base

WO Doob4dibe macro cell, base | atitude matches tP@I/US2008/079568
| atitude of the macro cell and base |ongitude natches
P8¥%] ongi t ude of the macro cell; if there is match,
tune the UE to a fenmto cell f%%quency Fp; take a
sanpl e segnent of CDMA signal ; conduct pilot search

f or ag?ﬁSYéfteHFWf@lﬁf@@tMeséﬁ&e (SPMrefrthe feantp seliengh,
tunlng: ﬂﬁﬂ%ﬁuﬁ%thgg:t8c8 Il frequency, FM 13. The
0

conput er - program pr claim1l, further
conpri sing codes for cau5|ng a conmputer to: search the

tab e for the pilot P ufficient.

/Tol ?fcwwgteﬁ.nr TABNP fl%t P cfﬁal@ufg JWhE  aupirisings codes for
&g@ﬁ%aigﬁﬁﬁ@Qbey the UE idle Handoff (HO for the
fenmto cell’; 1f no pilot PN Offset of sufficient Ec/lo

is f ocmdirmtpjimzamthts biyEh¢ UEtsystcme ), @eftwlrlk IH) rae«h besed); FM

compr MaIcgr Bbtioert 57 Rl g <ho bt hefhorkath B fego cell

lsm1543@Ilbl%rcﬁa@ie@s@up@\blferﬁ@gdenssmaaﬁtﬁl 080016 24 get
System Par aneters Message (SPND of the fento cell; and

regi stfeqonfifypatigm foils.t #tentns i gegiatby on 1i8: femye cell to determine if it is

SRR 8T, C&ﬂggran1product of claim 14, further
conpri sing codes for causing a conmputer to: confirm

paraneters by the UE systemID, network |ID and base
ID; match with system|D for the femo cell, with the
hat woPR apprels tq lsate@rfemtaelh compidsibgise | D br oadcast

int hﬁle&r%%?stSﬁh% 1nSfMtaba%Q¢r‘f ﬁna%%ﬂft d”é%' a? [bagtadnesfemto cell;

attenpt to register on ento ce to determne 1f
it i smehisofoededodviagcleam dttleasibne Aracappfflk doessioh anfoomatien of the
fento cell, conprising: nmeans for storing in a
abase information to |ocate at |east one fento

cel ') maB@Nr kOrcKifs WiMliMehe Jlaft%@% H@c@ﬁﬁm@ MEhERFE @ in a general
cell, location information of UE;
prox1rn1ty of at least one femto cell; and
if so, means for accessing the femto cell using the database information

corresponding to the femto cell.

17. The apparatus of claim 16, further comprising:

means for searching the database for match, wherein a system ID database entry
matches the system ID of the macro system around the femto cell, a network ID
database entry matches the network ID of the macro system around the femto cell, a
base ID database entry matches the base ID of the macro cell, base latitude matches the
latitude of the macro cell and base longitude matches the longitude of the macro cell;

if there is match, tuning the UE to a femto cell frequency, Fr;

taking a sample segment of CDMA signal;

conducting pilot search for a pilot PN Offset; and

if there is no match, tuning the UE to a macro cell frequency, Fu.

18. The apparatus of claim 17, further comprising:
means for searching the database for the pilot PN Offset with sufficient Ec/Iy;



means for searching within the database to determ ne
if the UEis in a general proximty of at |east one

WO eoovo49et | ; and if so, nmeans for accessing theCT/E81008/079568
cell using the database information corresponding to
PMd°fento cell. 17. The apparatus of claim 16, further
corrpri si ng: neans for searchi% t he dat abase for

mat ch, wherein a tem | D dat abase entry matches the
syst et thopget ?Né)ﬁf%?é 06 seifisteahEal o faunct endagprifey pesforming by the

tﬁﬁrﬁandgfsﬁ@l}&sﬁe {Oye[[atches the network I D of

e macro s m ar oun e’ fento cell, a base ID
dat ab#3s® et PN @ﬁk@hﬁSuﬁﬂc&nb &s4, ik Dowfd, treengTfoe mmicgthe, UE to the
base | tltude r{:atches the latitude of the macro cell
paerorsS drodsesyifodle mat ches the 1 ongitude of the macro
cell; if there is match, tuning the UE to a fento cell
frequency, Fp; taking a sanple segnent of CDMA signal;
tDnduthé mgpapithoef daar th firther aopptigng:PN O‘fset' and i f

there is amacroc

1 equEtey PERm Gty sk Rl ol SR BAS ur ¢ ner
conpr ighifor PRARS S Qémﬁadn@éﬁér@wshwge(isp 3% ehef forntd &8L; and
pilot PN Offset with sufficient Ec/10;080016 25 if t he

pi | ot merpsdbf Egistesingdhe Hifcinethe faatoicslli s found, neans
for performng by the UE idle Handoff (HO for t he
femto cell; if no pilot PN Ofset of sufficient Ec/lo

26 f oWnelappaeainsoff daint 1) whgrdidebls fop d&rh@ddlﬁﬁfgffuﬁﬁéﬂ comprising:
frequency FM 19. The apparatus of claim18, further
conpr n@ﬁrrﬁgfor ﬁ%&“ﬁgn%lpara@ﬁtﬁﬁmyéhf: M Bytermid. oetyaskil B and base ID;

cel | Soof t
Par amst er s K/@bﬁ({m@ zvg Itqgogﬁ féén‘%teg&gel fi wih élh en%eg%vgrk D for
fherfemegiclt erd hge IIID érdde caxn 1rt the fératot aellCSPIM ; aﬁ_’d_) The

apparatus .of claim 19, wherein neans for .denodul at
f ur t héy CQugisgRii dyls. Hacans tppatEBRRRG 47 AGeIYaT Qhtether %mg?/ cell to

bhermMke sBkaMWRY thglwqrk | D and base | D; neans for
mat ching with systemID for the femo cell, with the

network | D for the fento cell, and base | D br oadcast
A% BT, B oS kPRt GPELTY SN ZTEhRED i metos
gahpisihigre if it is allowed to access it.

determining by the UE if it is in a low mobility status, wherein a degree of
mobility can be evaluated by estimating total pilot phase excursions over a period of
time;

tuning to a frequency where femto cells are deployed;

taking a signal sample;

conducting a search for all Pilot PN offsets reserved to femto cell use;

finding the femto cell;

determining by the UE if the femto cell is authorized to use;

if so, registering the UE on the femto cell; and

if not, returning to monitor a macro system.

22. The method of claim 21, wherein the UE uses pilot phase deviations of a

plurality of macro cells to evaluate its state of mobility.



21. A nethod for a user's equipnment (UE) to | ocate a
fento cell, the nmethod conprising: determ ning by the
WQERDWAO49197 is in a | ow nobility status, wherei NPEI/URPOEETIS68
of nobility can be evaluated by estimating total pilot
PHH&e excursions over a period of time; tuning to a
frequency where fento cells at® deployed; taking a

signal sanple; conducting a search for all Pilot PN
&t f se e methadvfFlaig 2 bthsrarithe YEescarchemfos gilptsenfitsracighbor list
{

ﬁg t(i)l? gga‘g? {Qllg}uéég E}%frgqunfygle%tlfosnt eg)r%lll{] %@?ﬂg?ﬂgseé %a%ed on which it

ﬂﬁatrIMnmJtdmolahcystitenot returning to nonitor a macro

system 22. The method of claim?21l, wherein the UE

uses pilot phase deviations of a plurality of macro

o8& | SThOnRMR R LRI LS, whakbh BE URBkL stabﬁp%g\g%u?ﬁ)ogiﬁg pages on

The nmethod of claim 21, wherein the UE Searches f

fhic|naxtcso systarmﬁlahélegﬁbumnitolst fromthe macro cells, gets

the raw i nformati on about the pilot phases, based on

which it determnes its nobility state. 24. The nethod

0§, cl @hemrthbd yhasig ™ tWikerdlE thakasplsamRbE FoMatde@ddt search can be

| oosi ng pages on the Macr o systemlt)hat the UE

revped tortind sy femiecelist hod of cl ai m 24, wherein the

sanpl es taken for targeted search can be reused to

find new fento cells. 26. An apparatus to locate a

pent o Aaebbarawe iplocstcAGemEaNIS cbaprideg.er m ni ng by the

UEif it 1sinalaownobility status, wherein a deg

of noBichys {pr determaning by (fhe é&g by it tip r%ako“hawbéttmstaﬁm é\therem a
v i rer

FHBREPHEULRY RAT 08 (e el Ry Qnflnk (LA IR Plsprsions over o

peanisofftone;t aki ng a signal sanpl e; means for conducting

a search ffor all Pilot PN of fsets reserve to f(Fmo

cel | US&SPf H@mggto EqugRyoViar femiggslisare geploye

det er fefihd@r Riddhesibal simplee fermto cell is authorized
to use;
means for conducting a search for all Pilot PN offsets reserved to femto cell use;

finding the femto cell;
means for determining by the UE if the femto cell is authorized to use;
if so, registering the UE on the femto cell; and

if not, returning to monitor a macro system.

27. The apparatus of claim 26, wherein the UE uses pilot phase deviations of a

plurality of macro cells to evaluate its state of mobility.

28. The apparatus of claim 26, wherein the UE searches for pilots in its neighbor list
from the macro cells, gets the raw information about the pilot phases, based on which it

determines its mobility state.

29. The apparatus of claim 26, wherein the UE takes samples without loosing pages

on the macro system that the UE monitors.
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not, returning to nonitor a macro system 27. The
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deviations of a plurality of macro cells to eval uate

PY6state of nobility. 28. The apparatus of claim 26,

wherein the UE searches for pﬂ ots in its neighbor

list fromthe macro cells, gets the raw i nformation
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' § 14 29. The apparatus of claim 26,
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B0 e B Bttt et Pt s el leoRisha period of
amer a period of time; tune to a frequency where fento
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pr odubind 8y femig ¢1B1, wherein the UE uses pil ot phase
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causig%'oa cor;g.uter to; search for pilots inits

nei ghBdPt| FCEINE SMORHOHPAGOSEMFE. get the raw

i nformati on about the pilot phases, based on which it
determnes its nobility state. 34. The

8dnpullbe cpmpytcanrqgran peedugf of Ickim 31 wiegin e UE uses pilot phase

ISTBHonR of 3 pfu?gﬁ?l off Racro cells to evaluate its state of mobility.

33. The computer-program product of claim 31, further comprising codes for
causing a computer to:
search for pilots in its neighbor list from the macro cells, get the raw information

about the pilot phases, based on which it determines its mobility state.

34, The computer-program product of claim 31, further comprising codes for
causing a computer to take samples without loosing pages on the macro system that the

UE monitors.

35. The computer-program product of claim 31, further comprising codes for

causing a computer to take sample for targeted search for reuse to find new femto cells.



causing a conputer to take sanples w thout | oosing
pages on the macro systemthat the UE nonitors. 35.
wab@ogtput er - program product of claim 31, furk¢BEDS2008/079568
conpri sing codes for causing a conputer to take sanple
P8¢5t ar get ed search for reuse_to find new fento
cells. 080016 28 36. A user eq:iﬁ pnment (UE) conpri sing:
rocessor that determnes its |low nobility status,
er ePrisgr et (WENGMNPLYiNE can be eval uated by
esti [ L) [.oNns : i 1
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tanticocvahlatesl tyrastiohepih®ioed pilsapichspeauesssroveak perial of time;
signal sanple, conducts a search_for all Pilot P
of f s oleSo BLBRLABEY S BN ot here Santo b liare dhdlor st o
cel |, sAeHLRIRE kel alsiEhal SFhAe L&t aAhRATHZ S PGt PN offsets
use, If so, registers itself on the fento cell; and if
reotryved &t fgmts celbusenfindsothe femtacch, dopertrems 18the fdthtw agdlas authorized
ui prent (UE) of claim36, wherein the UE uses pil ot
&1 Se deviations of a plurality of macro cells to
eval Ugtsg, fefBtesd e df th&BtbickY; and8. The user equi prment
(UE) of claim 36, wherein the UE searches for pilots
i n it ¥ nebirgiherto Mogttor ¢ paroestamer o cel |s, gets the
raw i nformati on about the pilot phases, based on which
it determines its nobility state. 39. The user
gui peatusClEfuipet! AUM) 3, cleher 3, nwhéreinUthet @k sises pilot phase
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36, wherein the sanples taken for targeted search can
be reused to find new fento cells.
38. The user equipment (UE) of claim 36, wherein the UE searches for pilots in its

neighbor list from the macro cells, gets the raw information about the pilot phases,

based on which it determines its mobility state.

39. The user equipment (UE) of claim 36, wherein the UE takes samples without

loosing pages on the macro system that the UE monitors.

40. The user equipment (UE) of claim 36, wherein the samples taken for targeted

search can be reused to find new femto cells.



