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1. Background [0004] Wrel ess conmuni cati on systens
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broadband (UMB) system, forward link messages comprise at least one time superframe
(e.g., of 25 millisecond length) segmented into one superframe preamble and several
time frames. The preamble carries acquisition and control information, while the
various other time frames carry traffic, such as voice information pertinent to a voice
call, data packets pertinent to a data call or data session, or the like. Acquisition

information can be utilized by mobile terminals within a given mobile network sector to



forward secondary broadcast control channel (F-SBCCH)

and forward qui ck pagi ng channel (P-QPCH). The F-PBCCH
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modulation and timing, efc.), similar information can be conveyed by these signals.
Thus, for instance, LTE codes can convey identity of a transmitting sector/base station,
timing and modulation information for decoding received signals, default system
parameters, and the like. The LTE codes can be conveyed utilizing a portion of the
OFDM symbols of an LTE preamble (e.g., localized in time and in frequency) as is

known 1n the art.



systens. Typically, a preanble is set apart froma
traffic-related portion of a wireless signal to
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i nformati on and control information at a receiver.
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facilitated by ernploymg preamble re-use scheduling as described herein. In one or

more aspects, the preamble re-use scheduling can be dynamic such that a wireless AP
schedules and transmits a preamble in different signal resources over time (e.g.,
different time superframes). According to other aspects, a segment(s) of a wireless
signal can be allocated to preambles of APs of disparate type. In one instance, the
disparate type can be a disparate access type. Thus, as a particular example, a signal

resource (e.g., time slot, frequency band/sub-band, code or group of codes, etc.) can be



significantly reduced. [0012] According to other
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employing resource re-use in scheduling an acquisition pilot to the wireless signal.
[0016] According to one or more additional aspects, disclosed is a processor
configured to provide BS detection in a wireless AN. The processor can comprise a
first module that establishes a set of signal resources for a wireless signal. The
processor can further comprise a second module that employs resource re-use in
scheduling an acquisition pilot to the wireless signal.

[0017] In at least one further aspects, provided is a computer-readable medium

comprising computer-readable instructions executable by at least one computer to



can be executable by the at |east one conputer to

enpl oy resource re-use in scheduling an acquisition
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above, provided is a nethod of enabling BS detection

in a wreless AN. The nethod can conprise establishing

a set of signal resources for°a wireless signal.
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comprise a second mo ule at employs random, pseudo-random or learned re-use in

scheduling control channel information to the wireless signal.

[0022] According to still other aspects, disclosed is a computer-readable

medium. The computer-readable medium can comprise computer-readable instructions

executable by at least one computer to establish a set of signal resources for a wireless

signal. The computer-readable instructions can be further executable by the at least one

computer to employ random, pseudo-random or learned re-use in scheduling control

channel information to the wireless signal.

[0023] In addition to the foregoing, disclosed is a method of detecting a wireless

BS. The method can comprise obtaining a wireless signal comprising at least a first and

second time cycle. The method can also comprise at least one of the following:
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[0027] In at least one other aspect, disclosed is a computer-readable medium.
The computer-readable medium comprises computer-readable instructions executable
by at least one computer to obtain a wireless signal comprising at least a first and
second time cycle. Furthermore, the instructions can be executable by the at least one

computer to at least one of: obtain an acquisition pilot from one time frame of the first

time cycle and from a different time frame of the second time cycle; or employ a
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[0035] Fig. 7 depicts a block diagram of an example signal interlace according
to one or more other aspects of the subject disclosure.

[0036] Fig. 8 illustrates a block diagram of an example system that comprises a
base station configured to facilitate BS detection in a heterogeneous BS network.
[0037] Fig. 9 depicts a block diagram of a sample system that comprises an
access terminal (AT) that facilitates BS detection in wireless communication.

[0038] Fig. 10 illustrates a flowchart of an example methodology for BS
detection in a wireless AN.

[0039] Fig. 11 depicts a flowchart of an example methodology for preamble

scheduling according to one or more aspects disclosed herein.
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I nstances, wel known structures and devices are shomm
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g) crlban one 9 nore as ecgﬁ..%9046 In ad 'té n

i PotsdR ‘B%t&% YIRS P EL AU SHUCTRES 8PSy “gael}soa\}if set
forthsin ¥l tdBroFRRa t@Bloubh 8hddriigndif@eMbiRbriedr8iabhee BN I&n be
enbodied in a wide varrety of forns and that any

s‘pé@ltf hawvayer, tleat suah asnento) canbrenegired vathousthescieeefia ditsils. In
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one s should appr eci a

afdﬁﬁtbtfadhﬁaﬁ;é osedbing bt br @are Bpedtspl errent ed
indefendently of any other aspects and that
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fual thht dngrspecific btnucadiahd/on fumﬁomms_albmdd&:r@'ali‘s tnerely representative.
TR N TR
ERABsQNRrah cAPbEIRlethBfed independently of any other aspects and that two or
more of these aspects can be combined in various ways. For example, an apparatus can
be implemented and/or a method practiced using any number of the aspects set forth
herein. In addition, an apparatus can be implemented and/or a method practiced using
other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are described in the context of scheduling wireless signal
preamble information in a manner that reduces preamble collisions among nearby BSs.
One skilled in the art should appreciate that similar techniques could apply to other

communication environments.
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[0050] Although RA BSs add network complexity, they do provide significant
utility. For instance, a personal RA BS can be installed privately in a home, at an
office, etc., utilizing private networking resources for voice and or data access (e.g., to
the Internet and/or to a mobile operator’s network). Such an arrangement can provide
great individual control over a subscriber’s network access via the personal RA BS.

However, because the network interface utilizes a subscriber’s private network
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BS, i Xtr
suSch iSthd ctasee rergeny if the interfering BS is present on different frequency resources of

a wireless signal than the serving BS (e.g., a different sub-carrier or set of sub-carriers),
the interfering BS can still render the serving BS undetectable at the terminal, the latter
being masked by quantization noise.

[0053] As described herein, several aspects of the subject disclosure are
provided to address the foregoing problems or similar network communication and/or
access problems. In one such aspect of the subject disclosure, dynamic preamble re-use

can be employed for scheduling a preamble of a BS. The dynamic preamble re-use can
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Alcsdramati® sah€ e cls YIB®Sor r@fu PP &A2BSs EdnattSperfnitRAWS fi@nsmit in
of disparate re-use types
the second portion of the wireless signal, although high power (e.g., macro cell) GA
BSs are restricted from transmitting in such second portion. According to such aspects,
then, a low to mid power BS can transmit a preamble in either the first portion of the
wireless signal or the second portion, but high power BSs and RA BSs are restricted

from at least one portion of the wireless signal, and must blank such portion.
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resources of the signal over time, the receiver can increase probability of decoding a
pilot of a significantly weaker base station.

[0057] In some cases, the weaker base station can be a preferred base station.
For instance, the weaker base station can provide lower signal path loss, as discussed

above. In other cases, the weaker base station can be an RA base station associated with

the receiver, which provides preferred billing or other benefits. In such case, a receiver



conbi nati on of the foregoing. Although signal strength
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TR KT
Bigh\podr BSs,tré-use BSs, non re-use BSs, and so forth, can have resources of the
wireless signal dedicated for preamble transmission. Furthermore, the dedicated
resources can by scheduled utilizing dynamic allocation, such that the preamble is
scheduled to different signal resources in a first cycle/superframe as compared with a
second cycle/superframe of the wireless signal. Furthermore, reserved portions can be
dedicated to one or more superframes of the wireless signal. Thus, in one possible

example, one time frame can be dedicated to RA and low/mid power preamble



manage i nterference avoi dance fromthe network).
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[Sﬂ%rglle] Providing for both time and frequency re-use of BS and sub-slot
assignment can help to mitigate desensitization problems, discussed above. For
instance, where signal power disparity of multiple signals obtained at a receiver is great,
a weaker signal may be unreadable even where the signals are transmitted in different
frequency sub-slots (e.g., orthogonal frequency sub-slots employing frequency re-use)

This can occur, for instance, where the weaker signal is received below the quantization



sub-sl ot for each superfrane/cycle of a wreless
signal. In such aspects, term nal devices need only
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time frane reserved for RA BSs. This can result in an
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software, software in execution, firmware, middle ware, microcode, and/or any
combination thereof. For example, a module can be, but is not limited to being, a
process running on a processor, a processor, an object, an executable, a thread of
execution, a program, a device, and/or a computer. One or more modules can reside
within a process and/or thread of execution and a module can be localized on one
clectronic device and/or distributed between two or more electronic devices. Further,

these modules can execute from various computer-readable media having various data



assi gnnments or acknow edgenents for reverse link (RL)
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%e(grp&tgrg ‘;l%%a\t)vemg exa, nE% @pﬁ 88@11812&1061? S §:crsén1tp%{e¥15%?a{ge%-lzi}la can
comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices, smart cards, and flash memory devices
(e.g., card, stick, key drive...), or any other medium that can be used to carry or store
desired program code in the form of instructions or data structures and that can be
accessed by a computer. In addition, any connection is properly termed a computer-
readable medium. For example, if the software is transmitted from a website, server, or

other remote source using a coaxial cable, fiber optic cable, twisted pair, digital
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B PP o G af B corbeb &b B5tin can be
ghBbdiad diséc@fah hardware, in a software module executed by a processor, or in a
combination of the two. Additionally, in some aspects, the steps and/or actions of a
method or algorithm can reside as at least one or any combination or set of codes and/or
instructions on a machine-readable medium and/or computer-readable medium, which
can be incorporated into a computer program product. The term "article of
manufacture” as used herein is intended to encompass a computer program accessible

from any computer-readable device or media.
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SRR, S BIRA YRR D BRI GTRURR. b
5tRedRNGOPis geReralthdh Fik@dstatidiethat communicates with the terminals and can
also be called an access point, a Node B, or some other terminology. Each base station
110 provides communication coverage for a particular geographic area or coverage area,
illustrated as three geographic areas in Fig. 1, labeled 102a, 102b, and 102¢c. The term
“cell” can refer to a base station and/or its coverage area depending on the context in
which the term is used. To improve system capacity, a base station geographic

arca/coverage arca can be partitioned into multiple smaller areas (e.g., three smaller
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[0073] Fig. 2 illustrates a block diagram of a sample system 200 that provides
BS detection in a wireless access network (AN) comprising heterogeneous wireless base
stations (BSs) (204A, 204B, 204C, 204D). It should be appreciated that the BSs 204A,
204B, 204C, 204D can be part of a synchronous or asynchronous AN. A mobile device

206 can receive wireless signals from the various BSs 204A, 204B, 204C, 204D of the



the term "base station"” is used generically for a
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can anal yze W rel ess si gnal's o bt ai ned at a receiver of
can be reduced to substantially a quantization noise level between frequency bands.

Where the resource is a particular time frame/sub-frame/sub-slot, efc., of the wireless
signal(s), preamble interference can be substantially eliminated at the mobile device
206. Additional designation of resources of the wireless signal(s) can be introduced to
further isolate preambles of the heterogeneous BSs, as is discussed in further detail
below (e.g., at Figs. 3, 4, 5 and 6, infra).

[0076] Fig. 3 depicts an example of portions of a wireless signal 300 according
to aspects of the subject disclosure. The wireless signal 300 comprises three time

frames 302A, 302B, 302C. The time frames 302A, 302B, 302C can be superframes of a
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non re-use BS control and/or acquisition information can look to the portion of each
signal time frame 302A, 302B, 302C without interference from re-use BSs.
Furthermore, a mobile device monitoring the signal 300 for re-use BS control and/or
acquisition information can ignore the portion dedicated for non re-use BSs, potentially
reducing interference caused by a non re-use BS. Thus, by assigning preambles of
particular BSs to particular portions (304) of a wireless signal 300, interference at least

for preamble information can be either reduced or eliminated, in suitable circumstances.
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[0081] In addition to the foregoing, a portion(s) 404B of the wireless signal 400
designated for at least re-use BSs can be further segmented into two or more frequency
sub-bands 406. Different re-use BSs within a wireless AN can be assigned to various
frequency sub-bands 406 of the second portion 404B (or, e.g., to one of multiple such
portions 404B) to reduce interference among such BSs employing the second portion

404B to transmit preamble information. Assignment of sub-bands can be implemented
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eqliency ¢gments of the ere Ss signal 40 ccordingly, a particular BS will
transmit its preamble in one re-use BS frame (404B) for every four signal time frames
402. Time-frequency re-use can be pre-planned, randomly assigned across various time
frames (402), or learned (e.g., assigned based at least in part based on collision feedback
information from receive devices, optionally where collision interference rises above a

particular threshold interference level, a SNR drops below a threshold SNR level, a
path-loss rises above a threshold path-loss level, or the like). Further, pre-planned and
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IR W L T
b eardtic JuBasidddnneardet HRBEMACAE) Gdldalsdrailesf@edRacKdth cight sub-
carriers). The sub-carrier tiles can be of substantially similar bandwidth, or selected to
have different groups of bandwidths (e.g., a first subset of the tiles can have a first
bandwidth; a second subset of the tiles can have a second bandwidth, and so forth).
Furthermore, the sub-carrier tiles can be grouped into one or more tile groupings 506A,
506B, 506C. The tile groupings 506A, 506B, 506C can be selected from the set of tiles

randomly, pseudo-randomly and/or according to a predetermined selection function.
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[VReRSE sibfu13bol east some aspects of the subject

di scl osure, the re-use frame(s) 504B can be subdi vi ded
[0983] a set Futhar tethsaheye. siborldriciapprepiafeddhytellepr a portion of all of

XVIF% B)S agxﬁlle g%ﬂf’g a{rgﬂs 1§%d eﬁ Wﬁ%ﬁﬁ ’%% f;ectgcei ltltlé %r% %g %08& 506B,
506C. Thus, a BS can transrmt control channel information in tiles of a grouping 506A,
506B, 506C. Alternatively, or in addition, the BS can transmit synchronization signals
in the tiles of the tile grouping 506A, 506B, 506C. By transmitting preamble
information, or a subset of such information, in multiple tiles of a tile grouping 506A,
506B, 506C, effects of a dominant interfering transmitter can be mitigated. As a
particular example, if the dominant interferer collides with a transmitting BS on one tile

of a tile grouping 506A, 506B, 506C, it is likely that another such tile will have reduced

or no interference from the dominant interferer. Accordingly, a receiving device (e.g.,



have different groups of bandw dths (e.g., a first

subset of the tiles can have a first bandw dth; a
wGaewonai7subset of the tiles can have a second PCT/US2008/083049

bandw dth, and so forth). Furthernore, the sub-carrier
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by distinct signal time frames 602, or both, reducing interference of RA and/or mid-low
power GA BSs.

[0090] In addition to the foregoing, the frequency sub-bands of the re-use time
frame 604B can further be sub-divided into sets of frequency sub-carrier tiles, as
discussed at Fig. 5, supra. One or more tile groupings can be established comprising a
subset of the sets of tiles. Such tile groupings can be determined as described herein

(e.g., pseudo-randomly, based on a selection function, or the like). In some aspects,
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interference information can be reported back to an interference reduction apparatus
(not depicted, but see Fig. 2 at 202, supra) which can specifically separate colliding BSs
into different tile groupings. It should be appreciated that a size (e.g., bandwidth),
number or pilot location of tiles employed for a portion 604B of signal time frame 602
can be subject to change based on further optimization (e.g., with respect to prevailing

wireless AN conditions).
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by RA BSs. Thus, as an example, where a preamble of the macro BS is scheduled at a
first portion (e.g., frame) of a signal time frame (e.g., superframe) and a preamble of the
RA BS is scheduled at a middle portion of the signal time frame, the mobile device

would have to wake up at least twice per signal time frame, increasing processing power

and power consumption at the mobile device. According to at least one aspect of the
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BhnstiftDPRAT(HR04. Additionally, receiver 810 is operatively associated with a

demodulator 812 that demodulates received information. Demodulated symbols are
analyzed by a processor 814. Processor 814 is coupled to a memory 816 that stores
information related to functions provided by base station 802. In one instance, stored
information can comprise protocols for parsing wireless signals and scheduling forward
link (FL) and RL transmissions to one or more time and/of frequency sub-divisions of a

signal. Particularly, the stored information can comprise rules for scheduling preamble
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collisions with preanbl es of other

provided time frames to limit frequency desensitization of the preamble at AT(s) 804
(e.g., by transmitting the preamble at two distinct times, likelihood of collision at a
common time with another BS can be reduced). Where base station 802 is a high power
BS, timing partition module 820 can restrict signal parser 8§18 from scheduling a

preamble in such time frames, reducing interference between such high power BS and

other BSs, at least with respect to the provided time frames.
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B " SSh e todl et NPl P RRENIEES) B
tdpridel i 1RG RGddlé B2®#hat sub-divides a signal resource (e.g., one or more
frequency sub-bands of a time frame) into a set of frequency sub-carrier tiles, as
described herein. The sub-carriers tiles can be grouped by tiling module 826 into tile
groups. A control schedule module 828 can randomly/pseudo-randomly schedule
control channel information of the preamble into tiles of a selected tile grouping. Thus,
where AT(s) 804 are unable to demodulate one tile to obtain the control channel

information (e.g., as a result of a dominant interferer on such tile), another such tile can
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such functions can include scanning received wireless signals for
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allocated across multiple signal superframes/cycles or dynamically allocated across such

superframes/cycles). In such aspects, the processor(s) 912 can scan the particular
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ARl B St Bey rRLGRAGY Samt Bl s iR T figan gon nctuce
those components or sub-components specified therein, some of the specified
components or sub-components, and/or additional components. For example, a system
could include femto base station 204 A, macro base station 204C, and mobile device 902
comprising collision module 914, ID module 918 and re-use module 920, or a different
combination of these and other components. Sub-components could also be
implemented as components communicatively coupled to other components rather than

included within parent components. Additionally, it should be noted that one or more
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computer program accessible from any computer-readable device, device in conjunction
with a carrier, or storage medium.

[00112] Fig. 10 illustrates a flowchart of an example methodology 1000 for
enabling AP detection in a wireless AN. At 1002, method 1000 can establish a set of
signal resources for a wireless signal. The resources can be time frames and/or time

sub-slots, frequency sub-bands, frequency sub-carrier tiles, or a combination thereof.
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time, in frequency, etc.) from other resources of the signal. Furthermore, it should be
appreciated that a BS can comprise any suitable BS providing wireless access to a
suitably configured terminal within range of the BS. Such BS can include a cellular
base station (e.g., evolved base station [eBS], eNode B, or the like), a wireless
interoperability for microwave access (WiMAX) access point, and so forth. As
described, method 1000 can provide significantly reduced interference even in

homogeneous BS networks, by dynamically allocating a preamble to various resources
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1100 can group two blanked time frames of a common interlace to maintain timeline-
based functions of a BS. For instance, assignment information can be scheduled
previous the grouped time frames, whereas acknowledgement information can be
scheduled following the grouped time frames.

[00117] Fig. 12 illustrates a flowchart of a sample methodology 1200 for
detecting a BS in a wireless AN. At 1202, method 1200 can obtain a wireless signal.
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2lse BS PRE {3c06d| 8810851380 can scan frequency sub-bands of a time frame for
preamble data of a particular re-use BS. At 1308, method 1300 can associate a BS ID
with a particular sub-band. For instance, where re-use of channel resources is planned
to facilitate minimal preamble collision (e.g., where more frequency sub-bands exist
than base stations employing such sub-bands). At 1310, method 1300 can scan all
frequency sub-bands of the time frame to facilitate identifying a preamble of a serving
BS employing random/pseudo-random sub-band re-use. At 1312, method 1300 can

identify a collision (e.g., based on interference) at a sub-band. At 1314, collision
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d@aé t@%vl?%%&%%ﬁ?% %n@ﬁfeénbﬂamé rgyouLge ipa E’@% cpalt of the signal
Qseccgn ardWRPS 'sednnﬁrcg?cl@%f tHR s?é?laﬁqvn SHRERpBR, tlfetrﬁoaule 1404 can
re use can [ anned, Tandom pseudo r andom
dﬂ@ﬁ@j%t b@eloremrmslrbsesvedrfw epdbadkr fypooef B8de.by aowes type,
erm nal s. nethod 1100 ca ener
R Sl o oboardMRa pt et oge Bt EREHaTE modle 1404
tdmmrthéuEn eRdéRt oﬁersegwﬂmu&e RH&RRdSo haBS sCheidurhtBGype.
of control channel rmati on by the re-use BS. Til'es

9 2He gr obigedS glbg;ggih;@g by @kghagrarn of an example systern 1500 that
FRHAT X@aBHIRA AR GOk ROSLA! 18] o8 AR moduie

nf or ma aII Iat’e

1 $02efiof estatlB@ingta @ﬂ@f @gnalmdfssul@fss foh@ viflf@ﬂ;@ eigﬁyl tAd &Scritd above
1118, nmethod 1100 can group two bl anked tinme frames of
'é{ltéé?ﬁﬁﬁ‘f"f to Kighrltathe resouress pamahodistinguishallp & bepes fipruecpgnand/or

e ega(fgf% %15%50&5 R HRANGShal 38 T IR thé“%r‘?r%ftén? mﬂ@(ﬁ&nbﬁrther

previ ous the 'grouped ti nme er eas
e kprsal aerdgdme m504 foi- omphutyirgracdom hscsdhedddmdr i@iaiwenge in

h f 17 12 I
?qhg ﬁ%ﬁ nHP égg%ﬂ%mafggn@f%&ai]%ﬁyelf ' %fgl?lt%%r?qteﬁéwﬁule
BR)4 &n%n’@ﬂlé}% %ﬁoﬁl\&r p@@ud%ztggdonﬁr%ﬂéﬁgn 302&@60? AHAR R Frdmes

wi rel ess ‘si'gnal . The wi rel ess signal can conprise at
a@é@t frequeneystubthiamds oytdeetimraowpsé ddfuenticyrelcg gLihe wihess signal

tgeaﬁlé%lﬁ'&? h%l?uﬂer t%% 8{3}5&%2&: A d }/nlfgr%(ljatllorqt %y scﬁ'edtuhng the' cfitrol

information in such a manner, it is less likely that persistent control channel collisions

will occur at a receiver over the different cycles. Alternatively, or in addition, learned
re-use can be employed for scheduling the control channel information. In such case,
collision feedback information is utilized by module 1504 to schedule control
information in a different resource of the wireless signal than is being used by a

colliding BS. Accordingly, system 1500 can significantly mitigate or avoid control



resources of a wreless signal, as known in the art.
At 1204, nethod 1200 can obtain an acquisition pil ot

WO e@aiot1e0 r esource of the first tinme cycl e andPET/0o82088/083049
di fferent resource of the second tinme cycle. At 1206,
met hod 1200 can enpl oy a random pseudo-random or
| earned re-use function to obthlin control channe
infornaﬁion fromthe wrel ess si%nal. '

tai ning the

ERREF A0 IR AETCP RS AR HY Ty H O ?%W%d FaciliaiThegmngpved BS
iftedticiUoPduch @RYigk1i NG the acquisition pilot at
reference nunber 1204. [00118] In sone aspects, data
[0fdR2ded i Rig heé dupictsladdecksdiggrain of asamplciybtgmnktddehdtlven detect
agﬁuisitiqn pil ot or .control channeldinfornathoq i S bi
Sl dIMEEF i R R URRY EMUSEMEN AP ILe. 1§ 2P dhe subject
AREBsrt I8 terh 11680 E4rAdBRSprise WinddudTB602 1HF EBHRIMDYa wireless signal
sub- bands, frequeng%‘tlles or tile groups, codes or
episdRies firsORDlsespnd Bims cyele. System 1900 al. in eBouFaRAIve aspect,
Accor di_ngl [ h. aspects, the.pil.otLcantral
Mot A0SR S RRRRENT B icn RS FERESArtips Gpmg of the
fitk€ indatale ahd fiohhe difRs@R ek, frdnkeofl tBS o€ SinkaycRE In another
reserved for a particular BS or a BS of a particul ar
eijqeativaasRacishyFp, L 6RR cabermEs aynedilelde06G B campbaying hgndom,
?ée?ﬁ@-ﬁreﬂfd%n{ (ﬁsi??ﬂ{l&glse-ﬁ)sfe MOB?III Sﬁﬁin%r%&‘%ltrof %anﬂ%lqﬁf%gﬁon from

ntormation of a base station, deperiding on a type o
thaserdtatignal. dhgithér aematieclaspEbithe naodilghbf Tdbtcan ignore time

eduction in interference can be achieved in a . . .

ﬁé&n@% %}Bv_éﬁ@s&% a &éo?ff&yc[lggﬁ%te BIPC 3R FPRAME Wg‘yaet!faé]_égntﬂﬂ% BS in
; [

o o3 iRty o R SRS ATALR LNk Bgnal
fdsownctrancscrodd fan a puidivplae type o o thegppy 8@ @ irfger avoiding interference
bacil%%a%igg inf%rfere ce.F%gEctjon at a wireless

8cet Ve AEEBY I MgPT §° aFSEPEsed“dspect s. At 1302,

[t hed 1300/ Ha@RasSERA deickibed Sive iR QM eR8mplks b1 pBéts of the
nore cycles of a wireless signal to obtain preanble

tlamandrbicehmaticra 18S, ofpoursestat ippesible éx ¢dspribergysry conceivable

e Ces i N ol at | ea I 0. on..
Lo BB R TSR RIS B Blp SR e B e fhimed
hubgét narer, Bodbrd civadiniry kil ihanear® fnal Recoghize s madly Gindtler
to obtain a preanble of a re-use BS. At 1306, nethod
qgDPnetigns spd Rempirfinds ©f the thsobesqd subject maticharcnoasiles or

I t i e :
REGAIREE, I Sulscl BA0G PEMLR L R0 BRprd o380 lrations
swhiieatichs dadvarimsinanica falitvéhm the spiseamaf scopaoftbb appended claims.

esources is planned to facilitate, m nima|, preanble . .
BuithrEpEn q e 5326%&3@%%@ PS8 1icBEen 58 G- BRE A el in cither
R Pag GetiRlibiPHShE TREAY, isBéh RHAD AR URRAUAS be iflluskilifla
nmet hod 1300 can scan all frequency sub-bands of the
toiamecrfSmaitar to theftami [‘¢onepresinglent coppmygng’ ip irenpbdted wheraemployed
serving.B random pseudo-random sub- band

Po anttional yakinh detm 4" 90 Poo T



identify a collision (e.g., based on interference) at
a sub-band. At 1314, collisioninformation can be
w@e@vioeso to a serving BS in a RL transm ssi onPCHUS2008/083049

1316, multiple frequency sub-band tiles can be parsed

to match comon tiles associated with preanbl e data of

a BS. At 1318, control channel“information can be
extracted fromone or nore of the matched frequency
sub-band tiles. [00120] Fi &Q AlMYepicts a bl ock

di agram of an exanple system 1400 that provides

detection of a BSin a wireless AN based on signal

Wenagaetemedfior senmi or un-pl anned het er ogeneous BSs.
System 1400 can conprise a nodul e 1402 for

establishing a set of signal resources for a wireless

$1 gnal. mdth&d bpéifagﬁﬁgesase antibe ((jlgsmétmluh%h akliR1dsh addeSBnetwork

frequency and/or code-based divisions of the wireless

&A\YhaPmpasingnown in the art. In addltlon syst em 1400

can c [ 4 for [ se for

sched ﬁ%mﬁﬁ% aasgp %fss%‘%auilonoum?s ﬁ"?f%“? Niepdl; ikt

sign abmpllosnﬂg&’fatctlsndlaésoufdaeeme im&eh&ﬂﬂm@ an aeqfidigo gibt on the set

such that the pilot is scheduled to a different signa

?%%%@ﬂ€§0Wﬁe%0§¢?§ﬂf8Véﬁén@f the signal as conpared

with a second cycle of the signal. In sone aspects,

the nodul e 1404 can al so sel ect signal resources

E eser Thdmfethoda)f phirilcturther torperisiig BSer{ Mgt Jcastamesssource of the
§p§§ tran ower, re-use type). According to at

paslsss ggaal Qﬁ¥ tQﬂﬂﬂ§ t he nodul e 1404 can further

bl ank, g Jreag! a%@ac%'egﬂg}ie 55@?85 tlaBsrh tﬂuQ%thNe elrdi Qs Qighs;
of dlsparaté)type. [00121] Fig. 15 ilTustrates §

bl oc ka BiSagreahspafataramsaahpdvecrsiess estht 3@0smitang BS; or
facilitat tectlon ess AN. System
1500 £33 FabFrEEt e finels Do sBithe B T ohi ng & set

of signal resources for a wireless signal. As
descri bed above w th respect to.Fig. 14, the resources
dan bé&hemsthod@fickiranl empleyingrfeactipna gerereog remisly tirther comprises

i.s Kk in.the, .
G QRS SRR P S Phaebe g% gLkl e s
éwset&mmlruhygml fraetaoy diysaortom itRnekoiO M) aﬁrcﬁne&rg ®rcda8ubsct of
in _scheduling control_ channel_ information to the

WP sxbals giag framey, fiequeneycubeanpers Pecadsopsedirs@ipisayf the
r pseudo-random function to sel ect various

@n%éggﬁgﬁgs and/ or frequency sub-bands or tiles/tile

groups of different cycles of the MAreIess signal wth

whi ch e control. channel infornatjion. B
dch edEF‘ %Pﬁ@lfl&‘@h‘f'r of™p B’I‘o’nféatCPB q P TP ORTFEACAS } comprises
bltam'l&i ﬂeﬁx%@ thhdiRh Ye-hahsR8S SARIbRMe e hOValG RN R lse, or learned

I'T1sions will occur at a receiver over the different
myuﬂee@.ammlanfnmth@bqf or in addition, |earned re-use
can be enployed for scheduling the control channe
information. In such case, collision feedback

snfor TIfFé inRthold o f Ytairth 112 REthY carmskitig: hlihitiagskh@dulsRion pilot in
contro
two or more resources of a time cycle of the wireless signal if a BS transmitting the

acquisition pilot is a mid or low power BS.

6. The method of claim 1, further comprising:
establishing a set of time-frequency tiles for at least one resource of the wireless

signal, each tile of the set comprising one or more frequency sub-carriers over a subset



information in a different resource of the wreless

signal than is being used by a colliding BS.
Wee®onai7ogl y, system 1500 can significantly mPCHHS0D083049

avoi d control channel collisions at receiving devices

in a wreless network, facilifating inproved BS

detection for such devices. [00122] Fig. 16 depicts a

bl ack di agram of sampl e system 1600 that can det ect
& GEMER s B FGv ST PRSI P GRHRod resourees of the
a&%ggggggﬂygdaspects of the subject disclosure. System

1600 cani conprise a nmodul e 1602 for obtaining a
wi r el employingrfedctionatpilé sHurg imsdhicdslingaguatre bdmndeltinfvemation of the

cyc| e. .System 1600 n, .in one alternative aspect,
SRS i e o B BRSPS ar ni g an acqu oi 11 on
pilot fromone tinme frane of the first tinme cycle and
froma different tine frame of the second tinme cycle.

Tn andhhecthedioéchanilv Birtispeanprisysichaduldgrontel channel
O3 11%8 gPoqlu leg Fi%'nGeosgb%Ports &P éoo hiy %'nat‘erﬁaacg %? e, wircless signal.
pseudo-random or [earned re-use function I'n obtal hig
control channel information fromthe wrel ess signal

In either alternative aspect, the nodule 1604/ 1606 can

8 gnor &h¢ mghor 04 gleém ) fusthar exmprésing wSrigtng transgysyien ef the

R R TRt SO W, g PBSR ng n
MeoRscapnd ¢anfidl ignat BSesour ces reserved for a

particul ar type of BS, thereby reducing or avoiding
interference froma BS of a disparate type, as

gescr izbegl IR& fhat £:00143) YAt cfiasinResR: 14850 &b%g)rising:
| f [ al ne

above includes exanpl es of aspects of the cla
subj eetirchiss transceiver that tofsmasrsarclesotigpalssibl e t o

descri be ever oncei.vapl e c i.nati on of conponents .

or et R s R SRR B0 D DR LR 7 TROVILR signal
SARENFEy S HtRAL B &S re-RYin RARNAFinGladiBquiYitisK pllbt Vil the set of
the art  may recogni ze that many further conbinations

sigaalpesonireat i ons of the disclosed subject matter are
possi bl e. Accordingly, the disclosed subject matter is
intended to enbrace all such alterations,

nodi f Thahvireless BR@f ¢Rirh 81 theREznbhgdrsdr adserwsh bilesist bh€resource of the
spirit .and scope of the appended clains. Furthernore,
vaelepesighal dofratdgaatonetd: t erms i ncl udes, " "has" or

“havi ne: ' : . r otion.
or 1 oS FiRBe pe& (eL: 4BS PR RAIIRIRIGRIAN,
i N a aBSrdra dspardtatraismit hevdretays Acthrpranshitigig BS; or

“conprising”,.jsS interpreted when enpl oyed as a
¢ r ansh R AR TSR L CHRSTBIORES | o cl ai med
is: 1. A nethod of enabling base station (BS)

detection in a wrel ess access network (AN),
¢bnpr k¢ wareless BS of claim 9, the signal parser segments the wireless signal into a

set of time resources, a set of frequency resources or a set of OFDM symbol resources,
or a combination of such resources, and employs fractional resource re-use in

transmitting the acquisition pilot.

12. The wireless BS of claim 9, the signal parser employs planned re-use, random
re-use, pseudo-random re-use, time-varying re-use, or learned re-use, or a combination

thereof, as the resource re-use.



establishing a set of signal resources for a wreless
signal; and enploying fractional resource re-use in
w@elesed7dng an acqui sition pilot on the set ofPGI/gszNN8/083049
resources of the wireless signal. 2. The nethod of
claim1, further conprising reserving at |east one
resource of the wreless sigﬁﬁ\ for at | east one of: a

S of di sparat e _access type as a BS transmtting the .

T el Eg%wgiegﬁ%ﬁg of claan gf thy SinglRarser Fapymaifs @C%ﬂﬁ?n pilotin
& 285maR rEffRirdek 3PS BhicldyRQ BHhe \erel%ss%%&fl i 18§ %&f‘eﬁrﬁ the
re-use type as the transmtting BS. 37 The nethod o
viralens dignadmypd oyd eglofvrotar Bval resource re-use furt her
conprises fractional tinme, frequency or tile re-use of
the set of signal resources, wherein atileis a

s4ibs ethOfvirelekBY @R Blairh DEFHBBEYorfbrikigl; on mul ti plex
(OFDM subcarriers over a subset of OFDM synbols, tine

f r anes filing epdeledhatsotoblathes eses obfrequriey idesddr aderstiprerssource
8% thrt—: Ig)velre\[\ésg i:ggac'ls eals’chQﬁ]g Iof ‘chgr 'set-lélagl r1:ri‘§‘1j‘-nh% £ ; {nlcqélrea fr%u]éhc sub-carriers
enpl oyl ng actional  resource e- use ur er C nerses

pladnedr idrdOBDM ayifieily bEthy Sereldds eigda; aandom r e- use,
time-varying re-use, or |earned re-use, or a | )
combi A&PTEN Sehsdplegnodude thphempleyhBactionakbilgireriise infsghqdybipg
CORY LRI ihFARIALY ?Hﬂg v&i&?es@%%ﬁélstb%'sﬁﬁse[’bh% sl cdrfRrs.
or nore resources o atine Ccy e o0 e Wwreless
signal if a BStransmtting the acquisition pilot is a

md or. |l ow po S, .6. The nethod.of ¢laim1, .further
Eonpr i 8§ wg?ﬁé%mﬁéeﬁ Flafm ﬁg;{lat%%‘for%ﬁﬂsm%mr&mé%w lfﬂp@h@% that

%- p@limk 8RS L10RYTF of @IRHEE RitPfact BEHWWIRI&QS SigRhIFBRLontRRCH
ile of the set conprising one or nore freguency

sdirnedéioni ers over a subsetof OFDM synbols, tine
frames, frequency subcarriers or code-based resources
of the wireless signal; and enploying fractional tile

16- US®hé WirBREEBS loif BRlirk ONthE Qlgna N e e skt fr Akl QorOf the
the wireless signal to a subset of the sub-carriers.

Fequisiéonniitoth rtjatdease prg iepaurcd of thparirckashrpignalithyBS transmitting the
S?ng%gyiiggaq iscoﬁltllrrglusg %@nnel i nformati on into grouped
e sup 8ot "o g

a common interlace of the wireless
signal. 8. The nethod of claim11, further conprising
restricting transm ssion of the acquisition pilot . in
&1- | eAsappHatus drgpklingoBS dpfectigny ig|agkisclessohdy Comprigings

transgittd 3@ esttMis}Mnrg%l SeeSt s?étﬁp?ésoﬁéesafoﬁ Whdirdi&s k'i%ﬁal,Béld

means for employing fractional resource re-use in scheduling an acquisition pilot

on the set of signal resources of the wireless signal.

18. A processor configured to enable BS detection in a wireless AN, comprising:
a first module that establishes a set of signal resources for a wireless signal; and
a second module that employs fractional resource re-use in scheduling an

acquisition pilot on the set of signal resources of the wireless signal.

19. A computer-readable medium, comprising
computer-readable instructions executable by at least one computer to:

establish a set of signal resources for a wireless signal; and



9. Awreless BS that facilitates BS detection in a
W reless AN, conprising: a wireless transceiver that

WO o706 a W rel ess signal; and a signal parBEF/US1088/083049
establishes a set of signal resources for the wreless
signal and enploys fractional resource re-use in
transmtting an acquisition ﬁ#ﬁot via the set of

signal resources. 10. The wireless BS of clai.m9, the

si gnaPMpley SEAtIPRd EsQuise a-upSENGSIENgG @ Befusurio Pijgien the set of
Woh 8 688rcst Pdk &ﬁsmes@sgnaast one of: a BS of a

drsparate access type as a BS transmtting the

wireless signal; a BS of a disparate transmt power

ass.,as th ransm t.t.in S:.or a BS a different
B0 A Roharab SRRRM: BB i wleRR AN i oo
BS of c@dRishing a seh6f stifaNAlsoRBESRF a SeMEBOLEnilNgndM r el ess
signal into a set of tine resources, a set of

f r equemplpymggadosa psadogragéam of lcappiire-ypbinl schakiting cerfrol
&an%%ﬁﬁf'é?ﬁ'n%‘éﬁ ulwisd&l o[ Gapurces, and enpl oys

ractional resource re-use in transmtting the
acquisition pilot. 12. The wireless BS of claim9, the
si gnal parser enploys planned re-use, randomre-use,
pkeuddbs BsHethof slaig 0, COARRYISHIP e vige at lgpstiopg Feseurce of

?ﬁxﬁﬁgﬁﬁg%ngwépap%gﬁghgg.thereof, as the resource

e-use ess BS of claim9, the signa
par ses BSrdnsistasatt hecssctgp 8 4 BSnmrapsthivting the twirk a3k sigoale
resources of a tinme cycle of the wireless sigpal if a
BS gehECRfFHErES msgrlb%%we;i%% ps the tEampmiiing B
pover , BS. orhatifrdidRt MusE hRss BR Qinsﬁﬁﬁhg;ai%g further

conprising: a tiling nodule that esta hes a set of
frequency tiles for at |east one resource of the

S L I s M e
SubTRatisiPidjAdeat 1 o &R FesSilgd @J)m{)ﬁﬂﬁig theCRtbIdhafed @tthBation.
nodul e t'hat enploys fractional tile re-use in

schedul i ng control channel information of the wrel ess

£ 90 Rl 205y AR, FOUERS Rt TR e v

fractionki e PO, 6r frii@ionglr faetpsndyi 1¥euss Wi-asdoditsnadfonahereof, for the
common interlace of the wreless signal for control
Fofrtel pRannshschadilingnwheiping tdls somprisss auhssipdsubcpgicrs over a

SlsdBads b n{b%?stdﬁtﬁé %irf:l%?é“s‘%gﬂa?ﬁi on of the

acquisition pilot In at l'east”one resource of the

wreless signal if a BS transmtting the

24.  The method of claim 20, further comprising sub-dividing at least one resource of

the set to facilitate the random, pseudo-random or learned re-use.
25. The method of claim 20, further comprising scheduling the control channel
information in a plurality of the set of resources if a BS transmitting the wireless signal

is a mid or low power BS.

26. The method of claim 20, further comprising employing fractional time or

frequency re-use in scheduling an acquisition pilot to the wireless signal.

27. The method of claim 20, further comprising:



wireless signal is a full re-use BS. 17. An apparatus

for enabling BS detection in a wrel ess AN,
we@opéesding: neans for establishing a set of sPEIEE2008/083049

resources for a wireless signal; and neans for

enpl oyi ng fractional resource re-use in scheduling an

acquisition pilot on the set §ili signal resources of

the wirel ess sign 18. A.processor configured to .

enabl eSERYSHBLACET %Jrfrwe%yml%%é akleagong gispitics Pgal.@ vgreless

£igﬁz§1} cATREH &F thB A BHPpAGhE SPAF Ry DR buRbardicBNRd

resources for a wireless signal; and a second nodul e

t hat emplogyg tile sxctiean athadebugithe @onteelichentich irdomediohiof he

an ﬁcquisiiion il%ﬂhonl}he.set of signal resources of

PHESH YR 4y a SyRSREGT tha §b-Rridiput er - r eadabl e medi um

conpri sing conputer-readabl e instructions executabl e

gé at | east one conputer to: establish a set of signa

S

oulbemethod of claim &l eBisther epeiirisingratentpyioyg afradont, paedo-

LA O o SinleSvatsin 'ﬁ?nc%i%rq %od Esjellécrt]gi AT e s%# ttolfgrr}n H{el DbseN
tHhe’ et 6 sfﬁn%l Fesour e oft he Wi rsl 8s8 si'gnal ™.
20. A nethod of enabling BS detection in a wirel ess
AN, conprising: establishing a set of signal resources
2or aThy methed 9f slagn20; fusther emmrisinggyovripg amurality of time
- . r re-: [ l I
e I S S R A R TR S
mgérnetioof cl ai m 20, further conprising reserving at
| east one resource of the wireless signal for at |east
one of: a BS of a disparate access type as a BS
§6.2NSThe kielddo€lalth 28! ReBeSidtsing? BS of a disparate
transmt power class as the transmtting BS; or a BS
of a sihtfdmereverse ide(Rlypesigsmerntenformatsm inttinmgreB/Irc@f the set

The t hod of, ¢l ai. further copprising scheduling

P Petcroutr s uBlif g e SRR ETal |y ad) acent to a

Si gnalche@sifi BIE aSQIBRI ddem@ntt (M IC PIRErati6h BNMEAE resources of the set
information.” 23. The nethod of claim 20, the random

preewisnt leribogiopped plaratiédol eme sesowiepd. oys fracti onal
time re-use, or fractional frequency re-use, or a
conbi nation thereof, for the control channe
sthedualwingessBRthat ¢hadlek iBSedCaiiph irs & Svikl 38183 todbrising:
subcarriers over a subset of OFDM synpols of the

wi r el @drelgsyHansceiyar thatfpangmits g gvieyless signah 20d  f ur t her

conprj, Si -qiyidi t . . .
cer 1 6 PR Lt LA O e ARG B PRt
arel ers@oys random, pseudo-random or learned resource re-use in scheduling control

channel information to the wireless signal.

32.  The wireless BS of claim 31, the signal parser reserves at least one resource of
the wireless signal for at least one of:

a BS of a disparate access type as a BS transmitting the wireless signal;

a BS of a disparate transmit power class as the transmitting BS; or

a BS of a different re-use type as the transmitting BS.

33.  The wireless BS of claim 31, the signal parser schedules the reserved resource(s)
substantially adjacent to a signal resource that comprises the control channel

information.



25. The nethod of claim 20, further conprising
schedul i ng the control channel information in a
w@kawpabi7oy of the set of resources if a BS tr aPGIiUS10081083049

the wireless signal is a md or |ow power BS. 26. The
met hod of claim 20, further conprl sing enpl oyi ng
fractional time or frequency tle-use in schedul i ng an
acquisition pilot to the wireless signal. 27. The
met hod of claim 20, further conprising: est ablishing a
set ofrhd (EINEIBY of blaGa 37 Ofurdilr éo%ﬂﬁfm ﬁ%gﬂﬂﬁfon%odule that
the wi reless signal, each tile of th nprising a
plowrdab twy onfmosutime slotsi of ttleg wunldssmgnarbwhn@ut fthegignel paseer
in hedul i ng .t ntr ol channe or.mati on .of the

e ES G bRl ch e Mt Saagfr af - phse By BT TRrien8h. o
The method of claim27, further conprising enploying a
random pseudo random or tine-varying function to
33l ecifh¢ WIITG§S$ B of chian Sét the gthcoraspiae cempidsss at 2ast typéime slots
"fthe . ?ess 1611 m 20, further conprising grouping a

ura olfg time resources of a common interlace of
the Wi reI ess SI gnal for the control channel
i nformation, nmet hod of claim 20, further

8dnpr B¢ wgel%s:ﬁé (ﬂ’lﬁ Phaﬁg 31 ethepigaal nanter pranjenissthe yiririse signal into

LT A R R85 00 oS S Bl A
adllemdwlgettigeasmml cKldtﬁKD inforfratiomt i on in tinme resources of

the set subsequent to the grouped plurality of tine
resources. 31. A wireless BS that enabl es BS detection

B’f‘ a he GheRSs Bdof EQ{HQ Bij SihB 91gn§1 ﬁ’é('rsre? Eéh%ﬁuﬂeg ARL6RIY%hannel
that transmts a wreless signal;, and a signal parser

infaimagish &3l i shes a set of signal resources for the
W rel ess signhal .an l.oys nd .pseudo-random or
enr neae e b B Eo LB o REGR P HERESRePER C hanne
i nf or FRdrdem drpstliR-whddsth e8sbeiddhe sdbiet; The Wi rel ess
BS of claim 31, the signal parser reserves at |east

one resdetedrespurehef thi Selises shosiclpated respurcetproddes redesd control
%anngl G ﬁ%s?on ﬁ?rﬂl A TRA] E?S 8&&%‘? ﬁet% thgst %ﬁp%% %grn acloélbsflﬂornaﬁegdback.

ansm & Wi reless” s
transmt power class as the transrn'tting BS, or a BS
of a different re-use type as the transmtting BS. 33.
The wilheraskesgRSof d@lfﬁﬁxq fyrther qanngisyiee sypglrgBization module that

&851%% LifR ok %qﬁ&ﬁ? LY.Gek 1&1%%9%?15& ﬁ)synchromzatlon signal to the wireless

signal.

39.  The wireless BS of claim 31, further comprising:

a tiling module that establishes a set of frequency tiles for at least one resource
of the wireless signal, each tile of the set comprising a plurality of sub-carriers; and

a control schedule module that employs tile re-use in scheduling control channel

information of the wireless signal to a subset of the sub-carriers.

40. The wireless BS of claim 31, further comprising a timing partition module that
groups two resources of the set in a common interlace of the wireless signal for the

control channel information.



substantially adjacent to a signal resource that

conprises the control channel information.34. The
wawreehesso BS of claim 31, further conprising aP€i/mb1eg8/083049

partition nodule that provides two or nore tinme slots

of the wireless signal wherein the signal parser

schedul es the control channel*§ nformation in a

giural ty.o g%ifreélot 35, The wirel ess BS of
ai ml 3q Wirg éS% REFla Sbyy (*éelé‘d%ﬁlg%%é)a%?r | east two
time %h@&ﬁe@ﬁtagﬁél g&ﬁhﬁ%ﬁn&icﬁﬂﬁltlme%%souﬂb% thHeeéeﬁﬁﬁOIE@the

of claim3l, the nal parser segnents the wreless
gnogpaipluml@aftgetrembultcﬁmnd)r a set of frequency

resour tinme .or. frequency re-
G oo yeT R Ak R R R o 5 fibsdapgnt o the
?ﬂoﬁﬁé@ﬁlﬁraﬁ%@ﬂ‘mﬁé@ésmn%gs the signal parser schedul es

he control” channel information to: a specified

sub-band of a subset of the set of signal resources a

W& ndog]e élppéﬁ%&lg ?or en ?I%%% e§ ldg ec?t?r}ldm%; Erglg SSAJIG rnprlsm

S€l ec esource O su e se ecte resource

provi gresnd fodussilishidRtarse! ofth@an Blso@otd fos b Wirdlds Bighal; and
nearby BS determined at last in part fromcollisjon

f eedbBierns fagempleying rardass Psaslogrn ey ofiegmedaenphi@rscheduling
S | e that enploys tine

9 grg%l@%%@fre ﬁ%%ég%%éuggﬁ% a synchroni zati on

SI gnal to the wireless signal. 39. The wireless BS of

aim 31, furthe co rls tilin Iethat
%it abPiREPEsSsoy cg 1g16F b@ﬂ%ﬁ?t??tee lgawlzﬁ e gdbicopREising:
resoul Gest %oduéethw é'sf%'oﬁ%s 2sGeH mgnﬁ%%ﬂrbés@opg v&ﬂnléfes§ ﬁ%nal, and

conprising a plurality of sub-cafriers; and a control
s chedabeont thadelet thattengrgy soysdan, Ipeeud@-naeéom or behedut-usgin

S RO ent bR e et eGP el cos S of

claim 31, further conprising a timng partition nodul e
t hat groups two resources of the set in a comon
fht er poferirpadapjerre¢diers, @Qngﬁ&llng‘ or the control

chann gA ﬁ)tﬁgrorre%bl olrlllséu tloEQ gxevng a eleos Sat %%sp éne éo%{rpgqtet% Jfo

mhereln parser

i nf or eA4LIBA alset dﬂst@arlesauma’er @iviteh8s sighalparidor to the
gr ouped fgl urality of tine resources; and schedul es RL
ACK i pmplojatndom. ipseudprrandass etlcamsd s§-useia seqduling control channel

&%&%ﬁ%g@gthtetqmgé]gssg{g%ped plurality of time resources.

45. A method of detecting a wireless BS, comprising:

obtaining a wireless signal comprising at least a first and second time cycle; and
at least one of:

obtaining an acquisition pilot from one resource of the first time cycle and from
a different resource of the second time cycle; or

employing a random, pseudo-random or learned re-use function to obtain control

channel information from the wireless signal.

46. The method of claim 45, further comprising obtaining a second acquisition pilot

from a resource of the second time cycle that is distinct from the different resource,



42. An apparatus for enabling BS detection in a
W reless AN, conprising: nmeans for establishing a set
w@Roogiogtted resources for a wirel ess signal; anBPCTES2088/083049
for enploying random pseudo-random or |earned re-use
in scheduling control channel information to the
VVI reless signal. 43. A pr oces¥or confi gured to enable
det ctlonln a w.rel ess. AN,. co |ng a first
ermne £ ReduIdUempYtdna izaiticant iger e@ﬁgr ReeBidhacagiign pilotin
Wikl RSSyctd gnal ; and a second nodul e that enpl oys
random pseudo- random or learned re-use in scheduling
control channel information to the w rel ess signal.

LBt b TR ad b BN A, RuBE i aR BUy * besq Loy

Ri%ﬁtlﬁ&{ﬁ%&%e §e‘éon@§éc?m1thoﬂ(’}nﬁ)t.set of signal resources
for a wireless signa enpl oy random

pseudo- random or learned re- use in scheduling control

@an n?he n?‘t a?rn 4t7 C)conn (ftln§ §§ 1%61%&%'&%2156 éf;tlonpfurther

metho ectlnga npri si

&hﬁm%sagle@stmésfess Si gnal conpr i SI ng at Ieast a
first and second tine cycle; and at |east one of:

obt ai HiltiRg 2&fFsaodhe sdrefltlﬁﬁi A 8RatiPRom one resource of
the f 11151:51 %Eﬁtﬂ%eﬁﬁ ‘Hu]ﬁat%ﬁ %aﬁ&o‘fﬂoachg icfeEﬁﬁ@c{‘BaéE e8AYR G of
on : oyi ng a random

t he se or e
pseu df&crlaattdxgtnemzoﬂkaamaeﬂ haedmfﬁ & thaiddntifind baseshbitiah by reporting
cont rﬁ qf}@?nnel I nf or mat i on fromthe wrel ess signal.
The! PoHtin 10 2P HGDASE SRRy conpri si ng
obt aining a second acquisition pilot froma resource
of the second tine cycle that is distinct fromthe
a1 f e’rfhmmeth@é@uﬁ cenwhefuethar ¢dmeprasoruingiating mtgrifdronceiayomlance

f th iti i | ot
o Tiar BB Mesr S ERERRB GG ol ai m a6,

further conprising connecting to a base station

identified fromthe second acquisition pilot. 48. The

At hodhomediodiofrlaim 49owherein intjiating irtierfarerastavpidencerserises at
sLat ngr& further conprises at |east one of: initial

dCCess fco the identified base station; inplenenting

UE- i npioivatigetla higngl @hhratterittheof thesdcohd @@hum&:(ﬁl Sitodtd te;identified
or facilitating network-initiated handoff to the
pasentatiphed base station by reporting

sending an interference avoidance message to the identified base station at least
in part over a backhaul link that couples such base station with a serving base station;

sending the interference avoidance message OTA to the identified base station;
or

reporting the identified base station to the serving base station.

51. The method of claim 45, further comprising employing a time partition, a
frequency partition or a code partition, or a combination thereof, of the first or second

time cycle as the resource or the different resource, respectively.

52. The method of claim 45, further comprising obtaining the acquisition pilot from
at least one additional time frame of the first or second time cycle originated at:

a mid to low power transmitter;



an I D of such base station to a serving base station.
49. The nethod of claim46, further conprising
WO paovioat7ding i nterference avoi dance with a basePGI/HS10081083049
identified fromthe second acquisition pilot. 50. The
met hod of claim49; wherein initiating interference
avoi dance conprises at | east e of: providing a

signal characteristic of the second acquisition pil ot
to t heleHdncr FaRsise station; sending an
intergg&ggﬁ%ca%gh§g9g§n§ﬁﬁ§@gp to the identified base
station at |least I n part over a backhaul |ink that
coupl escsgutdll drasw (Batiaosmiict.h a servi ng base station;
sending the interference avoi dance nessage OTA to the
identified base station; or reporting the identified
base shakeMddlo? clalf 5386BthiNh RS Soq@istidOfliot Bdrthef BEmprises
met hod of claim45, further conprising enploying a
sdapping arfrdquensy, sub-bpé glidia @y lepstrone wildifions! tanccisenac.
partition, or a conbination thereof, of the first or
second tinme cycle as the resource or the different
5£SOoUTEEmethRd RE Claind 8B yobthiding Tthe adiidiish sifot Chréticfcdlprises:
further conprising obtaining the acquisition, pilaot
f r om ilenfiiyae angriesosipdingitimanquisitind rkohmith efpagtirailarifiegpency sub-
BlndRAR0S LI CX Rl ik PRRRDa 2 @ M d Lo 1 ow power
ransmiter;a high power transmiter; a general access
(GA) saaanmmgithd @rticudar sabybasd bt € tedec@eaessic CRAY of the wireless
transmtter. 53. The nethod of claimb52, obtaining the
$8paliTes e BFAYTHIR Py t her conpri ses scanning a
frequency sub-band of the at |east one additional tine
frame. 54. The nethod of claim53, obtaining the
a%qui $he methodiolf otairh 381 fuethecampprisses: i denti fying and

associating the, a isition pilot w a,particular .
Fr equbfiey M tEh AT Figs oR A RaSieubrbafa PR be BF asquisition
pil&R combsl chg@RNingknidienpaldt i cul ar sub-band of a
subsequent tinme cycle of the wireless signal for the

acqui sindingrandRl gensngssiomhdioging adrasmbid ealhsigphastagevited on the
risi : detecting signal interference on a
ﬁ?@%ﬁg%%gggﬁglband contai ning the acquisition pilot or
control channel information; and
56.  The method of claim 55, further comprising:
identifying an ID of one or more colliding BSs on the frequency sub-band; and

including the identified BS ID(s) with the RL transmission.

57. The method of claim 56, obtaining the acquisition pilot further comprises

scanning all frequency sub-bands of the at least one additional time frame.

58. The method of claim 45, further comprising parsing at least one resource of the

wireless signal into multiple frequency sub-carrier tiles.

59.  The method of claim 58, employing the random or pseudo-random function
further comprises matching two or more of the frequency tiles that convey the control

channel information.



sending an RL transm ssion indicating a preanble

collision has occurred on the frequency sub-band. 56.
wab@ometdiod of claim55, further conprising: PCT/US2008/083049

identifying an I D of one or nore colliding BSs on the

frequency sub-band; and including the identified BS

ID(s) with the RL transmssi oh. 57. The method of

aim bt ai n h cqui sition pil ot further
gé)n‘pr Fg%gne dhog i Pk@nébi %r@srqmnfvlw tagingsthg pontpl chpnnel
1n?§t§{atlgﬁ Sroffiile thRORN fid BNy tAEE - 58. The nethod of

claim45, further conpr|3| g parsing at |east one
resource of the MAreIess signal into nultiple

equ |er l.e 59.. The d of claim
IR e AR e T R
furt hekyieRRp ﬁﬂt@ﬁﬁ AR iRG Vel sifMHl BoRbri$iRe at least a first and
frequency tiles that convey the control channe

paspd HEcicyelc60. The net hod of claim59, further

conpr | xtr ctl e ol channel information
fromt %mﬁ%t %mﬁmfﬁggﬁen%§%ﬁ %f 61. An apparatus

conf i gur edobtains detefifidifon gu fotdronh b&d RssurBSof 0O fRdt itidddGcle and
a wrel ess antenna that obtains a wireless signa

et didfeirgt epsoyreast thy seqond timgyckeebnd tine cycle; a
receive pr &ﬁgﬁ??ﬁ r%da §eud8 3 doREr 18§me<ﬁpé @éef}ﬁn&{bn to obtain
ot rom |

acqui sition ne resource o rst
uyﬂkﬁcmmdefmﬁnnmﬁdmﬁﬁ&mhahMmksoﬂgnﬂ;mﬂithe second tine

cycle; or e random pseudo-random or | earned
re- usgwﬁﬁﬁkggﬁﬁ%VB%%HF&PﬁeEEW?%BY channel information
fromthe wireless signal; and nenory coupled to the

receive processor. 62. The apparatus of claim61, the
p2cei Vhe prrocdssarclabt @i, e cbevapmoésort dwnnpthle@tqlﬁslanm pilot

t | east, one di ti onal of th rst .or
B Bty i ad o e R P oo Eey b lgiRieed ac
transghhaﬁfb“qthgmaﬁgﬂ@&rtransn1tter a GA
transmtter; or an RA transnitter. 63. The apparatus

of clahnﬁﬁ@W@tﬁ@mm@&@Lve processor scans all frequency

sub- bggﬂ@uganhgg,g} | east one additional resource in
obt ai e acquisition pilot.

an RA transmitter.
63.  The apparatus of claim 62, the receive processor scans all frequency sub-bands

of the at least one additional resource in obtaining the acquisition pilot.

64.  The apparatus of claim 62, the receive processor scans a network-specified
frequency sub-band of the at least one additional resource in obtaining the acquisition

pilot.

65. The apparatus of claim 61, further comprising:

an ID module that extracts ID information of a BS that originates the acquisition
pilot or control channel information from a frequency sub-band of the wireless signal;
and

a BS re-use module that associates the originating BS with the frequency sub-
band, wherein the receive processor obtains a subsequent acquisition pilot from the

frequency sub-band of a subsequent time cycle of the wireless signal.



64. The apparatus of claim62, the receive processor
scans a network-specified frequency sub-band of the at

w0 ewso4me addi ti onal resource in obtaini ng theCT/US2008/083049
acquisition pilot. 65. The apparatus of claim®61l,
further conprising: an ID nody] e that extracts ID
i nformation of a BS that ori gihates the acqui sition
pilot or control channel information froma frequency
sub-band of the wireless signal; and a BS re-use

godul ¢pt ara&éss@fcd.lﬁhle‘@l,tﬁﬁﬁl@?%blﬂ?ﬁﬁh%:ng BS with the

frequency ‘subband, wherein the recelve processor

obt ai asinderubree quehic theleteiy dsigml pitérdtredaeam & fiegquency sub-band
f uen sub- band. of subsequent tine cycle of .the .
of PERGEINS Pigh Ritng B ipE Bhoto- Tpafiesint iPiapion:
gprising: an interference nodule that detects signa
interference on a frequency sub-band of the wireless

si gnaf celbpivairerionigng medle at siitiatenarpRL drangnisgionidi¢ating a
SRARBR! BT IRGL O ANE e Qldco kO rigpor ti ng modul &

WA It at es o an dtransm' 776N |n8|cating a

preanbl e collision has occurred on the frequency
sub-band. 67. The apparatus of claim®6 further

6
€6npr T8¢ mRpagaivy o Gafte further comanting pED mpdpls et idepgifics an 1D
of odéocg%n&e %ﬂi%%%sﬁﬁgl t;ﬁﬁ éﬁeggﬁcg SHYEAGY arkf a&ﬂ@&hgﬁﬁg) to the

provi des the sion reporting no

tdlisiot kepoeting hbditlb e iRtlutle athrthsRLaransiiBsioithe appar at us

of claim®66, further conprising a tiling nodul e that

parses at | east one resource of the wireless signa

681 0 T hikfud SRIUBIGH, FHRT E&Mpli&he b kiliRS mdBle HitSarses at least
apparatus of claim68, the tilinhg nodul e matches two

onc resourcodf thievifctens)signal yntoinndsple Heetqueormysel)-caitrer olest r ol
channel information. 70. The apparatus of clai m®69,

the receive processor extracts the control channe

bf or Maé hspardta Pen did1s 6@ kihathof hedHE RGICchES vRSor Mére of AR
apparatus of claim61l, wherein the wireless antenna

Bbquenay tikes sat ooy cadapisaitiol elipnpell informpiden.a resour ce of
the second tinme cycle that is distinct fromthe

di fferent resource, wherein the acquisition pilot is a
30.gni Theappardtid & fl€ifes9, tc febdvSpooatorda@dts ithd entpl tiainel
inthe first time cycle. 72. The apparatus of claim
informyien diom th engtehedifirdupicyddessor connects to a base

station identified fromthe second acquisition pilot.

71. The apparatus of claim 61, wherein the wireless antenna obtains a second
acquisition pilot from a resource of the second time cycle that is distinct from the
different resource, wherein the acquisition pilot is a significant interferer of the second

acquisition pilot in the first time cycle.

72.  The apparatus of claim 71, wherein the receive processor connects to a base

station identified from the second acquisition pilot.

73. The apparatus of claim 72, wherein the receive processor connects to the
identified base station by at least one of:
implementing initial access to the identified base station;

implementing UE-initiated handoff to the identified base station; or



73. The apparatus of claim 72, wherein the receive
processor connects to the identified base station by
W@rooveeso0 one of : inplenenting initial access POI/UK®08/083049
identified base station; inplenmenting UE-initiated
handoff to the identified base station; orfacilitates
network-initiated handoff to Yhe identified base
statign_by reporting.an |D of. sych base station to a .
Servi %gl15§§%negwaf1ﬁ-6lﬁ}ateﬂ4hanﬁ*ﬂ& t%ﬁ]@dﬁ%%di)ﬁsedt%% bypeporting an
Y8 Sl thfesthRiab UGRAAEERS Hatipfl tiates interference
avoi dance wth a base station identified fromthe
second acquisition pilot. 75. The apparatus of claim

4, rein the ceiyve processor initiates. .. :
it r 15 EHBE N GTo 1 B BiTp MOS0 RS dRifacs igerence
hRASdNcOREthQf BasPStaNbitRIcAi S ORGh tkh@tasd &iquiitdn ffott he
second acquisition pilot to the identified base

station; send an interference avoi dance nessage to the

gg{ent Jl“fll g&a?a%&se%fsctléalﬂ ’féﬂ wzi‘ltereline Sétlreclerilvep arro%esgo\{renrli.ti?ﬁs interference
ackhau et Wor K coupl rng ‘such "base ation w a
SWRI¥indg bH sl Sliat the AntehRNG 4t eist de@ff er ence avoi dance
nmessage OTA to the identified base station; or send a.
nessaB@Vids & yignab ehajagierissis 9 thersaeenshpcaristiopipigt torfe identified
%%ﬁ@IEBhEd base station. 76. The apparatus of claim

, fherbin the one resource or the different resource
conpr s aa ibterferenés @@idancy messago thethp adentificdbascatatian at least in
conbinatioqltgereof, of the first time Cﬁcle or second
PathRve pdagkhaubagietl gupling sueh base stpiiely with & serying base station;

det eCEénﬁQh@in‘f@rf&%&% %Va_@anc%lqﬁgcégi IBA t@ﬁ%{lé?ﬂtﬁfe? bgse station; or

obtaining a wreless signa rising eas

firstsadd mesagedotthaserayg bese séatidnatpdriessthe odmntiditd base station.
nmeans for obtaining an acquisition pilot fromone tine
frame of the first tinme cycle and froma different

v6.Me ThaaFhaeltud SRC1SBCTN het iR tHe YRk @soffce BB BH¥diffefent resource
enpl oyi ng a random pseudo-random or | earned re-use

famesearine felguenay o cade partidermmielcomingtigmtlicereffafdhg first time
' e [ .7 processor configured to
S L

cénﬁ%ising: a first nodul e that
obtains a wireless signal conprising at least a first
and second time cycle; and a second npdul e that at
V'tast ABrepyRtus dptdetesengA vaelss §St PURPHINGt from one

time flaiEop Bbt‘éfﬁﬁlgf d Witkleld TBna X&lnﬁrising at least a first and second time

cycle; and at least one of:

means for obtaining an acquisition pilot from one time frame of the first time
cycle and from a different time frame of the second time cycle; or

means for employing a random, pseudo-random or learned re-use function to

obtain control channel information from the wireless signal.

78. A processor configured to detect a wireless BS, comprising:
a first module that obtains a wireless signal comprising at least a first and second
time cycle; and
a second module that at least one of:
obtains an acquisition pilot from one time frame of the first time cycle

and from a different time frame of the second time cycle; or



and froma different tine frame of the second tine
cycle; orenploys a random pseudo-random or | earned
w0 es0gmet7dunct i on to obtain control channel i nfRPCTEHS10081083049

fromthe wreless signal. 79. A conputer-readable

medi um conprising: conputer-readable instructions

executabl e by at |east one c uter to: obtain a

wi rel ess signal conprising at |east a first and second, .

time cycl eSMBRYS afandagis psyde-refdonyes IsiHed re-wedingion;tp Abtain
i A0 BRERLEGPRORARE oidligighii] St time cycl e and
roma different tine frane o tﬁe second tinme cycle;

or enploy a random pseudo-random or |earned re-use
ncti,on to obtajn conitrol channel information from

{ e

e wir@mpuLerde medium, comprising:

computer-readable instructions executable by at least one computer to:
obtain a wireless signal comprising at least a first and second time cycle; and at
least one of:
obtain an acquisition pilot from one time frame of the first time cycle and
from a different time frame of the second time cycle; or
employ a random, pseudo-random or learned re-use function to obtain

control channel information from the wireless signal.



