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BACKGROUND
Field
[0002] The present application relates generally to wireless communications, and
more specifically to methods and systems to enable synchronization of access

point base stations or femto cells and pilot searching techniques.

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 mobile operator’s network via DSL router or cable modem.
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[0009] FIG. 4 illustrates pilot phase planning chart.

[0010] FIG. 5 illustrates a concept of search windows.

[0011] FIG. 6 illustrates a method of Legacy MS is in idle state.

[0012] FIG. 7 iliustrates a simplified block diagram of several sample aspects of
communication components.

[0013] FIG. 8 depicts an example block diagram of a system 800 in accordance with

additional aspects described herein.

SUMMARY

[0014] The preferred embodiment relates to methods and systems to enable
synchronization of access point base stations or femto cells and pilot searching
techniques that substantially eliminates one or several disadvantages of the
related art.

[0015] In one aspect of the preferred embodiment, there is a system, method and
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 modem zero-IF receiver technologies, which are well known to those

skilled in the art.
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fento cell in re!:riea ?ncgethg "afle fngrrn\(uvgrrcgf I!ISiEi ié fcr:rg‘goez;.n\éerglag‘ci) %Ql?lphase offsets. The
method of creating the same number of usable femto and macro cell phase
offsets further comprising: decrementing 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.

[0018] In one embodiment, PILOT_INC is lowered by a single digit from the
macro-only configuration that had been used prior to deployment of femto cells.
This effectively opens up as many PNs for femto cells as there are for Macro
cells.

[0019] Additional features and advantages of the invention will be set forth in the
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.

[0020] It is to be understood that both the foregoing general description and the
following detatled description are exemplary and explanatory and are intended

to provide further explanation of the invention as claimed.
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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large area may be referred to as a macro node while a node that provides
coverage over a relatively small area (e.g., a residence) may be referred to as a
femto node. It should be appreciated that the teachings herein may be applicable
to nodes associated with other types of coverage areas. For example, a pico
node may provide coverage over an area that is smaller than a macro area and
larger than a femto area (e.g., coverage within a commercial building). In
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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[0029] In one embodiment, femto cell synchronization may be accomplished by
incorporating clements of a forward link receiver into the femto cell. Each
femto cell may have an antenna gain that is superior to that of an UE or MS, and
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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the detect e?ﬂﬁgy]cr O n 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
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is allow ng many3@‘fset S for femo cells. [0037]1n one enbodi nent,
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femo cell s[MY sedsmde bglifilanPhasePdanning nj|ots. This allows the
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manage the an advance state of deployment, i.e., when they exist in large numbers and are

very dense (not only horizontally, but also vertically in multi-storey buildings.
Thus Pilot PN Phase planning must be carefully designed so as to allow such
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).
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O fsets) and wi t hhisgfieeticdy mnenp gatmangtPNanfor fgnte oells a9 shereorrg for Macro
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explicitly incl upregdressivaiheonephghbofisetsifort felmtoedlomst by the fento cell

in the Syst ar angt.ers ssage.. the. tinme fe densi t t .
i g, new { SED- avdre: NS Rayior DL A e ind" Sl ) Tdehe
entire set of fenta cBMtelfdisbs SwWhhkeddr hies kelexiplsheid. Tmakhdisdl @vrwomk,
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MP; are PN Offsets for macro cells, then P, throught fP; are phase offsets for
femto cells.
[0041] For example, upon decrementing PILOT _INC, PN Offsets may comprise 64
macro PN Offsets at 2n/128 * 2i, where | ranges from 0 to 63 (even numbered
PN Offsets) and with 64 femto PN Offsets at 21/128 * (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 fielded and can

deal with the entire set of femto PN offsets without their explicit incklusion in

the neighbor lists.



[ 0044] Phase Lag = (d2-d1)/C, BS2 pilot will appear at M del ayed by
this phase | ag [ 0045] Maxi mum Lag = D/ C => Search W ndow. [0046] This

search w ' servative, since BS2 will not be vi
B i

significan until MS is sone distance away from
sonme cushion is needed for additional dglay caused by nultipath.
[0047] I n one enbodi ment, decrenenting PILOT_INC paraneter at the tine
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10 km [00521PILOT INC = 3 m croseconds, Macro-Macro PN O f set
Di stance = 512 2

[0043] Time at MS: t - d1/C, where C = 3e5 km/s (speed of light).

[0044] Phase Lag = (d2-d1)/C; BS2 pilot will appear at MS delayed by this phase
lag

[0045] Maximum Lag = D/C => Search Window.

[0046] This secarch window is conservative, since BS2 will not be visible or
significant to MS until MS is some distance away from BS1. However, some
cushion is needed for additional delay caused by multipath.

[0047] In one embodiment, decrementing PILOT INC parameter at the time of
introduction of femto cells docs not change a macro search windows. Phase
spacing of the macro cells remains the same. Femto windows may be smaller
than macro, but must be larger than delay to furthest coverage of the referenced
macro cell.

[0048] For example:

[0049]  Pilot Period T = 2" = 32,768 chips (26.667 ms);

[0050] Chip Period Tp = 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*Ty) = 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. Femito 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, e.g.,



chi ps; Macro-Fenmto = 256 chips; [0053] Search Wndow. D/ (C*TO) = 41
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[0059] In one embodiment, OAM&P system computes distance(s) D(i) between
macro neighbor BS(s) and femto cell, and corresponding phase delay(s) AT() =
D(1)/C, where C is speed of light.

[0060] Femto cell measures phase shift difference(s) it sees T(1) — T(0), but cannot
on its own determine absolute phase shift(s). The phase shift(s) are provided to
the femto by the OAM&P system.

[0061] OAM&P system can perform necessary computations for the timing advance
caused by propagation delay, ¢.g. from the closest macro BS - AT(0), OAM&P
can convey this timing advance to the femto cell. The femto cell adjusts its
timing reference by advancing the received system time from the closest: Tp =
Tr(0) + AT(0). Alternatively, weighted average from multiple macro BSs may
be used. Note that this is one-time operation prior to commencing femto
forward link transmission.

[0062] Pilot Search Methodolegy Legacy MS Support

[0063] In one embodiment, in order to support MSs with legacy searchers (un-aware
of femto cells), a subset of femto cell constellation (LS — for Legacy Set) is
initially assigned to femto cells meant to support legacy MSs. Additionally,
neighbor list of each and every macro base station is augmented by adding the
complete Legacy Set. This is necessary 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 SIDg/NIDy 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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806. channels, which are also referred to as spatial channels, where Ny < min{Ny,
Nr}. Each of the Ny independent channels corresponds to a dimension. The
MIMO system may provide improved performance (e.g., higher throughput
and/or greater reliability) if the additional dimensionalities created by the
multiple transmit and receive antennas are utilized.

[0068] A MIMO system may support time division duplex (“TDD”) and frequency
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 lcast 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 wircless device 750 (e.g., an access terminal) of

a MIMO system 700. At the device 710, traffic data for a number of data
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data streams and to the antenna from which the symbol is being transmitted.

[0073] Each transceiver 722 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies,
filters, and upconverts) the analog signals to provide a modulated signal suitable
for transmission over the MIMO channel. Ny modulated signals from
transceivers 722A through 722T are then transmitted from Ny antennas 724A
through 724T, respectively.

[0074] At the device 750, the transmitted modulated signals are received by Nz
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,



13 streams is provided froma data source 712 to a transmt ("TX")
data processor 714. [0070]1n some aspects, each data streamis

transm tte‘goga({:‘)g}g‘égg?{ espective transmt antenna. The Txggqé%%(ﬁbg%?%sor

714 formats, and interleaves the traffic data f
stream based on a particular coding scheme sel ected for that data
streamto provide coded data. [0071] The coded data for each data

stream may be nultj Lt h.pilot data using OFDM t.echni ques. T
pilot data is ty%)%dclgllﬁﬁ%;repgo ﬁ%\%\}l&cfg glef)gcf r8¥ﬁ6€ hg?eslpgn%?%crggeé Y isﬂngg
known manner andstray.be used at the receiver systemto estimate the

channel res e. The nul tj, d pilot a coded data for each data
streamis t E@ﬂamdtﬁ Z5este(§ B%ﬁg(g%% r%?ﬂessﬁﬁgg%(ﬁljenb’ﬁg?%ﬂesowdaprﬁ%lfisquég? A
nodul ati on schenmgcéifedsymtBPSHcan@PRln NMRRKeivas 754 GAM of 8lpeei8d: febiver
that data streamto provide nodul ation synbols. The data rate,

codi ng, and roduPBEFBREfEMEEE o @eRvicstr etntctrdy spabelettermtpnddce RX data
Instructions per %1‘%@5@& byo Qhaglr H&ﬁ&ﬁﬂf{tes??’cgiméal‘iquésa a'ffgr{%'cé’c%e%?’gacﬁm@étected
e, d ot her se y

store program co ata, an information U e processor
730 or ot her confonrimhsiseanf totrheovdeth ¢reftikldita fod 0 2lethvéreand Thaprooessing by

synmbols for all data,streans are-then provided t ITX M MO.progcessor
220, “whi ch may £ 0y s oot B 0P EOHE BBkRSay Ry Bl Belbe PhoReER
OFDM) . The TX M MIMSF poessar720 26 thediX fatopiodasorNT 4 noghe ldaditom sy nbol

streanms to ranscei vers ("XCVR') 722A through 722T. I n sone
aspect s, thggrofél M I@DPH?CS%%%éZ) P95 1%?3‘& ‘?W&%’%ﬁl} rﬁ‘f%ﬁ’% BAEK foguse
the symbols of thmscak@ tRldw®amrhanstos@sdr NE70aRsBRNAest & BV Ghk th&sage
synbol is being transmtted.  [0073] Each transceiver 722 receives

and processes a FEBIEE Btk peKtio and & snbreliedertisne Aotatampemory 772
anal og signal s, Fh@ﬁ' stobf éﬂagxra C&I&Q,‘ &a'ta?'aﬁd gﬁmgi‘nfo b 8% the *)Itogéﬁ r %d
upconverts) the anal og signals to provide a nodul at ed sygna surtable
for transm ssi onooatker compodniiof ¢hrademik 75NT nodul at ed signals from
transcei ver 2A through 7227 are then transmtted from NT.antennas
79an ¢ hr oughBar, o] JoF, Pefobditun STRETseU it 788 br, Mo RRARS
transm tted nodutegh@ihgsthg b@hswsicsiondigi anédr te rdtdRednfarynasm’ TBA reverse

provi ded to ar eLBBETOE FrIRSRRIDER b VAN PREAIOF Rt PP AFcaisien

transceiver 754 gomdidbia@0Sa fi@nlkr of Bdth 5tBdamns fRMPA Hith 8Surc@TH, modulated by a

downconverts) a respective received signal, digitizes the conditioned

si gnal to provi deoddpier &80, randitioned by the transceivers 754A through 754R, and
transmitted back to the device 710.

[0078] At the device 710, the modulated signals from the device 750 are received by
the antennas 724, conditioned by the transceivers 722, demodulated by a
demodulator (“DEMOD”) 740, and processed by a RX data processor 742 to
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



and further processes the sanples to provide a
correspondi ng"recei ved" synbol stream [0075]A receive ("RX") data

processor J@Q%E}B%Q o7 €ceives and processes the NR recei E?m%yor@ms’ssz
rom

streans f ranscei vers 754 based on a particul ar recerve
processi ng techni que to provide NT "detkcted" synmbol streans. The RX
data processor 760 then denodul ates, deinterl eaves, and decodes each

det ect ed synbol t fl éﬁ{; dat
stream The pr ocgégm ng P%Aﬁ%gﬁ%dé\?%n%{eiaé{sl%o %O(f?lg:éc% g\ﬁd ban?/
to that performreGDMA t (& -TONVAND Highefymsdr PatRe atdedsh€HSPAJAL GHSPA+")
processor 714 at _the devi ce_71Q. 007 ro -~ 70 periqdically
det er mi nes whi chsyﬁ{ggls gelFlﬁgDHﬂTlPl? X&Pglpg; e‘éc(cgﬁ @f@@é )oenggﬁ‘s %Ff"@uency
processor 770 foDmiéd @&ulﬁpleexe:regse(mmnyssﬁs@a@ cmﬂglémh&@ EDIRL (19C-

i ndex portion and a Snk val ue ﬁortl on. A data nenory 772 store
program code, daFBMAId SyEtR®S i HrtBeseael oﬁleﬂg@&ybpk"ﬁé’npr Mi’é‘ﬁg%r ALPEPS

or other comoneprpaiabhgydaxdcor Talkr HAAP et QUaTRRLT Nl EEsAGe

may conprise various types of I'nfo,.nation re |ng
comruni cation i mmxawdmpnt&yeteme@eplvmgdat deas mearhﬁreﬁ‘helawebwed%ﬂedrth

message I's the.” &aﬁ&gggcgymgm ngﬁ‘%igg hOC %%rcc?n;?e?(){}(y\'{]g géa\k}s@DMA

recei ves traffic a nunbe reams roma data sourcCe
736, nodul at ed byDaCHdAL @aidorthcek8PandedndiA O@MAI rtawdrhenatyrﬂqﬁ@ﬁamarrﬁdlo

754A t hrough 754 and tragnsmt.ted ck t e devic .

{he devi 06 710 Ers ol SPGB rrit Rl ARHsdUTR Sy s Famasdt o
recei ved by the giennRs tg@ﬂologjﬂnd[meﬂc Hes t WeCbvansedl E@«;sc&gilzate
denodul ated by a denpdul ator (" DEI\/[DvimMO and processed b

data processor 742CRo). ex@%cﬁdntaﬁ%oor dedpelagy i xetieSsiPa, tiﬁagﬁs A tISP3py
the device 750. JheiaRis00ePSMA d3QolNRRY 1 Qﬁ&ﬁéﬁk Q?a?lﬁ‘t%blﬁﬂlc%é‘%u&?&' A9l

matrix to use for determ ning the beamrformng weights then processes
t he extracted neSgséage.fof MPPIP ThemmericHionyd " GEME).n fhiapWAnnctwpm atagd

|t vari ous U PO ATTHA SARMNGT XRLEUP IR PR CELGPTRY SRR

I n some aspects, eac ere e enpl oye
mul ti pl e-access &Q@sllemmﬁabl@ IEEE@OE@OJEIBS&:@QEIOM@;M&&IITM BAUTRA, and

A A N T G R T N
interleaving, an@agngdhbreifhy B%ﬁﬁiﬂbxﬁentéchﬁh. at:e@mm%smﬁm}dmmx PeE”)
applied to any one or conbinations of the foll ow ng technol ogi es:
Code Di vi si on Muf¥steg) ean {Htra-Mobile Broadband (“UMB”) system, and other types of
systems. LTE is a release of UMTS that uses E-UTRA. Alihough certain
aspects of the disclosure may be described using 3GPP terminology, it is to be
understood that the teachings herein may be applied to 3GPP (Rel99, Rel5,
Rel6, Rel7) technology, as well as 3GPP2 (IxRTT, 1xEV-DO RelO, RevA,
RevB) technology and other technologies.
[6080] The teachings herein may be incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (c.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



Access ("CDVA") systens, Miultiple-Carrier CDI\/A( I\/CCDI\/A) W deband
CDMVA ("W CDVA"), Hi gh-Speed Packet Access ("HSPA " "HSPA+") systemns,
Time Divisigg %Mﬁ% | e Access ("TDMA") systens, Fr eque

Mul ti pl e Access P—' ") systens, Single-Carrier ?j%éggb%@;gg&
systens, Othogonal Frequency Di vi sion Multiple Access (" OFDVA")
systens, or other multiple access techniques. A wreless

conmmuni cati on sy r @k1pss e de

Co 1ol ement - one aeseBRbRenE shefin'ERER A C1P: FRoy VRLAGREa
W CDMA, TDSCDMA, leepd "WML ststiam dmmhsanalﬁdigiﬂlmssmanm{m@m’ayalhm}etmdﬁvm
radi o technol ogy, such as. Uni ver sa stri al dio. ess g
2000 or sonbEneREERioRSrSRY ATRINR o cPa SO U R TR YRR

Rate ("LCR'). Theordemd @0Dwirelefinnddegy fC@UﬁﬁlﬁgIﬂ' Sn20P8orel 9pRbs taLht herem
| S-856 standards. A _TDVA net%\ﬁrk may _ i npl enent ? radi o technol ogy

such as G obal S{e¥ &t NEYPYB [BOCH RHGHR (Sas B ylargeigny or ARAGFARORC),
network may i npl di 0 [k c e

("E-UTRA') . | EPE 800 51 PEEE 00 e q%ﬁ%s%@‘dﬁgi@lo\gsﬁ?w%& portable
etc. UTRA, E- UTRpomlaﬁmg@swpefe@ pepttrsctmi cim ossistaat), Mbdit¢reainment device (e.g.,

Tel ecommuni cati o t re

i npl emented in agfil%% (ﬁg}ﬁé’ L%{g‘% ic T ut'i on ‘?B*L%%PS’M (%bgln%’n%%m%mg system
U tra- Mobi | e Brodabanadr @hidBley ssiyaiedgvianthadishamfipypé so ebmaynaicensvia a
LTE is a rel ease_of UMTSdthat uses E-UTRA. Al though certain aspects
of the disclosur &S B lscribed using 3GPP terninol ogy, it is to
be under st opmstihat Ahecteaehi g c&ﬁﬁ@eﬂb@ﬂ)@l&ﬁeﬁd@ﬁﬂsl &hknb@n 38PN odeB, an
(Rel99, Rel5, Rel6, Rel7) .technaql og as 3GPP2 (| xRTT,

| XEV- DO Rel0, Refod eﬁe@Bﬁdl‘? BEWA ©F Oiéﬁﬁcﬁ F&Fﬁ%e)ral?e?@ﬁ%%é {BSS), a radio base
[00801The teachi E’Egﬁorh?@Sn) @Mas@estdtﬂaﬁ%ﬂl%l?ctrqdm‘)@t Oa\Wasdtransceiver station
i npl emented within or perforned by) a variety of apparat uses z
nodes). In sone GHIECHs transeouer Qactpn, ("AFW peladiostramseréyer m&@momad a
in accordance w LS n.acce

or an access er%ngh%ﬁ@mf O%Q{EFEO?) gﬁéﬁ%@glf@%ﬁﬁgg@é ]%PS g > hal Oﬂ'rs‘}% il
conprise, be |rrpteemmntoggl as or known as user equi pment a SUbSCI’I ber

station, ”g(#’g crltier uni t QL a .mobi |l e, d
node, a re st atP SHE 3SPF&ﬁ6tn8 o %*rmsa DR MR PR o an&ﬂﬁféﬁe?o <
agent, a user defdrGecon@fiuBeiiBn @deh. tsa&mhxm@&déﬁhynodlerin@oﬁ@mde, for example,
i npl ementati ons an access termnal ma nprise a cellular tel ephone

a 16 cordl ess tEMEEHDHE forprées aptyrrk Iﬁalaa"t’li‘i%ﬁfeﬁfl@i‘”@wucb agthpdyternet or
phone, a wirel esg Liagal nelt\?&l?) (rla\ﬁuwréd %@fr&l@é@coﬁmﬁﬁﬁ&ﬂ&‘?‘hﬂg{@f% Hetwork.
assistant ("PDA"), a hand devi ce having wrel ess connection
capability, or s Oaeordingly arsmcgebmée prepcaalis aptibe npde(canrmactass tarminal)
wirel ess nodem Ac ta ein be
i ncor porated i nt% g&%% %ge%%"fg@ Sgﬁw F%I @%E’&%taﬁg oﬁgg%{r’?ﬁ’ph%@%{ a
conputer (e.g., appregdtab)hat anqaolrbcahlcﬁtb@mndmm@timpordﬁid 61€ in 8ome cases,
portabl e conmputi n?aédew ce glet Qer 2 personal data assistant), an
entertai nment delfty ¥dOPPotadiG, si'c device, a video device, or a

satellite raigg), alg,obahop@Vet ippidcitged Hat QNWHEMEC BodeOmap e SdpHBE of
suitabl e device that .is configured to conmunicate via a wreless

medi um 100821AntasEREEE SB4/pHE ToRelying GRISFNEION 1B NPV IEHES rasngis(e.gor via a
known as a NodeByih c6MREGR). aniadi Reddek Rl t%%fte} Lﬁam&uq@HCﬁe}em Shay

base statlon( BS?, aradlo base station (" ase station
control | er ("BSCuypludg @a@erlﬁtpaqweeum@tlostlawrfm eﬂrameyts (agt,r elegoel var

Lo asty |y aBicaPlfmtd ARREELYGo cApk@fbfe LRUShRIRERGuAET ¥ o

set ("BSS"), servi‘ce s SOMe 0 i ar
t er m nol ogy[00[§$]0831’51 wirslossancas mgtcsrrmunwdm x(mamga Qr radre &G&@Sccﬂﬁhﬂﬁi&aﬁmy

conpri se an acce n for .a conmmuni catj on.system Such an._ac
node nay provi deﬁ%?soﬁgagx &l beasedgo?fhe%rt |Q}€1 I8 o SURROTY G ﬁ‘élﬁ}?g:r lergieSS
communication technology. For example, in some aspects a wireless node may

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



[ 00841Al so, it should be appreciated that a wirel ess node may be
capable of transmtting and/or receiving information in a

non-wi r el 3§ 4RGeSy (€. 9., via a wired connection). Thysy ,d&6B5MeEr
and a transntter as discussed herein may i nclude appropriate
comuni cation interface conponents (e.gl7 electrical or optical
interface conponents) to communicate via a non-wreless nmedi um
L e« ol S AR RYrCP WUNLRAL fertb, R WAL BN bk eSBport o
conmmuni cation |ink t are based on or otherw se support

sui t abl e wi r el essthewnseuse oa¢ domotead knetietyyf “ﬁmtesexmmphmg:auon t@dmtdogles

aspects a wirel ess de tewth.a ne ts
the network may Borre SaBRRRECES sk BeREl o ¢ & GBVE STBRE

network. A wir el ©5BM]eH I ATBYIMAIDPW-Fi, ahd 66 bEY. Vﬂlﬁﬁlaﬂﬁ,& Wi€leRMot® iy

of a variety of wireless conmunication tecgnol 0gi e pr ot ocol s r

standards such aSPPRSSEOUFSEISUEPIREF BIoFe pld yarie SHIVEINS ation

OFDVA, W MAX, W oFknuligglekiS® sbines Si A Wele\és rf’édé!“ﬂi%) %ﬁl% ﬁ‘l@ﬁﬁe r%}ﬁopnate
Support or otherw se use one or nore of a vari ety Correspon 1 ng

modul ati on or nufaREPnENts (Y s ek dreréaces) tweﬁt@lpltsbgnda@@l@nwwatﬂwmﬁmrlm@re
appropri ate compoRgRLLS: o fnfhicasifh mlksg&s C%{m%ﬁavc §? oBRE %}?Jk c§§1ccﬁf&qu1%iﬁauon

communi cate via one or nore vmree c S usl
above or ot her WepMWsCGWWME@nrdashmm@wprE@a\mewaq)irmscaver
Wi rel ess node may. transcei ver W ass

d.
transnitter and ¥ éfé eagg)gllﬁ%?o%gﬁ%%f gns@ e TR0 éltla\} a{?"’\yolﬁglugé Various

conponents (e.g.congopodts @Rnesghdr geidorsi @nia|31gﬂﬁioq:&§iﬁ@bfs) thixatfacilitate
facilitate comruni cati.on over a wirel ess nedium EO0861FI G 8 depicts
an exanpl e bl oc kCUEHEAToB Ve SYEtleshngds ™ -n accor dance with

addi tional gmpgcts E@@sstaéﬂ?&sﬂalh&a@p[e bl@ksali%%ﬁ%@a gys% g@tﬁmaa@ccﬁ‘@d%éé AhMS

that can facilitate fento cell synchroniz pecifically, stem
800 can include eddiffasehispests gescifprucaein. 0$YSFPé“a$|(§) provighs @S&Pmtﬂfust at can

exanpl e, synchr Ofycﬁlltcﬂg i%ﬁ%”&ugfﬁchr{)ﬁ% o ” ?};hqgﬁemdéo\()' h@ﬂclﬁ@@ﬂs

830, inserting means creating neans 8 onnected
communi cati on | i plkra@bof mn@lﬁeorngeaamlsach s, (f@‘rﬁmmpkcassmchmhilamgtﬂmns 810,

nodul es or neans_over _conmu 5. 087] Wi l.e the
e T oot i on ol o SO P i e et €07 st g Mpst et cleug o
those of ordinargsgkédch cainesteyitseavarmm@tnien®nofink hED5pregenting able to

i nvention w thout departing fromt he i nventive concept. . Far exanpl e,
the teachings hef@PRUNEARFI] gther pediles SRt ey rermerikatignd i i0s: put

are equal |y apf! i cabhig tRe %s&sﬁ&m@w a&eﬁ&sdemwaﬁ%km?lks e RN pesent
[0088] Those skilled in the art will understand that information and

signal s may be rBFpEENthes Qlfsﬁ)fﬁgla’afn%kﬂbﬁaﬂad@wﬁelVétislti@ﬁ ofjitlfef reessat invention

commands. | nf or map o RegHER: R IR E el Bhe ol QRpHE e HlEhings borgl
ref erenced t hr ougferud ctrbmt abithed desork q:iemems etyard equadip applénbledo Ipycket-
vol t ages, currents. éﬁct r.0 ves, magnetic fields or

net i
particles, opti c%l‘?"tclhle Yaagpe é’elf ?IEIFIS% or any conbi nation thereof.
[ 0089] Those [®@ks]l | edhbse dKhieedan thamrt ilf ul{dei‘bﬁndamﬁﬁ@hﬁdtﬁntah@%ighﬂﬁ may be

various illustr a%e:IpI\'/e%ented 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, meodules, circuits, methods and algorithms described in

connection with the examples disclosed herein may be implemented as



| ogi cal bl ocks, nodules, circuits, nethods and al gorithnms described
in connection with the exanples disclosed herein may be inpl enented
as 18 el aghhBlosorfar dware, conputer software, or conbi I<ORs

both. To clearly illustrate this interchangeability of Pﬁ"g’}ﬁd vvar/gﬂgsﬁd
software, various illustrative conponeni&, bl ocks, nodules, circuits,
met hods and al gorithns have been descri bed above generally in terns
of their functiopglidny nMGLREEo WGk Q0Rbibhatichs! e
hardware or software dcep_er_l S hp%nﬁ{tg%egopar tél’gul%gr Basﬁﬁsc{ﬂog{r{egﬁﬁea%
desi gn const r ai nilkisiraip dive dntencharigeatolite rof] Hardyest end sSkivdrk.edhrians ilbamaive

may i nplenent th scrib unctional ity in varyin s.for eac
particul ar appli g% Ogﬁfﬁ ’bﬁ@cssﬂclﬁoﬁhﬁ%r é:r%%fsatlpeotﬁo%e s%gthgﬁoharvﬁ E%efl
be interpreted adgescabsi aigova gdapsallyue tdrmonaft brirs Ampeomiityt hewpéR&e Rich
i nvention. [OOQOMhe rari,ous jllustrative |ogical blocks, nodul es

and circuits desEFCHIRIHL it JRREBEIGH % BAHE Sk aipiieEe diehmdpsuen the

herein may be | npapRiM afliestidaCiloRERE Wilkiaifts GRNBER! 0P WPORRall system.
processor, a digital signal processor (DSP), an application specific

i ntegrated circuSkilledatisyns aayt inglement drgr nsereist dunpipealiy frayeryinpeays i
ot her programuablLgyl 0gi [y -We [ Yols gat.e ar.. NS S0 |Gty
di screte hardwar l_éa%col%g%%}a%% ?b H%l,'tmg’n‘;éfﬁcsgE inggltkﬁgﬁgttl %?%Z%g&%e%hfﬂéiﬁeﬁtbg
performthe funcintopstedascristrga deprrairafron tiesvepadt theppeseinpeaaassor
may be a m rocessar.. but,in . the alternative, the processor be
any convent ﬁ@ggl pro&edagys II@SQW}SIelf)%lf?iel?‘%?%sb%%?l%Ialn B geisﬁrtrﬁge\é m
machi ne. A pr ocesanectivay waths theb @xamibe rdivatosel dfrein CMpitRatihplBmedted or
conputing devices, .e.qg., .a conbi hation of a DSP,and .a m croprocessor,
a plurality of npﬁef%@?%’é@sao%ﬁg?ra 5P P%F%OW@%%E%%%%’P%SSPHDSP% an
conj unction Wi t ha@hPSRnCHESific Ot dkbEr (Aueh, £aaki Bodhiable pat

[ 0091] The net hodg@polr aolng%rei tlﬁrrse%gﬁsécrirbeﬂ(i négon_nectlji;%%nr W t he:[gﬁéa arr?y
exanpl es di scl os&& by @ otheragrogemasblsdlioald deivicecdibsrete rsatsapraiignsistor jlegig

sof tware nodul e g; t Solg al ' A

two. A software ﬁfé%ﬁéeh%ﬂdavg%ﬁg%lﬁée%ﬁ’ %ﬁﬁ%%@;ﬁorfﬁlg%hpgn%@%g@?m
menory, EPROM nether funcigRROMcrieerb hereir. e giAs izeressl-phigrode diredessoa may be a
renovabl e disk, a. oy .any, ot her form of storage ,medi um known
i the art. A st BiaobTRs R e e To Bt RS Eotl: e BRioRa
that the processprocessr, caatbller)ntiddt@iled, 00 Blatcamachivel t & proteSiofBialy Ako
to, the storage diym In the alternative, the storage nmedi um may be
integral to the E?%Iﬁ@%}t?d P OGILRALCR BF ColpRItinE dCUESr age? FERPIHHMER
reside in an ASI Gsp 4 [[0QRabhRcARS, O pliR4IRy €3 iR BFcQERQAbAR B Smore
t he functions described may be inplenented 1n hardware, software,
firmvare, or anyTeGAPeRARATHNI: eriaagtion| withnysl diehtede.i A syt \dlice, sudhe
functions may bec(ﬁgg{,ﬁqog_n or transmtted over as one or nore

i nstructions or co on a conput er-readabl e nedium Conput er-readabl e
medi a i ncl ud®81jbot heompthpés os tatgoaigfensrdekicaibahdn commetiore atiiho themexdhimeles

i ncludi ng any nedi um t.hat .facil.itates.transfer pof a conput rogr.a
from one pl ace t lséﬁsoe hipoin Rag Be g @%Wg et P g%d‘é{ﬁrﬁ’ %%F%Bﬁ%é “ﬂ’éia{ga
that can be accessetethpya prooBedred: inBy covalinafoneofaliplt@o. ancoffaire module
limtation, such conputer-readable nﬁdia can conpri se RA'I}% ROM
EEPROM CD- ROM of bt Bt darenpk et srapay: %Qn&]gfmewd' RO srezngey
or other nagneti EpRONRERNBSY Ir68Sters Ohar@ ¥k 04 ReFoVABIIdR L RES-REAM, H€any
used to carry or store desired programcode in the formof
instructions or @&emfosmrefcteipes meAwm kegwie dhthseirac deyeiage pipdam may be
conputer. Al so, 149 I | - f l,e
medi um For ex anp%,éai? t elbgég?l{r%@{eﬁlg@% %5?%%%]&?%8 e@ﬁg%]y%%m%nb@?rg’g&d
server, or ot her wrignnfeemsiiar togthe siorage aedax i lalthcadtzimtivé, itheestoragd inedium
cable, twisted pair,. digit ubscriber.line (DSL [ Wreless
t echnol ogi es such®%d eil%tggrgﬁjg)dfﬁe Patr oo a’rghe R{O&gsg%%/‘@, tg? RIOFFEF ACAREa K1y
reside in an ASIC.



[ 0093] The previous description of the disclosed exanples is provided
to enabl e any person skilled in the art to nake or use the present

I nvent i on.yyyagbeuse7rodi fications to these exanples wl E’C?%Sfoﬁfrﬁ%gé%
apparent to those skilled in the art, and the generic principles

defined herein may be applied to other ¥Bxanples wi thout departing
fromthe spirit or scope of the invention. Thus, the present

nvention i foogt | eRIRH e Rechbih! Gbddintlie BXFIRNAR SROURLNGELEH

but is to be accorded the w dest pe consistent w e principl
and novel feat urewlenentddondurdredrai softwaz) fighanivsol anyAcorghtihainftbereof. 1f

setting fento ce ' : h hod c rising: .dividi
2pinto a plurali Ign%%:n?%i ‘g%gg‘gg"& ﬁisegtt“gc;%%?sn%la ﬁ?ﬁt 9 g?frtlgflf’tﬂl e(ggver as
fenmt o phase of f setesoramorgnsmetionsphacde @hfs eddputshresdable wadiimf €smputer-

phase offset is in t ed,.bet ween two adjacent nmacro phase offsets; .
and creating at Wegiag’ie fHa wgpde BRI SHrREe I’b?ﬁjé%@f)dcfp%“é"#l%"r media

fento cells as tieR@narQy iV eaP RIS trasfel BEa ¥BRPAE: DR8] fibRdnb
in claiml, wherein creating at | east the sane nunber of pilot phase

of fsets for fentgelol FOFSrt hdr €omee micdie HEt b 28k lavalaplermpdip that can be

conprises decr en@c@&gs@cgb); Q@orﬁéﬂt@r Eﬁty%g\’m"ckgm lg,aa\ﬁhrﬁgt RGLBAPORR Somputer-

of fsets at even nunbered I ncrenent's of m nihum phase spaci ng ATHS

creating odd- nunisegabtt meriz eansgompriod RN ROMPBEPRQOM, 6D-RNMObT atbdrsopfical

Lo eSS, S A AT P S Rl A e

di stinct from sucthempixathen dfsf setig Wiad toraey or steleldssired program code in the form
of instructions or data structures and that can be accessed by a computer, Also,
any connection is properly termed a computer-readable medium. For example,
if the softwarc is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line
(DSL), or wireless technologies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wircless technologies such
as infrared, radio, and microwave are included in the definition of medium. Disk
and disc, as used herein, includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of
computer-readable media.

[0093] The 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.



4. The method as set forth in claiml1l, wherein at a | ow density of
femo cells a subset of odd nunbered PN Ofsets may be used for fento
cells and explicitly included in a neighbor list. 5. The nethod as
set forth in claim1, wherein at a highpoensity of fento cells a new
femo-aware UE will have been fielded and configured to handle a set
of fento PN offsets without their exg:llicﬁbhsi ncl usion in the nei ghbor
list 6. A apparatus for setting fent pi |l ot phases, conpri sing:
means for dividing 2p into a plurality macro phase offsets;

means for inserting a Pl urality of femto phase offsets anmong macro
phase of fskts, dtraethphiasaething éemio qsh adet Piapesetheimethebeomprtsingt ween
two nei ghboring .. 0 ffigets; a ans for creating at

| east the sane %1%@2@@%%?})@1{&1%%%%0 q%rsef)fefér%[%% cells and for nacro

cells. 21 7. TheetipparpirdBtyas fegito sk bffséts almdhfm@acroVpieise ioffsé®. anBerein
for creating at |east the sane nunber of pilot phases for fento cells
and for natdH femiq rhapgpisesis nsmrisdbseepdwn adiresnt masraarhane piisets: 19ad
PILOT_I NC whi | ecﬂe%&q%{g@ﬁ{eosamgn rfo%%til?jt as@\ﬁ?f@%}g'%p)%@%j cells as there
i ncrenents of mni phase spaci ng thus creati ng odd-nunbere

i ncrements ofarpfrasecspetlisng for PN O fsets for fento cells. 8. The
apparatus as set forth in claim6, wherein the PILOT_INC is used to
manage the size of PN offsets for femo cells. 9. The apparatus as

set forth pn cl @h&hRimoWes&! BriBlin AlalPW F8BRIH He@ing# HaQt BELISe Bumber of
subset of odd nunbered PN Offsets nmay be used for fento cells and

explicitly i nelotgbasei offsgtsntir fhimér célissas thefdareTioe negepacellufirtier semprises

forth in claimé i i.gh . i.ty of fem | |
font o- avar e UEeme iR i BEGT™ PRC RN miter Pt ofe & el Rlmpsyed
of fento PN ahée@bsts Wthiahuh ke §4BnkCibs ERSHMSIOIiMAbdBE RelcaRBR of

list.
phase spacing for PN Offsets for femto cells.

3. The method as set forth in claim 1, wherein the PILOT INC is used to manage the

size of PN offsets for femto cells as distinct from such phase offsets for macro cells.

4. The method as set forth in claim 1, wherein at a low density of femto cells a subset of
odd nmumbered PN Offsets may be used for femto cells and explicitly included in a
neighbor list.

5. The method as set forth in claim 1, wherein at a high density of femto cells a new
femto-aware UE will have been fielded and configured to handle a set of femto PN

offsets without their explicit inclusion in the neighbor list

6. A apparatus for setting femto cell pilot phases, comprising:

means for dividing 27 into a plurality macro phase offsets;

means for inserting a plurality of femto phase offsets among macro phase
offsets, wherein each femto phase offset is inserted between two neighboring macro
phase offsets; and

means for creating at least the same number of pilot phases for femto cells and

for macro cells.



11. An apparatus for setting fento cell pilot phases, conprising:
processor for dividing 2p into a plurality macro phase offsets, for
inserting a plurality of fento phase offsets anong macro phase

of fsets, wherein each fenm o phase offsetlis inserted between two
nei ghbori ng macro phase offsets, and for creating at |east the sane
nunber of pilot phases for fento cells and for macro cells. 12. A
conput er - program product, conprising: conputer readable nedium

conpri si Nng7codeghé @ppAaus ial GefR@MRUL S bOwheiel BRamddfor r&&ﬁaﬁ at least the
plurality macro phase offsets; insert a plurality of fento phase

of f set's anondFaMEdTENshas eileft phosesstor dpraioesalls and ot waeie qsHaderthst icgmprises
inserted betvygenct; c%é}gsjf]ﬂ%ﬁ%ﬁ%;t@%m Wﬁ%ﬁ: bl gltn?eiscrcgﬁlgﬁs PRLE afbven

| east the sane nunbe phases- 0 C or “macr o
cells. 22 1Jwunfeecde anpethatts pifogimmupnt @ilbet spigethnfsotiehting) odtatumbkrad
wherein codes for creating at |east the sape nunber of pilot phases
for fento cellpge’&ﬁﬂtspg?h?éé?ﬁ‘ﬁ OFEI‘If‘a?f?%%fOfé%}ﬁﬁrqués codes for
causing a conputer to decrenent the PILOT_INC while | eaving nmacro
phase offsets at even nunbered increnents of m ni num phase spacing

t hus cr eat Bnghodehbaninbes set farticinetemt 6 wdfergih dweP I08C IING if osedRN niffagetis

for femo cell 4. The.c er - program product as set forth in
claim12, \%‘EP&N Q%ﬁgtsjléﬁfﬁﬁ%f%si s used to nanage the size of PN
offsets for fento cells. 15. The conputer-program product as set in

claim12, wherein at a |ow density of fento cells a subset of odd
nunber ed PR The spiasatwess sseiarded claon 6, evhersic el 4 bvadrhsigx pf fepito lcylls a subset

i ncluded | 8r 8ad’ %ﬁl%ggr%cri Pll\} Dfsets may be used for femto cells and explicitly included in a
neighbor list.

10. The apparatus as set forth in claim 6, wherein at a high density of femto cells a
new femto-aware UE will have been fielded and configured to handle a set of femto PN

offsets without their explicit inclusion in the neighbor list.

11.  An apparatus for setting femto cell pilot phases, comprising:
processor for dividing 27 into a plurality macro phase offsets, for inserting a
plurality of femto phase offsets among macro phase offsets, wherein each femto
phase offset is inserted between two neighboring macro phase offsets, and for

creating at least the same number of pilot phases for femto cells and for macro cells.

12. A computer-program product, comprising:
computer readable medium comprising codes for causing a computer to:
divide 27 into a plurality macro phase offsets;
insert a plurality of femto phase offsets among macro phase offsets, wherein
each femto phase offset is inserted between two neighboring macro phase offsets; and
create at least the same number of pilot phases for femto cells and for macro

cells,



16. The conputer-program product as set in claim12, wherein at a
hi gh density of fenmto cells a new fento-aware UE will have been
fielded and configured to handle a set of fento PN offsets w thout
their explicit inclusion in the neighbd2|ist.

13.  The computer-program product as set forth in claim 12, wherein codes for
creating at least the same number of pilot phases for femto cells and for macro cells
further comprises codes for causing a computer to decrement 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.

14, The computer-program product as set forth in claim 12, wherein the

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

15. The computer-program product as set in claim 12, 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.

16. The computer-program product as set in claim 12, wherein at a high density of
femto cells a new femto-aware UE will have been fielded and configured to handle a set

of femto PN offsets without their explicit inclusion in the neighbor list.



