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[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 mobile operator’s network via DSL router or cable modem.
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the neihedagonprising: (a) dividing 2p phase space
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computer product for synchronizing of a femto cell with a macro cell, the
method comprising: (a) receiving by a femto cell a macro cell transmission
timing; (b) synchronizing the femto cell transmission timing with the micro
cellular network transmission timing during deployment of the femto cell in
reliance on a forward link receiver signal.

[0016] Each femto cell may have an antenna gain that is superior to that of an UE
(ak.a. MS), and is able to acquire the macro system even in radio reception
conditions when UE not. In one embodiment, implementation of the forward
link receiver within the femto cell adds to the femto cell cost only moderately,

due to the modern zero-IF receiver technologies, which are well known to those

skilled in the art.
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DETAILED DESCRIPTION

[0021] 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
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various applications, other terminology may be used to reference a macro node,
a femto node, or other access point-type nodes. For example, a macro node may
be configured or referred to as an access node, base station, access point,
eNodeB, macro cell, and so on. Also, a femto node may be configured or
referred to as a Home NodeB, Home eNodeB, access point base station, femto
cell, and so on. In some implementations, a node may be associated with (e.g.,
divided into) one or more cells or sectors. A cell or sector associated with a
macro node, a femto node, or a pico node may be referred to as a macro cell, a

femto cell, or a pico cell, respectively. A simplified example of how femto
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enbodi nent s nag be applied not only to 3GPP (Rel 99, i

Rel 5, Node B (HNB) units such as, for example, HNB 210, each being installed in a
corresponding relatively small coverage network environment, such as, for
example, in one or more sites 230, and such as, for example, being configured to
serve associated user equipment 220. Each HNB 210 may be coupled to and
further configured to communicate via a wide area network, such as the Internet
240, and to any node on the Internet, including a macro mobile operator core
network 250 (also referred to as a “core network™).

[0025] Although embodiments described herein use 3GPP terminology, it is to be
understood that the embodiments may be applied not only to 3GPP (Rel99, Rel5,

Rel6, Rel7, etc.) technology, but also to 3GPP2 (1xRTT, 1xEV-DO Rel0, RevA,



Rel 6, Rel7, etc.) technol ogy, but also to 3GPP2
(I xRTT, I xXxEV-DO Rel O RevA, RevB, etc.) technol ogy, as
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p02ENNa Fengto @l Synlchpenigatdorpl € in tall buildings). The
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macr oasd/gbenbfemckampée inttalf bnildihgrak The GRBakt@ver implementation also

(synchronization).., .n.one enbodi pent, inpl enmentatijon
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B L A S e e
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is able to acquire a connection with the macro system and use it for clock

derivation (synchronization). In one embodiment, implementation of the
forward link receiver within the femto cell adds to the femto cell cost only
moderately, due to the modern zero-IF receiver technologies. The forward link
receiver may improve rejection of the femto cell’s own signal by tuning into a
carrier frequency used only by the macro base station, which is than the one
planned for the femto cell itself.

[0030] Incorporation of a forward link receiver into the femto cell allows more
flexibility in physical placement of the femto cell (for example basement, low

floors). The forward link receiver also allows for fast timing acquisition by
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floors). The forward link receiver also allows for
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once gt AlPeehtiBY of Pewbest 6f 18 miexeN2 10 h & chi@dcwdfuthtlel BKsteps or
receiver. [0032] Fento cell can is nore accurate than

a UE nndd@diavceigra‘sylnsihpwmazfabﬁ orecded faettes mpiurpasg dft saintaining
| ocation, from.the macrocll rsys em Fento cell .
dot octd piga ity rEbiaG e K h et ok filikreceiver
Wwiosd) t hercsits @BIgREH iPinbat adcﬁtatd%haﬁ:/al OE ahQ¢fvia gw@ﬂomzamn and
threshold). Fento cell conprehensively sear cﬁ

pi | ot deterappingats loersioadiam e mactogeHuler pysen.s antqncq}bwects the
| ow t hus Y,
spond B Pof DRFA LSRR, sh® Fhordbhinds et B sidongfpilo (with

nei ghBQrbagoveL gioet edréshoand Fbﬂntcegaﬂadoinqge@hﬂ%elsi sgmah@ for pilots,
even fromég bvveak ilots. Battery | 4at|on is
% a

an 1 s8bhirehe Sbditn EelorERtEoBaMt Vel EGIIpy THBIR pdflocation is
from fi %&P%&Q‘{Vﬁ{a g;g%rgi 20 Jrdsnd QURhi JM? E)ﬂ@'ﬂsrﬂﬁ’ n@{ghboring macro

si ze, battery up is require
cells and integrating CDMA signals even from very weak pilots. Battery

limitation is not an issue here, since femto cell is typically powered from fixed
power grid and has fewer constrains on size, if battery back-up is required.
Further, an antenna configuration with a higher gain is used by the femto cell
compared with UE antenna.

[0033] In one embodiment, pursuant to determining its location, femto cell also
reports to the Operation, Administration, Maintenance and Provisioning

(OAM&P) system pilot PN Offsets and relative timing of the detected macro



Further, an antenna configuration wth a higher gain
is used by the fenmto cell conpared wth UE ant enna.
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due t i.on, del a m t he transmtter
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operator to roll out the fento cells in an increnenta
manne?98-wi th the number of fenmto cells depl oyed

P08yl N0 Bl P PRsSt isilidg nuber in initial
years, many fenco cells in
[8d adkente de]ski alev ithe d@Etrgor toedilsout Phd GtmtBPNcPh as ers incremental

are used to s rate for d li i gnal s betwe }
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cel | sgthiyl %ﬁm@gﬁ’ﬁﬂﬁﬁ—‘tlaﬁtﬁﬁ% & adRALOUERBYmert- & mad&dinco cells in
they exist in large nunbers and are very dense (ot

only tord abanedd sydte bultatea tysars.v Brloti RN IPhgseh aremiskd to sparaggyforward
bui | dj.ngs. N Phase pl.anni ng. nust .b :

car ef [yl Pneer S5ie b S SREE AP piiSk ifude fomto cells in
depl oyireManice Hag dedepRBitendfi.d,Rehddi they kbt lfaiS@t fumbers and are

design is all ow ng nmany Off'sets for fento cel

[ 0037Yery dlepsre(nehBBii h?élﬁ@ntahw but Prazesicybng maktlestorey buildings.
assi gﬁ}ﬁ% ﬁ]?otglhg rl{%l%gg nglgﬁr? 5%5!*11 ! %E cta{l:%ll)zrﬁg én%?ts% acseéol allow such

are separate | ows the
dense deployments. The key part of the Pilot PN Offsets design is allowing

many Offsets for femto cells.

[0037] In one embodiment, Pilot Phases (PNs) are assigned to the femto cells such
that the femto cells are separated from macro cell pilots. This allows the
network operator to continue the planning practices for the macro system
unchanged. Specifically, the operator should not have to change existing macro
cell Pilot PN Offsets at the time femto deployment commences. Additionally,
operator should be allowed to continue growing the macro network by taking
Pilot PN Offset from a pool of Offsets that it used for existing macro cells, and

assigning them to newly deployed macro cell (process known as cell splitting).



network operator to continue the planning practices

for the macro system unchanged. Specifically, the
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Pilot PN Ofsets at the tine fento depl oynent

commences. Additionally, opergt or should be allowed to
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'lation of pilots nust be
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confi g %ffegfvéw%h x fgfﬁﬁn 28 R fdhto! &14ERA%TE ?(%\Igor Macro

of fento cel ectl er opens up as rrany
for festso ddictmtizslyt PEIGT dANE€ tar bvblomeraleby 2, 3, ... etc, opening
Al ternatively PILOT | NC_can be Iovvergd by 2, 3, .

ctc, BOGIRHY BIF B PERE™ i emIn b T sot s 1 or
f(ﬁm]o celG. USiBusttRQADIpilbl Fhasé ﬁlalﬂn't‘x?gt Et-€SFar Bindp®ifficd illustration,

phase planning chart. For sinplified illustration,
t ot al totd reongikllaonan ophBepfagesrd sellsmmeshowoellhsin a@tual network,

o 12 P BRSSP B rRGE Bl Gt BRffg aXfemening

Pl LOTPIINGT AN CLby tinehephlaSE spuRa s idRlivigedin 8afadrdip@add offscts in
macro phase offsets in exanple on FIG 4 results in

cr eat Pxe o Fddft teswHaln eisption ekl pddtipad femioedl ofdigts inserted

in be [ For
exar‘r‘pﬁl\@&&]@&??%h cgf t‘h%&é% Y Sﬁse%lzﬁé{ gp?a&;ﬁ?la Esets fMPO through
macr oMPeldrs PNt Offets Rir rhioro Ltgm thd7 fPa rterop plasiP- alfef [#eks offsets for

for f?nto cells. [0041] For exanple, upon decrenenting
Pl LOTI9NECCIN OF f set s may conprise 64

[0041] For example, upon decrementing PILOT INC, PN Offsets may comprise 64
macro PN Offsets at 2n/128 * 2i, where I ranges from 0 to 63 (even numbered
PN Offsets) and with 64 femto PN Offsets at 22/128 * (2i+1) (odd numbered PN
Offsets). Initially, at low density of femtos, a subset of odd numbered PN
Offsets may be used for femtos, and may be explicitly included in the neighbor
list broadcast by the femto cell in the System Parameters Message. By the time
femto density gets high, new femto-aware MS will have been ficlded and can
deal with the entire set of femto PN offsets without their explicit incklusion in

the neighbor lists.
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to 63 (even nunbered PN O fsets) and with 64 fento PN
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{odtiows .Phesed as= s(l:lb«dé)/Ch asSi hléottWIrlﬂeamtaIBﬁlMS Bshiyed by this phase
[0043] Tinme at Ms: t - dl/C, where C = 3e5 km's (speed
of light). [0044] Phase Lag = (d2-dl)/C BS2 pil ot

Wwold] appaatimdin My €de)/@yedsdaycht Wikdorhase | ag [ 0045]
Maxi mum Lag = D/ C => Search Wndow. [0046] This search

otedow iTdhis gparel vaimdow, issenservesgye, winge wall viosj sl @isible or

or S' %é{ﬁlfﬁcg‘@ntg 1\'}1§ RN IISI I}@e hl%taﬁgérgw g:%?nnﬁgl AW¥bvever, some

sone ron Is

addl t cushidn 1§iﬁéea1¢d(fc&thﬁiadlolﬁyl dalidytdap@ddfby h0Rpth. | n one
enbodi nent, decrenenting PILOT | NC 8ar aneter at
{0043 of Inrineotribadiantefdepementing AEOHBNC rf@far%%rn @fet@ time of

macr Pm%l%ﬁ{%&{bn"‘&fnfé% o356 ﬁ(ptaéﬂaﬂge %fméé?g P%‘rél'i ?ﬁgﬁéwé Phase

remai ns the sane nto w ndows nay be smal

nmacr ospabin ofutht nikerd eallyermuimanhd eelnacy Fomfouwirdests may be smaller
cover age of the referenced nac ) %50048 For

exanpl'é? TASEASI BUPLRe 183 Gpnacl sSioguth b Coxsgagefifghe referenced
(26. 6@1&1’6%11. [0050] Chip Period TO = 1/1.2288 ns =

0.814 ns; [0051] D = Neighbor Cell Distance: 10 km

[00¢52] Plor€farNE = 3 ni cr oseconds, Macro- Macro PN

Hoﬁs?]et [ﬂ;ﬂsot[ ?Qr(foed T —EZ]LQE %9!7%% 'chips %fé)&%:?ems = 256 chips;

[0050] Chip Period To = 1/1.2288 ms = 0.814 ms;

[0051] D = Neighbor Cell Distance: 10 km;

[0052] PILOT INC = 3 microseconds, Macro-Macro PN Offset Distance = 512
chips; Macro-Femto = 256 chips;

[0053] Search Window: D/(C*T,) =41 chips;

[0054] Window as percentage of minimum Macro-Macro phase shift: 41/512 = 8%;

[0055] Window as percentage of Macro-femto phase shift: 41/256 = 16%;

[0056] PN Offset and search window planning should be such that search windows
do not overlap.

[0057] Furthermore, CDMA timing has a relatively strict tolerance. The concept of
search windows relies upon this strict timing. Femto cell timing can be adjusted
based on knowledge of femto location, even if GPS is not available.

[0058] In one embodiment, femto cell latitude and longitude (LAT/LON)
knowledge is used. It is unimportant how femto LAT/LON is obtained, ¢.g.,
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Is speed of I'ight. [006 Fenmto cell neasures phase
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conputations” for the timng advance cause
pr opagaingrrefaeiayby alvgncifig dm rebavel sysest timedran B closest: Tr =

DT(O M&P_can convey this. ti advance to the
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ref er?@qlge(py REMaMGH Bs ti@%n%—%ﬁé %\?Qra%ﬁ?t St [th "BnfhMBing femto
the closest: T = Tr(O + DT(0). ternatplvely,

vei ghfeewaaMeragasiissionnul tipl e macro BSs may be used.

that.. this is.one-time oper rior to
%ﬁenc%&@@é&%&@%ﬁn [ 0062]
[lobnt Saabad cMBLINARAL, d9¥rde@AGYpHNBMNBRPRN feghB0LRRIchéM (un-aware
one enbodi nent, in order to support MSs Wltgh | egacy
sear chefamtousliamar aibedt dielemio cell [cepsteliptiondd St — dor Legacy Set) is
ook TR I B T S (R FEIE TS elgh g Suldtiionaty.
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base station is augnmented by addi n% t he
complete Legacy Set. This is nhecessary because these legacy MSs have no

awareness of femto cells, and must search for femto pilots as if they were macro
pilots.

[0064] FIG. 6 illustrates a method of Legacy MS is in idle state. In one
embodiment, Legacy MS is in idle state on macro network and operates on
frequency Fr, which is also used for femto cells as shown in Step 602. In
addition to macro cell pilots, Neighbor List also includes a subset of femto pilots
reserved for legacy MS operation. When MS detects femto pilot of dominant
strength it begins idle mode demodulation of femto cell as shown in Step 804,
then MS detects new SIDy/NIDr as shown in Step 806.

[0065] In Step 608, MS completes femto selection and sends registration message to

femto network. In Step 610, macro network tries to determine if MS is
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nul ti pla@nblS; FHIch Bé @iBUlerdrdd YAs) spaMsit &ndS, SREB Ny < min{Ny,
ot her type of system [0067] A M system enpl oys

mul ti Pkl @G of tlandwiindepandenh abarmnls qomicspquide t¢ MRJimension. The
recei tennas for data transm ssi.on. A M MO.channel
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also referred to as spatial channels, where Ns nmm{Nt,
NR} . Baliplofranshut a0l ieepiepanienas aeHawEed-s cor r esponds

0, TEREA TR ML R AL IR0 BB 9 rc
division duplex (“FDD”). In a TDD system, the forward and reverse link
transmissions 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.

[0069] 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. 7 depicts several sample components that may be employed to facilitate
communication between nodes. Specifically, FIG. 7 illustrates a wireless device
710 (e.g., an access point) and a wireless device 750 (e.g., an access terminal) of

a MIMO system 700. At the device 710, traffic data for a number of data



and/ or greater reliability) if the additional
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f or magcheme qegs BRSK] QSrIer MeRSK Soit eQnNf §dl e tddiafiod tiadidata stream
each data stream based on a particular codi ng schene
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0071 . :

o PR R e SRR ATARY B 20, &

pi | ot ddamanay t73Pincad dtyregrégromncodat datyp aintl entlrer tilf@tmatson used by

processed in a own, manner and e.u at the
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i nstructions performed by a processor 730. A data
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pymdjol s Haoh t@hbccthat 323 tre@ives aat @rodesses pr @ypadedle spmbolTeam 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 724A
through 724T, respectively.

[0074] 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,



M MO processor 720, which may further process the
nmodul ation synbols (e.g., for OFDM. The TX M MO

Wee@oesror 720 then provides N T nodul ation syPiDIS2008/079581

streanms to Nt transceivers ("XCVR') 722A through 722T.
In sonme aspects, the TX M MO processor 720 applies
beam form ng weights to the synbols of the data

st r eaamd ARdlet probéeesait siipled toprowll ahvoklagyomylifigotredesved” symbol
being transmtted. [0073] Each transceiver 722
recei ¥€8Mand processes a respective symbol streamto

gy’ 9o N6t MROE)ANH| AR SLENIHE AN EbeEEL HRE procosses the

itions Ilters upcon
t he arwatiogd syrgbwdlsgrcdrs ﬁrDmVNIdEaIEscmehs |784 ddscsli dglmaj)artlcular receiver

suitable for transm ssion. ov he nnel .
modul BIOSEFSWigRedaye: npeyida Ve 4)% %zsmﬁ%oﬁ%ﬁﬁgw %&%RX data
are thep.&5ang ﬁl%ﬁddefrﬂd?ima%g RLRANATes! 240 Hl%%gfbach detected
724T, respectively. [0074] At the device 750, th

tr ansmml'oCé dtreayd to mceviersth@traﬂfs dataefor dtﬁedataasirdam I\TFhe processing by
ant enpas A throu R and the received signa

From BRoR Kot eSS el 17 S0nktrlRe % 63 RifiRed by the TX
t r ansEAME processeVR0 antoRA T L4810 c IR 1 4EAERE device 710.

transceiver 754 conditions (e.g., filters, anplifies,
HAE61d owrft Yivess10s) 778 pesindecetly \dstarmdnasywbichi nyerapding matrix to use

di gi tgﬁsecﬁsst ebe(i?\ggl “FRJ] Sjocsélssg%)rllf'tI ()t ?01%{ ?at%sd% reverse. l rnessage

sanpl es and sses e sanp es to provi

cor r esgiopilimga ﬁfa&t;&ind@d orsipirand a sdrdkeamic ﬁdi)ﬁﬂtﬁ] ARlata rnernory 772
receive ("RX") data pr ocessor 760 t hen recei ves and
pr oce T SIFh BIAgrIR 60 ¢S fiad: aYhpFT Boramten shpyrRe processor 770

LT ansgeiKerSnfdfcRaselcalyde pag i cul ar recei ver

processi ng technique to provide NT "detected" synbol
porgans. Ththeeviée dhtla mpessags sory Eﬁﬁpmm wadeuso typeat &S jnformation

dei nterl eave and decode t ect ed nbol stream

Lo T sy E s PR et an Tk RS of fis Bhese D HHR Qe d A reverse
procegsit RMisdaye iPBeRYrRalsad By ACES ek p%@&séo? 738, which also receives
conpl ementary to that perforned by the TX M MO

pr ocetsidic daR0foaadumber dﬁdadmt&:aprscfmgdatamnrcatﬁﬁlmodulated by a

ot er RoAd@as i oaridiBef o5 s AR S/ dligugh 754R. and

bel O\A&rans]iﬁ@e(pls@ﬁ%w(iewcg 7Mormul ates a reverse |i nk
nessage conprising a matrix index portion and a ra

Pa78le pattithedevige Gk thepobiated vignati frosy the é%%éﬂb@ﬁe recelved by
code, thgaﬁtﬁ%%g g7r Eldltf&]ilgd r‘ﬁ;elt n ttldﬁfcgﬂ}%}@ t7§f den}%cbl%lated by a

processor er conp devi’c

[ 0077]ierf[d5t&11ett6N6iIE\40D‘l’B mSSI&g@rd’GESSe@ R R dmarproessor 742 to

types of |nformat|? i i
extract the reverse link message transmitted by the device 750. The processor
730 then determines which pre-coding matrix to use for determining the beam-
forming weights then processes the extracted message.

[0079] 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



regardi ng the communi cation |ink and/or the received
data stream The reverse |ink nmessage is then

Woe@eessed by a TX data processor 738, which aPGDUS2008/079581

receives traffic data for a nunber of data streans

froma data source 736, modul &t ed by a nodul at or 780,
condi tioned by the transceivers 754A through 754R, and

t r ansAkcédse ¢ dmatia @ysltéiﬁs demiipR-Takfer CDQ@SI“MCCUMA”) Wldeband
device 710, the nodul ated signals fromthe devic

are r @W@e&“WVC]P%A’Qnt]é’f&ha%l’e?cﬂpa%h dieqeshed H§§?At ﬁe“HSPAJF”
t b

(- ESBER SHR2 REE g, MBI ey Froquncy
742 t Divasibn adultiphe Acevar §#0ONIAK) segsageSingknCarict DM} (“SC-

t he deyice, 750. The processor 30 then det.erm nes. .
whi chﬁémc)od?wae%t g tlse FrpCRigt egﬁ’flﬁPﬁgnMHglple Access
beant g “'OVPIjMAV"g] GREeshst hgN o%e?cﬁﬁﬁfpz | tat&%es%xifé'cﬁﬁﬁ]ﬁgs A wireless

message. [0079] "The teachings herein may be
i ncor punauedation oysiemi @ugoynpebe dbachorgyulmirgiat inay be designed to

yst ens and/or system co nents. 0 e t.he
¢ 2acn iy aRRsrne o i SEOERAT Syt 157 Rime AIRS iR e epma,
syst emDSaPMIAE afd oBPRAMHAGY QO UDMMACKEFk Way implement a radio
mul tiple users by sharing the avail abl e system

r esoutcekrology sich ap{/niysesef Tgiresirid fadisr Apgspe("$fTRA)”, cdma2000, or
bandw%o%%; otlllé’ra{%%ﬁrl} tlo V\BUTREAthHQdeS' N %ﬁl\ﬁg\/ Iaﬂtg LW dChlp Rate
SO on anple, e teachings here

appl i (éﬂLCtRJ).anyThénedlﬁﬁ201)0ﬁ’®&chﬁ61b@y18cd3"°erst mmﬁmbl 0S¥OBgand 1S-856
t echnol ogi es: Code Division Milti pI eAccess

syst eFandaRdy 14 Jﬂ%ﬂéawﬁwk TRV REDEBVRAL te%a@sﬁﬁﬁch as Global
CDVA & %&%ul\)/loblﬂ'&r R CtoAs k(eé}ﬁlefsgesﬁn( ﬁﬁ%% network may

HSPA+ systens D vi sion | e Acce
(" TDMiD ] ermystt ermdloFteemmwg.W sl ias i Exolwddl UiTiRlAe (AE&EEKA”) IEEE

Syst en | BERERRAR. RAUSHERCY, Bhur OF DR bR ibgRA, an
(" OFDMRM aRYsaHedTaUni PérsA NISHil T EdoPh BuEARS System (“UMTS”). The
techni ques. A wirel ess comuni cation system enpl oyi ng

t he t@adhngﬁd@fﬂemyrqu}plmetdgtmgmé@PP d.ongleamdivolusioa (“LTE”)

W MR Foot YN r%?aiﬁasﬁd@ﬁwoﬁ?m' afugby pes of

may I mte%mnmm [saﬁilr@leésf%C@mDJMHS/ tBAU Gk e E-UTRVET saalthough certain
Terrestrial Radio Access ("UTRA)", cdma2000, or so

ot her a3Peethvb Iﬂ@?g?/lSClOﬁlmmaﬁch%‘éfé@ﬂWGBm ¥alP L@Wl@ipgy it is to be
Rat n I ’
Rt hnds T iR, LBRRBOHLSRIRALARY, R4 AP BR800, ot

i npl eReNs, Rel7adicinbEhngl ogyl SUBGPRES (FRAMAIIXEV-DO RelO, RevA,

RevB) technology and other technologies.

[0080] The teachings herein may be incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., nodes). In some aspects, a node
(e.g., a wireless node) implemented in accordance with the teachings herein may
comprise an access point or an access terminal.

[0081] 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



System for Mbile Communications ("GSM'). An COFDVA

network may i nplenent a radi o technol ogy such as
WEWPWEROUTRA (" E-UTRA"), | EEE 802.1 1, | EEE 3PQr/182008/079581

| EEE 802. 20, Flash-OFDMr), etc. UTRA, E-UTRA, and GSM

are part of Universal Mbile Hel ecommuni cati on System

("UMIS'). The teachings herein may be inplenented in a

3GPP t@assl %ﬂdﬁh&ﬂ@atﬁeis@@n( hﬁﬁ)n)prﬁw‘ébleﬁ‘ﬂﬂan phone a w1reless local
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descr usi ng ter mnol
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3GPP sn(ael 99, Rel 5, e17) t echno] o g as well as

3GPP2EY XRTHCOIPREA(R ‘Pzéll DR A p@@@al 7 BbifoPo et pone), a
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frot

i ncorporated i l'enmented wit
per f ocoreplitimg)deaioe a(c geta)peoa‘onalpxbm asissms), éle egtertamoaetsdewce (e.g.

| o ohGHR Bt SR o Bl BB eaitigning system

My CQHAREd, D8 AN RBECSStaBRI ddviRl thaNisassigarddefoNddifhunicate via a
[0081] For exanpl e, an access terminal may conpri se,

be i nplreleenmediues, or known as user equiprent, a

crib tion, I '
GRS S, ROy OB g o,
r enot eNéch;ﬂaﬁadho ndtvids B lcoites] et (TERN C“a) hl$)@$‘e @zgﬁiﬁt(“BS“)useatdlo base
devi ce, .or sone other term nolo

i npl ebBith RS Dah ase slation @Pﬁﬁrﬁiﬂf (n]§§cc)® [fpPasg dragsceiver station
cel | ukagrgt€l £phQ | | ep e i,0
hi t1 ) on ot ooaasivef SRR CTED, PRAREIraRERER Lhdio routr. o
I oop basW_slsh)lcesseal(‘l‘BﬁS“),aanrmatardndiber&hcg istta'ESS9i @it smnte other similar
" PDA"?H_In a handhel d devi ce having w rel ess connection
capablFN{PIO%r some ot her suitable processing device
fressiect q{%’ 551916 Aspicle] BSR UM acB&E PositNBHay coRPEsOhin access node
nore aspects taught herein nmay be incorporated into a
phonefare: gbmmamc@tldnu?pyatenphSn@l ar agueay nogshoag provade, for example,

et ctsmst 53 op FrloBien o (G ehdvr e «fea T orR sidl sdfiggntemet o

dat a @%§lﬂlﬁ§1aﬁk§tw)vork9Wl@é]tvﬁfdd&brﬁﬂﬁélbss%‘{ﬂrﬁﬁnéaﬂ}oﬁ link&o the network
nmusi ¢ device, a video device, or a satellite radio),

gl obaAC%§1Hg1Y@ AN BECOSy Bedmmar onabe argthermpde (g an access termmal)
sui t ap| Vi, C u n

o W rg)l g%cggme et\EvnH&{ 8%3%1‘];18%#1& féuglgté&%h%pmﬂf eia‘fi%o% ! Should be
conpr ageecifted ithmploapritieth as ,tha)ﬁoderscmﬁy as parthhld&B inagome cases,

relatively non-portable.

[0084] Also, it should be appreciated that a wireless node may be capable of
transmitting and/or receiving information in a non-wireless manner (e.g., via a
wired connection). Thus, a receiver and a transmitter as discussed herein may
include appropriate communication interface components (e.g., clectrical or
optical interface components) to communicate via a non-wireless medium.

[0085] A wireless node may communicate via one or more wireless communication
links that are based on or otherwise support any suitable wircless
communication technology. For example, in some aspects a wireless node may

associate with a network. In some aspects the network may comprise a local



eNodeB, a radio network controller ("RNC'), a base

station ("BS"), a radio base station ("RBS"), a base
waeapiognorontrol ler ("BSC'), a base transcei vePCHUS1008/679581

("BTS"), a transceiver functign ("TF"), a radio

transcei ver, a radio router, Y basic service set

("BSS"), an extended service set ("ESS"), or sone

ot her agh Mehasrkt F A Walcoga dBOSE] 1A veieHEss agReRt fag support or

node (e.g., an access point) nmay conprise an access

node PBETVESE BYPrANGI & 48978 9f 3yatighnof syistiess somprmicatign dehnologies,
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conmmuni IOﬂ n onponents

or optarﬁﬁhnﬂcmﬁcﬁféx&eevﬁmmeﬁ%ﬂhﬁﬂ to communicate via a
non-w rel ess nedium [0085] A wireless node may

0R¢hini dAeR dPicoRa caimpksrlodki diagrameot aciHamiSAtn apeordance with
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suitable w re ess conmuni cat | techno ogy.
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with sonme aspects the net
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nmore of a variety of wreless comunication

t echn®bgead, Cpnmctmiolt@ a ocrormnamdaimS linkcROas anthobang able to
di scussed her ei

W Vo g S ST ans SR T pr i Le” gk S0
[0887)S UPP@hile Ofhe OttelIaién USRCIOhS ?ﬁrtﬂéﬁ[aﬁ Slandpldalofeth present
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wi r el Basntipse ghayg el ordisary killern @qyp%eo\ﬁlrnaﬁ@@ efoihp dresaisinvention
( €.g. Wltﬁbﬁt de ngﬁr% Bgﬂ%ﬂf he IRVG%‘&IR’QQLIH pt n[hg ?etagl%lﬁgs herein

via one or comuni ca US n
abov erebér totdaemtmtelheelsﬁetwommémem |bona1eeqhﬂq} agliesble to packet-

For exanple, a wrel eis node may conprise a wreless

t r ans®it¢hed domain network elements.

[0088] Those skilled in the art will 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 voltages, currents, electromagnetic waves, magnetic fields or
particles, optical fields or particles, or any combination thereof.

[0089] Those skilled in the art will further appreciate that the various illustrative

logical blocks, modules, circuits, methods and algorithms described in

connection with the examples disclosed herein may be implemented as



with associated transmtter and receiver conponents

that may include various conponents (e.g., signa
w@emen#or s and signal processors) that facil iPEE/ES2008/079581

conmuni cation over a wireless nedium [0086] FIG 8

depi cts an exanpl e bl ock diagP%n1of a system 800 in

accordance with additional aspects described herein.

Syst egle&Qhi@handvaes cmpapdabaivdte, o dombarutibas of bbat €To clearly

femto _cell synchronization. Specifically, system 800
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pr esent |nven¥|on, t hose o# ordinary sKill can devise
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fromthe inventive concept. Fqgr.exanple.. the teachin

her ei FePeEHCHY LIEETG™: SUlt CEHLATABERB IO BRSPS Shald not be
are efiaplcyedaRRbig é@egqa@tuﬁ@ﬁkﬁttﬁé_’\édoﬁb 8Fithd PR&LAL invention.
network el enents. [0088] Those skilled in the art wll

(M90r st g Yaigus itHgsorarEe ilegicaidodksgmarsleppyndogireuits described in
repr eaaRLat N0, ADYe G AR YHordlh ' FELCRE implemented or
technol' ogies and techiiques. For éexanpl e, ta,

I NSt r pafdrard witoapaires pulpdb® proatdsor) a dgigmalgaal grbéSsor (DSP), an
synbol s, and chi ps that may. be referenced throughout

the atRisadRIsENCPc Birermigd BecuibhPbent égldirogbmimgls gate array
curre : n - -
part | DI FRCBELFRAREHEDIEIES aTRATERLELS KRG &F hsisor logic
conbi diatretrhardveare @bmppOEGBY Jor Thp semblaatide therevftdesgaad to perform
wi Il further. appreciate that the various illustrative

logi o BIEERES deniiicds nergiir ¢ ufht €nGrIcHBRRsC aREpecsSOr ‘Thay be a

al gor hﬁé}gﬁrog@s%&{ ibRech iR ARMLSE @R PbidsdrBaesa MRl @3nventional
di scl osed herein may be inpl enmented asel ectronic

har dwatogsssen eputrater sofdrogaméroller ot etatsi mathions Aoprobessor. may also

To clearly illustrate this interchangeability of o

nar dvly HRERET eha pEmb o BE i G RE A g, . ¥ combination of a
COnpoDSRt sad b Gisfopratesket 8, plikdlfyi 5 mib@pRRESoANbne or more
al gorithms have been descri bed above generally in

t er nsMEATORIREFSSOIS Ui t FOMEICtPY . Wiketehd?SB ugere, or any other such
funct] idipi s 1mpl emented as hardware or software
depends on the particular application and design

pogHt r aiTHeS micthods ed algotithensodescabéd Sty sdoanectioki witkdthe examples
artisans may. i nplenent the described functionalit% in

varyi ﬁ]éclwg‘)gishqrgp 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. A storage medium may be
coupled to the processor such that the processor can read information from, and
write information to, the storage medium. In the alternative, the storage medium

may be integral to the processor. The processor and the storage medium may

reside in an ASIC.



each particul ar application, but such inplenentation

deci sions should not be interpreted as causing a
walepansade fromthe scope of the present invenk¢DHS2008/079581

[ 0090] The various illustrative |ogical blocks,

nodul es, and circuits describEd in connection with the

exanpl es di scl osed herein may be inplenented or
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signal processor (DSP), an application specific .
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T U R CTE A0 LA MO OLE, OB e o

medi ucorhhaér-feaddblld tnadias transfer of a conputer program

1;0r083r}1 oneThe previous description of the disclosed examples is provided to enable any
person skilled in the art to make or use the present invention. Various
modifications to these examples will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied to other examples
without departing from the spirit or scope of the invention. Thus, the present
invention is not intended to be limited to the examples shown herein but is to be

accorded the widest scope consistent with the principles and novel features

disclosed herein.



pl ace to another. A storage nedia nmay be any avail abl e

nmedi a that can be accessed by a conputer. By way of
We@2@aoke97 and not limtation, such conputerr ealUs2008/079581

medi a can conpri se RAM ROM EEPROV] CD- ROM or ot her

opti cal disk storage, magneti<’ di sk storage or other

magneti c storage devices, or any other nediumthat can

PHATS CDASMIELY I®r Store desired programcode in the

formof instructions or data structures and that can

be accessed by a conputer. Also, any connection is

ro t r I ST

E et 5F SREnn AR LR AR oG g ethod comprising
\NebSI teecivagyrthe lfcmtorceﬁtthmsmfsemfnttmlﬁg dirotea usicrigedl due to a forward
EO&XI&| cabl e tic cable, twisted pair

i be

%rqcauveglaﬁé%ﬁﬂﬁapelﬁo.% (DSL), or wireless
t eChn@n‘EEﬂoﬁ?znﬁj Clie a?erhtef I8l €fhandn@Hich t%ﬂglgmvﬁ'ﬂp\’\ﬁwemacro cell
then t'he coaxial cable, fiber optic cable,” tw sted
pamnn$EBUmnag1mnﬂeme@enﬂedhnwhé@nbsasu@hmg&ﬂlnfrared,
radi o, and m crowave are included in the definition of
medi um Di sk and di sc, as used herein, includes
gonpathe dicBod(d#aiml BS@ferélh $iko forRhidCilk @b&Ger idiplirhdtts a zero-IF
versatile disc (DVD), floppy disk and blu-ray disc
eewver-di sks usual Iy reproduce data magnetically, while
di scs reproduce data optically with | asers.
Conbi nati ons of the above should al so be included
84 t hi Mh¢ hetipdagfeldin Conmptiarthe éadakl Bnledeider p@HRB]a fast timing
The preV|ous description of the disclosed exanples is
Mg iRy biceHakele any person skilled in the art to
make or use the present invention Var i ous

di f |
grg par gﬁ?&{eg{&tﬁhogfgleatugk I%Yh% dﬁq ' gmétlrdtlm%ere%&?% ass}'ists n deterrnlmng
pédgidphidaé B oalitdd dfatle fwﬂitelcell.rmy be applied to ot her
exanpl es without departing fromthe spirit or scope of
the invention. Thus, the present invention is not

nt en I t I :
51 PR S L R I RNATLRERE PRI cpmovies
ah@hgﬂunmn@mesnamdngwmawrbaanan@andlsclosed
herein. WHAT IS CLAIMED IS: 1. A nethod for
synchroni zin fento cell with a macro cel

fret hod h%gﬁﬁpgsqf rqb’a,lrnrle AR, életspfgclfrgwglq?etpmmg dtelljlved at the femto
f;clrlﬁﬁéﬁlﬂ RS nfrd & ft‘i‘)gw&;dquaslgﬁil‘l" l'is?slﬁﬁédd mdl.‘ﬂ‘ﬁ e fn&é@?{fgn delay

recelver 1 n sync roni zi n
fremtzomeeb lcell trangmittssioghe fanmb kgl victivet;he macro cel |
tr ;gvgrse%ng{sl l!}ﬁogrﬁtgr}lgrgtlrolg dle{ally rﬁreolrrll %{'ecr%ac% }agsemlftt%r ¥Va{he fJernpo cell receiver

is corrected by advancing the synchronization timing at the femto cell accordingly.

7. An apparatus comprising:
a forward link receiver for receiving macro cell transmission timing,
wherein the femto cell synchronizes femto cell transmission timing with the

macro cell transmission timing in reliance on the forward link receiver signal.

8. The apparatus of claim 7, wherein the forward link receiver implements a zero-

IF receiver.



2. The nethod of claim1, wherein the forward |ink
receiver inplenments a zero-IF receiver. 3. The nethod

w@toogh#i201 1, wherein the forward |ink recei verP@BUS00$079581

a fast timng acquisition byﬁg>fento cell. 4. The

met hod of claim1l1, wherein t forward |ink receiver
assists in determ ni ng geographical |ocation of the

fenmto cell. 5. The nethod of claim4, wherein the

Hent OTREhppak RELONVEEINCPRRIHBMA Ad PP ANk r8@$ved pBirdilk a fast timing
gai n_antenna, including a steer beam antenna. 6. The
paspuprdiepnodf radca¢ pells, wherein the synchroni zation tining
derived at the femo cell fromthe macro cell forward

ink sjgnal is shifted in tinme.dyg t r gpagati on L
W1y The Gitpatafusc b 1Em Fr hShi 1B RoPAetiLnieg gy jssiss in
H8e@hiMBIL gchhiapiical 168oRboRRGBIMtPE1Idel ay from the macro
transmitter to the fento cell receiver is corrected by
advanci ng the synchronization timng at the fento cel
?fcor ‘i{hen ga,:pééurat7 X opin c%@rﬁaﬁ&t Uhete AL Sq:l?l ) cgllfr%ge%@érd configuration

I'nk recerver fof receiving racro ce ransmssion
torfiprings a Wi @iimarittiehal BRtudiged dteGydbéunomitzas fent o cel |l
transmssion timng with the macro cell transm ssion
timng in reliance on the forward |ink receiver '
é?-gnalgfhe 8pparpigs b raaiar ds wheredl Hicnsynchighizpoth tipHeg derived at the

I [ recej ' nt. .zer-q- L F. .
FBLARGR g e BRT K A TRAERTH R S i b Ciime s to propagation
feayanoh d inbdrolcelt Glanghittpetorth fendtofeals teckiviat;ng
acqui sition of macro cells. 10. The apparatus of claim
7, whEheich thirerioppgadion d5lak fiogt dioyBlacis fpryytigtnto the femto cell

det er ﬁgcgiivglgis%%&@@ I?)iygf(‘llvalli&%%{ﬂe n&{roﬁilﬁgtﬁcfélet;f%ﬂlgcﬁlth Ifernto cell

11. The apparat us of alm ereirnt ento ce

r ecei ye@ordinglf/i gurati on conpri ses a high gain antenna,

i ncluding a steered beam antenna 12. The apparatus of

claim7, wherein the synchronization timng derived at

ihe fandom %rbﬂﬁﬁgﬂghgﬁwﬂ@gﬁ@ﬂgﬁéJ_formard i nk signa
is shifted intine due to propagation delay from a

macr oa ceihputer-rpadatile mediung compriiegt o cel | recei ver
wher ej n. t he propagation.delay fromthe macrao
tF ane i et P BRES oo R e kb HebBPuifE 6 dscing g e el
/ENAISHG0tiMlR SHMGheRb 2al,i R th ianfoRgaratlinkecdi@iti@ tiefeto cell;
accordi ngly.
and

a second set of codes operable to cause a computer to synchronize the femto cell

transmission timing with the macro cell transmission timing in reliance on the forward

link receiver signal.

14.  An apparatus for synchronizing a femto cell with a macro cell, the apparatus
comprising:
means for receiving the femto cell transmission timing from a macro cell, due to
a forward link receiver in the femto cell; and
means for synchronizing the femto cell transmission timing with the macro cell

transmission timing in reliance on the forward link receiver signal.



13. A conputer program product, conprising : a
conput er-readabl e nmedium conprising: a first set of

W@ owems4uper abl e to cause a conmputer to recei veP@TES2008/079581
femto cell transmssion timng froma mcro cell, due
to a forward link receiver i he fento cell; and a
second set of codes operable to cause a conputer to
$y.nchTeOhFRrdtieof @aho] 4 efHerdif arSBheEU Mtk trédBiveg implehents a zero-
the macro cell transmssion timng in reliance on the
Hote@@iver- | i nk receiver signal. 14. An apparatus for
synchroni zing a femo cell with a macro cell, the
apparatus conprising: nmeans for receiving the femo
tel | Thamgarasd aitldimmidggvherodin a nmacro cell, due to a
forward %ei nk receiyver i%gt he fento.cell; and neans for

synchrt¥hics1ta gelf Frecivenionighiafion cAmBries &ieh BHRARG: ¢ h

t he rrﬁlgrsgi_dqgéﬂ ggiﬁ_gﬁltgmlasgisgé@ratbiem ng in reliance on the
forward [ink receiver signal.1l5. The apparatus of

claim 14, wherein the forward link receiver inplenents
&7.zer Ohe lappareaeioferlaiml 64, Whercap fier forwrsrdofinic radeimel permits a fast

wherein the f? o cell receiver configuration
WS degRISItiony gﬂ“@éie S-antenna; the said high gain
antenna is steerable. 17. The apparatus of claim 14,

M].e.r eirfle t% agaﬁfsy\@f C’:l%ﬂ.nplﬂr %lfeir%ﬁrth@egd}iv Fink@RLeiver assists in
timing acquisition of fento cells. 18. e appar at us
détermhiaingtdgrapinesldocutivhef fherfemtadedll. nk recei ver assi sts

i n determ ni ng geographical |ocation of the fento

cell. 19. The apparatus of claim 14, wherein the ]
$9nchil Bhrprar#teh of iCHiRgl devhojdn the synrdrenasatign denipg fdegied at the

FGo TBE Hdnf Blel md @6 W@g ?ogyafﬁr(hﬁi gi@ﬁ"cil it Shifbd Ifh{ Gifheide td ?ﬁolpagation

ue to propagation oma-macro cell transmt
tday frenf & ntaorocedlll tramsogttareo thavfearteicall tréreiver,oplagani the propagation

lay fromthe macro transmtter to the fento cell .
A Foun OF iady P bg o roy ey RO oatdapeing the
SithiddiAtion IRl LI et caf Q&B‘f"diﬁ@k)’ . 20. A nmethod for
setting fento cell pilot phases, e net hod

conprising: dividing 2p into a plurality macro phase
g@;ﬁggﬁg%tb(gé Eq&%ét@%%??ﬁtégc%ﬁlp%%plgs%& ﬁlrg[n?etgg(? g’oemf))rflsfl&get S

dividing 2= into a plurality macro phase offsets;

inserting a plurality of femto phase offsets among macro phase offsets, wherein
cach femto phase offset is inserted between two adjacent macro phase offsets; and

creating at least the same number of pilot phase offsets for femto cells as there

are for macro cells.

21. The method as set forth in claim 20, wherein creating at least the same number
of pilot phase offsets for femto cells as there are for macro cells further comprises
decrementing the PILOT INC while leaving macro phase offsets at even numbered
increments of minimum phase spacing thus creating odd-numbered increments of

phase spacing for PN Offsets for femto cells.



each fento phase offset is inserted between two
adj acent macro phase offsets; and creating at | east

w0 b@oo#e’ nunber of pilot phase offsets for fePEDUSHDS/B79581

as there are for macro cells._21. The nethod as set
forth in claim20, wherein cr7e3ating at | east the sane
nunber of pilot phase offsets for fento cells as there

2ar.e f Ohe AREHOA a6 8kt forth i thARH 200WhErcHaEe BEODENNT (sNGed Femanage
PILOT INC whil e |eaving nmacro phase offsets at even

tharrsrad &N efdetiion famiercCs as disingh pebsuch abpseeffsstasior macro cells.
creating odd-nunbered i ncrenents of phase spacing for

PN Ofsets for fento cells.22. The nethod as set forth

PR cl @hemEhodwisesee fortht imecl&inl O, WiNEeinsat usled damsitpoédento cells a

t he size of PN of ts for fento cells as distinct. . .
R A A nﬁﬂ%@d&{l\? Bifelspiny e tord Sy ani@ilicity included
et heshisiset forth in claim20, wherein at a | ow

density of femto cells a subset of odd nunbered PN

O fsets may be used for fento cells and explicitly

Lncl uded i nei ghbor. list..24. The nethqd,as. se

28 T mstheR A5 AR s et et IS P fgrpto cells o
A& femd-4vame Uer ot e neetBelbd hnd@dteidhefno hagdld@de@sffemto PN
configured to handle a set of fento PN offsets w thout
ofiedty wehgititlegir exphiit inplesien in thheciglioghisor i st 25. A
apparatus for setting fenmto cell pilot phases,

conprising: means for dividing 2p into a plurality

pRcro phasa #pbhatisTor seaipsen®s cdlnsi®t hhargs,aoplpuisalst ty

of fento phase offsets armngl, macr o phase of fsets,

wher eMsasaendividiag2p HiQ 8 Phr#lErmacto phseptfeds:bet ween

two nfﬂe%b@cfr DY RGP pHﬁ‘Qﬁ? &fn_géﬁt)s]'?ha@@%fﬂ@@nﬁnég ];%arcro phase

[
creating at |east The sanme’ nunber of pilot phase
ot wledrtis canld féroto plese ofised issins@td bBdtvecaptyar atighb@mg macro
set f&rth ia clai m 25, wherein neans for creating at
PRAsS PTEBHE e nunber of pilot phases for fento cells

and f gladtefor Qre"éﬁh%ﬁt feliSt HtRE Ear O RN b&EST PIRRABRask®For femto cells and
decrenenting the PILOT I NC while | eaving macro phase

of fleemgcratcekysen nunbered i ncrenents of m ni num phase
spaci ng thus creating odd-nunbered increnments of phase
spacing for PN Ofsets for fento cells. 27. The

appar Thelsppsatiehs 5Qrfbhh iim chidi 19, Iherd edc@hd fdrh@edtink @ least the
INC is used to nanage the size of PN offsets for femo
celsp@e npgiberRE pdfpRtesgsuer damigetells gnd for magpichs Sgther comprises

Wh%e%'ng f&Ht de%rén?e\ﬂtigg @hc‘e' ﬁﬁ:(ﬁf_lﬂl%%ﬂllec ﬁhlfﬁcig Fhacro phase offsets at even

numbered increments of minimum phase spacing thus creating odd-numbered

increments of phase spacing for PN Offsets for femto cells.

27.  The apparatus as set forth in claim 25, wherein the PILOT INC is used to

manage the size of PN offsets for femto cells.

28. The apparatus as set forth in claim 25, wherein at a low density of femto cells a
subset of odd numbered PN Offsets may be used for femto cells and explicitly included

in a neighbor list.



subset of odd nunbered PN Offsets may be used for
fento cells and explicitly included in a nei ghbor

WO e@p/ 02207 The apparatus as set forth in clai mBPS[/US2008/079581
wherein at a high density of fento cells a new
fento-aware UE will have beer?%iel ded and configured
to handle a set of fento PN offsets without their

expl i Thé appagdisisoget Forth iReldigi T Rdkrdin 8ta high deMity of femto cells a
apparatus for_setting fento cell pilot phases

MRS avGIe Hﬁo‘eélslsadﬁ beert figldgd éllil%gonflfgurqqitt@ hanttﬂp @rsal 9fifymto PN
gﬁ‘s‘eﬁsowﬁ &ﬁ%&g{ Eﬁ indi@orl AR ﬁélglgoo? i urality of

nt o phase o et s anbng macro ase of fsets, wherein
each fento phase offset is inserted between two

i ghhboring macro phase off nd for creating at
F@ast RPWEP%Q%?%%?E’@@ fB‘PtOp‘%qf fébﬁ@%% PEPFBEt 0 cells

and f PlocfR6r Rorciliding 31 intb acﬁl'ﬁpﬂ midetd %p@s'g‘ Jrrsedu %r' inserting a
conprising: conputer readabl unlco ri sing codes

f orplwalityi efgfemte qipsst effsato amdng mda@rtz phaset affsetsp IVdre&tln tegch femto

or TL8LSRG S i) pice orf sBudSiihe ufie ot pHRTD and for

ph iﬁ&t@% b Rhstitfe JaRGafingsér BEPNGPRaictPor RGN BIKIaNg fEEEQ0 cells.
phase offsets; and create at |east the sanme nunber of

pi | ot phases for fento cells and for nmacro cells. 32.

WEe CRMt &W%P%g&%qk&%gg%g ? et forth in claim 31,

erein codes creatirig a edst the same nunber of

pi | ot cahimgesrchdibld @odiomahpsisapcotiey forearsiheceddnsputer to:
further conprises codes for cau3|n? a conputer to
decr eflviftc Jiatom M@Phrmamnhésq AB¢fhg macro phase

of | sehiaitly AHERUFHEREUIACINEL Sl AANBHILPBASSS. whercin

spaci ng thus creating o ere rement’s
spademy floase PO meﬂr&dﬂmtwa‘eerﬂvo neghb@rmg’iﬁiacrﬂflphase offsets and

conputer-pr ram product as set. forth | | ai m
ehor e BT B v Tan Gl Tt RlntadOr fratar ol gpd pg macro
of fegis for fento cells. 34. The conputer-program

product as set in claim3l, wherein at a | ow density
of fento ceIIs a subset of odd nunbered PN O fsets nay

no cells ex i.ncl ed
32 gnits cPmeltTuroiiin Tt S B Bhbath HPBhod: i codes for
I N cgdatinMaBleastthe b Lhdin@hbe ofipalbt HIRRE foy f&htof RITE @nd RrinSacro cells
a new fento-aware UE will have been fi el ded

and
corfpithgicempriscsrades or gauding @)ﬁorflew%tomcmme@éﬂ@ RILORQINC while
t hq%]a[v P;La!c% }pglrlse%cha rﬁt ' &e{)} hrﬁuﬂfe};]&p k?r?crrerhétﬁs of")’l@nnlf%um phase

spacing thus creating odd-nurnbered increments of phase spacmg for PN Offsets for

femto cells.

33. The computer-program product as set forth in claim 31, wherein the

PILOT INC is used to manage the size of PN offsets for femto cells.

34, The computer-program product as set in claim 31, wherein at a low density of
femto cells a subset of odd numbered PN Offsets may be used for femto cells and

explicitly included in a neighbor list.



operating a | egacy nobile station ("M5") in idle state
on a macro cellular network on a frequency on which
wo eoovo40et | s are depl oyed; detecting by the | eREyyYSIBS/6rIss1

fenmto pilot signal of dom nant_strength; denodul ating

a signal froma fento cell i 3 dl e node; detecting a

new fento system network identification; conpleting a

B&nt oTEebdbmp@tepiofrm pryidcsandt tgclaink eg,i whérdin A high density of

nmessage. 37. The nethod of claim 36, wherein the

frottp sallsor nev emtgrasvane Hé Wikl aye paay ﬁ@éeﬂo@nds@glﬁgured to handle a set
and

B PR T B T e AP ir e oA IR RBB h 27

conputer-progranwproduct conpri si ng: conputer

ada risi for causing a
?é’f‘ tFE‘? 0% n& 1, ég‘*a qﬁét?lmfn@“%lfl&'ti on ("Ms") in
' d' e Shhithelh 1R e{E?rCﬁl%bﬁ@s{a%ﬂr(“N@é Mﬁ'ﬁdfénst@tef 51?%“%8156 cellular
on which fento % | s are depl oyed; "detect by t

hegadyoMsfraqicany on ;whllcdt femtcg ndls ap depdoyiodant str engt h;

denodyl at.e o cell in idle node;
ot ectea ey halgoet U Frud Rkt b Baft BRoSH:
conpl gdodul{tRigtasiGRl Frofed &@ﬁw oall irdidtk HeMs a

r egl strati on nessage. 39. The conput er - program pr oduct

of cl a¢tpetg,a noetcalto syire sctverk tdsatifieationhand i n

furth r gi stering an authori zed
VB ongﬁﬁégﬁg%égg@gﬁggga %Qé?%f0|ng the aut horized M5
on t henlg@oregdirhticiOmeRagpppar atus for an executing an
idle hand in, the apparatus conprising: neans for
operating a Iegacy nobil e station ("M5") in idle state

?2. a THRC H%ﬂﬁ)%' BP % WQhrcf tﬁe% fn‘ié% 3¢ YO Wd@h hé?nﬂi in further

mo ce are oyed nmeans ectlng
| egaoyribMs: a fento pllot S|gnal of don1nant strength
nmeans for denodul atin fro ento cell in
"ohe retierneam et PRl Pt o oyetem

net Wogdtvicfhgnhd hith@idcamis oRamstchs capmpl eting a fento
cell selection; and
38. A computer-program product, comprising;:
computer readable medium comprising codes for causing a computer to:
operate a legacy mobile station (“MS”) in idle state on a macro cellular network
on a frequency on which femto cells are deployed;
detect by the legacy MS a femto pilot signal of dominant strength;
demodulate a signal from a femto cell in idle mode;
detect a new femto system network identification;
complete a femto cell selection; and

send a registration message.

39.  The computer-program product of claim 38, wherein codes for the idle hand in
further comprises codes for:
registering an authorized MS on the femto cell; and

servicing the authorized MS on the femto cell.



means for sending a registration nessage. 41. The

apparatus of claim4l, wherein the neans for the idle
whadosn2of urt her conprises: nmeans for regi sterpPeUsIN0s/079581

aut horized M5 on the fento cell; and neans for

servicing the authorized M5 off the fento cell.

40. A apparatus for an executing an idle hand in, the apparatus comprising:
means for operating a legacy mobile station (“MS”) in idle state on a macro
cellular network on a frequency on which femto cells are deployed;
means for detecting by the legacy MS a femto pilot signal of dominant strength;
means for demodulating a signal from a femto cell in idle mode;
means for detecting a new femto system network identification;
means for completing a femto cell selection; and

means for sending a registration message.

41.  The apparatus of claim 41, wherein the means for the idle hand in further
comprises:
means for registering an authorized MS on the femto cell; and

means for servicing the authorized MS on the femto cell.



