
1 PREAMBLE DESIGN FOR A WIRELESS SIGNAL Claim of Priority under 35
U.S.C. 119 [00011The present Application for Patent claims priority
to the following U.S. Provisional Applications:       U.S.
Provisional Application No. 60/988,665 entitled FEMTO PREAMBLE DESIGN
filed November 16, 2007;       U.S. Provisional Application No.
61/028,497 entitled ADAPTIVE ALGORITHMS FOR INTERFERENCE MANAGEMENT
MESSAGING WITH INTER-SECTOR FAIRNESS IN A WIRELESS NETWORK filed
February 13, 2008;       U.S. Provisional Application No. 60/988,720
entitled FEMTO PREAMBLE DESIGN filed November 16, 2007;       U.S.
Provisional Application No. 61/025,670 entitled MR-INTERFERENCE AND
BACKHAUL SIGNALING APPROACHES FOR INTERFERENCE AVOIDANCE MESSAGES
filed February 01, 2008; and       U.S. Provisional Application No.
61/047,021 entitled SYSTEMS AND METHODS TO ENABLE MR-INTERFERENCE AND
BACKHAUL SIGNALING FOR INTERFERENCE AVOIDANCE MESSAGES filed April
22, 2008, each of which are assigned to the assignee hereof and
hereby expressly incorporated by reference herein. Reference to
Co-Pending Applications for Patent [0002]The present Application for
Patent is related to the following co-pending 



U.S. Patent Applications:          "SECTOR INTERFERENCE MANAGEMENT
BASED ON INTER-SECTOR PERFORMANCE" by Aamod Khandekar etal.., having
Attorney Docket No. 080823, filed concurrently herewith, assigned to
the assignee hereof, and expressly incorporated by reference herein;
"PREAMBLE DESIGN FOR A WIRELESS SIGNAL" by Aamod Khandekar et al.,
having Attorney Docket No. 080269, filed concurrently herewith,
assigned to the assignee hereof, and expressly incorporated by
reference herein;          "BACKHAUL SIGNALING FOR INTERFERENCE
AVOIDANCE" by Aamod Khandekar et aL, having Attorney Docket No.
080694, filed concurrently  2 herewith, assigned to the assignee
hereof, and expressly incorporated by reference herein
"PREAMBLE DESIGN FOR A WIRELESS SIGNAL" by Aamod Khandekar et aL,
having Attorney Docket No. 080278U2, filed concurrently herewith,
assigned to the assignee hereof, and expressly incorporated by
reference herein; and          "PREAMBLE DESIGN FOR A WIRELESS
SIGNAL" by Aamod Khandekar et aL, having Attorney Docket No.
080278U3, filed concurrently herewith, assigned to the assignee
hereof, and expressly incorporated by reference herein. BACKGROUND
I.Field [0003]The following relates generally to wireless
communication, and more 



specifically to preamble design of a wireless signal facilitating
reduced interference for semi-planned or unplanned wireless access
networks. Background [0004]Wireless communication systems are widely
deployed to provide various types of communication content such as,
e.g., voice content, data content, and so on. Typical wireless
communication systems can be multiple-access systems capable of
supporting communication with multiple users by sharing available
system resources (e.g., bandwidth, transmit power). Examples of such
multiple-access systems can include code division multiple access
(CDMA) systems, time division multiple access (TDMA) systems,
frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like.
[0005]Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices.
Each mobile device can communicate with one or more base stations via
transmissions on forward and reverse links. The forward link (or
downlink) refers to the communication link from base stations to
mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further,
communications between mobile devices and base stations can be
established via single-input single- 3 output (SISO) systems,
multiple-input single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth. [0006]Wireless
transmissions are typically sub-divided in time, frequency, according
to codes, and so on, to convey information. For instance, in an ultra
mobile 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 identify transmitting base
stations within the sector. Control channel information provides
commands and other instructions for decoding received signals.
[0007]In UMB, a superframe preamble comprises eight orthogonal
frequency 



division multiplex (OFDM) symbols. The first symbol typically carries
a forward primary broadcast control channel (F-PBCCH) and the next
four symbols can carry a forward secondary broadcast control channel
(F-SBCCH) and forward quick paging channel (P-QPCH). The F-PBCCH and
F-SBCCH typically provide initial configuration information required
by terminals entering a UMB system. For instance, the F-PBCCH channel
might carry deployment-wide configuration information that is common
across sectors, while the F-SBCCH might carry sector-specific
configuration information. The F-QPCH can carry quick pages which are
used to direct idle mode terminals to read a page and open a
connection if a page is received. [0008]The last three OFDM symbols
of the UMB preamble can carry acquisition pilot infonnation. The
first of these three symbols typically carries a sector-independent
signal used to determine the existence of a UMB system and to acquire
initial timing and frequency. A second, sector-dependent signal can
be utilized to determine identity of a transmitting sector ancUor
base station. A third signal, also sector-dependent, can carry
information used to determine initial system parameters such as
whether the system is synchronous or asynchronous, what time division
duplex (TDD) partition to use, and so on. [0009]While the foregoing
describes a preamble for a UMB system, various other mobile
communication systems also utilize channel preambles, or similar
structures, for signaling, acquisition, control or like wireless
communication functions.  4 Specifically, a preamble can carry
synchronization and/or acquisition pilots, control information
enabling a remote terminal to search for a sector at power-up,
determine initial parameters of a sector necessary for making handoff
decisions, establishing communication with a network, and
demodulating non-control channels. Other functions can include
specifying formats of traffic channels for some wireless systems.
Typically, a preamble is set apart from a traffic-related portion of
a wireless signal to facilitate distinction of application-related
information and control information at a receiver. Thus, the receiver
can monitor control portions to identify whether a signal contains
traffic pertinent to a receiving device, without having to monitor
the traffic portions themselves. Because the control portion is
typically only a small fraction of the total signal, receiver devices
can significantly reduce processing requirements and power
consumption by monitoring a signal preamble to determine whether
relevant information is contained in the signal. Employing control
channels for wireless signaling therefore leads to more effective
communication, as well as improved mobility by extending battery life
for mobile devices. SUMMARY [0010]The following presents a simplified
summary of one or more aspects in order to provide a basic
understanding of such aspects. This summary is not an extensive
overview of all contemplated aspects, and is intended to neither
identify key or critical elements of all aspects nor delineate the
scope of any or all aspects. Its sole purpose is to present some
concepts of one or more aspects in a simplified form as a prelude to
the more detailed description that is presented later. [0011]The
subject disclosure provides for management of wireless 



communications in a heterogeneous wireless access point (AP)
environment. A preamble transmitted by an AP (e.g., a base station
[BS]) can comprise information identifying a distinct type of the AP.
In some aspects, the information can include a bit indicating a
restricted/unrestricted access type of the AP. Accordingly, a
terminal receiving the preamble can determine whether to communicate
with the AP as a serving AP, include the AP in an active set for
handoff determinations, consider signals sent by the AP as noise, or
the like. In another aspect, the information can include a unique
sector ID of the AP, which can identify the AP even in a wireless
access network (AN)  5 having hundreds or thousands of APs.
Alternatively, or in addition, the information can include a
semi-unique sector ID that is distinct at least within a tracking
area, routing area or frequency band of the wireless AN. In at least
one aspect of the subject disclosure, the unique or semi-unique ID
can comprise a distinct value of a 64-bit code. According to still
other aspects, the information can include wireless channel resources
blanked by the AP, to facilitate interference reduction on such
resources. By employing aspects of wireless communication management
disclosed herein, efficient and reliable communication can be
affected in large heterogeneous AP networks. [0012]According to
further aspects of the subject disclosure, provided is a method of
wireless communication. The method can comprise generating a preamble
for a wireless signal, the preamble comprises network overhead
information pertinent to a BS transmitting the wireless signal. The
method can further comprise including information within the preamble
that identifies an access type of the BS. [0013]In other aspects,
disclosed is an apparatus that facilitates wireless communication.
The apparatus can comprise a communication processor that generates a
preamble for a wireless signal, the preamble comprises network
overhead information pertinent to a BS transmitting the wireless
signal. Additionally, the apparatus can comprise a context module
that includes information within the preamble that identifies an
access type of the BS and memory coupled to the communication
processor. [0014]According to still other aspects, provided is an
apparatus for wireless communication. The apparatus can comprise
means for generating a preamble for a wireless signal, the preamble
comprises network overhead information pertinent to a BS transmitting
the wireless signal. Further, the apparatus can comprise means for
including information within the preamble that identifies an access
type of the BS. [0015]According to one or more other additional
aspects, disclosed is at least one processor configured for wireless
communication. The processor(s) can comprise a first module
configured to generate a preamble for a wireless signal, the preamble
comprises network overhead information pertinent to a base station
(BS) transmitting the wireless signal. The processor(s) can further
comprise a second module configured to include information within the
preamble that identifies an access type of the BS. 



[0016]According to at least one further aspect, provided is a
computer program product comprising a computer-readable medium. The
computer-readable medium can comprise a first set of codes for
causing a computer to generate a preamble for a  6 wireless signal,
the preamble comprises network overhead information pertinent to a BS
transmitting the wireless signal. Furthermore the computer-readable
medium can comprise a second set of codes for causing a computer to
include information within the preamble that identifies an access
type of the BS. [0017]In addition to the foregoing, provided is a
method of facilitating wireless communication. The method can
comprise obtaining a wireless signal from a non-serving sector of a
wireless AN and scanning one or more portions of the wireless signal
for system data. The method can further comprise extracting
information from the system data that identifies an access type of BS
associated with the non-serving sector. [0018]According to further
aspects, disclosed is an apparatus that facilitates wireless
communication. The apparatus can comprise a receiver that obtains a
wireless signal from a non-serving sector of a wireless AN. The
apparatus can additionally comprise a data processor that scans one
or more portions of the wireless signal for system data and extracts
information from the system data that identifies an access type of BS
associated with the non-serving sector. [0019]In at least one other
aspect, disclosed is an apparatus configured to facilitate wireless
communication. The apparatus can comprise means for obtaining a
wireless signal from a non-serving sector of a wireless AN and means
for scanning one or more portions of the wireless signal for system
data Furtheimore, the apparatus can comprise means for extracting
information from the system data that identifies an access type of BS
associated with the non-serving sector. [0020]According to other
aspects, provided is at least one processor configured 



to facilitate wireless communication. The processor(s) can comprise a
first module configured to obtain a wireless signal from a
non-serving sector of a wireless AN and a second module configured to
scan one or more portions of the wireless signal for system data.
Moreover, the processor can comprise a third module configured to
extract information from the system data that identifies an access
type of BS associated with the non-serving sector. [0021]According to
still other aspects, provided is a computer program product
comprising a computer-readable medium. The computer-readable medium
can comprise a first set of codes for causing a computer to obtain a
wireless signal from a non-serving sector of a wireless AN.
Additionally, the computer-readable medium can comprise a second set
of codes for causing the computer to scan one or more portions of  7
the wireless signal for system data. Moreover, the computer-readable
medium can comprise a third set of codes for causing the computer to
extract information from the system data that identifies an access
type of BS associated with the non-serving sector. [0022]To the
accomplishment of the foregoing and related ends, the one or more
aspects comprise the features hereinafter fully described and
particularly pointed out in the claims. The following description and
the annexed drawings set forth in detail certain illustrative aspects
of the one or more aspects. These aspects are indicative, however, of
but a few of the various ways in which the principles of various
aspects can be employed and the described aspects are intended to
include all such aspects and their equivalents. BRIEF DESCRIPTION OF
THE DRAWINGS [0023]Fig. 1 illustrates a block diagram of an example
system that provides wireless communication in accordance with
aspects set forth herein. [0024]Fig. 2 depicts a block diagram of an
example communication apparatus for employment with a wireless
communication environment. 



[0025]Fig. 3 illustrates a block diagram of an example system
comprising a heterogeneous access network (AN) according to aspects
of the subject disclosure. [0026]Fig. 4 illustrates a block diagram
of an example transmission apparatus for configuring a wireless
signal preamble according to additional aspects. [0027]Fig. 5 depicts
a block diagram of example wireless signals comprising blanked
portions according to some aspects of the disclosure. [0028]Fig. 6
illustrates a block diagram of an example system comprising a base
station configured for a heterogeneous AN according to additional
aspects. [0029]Fig. 7 depicts a block diagram of an example system
comprising a mobile terminal configured to facilitate improved
communication in a heterogeneous AN. [0030]Figs. 8 and 8A illustrate
flowcharts of examples methodologies for providing improved wireless
communication in heterogeneous AP networks. 



[0031]Fig. 9 depicts a flowchart of a sample methodology for
providing improved mobility or interference management in wireless
communications. [0032]Fig. 10 illustrates a flowchart of a sample
methodology for accessing BS information from a wireless signal
according to some aspects disclosed herein.  8 [0033]Fig. 11 depicts
a flowchart of an example methodology for implementing improved
mobility or interference management according to further aspects.
[0034]Figs. 12 and 12A illustrate block diagrams of example systems
that provide wireless sector information for improved wireless
communications. [0035]Fig. 13 illustrates a block diagram of a sample
system that employs BS access type or ID information to improve
wireless data exchange. 



DETAILED DESCRIPTION [0036]Various aspects are now described with
reference to the drawings, wherein like reference numerals are used
to refer to like elements throughout. In the following description,
for purposes of explanation, numerous specific details are set forth
in order to provide a thorough understanding of one or more aspects.
It can be evident, however, that such aspect(s) can be practiced
without these specific details. In other instances, well-known
structures and devices are shown in block diagram form in order to
facilitate describing one or more aspects. [0037]In addition, various
aspects of the disclosure are described below. It should be apparent
that the teaching herein can be embodied in a wide variety of four s
and that any specific structure and/or function disclosed herein is
merely representative. Based on the teachings herein one skilled in
the art should appreciate that an aspect disclosed herein can be
implemented 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 employing a signal preamble to identify a type of base station
transmitting a wireless signal. One skilled in the art should
appreciate that similar techniques could apply to other communication
environments. [0038]As utilized herein, a preamble of a wireless
transmission is a signaling message that provides pilot and/or
control channel infoimation for telminals served by a neighboring
base station (or, e.g., any terminal not served by a base station
transmitting the wireless transmission). The neighboring terminals
can demodulate the preamble to  9 obtain operating data pertinent to
the transmitting base station. Accordingly, as utilized herein, a
preamble is distinct from serving cell wireless transmissions,
including broadcast or unicast transmissions, comprising data for
terminals served by the transmitting base station. Serving cell
transmissions are demodulated by terminals served by the serving
cell, to implement mobile operations such as paging, location
tracking, handoff, voice and/or data services, and so on.
100391Planned deployments of wireless access points (APs) in a
wireless access network (AN) typically consider position, spacing and
transmission/receive characteristics of transceiver devices. One goal
of planned deployment is to reduce interference among transmitters.
Thus, for instance, two base stations might be spaced apart a
distance similar to a maximum transmit range of their respective
transmitters. Accordingly, interference from one base station at the
other can be minimized. 



[0040]In unplanned or semi-planned AP deployments, wireless
transmitters are often not spaced considering their transmit power,
transmit direction, or like characteristics. Instead, it might not be
unusual for two or more similarly transmitting APs (e.g., that
transmit into substantially 360 degrees) to be in close proximity of
each other. Furthermore, in heterogeneous transmit power
environments, a high power AP (e.g., macro cell at 20 watts) may be
situated proximate a mid or low power transmitter (e.g., pico cell,
fcmto cell, etc., of varying transmission power, e.g., 1 watt). The
higher power transmitter can be a significant source of interference
for the low power transmitters. Furthermore, depending on proximity
of a receiver to the low power transmitter(s), significant
interference for the high power transmitter can result as well.
Accordingly, signal interference in semi or un-planned environments
and/or heterogeneous transmit power environments can often be a
significant problem as compared with the conventional planned macro
base station AN. [0041]In addition to the foregoing, restricted
access (RA) BSs can compound problems resulting from semi and
un-planned AP deployment. An RA BS can selectively provide access to
one or more terminal devices. RA BSs can also be termed private BSs,
closed group stations or some similar terminology. An RA BS can be
useful installed privately in a home, at an office, etc., that
utilizes private networking resources of an individual, business, or
the like. Owners of such a BS might not want those resources being
utilized by general access mobile users; accordingly, an RA BS  10
can limit access to pre-specified terminal devices, preserving
resources for authorized users. [0042]Un-planned, heterogeneous and
RA deployments can lead to poor geometrical conditions for a wireless
AN. Even without restricted association, a device that observes a
very strong signal from a macro BS could prefer to connect to a pico
BS, because the pico BS is "closer" to the terminal in terms of
path-loss. Thus, the pico BS is capable of serving the terminal at a
comparable data rate while causing less interference to the wireless
AN. However, a terminal monitoring the pico BSs signal (e.g., a
preamble comprising control and acquisition information) will observe
significant interference from the macro BS, resulting in a low signal
to noise ratio (SNR) at the tenninal (e.g., possibly rendering the
pico BS undetectable by the BS). [0043]Additional problems result
when an RA BS is introduced into the GA BS environment. In such a
case, a terminal device can be very close to a BS to which it is not
allowed to connect. Accordingly, this BS will cause very strong
interference (and, e.g., resulting in very low SNR) for a BS serving
the terminal (e.g., the closest BS the terminal is allowed to connect
to). In some cases, the interference can be so strong as to
desensitize an analog to digital (AID) converter of the terminal. For
instance, components of the terminal can typically be set based on
total received signal plus an interference level (which, e.g., can be
dominated by the RA BS in the above scenario). A signal level of the
serving BS can be so low as to be below a quantization noise level.
In this case, even if the interfering BS is present on different
frequency resources (e.g., a different sub-carrier or set of
sub-carriers) than the serving BS, the interfering BS can still
render the serving BS undetectable at the terminal, the latter being
masked by quantization noise. 



[0044]In order to alleviate some of the interference in heterogeneous
ANs, some BSs can transmit at reduced power on one or more portions
of the communication bandwidth of a wireless signal (or, e.g.,
transmit with no power on, or blank, those portions). In some aspects
of the disclosure, the portions of the communication bandwidth can
comprise one or more time frames, frequency sub-bands, and/or code
sub-divisions of the wireless signal. As an example, an interlace of
the wireless signal, which comprises every kth time frame of the
signal (e.g., every /3th frame can comprise an interlace in some
systems), can be reserved or preferred for low power and/or RA BSs.
Such BSs can transmit at full power on the reserved/preferred
interlace. Other  11 BSs, such as a macro and/or GA BS, can
blank/transmit at reduced power on the restricted/preferred
interlace, respectively. Accordingly, terminals will observe little
or no interference from at least the macro BS on the
restricted/preferred interlace. This can provide a cell splitting
benefit since many more pico or femto BSs can use the same bandwidth
that a single macro cell BS would otherwise use, improving data rates
available in the network. [0045]A BS blanking portions of the
communication bandwidth can, according to some aspects of the
disclosure, advertise portions of the wireless signal that are
blanked or where reduced power transmission is implemented. In one
aspect, a bitmap can be broadcast in a preamble explicitly indicating
which portions (e.g., interlaces) are blanked/transmitted with
reduced power. In another aspect, the BS can indicate a number of
portions it reserves, where the specific portions are implicitly
understood by a terminal based on the number. The advertisement can
be sent in a preamble of the wireless signal, so that terminals can
obtain the advertisement utilizing only sufficient power required to
monitor the preamble of the message. [0046]In at least one aspect of
the subject disclosure, a preamble of a wireless signal (or, e.g.,
other data of the wireless signal where suitable) can be transmitted
with low resource re-use (or low re-use), referred to as a low re-use
preamble (or low re-use data transmission). As utilized herein, low
resource re-use refers to employing only a portion of time,
frequency, code and/or symbol-based resources of a particular time
cycle of a wireless signal. Thus, for instance, low re-use can
involve transmitting data on three or fewer of four frequency
sub-bands associated with one time frame of the particular time
cycle. Full re-use (or, e.g., non re-use), on the other hand, refers
to employing all resources of at least one time frame of the
particular time cycle (optionally excluding buffer frequencies
utilized to reduce interference in neighboring frequency channels).
Thus, in the foregoing example, full re-use employs all four of the
frequency sub-bands to transmit the data [0047]Another problem with
heterogeneous wireless ANs is that terminals might not know what type
of BS a received signal originates from. Thus, based solely on
transmission parameters such as signal loss, interference, path loss,
etc., to a RA BS, a terminal can choose to access a mobile network
via the RA BS. Significant time and signaling can be lost determining
that the terminal does not, in fact, have authorization to use the RA
BS, or only has limited authorization (e.g., limited bandwidth,
limited  



12 application accessibility, limited network accessibility, and so
on). Accordingly, additional inefficiencies can result when RA and GA
BSs overlap in a wireless AN. To address this problem, a BS can
transmit data indicating whether a transmitting BS is a GA or RA BS.
The data can be included in a preamble of a wireless signal and can
be utilized by a terminal in synchronizing with a particular BS.
[0048]Further to the above, because RA BSs and small, low power GA
BSs can be deployed in an unplanned or semi-planned manner, large
numbers of such BSs can co-exist in a particular wireless AN (e.g.,
hundreds or even thousands of such BSs can exist in densely populated
areas). For instance, where individual home-owners set up personal RA
BSs for their homes/apartments, similar to wireless local area
network (WLAN) APs in a residential area, a great number of such BSs
can be seen by a terminal in the residential area (or, e.g., in a
high-rise apartment complex). As a result, overlap can occur in
synchronization signals that typically include some data to
distinguish APs of a wireless AN, leading to ID collisions. To
address this problem, a unique or semi-unique sector ID can be
incorporated into a preamble of a wireless signal. The terminal can
monitor the preamble to obtain the sector ID, and utilize such ID in
cell selection, handoff determinations, determining an active set of
BSs, or the like. As utilized herein, the term unique refers to a
code or other distinguishing identifier that is unique among all
access points of an operator's wireless network, optionally within
the confines of a particular state or country (e.g., so a code can
optionally be re-used in different countries where the operator
deploys network infrastructure, but not within the same state/country
and within the same operator's network). Semi-unique, on the other
hand, refers to a code that is distinct at least among access points
within a common location area or routing area of a network, or
distinct at least among access points sharing a common frequency band
employed by the wireless network. [0049]As used in the subject
disclosure, the terms "component," "system," "module" and the like
are intended to refer to a computer-related entity, either hardware,
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  13
electronic device and/or distributed between two or more electronic
devices. Further, these modules can execute from various
computer-readable media having various data structures stored
thereon. The modules can communicate by way of local and/or remote
processes such as in accordance with a signal having one or more data
packets (e.g., data from one component interacting with another
component in a local system, distributed system, and/or across a
network such as the Internet with other systems by way of the
signal). Additionally, components or modules of systems described
herein can be rearranged and/or complemented by additional
components/modules/systems in order to facilitate achieving the
various aspects, goals, advantages, etc., described with regard
thereto, and are not limited to the precise configurations set forth
in a given figure, as will be appreciated by one skilled in the art.
[0050]Furthermore, various aspects are described herein in connection



[0051]In one or more exemplary embodiments, the functions described
can be implemented in hardware, software, firmware, middleware,
microcode, or any suitable combination thereof If implemented in
software, the functions can be stored on or transmitted over as one
or more instructions or code on a computer-readable medium.
Computer-readable media includes both computer storage media and
communication media including any medium that facilitates transfer of
a computer program from one place to another. A storage media can be
any physical media that can be accessed by a computer. By way of
example, and not limitation, such computer storage media 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-
14 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 subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then
the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
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 [0052]For a hardware implementation, the
processing units' various illustrative logics, logical blocks,
modules, and circuits described in connection with the aspects
disclosed herein can be implemented or performed within one or more
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays
(FPGAs), discrete gate or transistor logic, discrete hardware
components, general purpose processors, controllers,
micro-controllers, microprocessors, other electronic units designed
to perform the functions described herein, or a combination thereof A
general-purpose processor can be a microprocessor, but, in the
alternative, the processor can be any conventional processor,
controller, microcontroller, or state machine. A processor can also
be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a
DSP core, or any other suitable configuration. Additionally, at least
one processor can comprise one or more modules operable to perform
one or more of the steps and/or actions described herein.
[0053]Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using
standard programming and/or engineering techniques. Further, the
steps and/or actions of a method or algorithm described in connection
with the aspects disclosed herein can be embodied directly in
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



[0054]Additionally, the word "exemplary" is used herein to mean
serving as an example, instance, or illustration. Any aspect or
design described herein as "exemplary" is not necessarily to be
construed as preferred or advantageous over other aspects or designs.
Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term "or" is
intended to mean an inclusive "or" rather than an exclusive "or".
That is, unless specified otherwise, or clear from context, "X
employs A or B" is intended to mean any of the natural inclusive
permutations. That is, if X employs A; X employs B; or X employs both
A and B, then "X employs A or B" is satisfied under any of the
foregoing instances. In addition, the articles "a" and "an" as used
in this application and the appended claims should generally be
construed to mean "one or more" unless specified otherwise or clear
from context to be directed to a singular form. [0055]As used herein,
the terms to "infer" or "inference" refer generally to the process of
reasoning about or inferring states of the system, environment,
and/or user from a set of observations as captured via events and/or
data. Inference can be employed to identify a specific context or
action, or can generate a probability distribution over states, for
example. The inference can be probabilistic-that is, the computation
of a probability distribution over states of interest based on a
consideration of data and events. Inference can also refer to
techniques employed for composing higher-level events from a set of
events and/or data. Such inference results in the construction of new
events or actions from a set of observed events and/or stored event
data, whether or not the events are correlated in close temporal
proximity, and whether the events and data come from one or several
event and data sources. [0056]Referring now to the Figures, Fig. 1
illustrates a wireless communication system 100 with multiple BSs 110
(e.g., wireless APs) and multiple terminals 120 (e.g., UTs), such as
can be utilized in conjunction with one or more aspects. A BS (110)
is generally a fixed station that communicates with the terminals and
can also be called an access point, a Node B, or some other
terminology. Each BS 110 provides communication coverage for a
particular geographic area or coverage area, illustrated as three
geographic areas in Fig. 1, labeled 102a, 102b, and 102c. The term
"cell" can refer to a BS and/or its coverage area depending on the
context in which the term is  16 used. To improve system capacity, a
BS geographic area/coverage area can be partitioned into multiple
smaller areas (e.g., three smaller areas, according to cell 102a in
Fig. 1), 104a, 104b, and 104c. Each smaller area (104a, 104b, 104c)
can be served by a respective base transceiver subsystem (BTS). The
term "sector" can refer to a BTS and/or its coverage area depending
on the context in which the term is used. For a sectorized cell, the
BTSs for all sectors of that cell are typically co-located within the
base station for the cell. The transmission techniques described
herein can be used for a system with sectorized cells as well as a
system with un-sectorized cells. For simplicity, in the following
description, unless specified otherwise, the term "base station" is
used generically for a fixed station that serves a sector as well as
a fixed station that serves a cell. [0057]Terminals 120 are typically
dispersed throughout the system, and each terminal 120 can be fixed
or mobile. Terminals 120 can also be called a mobile station, user
equipment, a user device, or some other terminology, as describe



stations 110 and provides coordination and control for BSs 110. For a
distributed architecture, BSs 110 can communicate with one another as
needed (e.g., by way of a backhaul network communicatively coupling
the BSs 110). Data transmission on the forward link often occurs from
one access point to one access terminal at or near the maximum data
rate that can be supported by the forward link and/or the
communication system. Additional channels of the forward link (e.g.,
control channel) can be transmitted from multiple access points to
one access terminal. Reverse link data communication can occur from
one access terminal to one or more access points. [0059]Fig. 2 is an
illustration of an ad hoc or unplanned/semi-planned wireless
communication environment 200, in accordance with various aspects.
System 200 can comprise one or more BSs 202 in one or more cells
and/or sectors that receive, transmit, repeat, etc., wireless
communication signals to each other and/or to one or more mobile  17
devices 204. As illustrated, each BS 202 can provide communication
coverage for a particular geographic area, illustrated as four
geographic areas, labeled 206a, 206b, 206c and 206d. Each BS 202 can
comprise a transmitter chain and a receiver chain, each of which can
in turn comprise a plurality of components associated with signal
transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, and so forth.),
as will be appreciated by one skilled in the art. Mobile devices 204
can be, for example, cellular phones, smart phones, laptops, handheld
communication devices, handheld computing devices, satellite radios,
global positioning systems, PDAs, and/or any other suitable device
for communicating over wireless network 200. System 200 can be
employed in conjunction with various aspects described herein in
order to facilitate providing and/or utilizing synchronized wireless
signal transmission in a wireless communication environment (200), as
set forth herein. 10060]Fig. 3 illustrates a block diagram of an
example system 300 comprising a heterogeneous AN according to aspects
of the subject disclosure. The system 300 comprises a transmission
apparatus 302 that can configure wireless signals transmitted by one
or more APs (310A, 310B, 310C, 310D) of the wireless AN.
Specifically, the transmission apparatus 302 can configure a preamble
of such wireless signals to include information that facilitates
communication with devices (304) in the heterogeneous AN. [0061]In
one or more aspects of the subject disclosure, transmission apparatus
302 can include a communication processor 206 that can generate a
preamble for a wireless signal. The preamble can comprise network
overhead information. Such information can include synchronization
signals (e.g., primary synchronization channel [PSC] and secondary
synchronization channel [SSC], of a third generation partnership
project [3GPP] long term evolution [LTE] system, PBCCH and SBCCH of
an ultra mobile broadband [UMB] system, or other
synchronization/acquisition signals of other mobile network systems
etc.), control channel signals (e.g., a forward primary broadcast
control channel [F-PBCCH] and/or a forward secondary broadcast
control channel [FSBCCH] as used in a UMB system), and the like,
suitable for a particular type of wireless AN (e.g., LTE, UMB, global
system for mobile communication [GSM], universal mobile
telecommunications system [UMTS], wideband code division multiple
access [W-CDMA], and so on). Furthermore, transmission apparatus 302
can include a context module 308 that includes information pertinent



some aspects, the information can include data indicating an access
type of the transmitting BS 310A. For example, a bit can specify
whether the transmitting BS 310A is a GA BS or a RA BS. Accordingly,
a receiving mobile device 304 can monitor the preamble of the
wireless signal to determine whether it should access the
transmitting BS 310A. If the data indicates the BS is GA, mobile
device 304 can select the BS for communication. If the data indicates
the BS is RA, mobile device 304 can attempt to access the BS 310A,
obtain additional information, ignore the BS 310A (e.g., if the
device 304 determines it is not authorized to access the RA BS), or
other suitable actions. [0062]In some aspects of the disclosure,
context module 308 can include the data identifying access type in an
acquisition pilot of the wireless signal preamble (e.g., a TDM3 pilot
of a UMB system) utilized to transmit system determination
information. In other aspects, the data can be included in control
channel information incorporated in the preamble (e.g., F-PBCCH,
F-SBCCH, etc.). It should be appreciated, however, that the
information identifying access type of the transmitting BS can be
incorporated into any suitable portion of the wireless signal
preamble, as described herein or made known to one of skill in the
art by way of the context provided herein. [0063]According to some
aspects, the mobile device 304 can query the transmitting BS 310A to
determine whether the device 304 is authorized to access the BS 310A.
The query can submit ID information of the mobile device 304 to
identify the device 304. Alternatively, or in addition, the query can
request a closed access group (CAG) of an RA BS (310A) to determine
whether the mobile device 304 is authorized on the RA BS (310A). In
some aspects, a response to the query can indicate the mobile device
304 is authorized, not authorized, or has limited access. Limited
access can include a 'soft' restriction, indicating that the mobile
device 304 can obtain limited services from the RA BS (310A). Limited
services can comprise, for instance, voice only service, limited data
rates for data services, limited application support, limited network
access, and so forth. The query response from the RA BS (310A) can be
broadcast in a separate portion of the wireless signal preamble, or
communicated to the mobile device 304 via unicast messaging.
[0064]According to one or more further aspects, context module 308
can incorporate a unique or semi-unique sector ID, as defined supra,
of the transmitting BS 310A with the information pertinent to the
distinct type of the BS (310A). The unique  19 sector ID can uniquely
identify the BS (310A) on the wireless AN, or on a service provider's
entire network (optionally limited to a state or country - in such
optional case, sector ID collisions can occur on the operator's
network and still be classified as unique, as utilized herein, so
long as the collisions do not occur in the same state or country). A
semi-unique sector ID can be any uniquely identify the BS (310A)
within a location area or tracking area of the wireless AN, or at
least on a particular frequency band employed by the wireless AN.
[0065]The sector ID can be included in the preamble of the wireless
signal to distinguish the transmitting BS 310A from numerous other
BSs (310A, 310B, 310C, 310D). For instance, where thousands of macro,
micro, pico, femto and/or like BSs are included in a wireless AN,
employing a typical ID for such BSs can result in ID collision for
one or more of the BSs (e.g., where the typical ID comprises only
dozens or a couple hundred unique instances). As one example, a



[0066]The sector ID can be incorporated into various portions of the
wireless signal preamble. In some aspects, the wireless signal can be
sized appropriately to accommodate the sector ID. In other aspects,
the sector ID can be modulated in portions of the wireless signal
utilized for other preamble information. For instance, the ID can be
transmitted in alternating preambles of alternating superframes of
the wireless signal. As a particular example, a first superframe and
preamble can include control channel information (e.g., F-SBCCH) in a
portion (e.g., frame) of the preamble and a second superframe and
preamble can replace the control channel information with the sector
ID. Accordingly, a mobile device 304 can receive the control channel
information and sector ID in alternating superframes of the wireless
signal. It should be appreciated that another suitable modulation of
control channel or like information and the sector ID can be
implemented within the scope of the subject disclosure. [0067]In at
least some aspects of the disclosure, the transmission apparatus 302
can further include information identifying blanked portions of the
wireless signal in the  20 message preamble. For instance, where a
macro BS (310D) blanks an interlace of the wireless signal to reduce
or eliminate interference with RA BSs on the interlace,
timeline-based functions of the macro BS (310D) can be interrupted if
the mobile device 304 expects to obtain information in the blanked
interlace. Such timeline-based functions can include Automatic
Repeat-reQuest (ARQ) functions, hybrid ARQ (HARQ) functions, and so
on. Accordingly, the transmission apparatus 302 can include a
schedule of blanked frames, and identify such frames, enabling the
mobile device 304 to recognize such frames and respond accordingly.
[0068]As described, system 300 provides several improvements to OTA
messaging to facilitate wireless communication in a heterogeneous
wireless AN. The improvements can lead to efficient interaction with
one or more GA or RA BSs. Furthermore, by employing a preamble to
transmit information pertinent to BS type, ID and/or scheduling,
mobile devices 304 can participate in such communications utilizing
relatively little processing (e.g., only processing required to
analyze the message preamble). Such a configuration can reduce or
minimize power consumption at such devices 304 and extend battery
life. Accordingly, significant benefits arc achieved by system 300 in
a heterogeneous wireless AN. [0069]Fig. 4 illustrates a block diagram
of an example system 400 comprising a transmission apparatus 402 for
configuring a wireless signal preamble according to additional
aspects. The transmission apparatus can include information pertinent
to a distinct type of a transmitting BS, as described herein. The
information can include access type, unique BS identity, scheduling
information, and the like. Such information and rules for
configuring/transmitting the information can be stored in memory 406
[0070]The transmission apparatus can comprise a communication
processor 



404 that generates a preamble for a wireless signal transmitted by a
BS (414) of a wireless AN. In addition, a context module 412 can
include the information pertinent to the type of BS in the preamble.
According to some aspects, a context scheduler 408 can schedule at
least a portion of the preamble into a time or frequency sub-slot of
the wireless signal that is (are) designated for a particular type of
BS (414). For instance, an interlace reserved for RA and/or low/mid
power GA BSs can be employed if the transmitting BS (414) qualifies
as such an RA or GA BS. Furthermore, if the transmitting BS does not
qualify as such BS type, context scheduler 408 can blank the reserved
interlace and schedule the preamble into other portions of the
wireless signal.  21 [0071]In some aspects, a message structure
module 410 can identify a portion of the wireless signal reserved for
transmission by a different type of BS than the transmitting BS. As
an example of the foregoing, if the transmitting BS (e.g., macro GA
BS) blanks a portion of the wireless signal (e.g., an interlace)
reserved for BSs of a different type (e.g., RA or mid/low power GA
BSs) message structure module 410 can identify the blanked portion in
the preamble of the wireless signal. Accordingly, a mobile device
observing the preamble can identify the blanked portion. In some
aspects, the reserved portion of the wireless signal can be
explicitly identified in a bitmap. In other aspects, the reserved
portion can be implicitly identified by indicating a number of time
slots and/or frequency sub-bands of the wireless signal comprising
the reserved portion. A value of the number can implicitly identify
which time slots! frequency sub-bands are included in the reserved
portion. According to still other aspects, the message structure
module 410 can identify the reserved portion as part of the
transmitting BSs control channel information, transmitted in the OTA
preamble. In further aspects, the module 410 can replace a subset of
the control channel information with the identifying information
(e.g., bitmap, number of reserved slots/sub-bands). In at least one
other aspect, the module 410 can include the identifying information
in a segment of the wireless signal unassociated with control channel
information of the BS. [00721In some aspects of the disclosure, the
context module 412 can determine the distinct type of the
transmitting BS based at least in part on an access type of such BS.
For example, if the BS is a GA or RA BS, the BS type can be
determined as GA or RA (e.g., a personal femto BS). Alternatively, or
in addition, the distinct type can be determined at least in part on
a default transmit power or sector size of the BS. For instance, if
the BS serves a micro cell or pico cell, the BS can be determined as
a micro or pico type BS. Likewise, where the BS transmits at a
default transmit power suitable for a micro or pico BS, the type can
be determined as a micro or pico type BS. The type of BS (e.g.,
macro, micro, pico, femto, GA, RA, etc.) can be indicated utilizing
suitable information (e.g., 1-bit number, 3-bit number, and so forth)
included in a preamble of a wireless signal. [00731In addition to the
foregoing, system 400 can comprise a wireless transmitter 414 coupled
to the transmission apparatus 402. Such transmitter 414 can be
utilized at least to send a wireless signal (e.g., broadcast,
unicast) to remote devices (e.g., a mobile terminal). The wireless
transmitter 414 can comprise a modulator and  22 wireless transceiver
of a BS of a wireless AN. The wireless AN can be part of a UMB
system, a third generation partnership project (3GPP) long-term



[0074]Fig. 5 depicts a sample block diagram 500 of example wireless
signals 502A, 502B comprising blanked portions (506A, 506B) according
to some aspects of the disclosure. The blanked portions (506A, 506B),
indicated by shaded regions of the wireless signals 502A, 502B, can
facilitate reduced interference in such portions of the wireless
signal. For example, a particular type of BS (e.g., macro BS) can
schedule no data at such portions (506A, 506B) to reduce interference
for low power and/or RA BSs and enable such BSs to utilize the full
bandwidth of such portions (506A, 506B) of the messages 502A, 502B.
In one aspect, the blanked portions (506A, 506B) can comprise a
single interlace (e.g., every eighth frame) of a wireless signal
502A, 502B. As described herein, a BS can advertise which portions
(506A, 506B) are blanked. [0075]According to particular aspects of
the subject disclosure, blanked portions 506A of a wireless signal
502A can be scheduled with a constant number of data portions (e.g.,
frames 504) in between. In other aspects, the blanked portions 506B
can be bundled at an end of one interlace and beginning of another
interlace, as depicted at wireless signal 502B. In the latter case,
timeline-based functions (e.g., ARQ, HARQ) can be maintained in
consecutive portions of the wireless signal, for instance, prior to
and subsequent the bundled blanked portions 506B. In either
arrangement, location of blanked frames can be implicitly or
explicitly defined in data included in a preamble of the wireless
signals 502A, 502B to inform receiving devices of the arrangement. By
including such information in the wireless signal preamble, minimal
processing power can be expended by the receiving devices in order to
obtain such information, facilitating efficient wireless
communications. [0076]Fig. 6 depicts a block diagram of an example
system 600 comprising a base station 602 configured for a
heterogeneous AN and one or more ATs 604 (e.g., mobile devices)
according to aspects of the subject disclosure. Base station 602 can
be configured to facilitate efficient communication with the AT(s)
604 in conjunction with other BSs (not depicted) of varying transmit
power and/or access configurations. For instance, base station 602
can be configured to schedule preamble information  23 identifying a
particular type of the base station 602. The type can include general
or restricted access, cell size, unique cell ID, particular
scheduling information, or the like. [0077]Base station 602 (e.g.,
access point, ...) can comprise a receiver 610 that receives
signal(s), and wireless signals from one or more ATs 604 through one
or more receive antennas 606, and a transmitter 626 that transmits
coded/modulated wireless signals provided by modulator 624 to the one
or more ATs 604 through a transmit antenna(s) 608. Receiver 610 can
receive information from receive antennas 606 and can further
comprise a signal recipient (not shown) that receives uplink data
transmitted by AT(s) 604. Additionally, receiver 610 is operatively
associated with a demodulator 612 that demodulates received
information. Demodulated symbols are analyzed by a communication
processor 614. Communication processor 614 is coupled to a memory 616
that stores information related to functions provided by base station
602. 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 information into a predetermined portion of a



message preamble for wireless signals comprising at least network
overhead information (e.g., synchronization signals, control channel
information). In addition, communication processor 614 can be coupled
to a context module 618 that can include information pertinent to a
distinct type of the BS into the preamble generated by the
communication processor 614, as described herein. Such information
can include a bit(s) identifying access type (e.g., RA, GA) of the BS
and/or transmit power or cell size of the BS (e.g., macro, micro,
pico, femto). The information can further comprise a sector ID
utilized to identify the base station 602 among a large number of
other base stations in a wireless AN, or on a service provider's
network. In addition, the information can include scheduling
arrangements suitable for successful communication in a heterogeneous
wireless AN. [0079]Communication processor 614 can additionally be
coupled with a message structure module 620 that identifies portions
of a wireless signal transmitted by 24 the base station 602 that are
reserved for transmission by different types of BSs, as described
herein. Identification can be explicit (e.g., employing a bitmap that
identifies a location and/or time slot/frequency sub-band) or
implicit (e.g., comprising a number of such portions), and can be
included in control channel portions of the wireless signal preamble.
Moreover, communication processor 614 can be coupled with a context
scheduler 622 that schedules one or more portions of the wireless
signal preamble into segments of the message designated for a type of
the base station 602. For instance, the preamble can be scheduled to
a portion of the message designated for RA BSs if the base station is
a RA BS. By including information identifying a type of the base
station 602 in the wireless signal preamble, AT(s) 604 can determine
whether to access the base station 602, how to obtain and respond to
timeline-based functions, and how to identify the base station 602,
simply by analyzing the preamble. Accordingly, such information
originated from large numbers of such base stations 602 in a
heterogeneous wireless AN can be analyzed with minimal processing
power at the AT(s) 604. [0080]Fig. 7 depicts a block diagram of an
example system 700 comprising a mobile terminal 702 configured to
facilitate improved communication in a heterogeneous AN. Mobile
terminal 702 can be configured to wirelessly couple with one or more
base stations 704 (e.g., access point) of a wireless AN. Mobile
terminal 702 can receive wireless signals from the base station 704
on a FL channel and respond with wireless signals on a RL channel, as
known in the art. In addition, mobile terminal 702 can obtain
preamble information transmitted by the base station 704 by scanning
selected portions of a wireless signal, based on a type (e.g.,
transmission power, GA, RA) of the base station 704. In addition,
mobile terminal 702 can extract information identifying a distinct
type of the base station 704 from the preamble. In some aspects,
mobile terminal 702 can utilize the information to obtain an access
status of the mobile terminal 702 with respect to the base station
704. [0081]Mobile terminal 702 includes at least one antenna 706
(e.g., a transmission receiver or group of such receivers comprising
an input interface) that receives a signal (e.g., an over-the-air
[OTA] transmission) and receiver(s) 708, which performs typical
actions (e.g., filters, amplifies, down-converts, etc.) on the
received signal. In general, antenna 706 and transmitter 726
(collectively referred to as a transceiver) can be configured to



[00821Antenna 706 and receiver(s) 708 can also be coupled with the
demodulator 710 that can demodulate received symbols and provide them
to data processor(s) 712 for evaluation. It should be appreciated
that data processor(s) 712 can control and/or reference one or more
components (706, 708, 710, 714, 716, 718, 720, 722, 724, 726) of the
mobile terminal 702. Further, data processor(s) 712 can execute one
or more modules, applications, engines, or the like (714, 718, 720,
722) that comprise information or controls pertinent to executing
functions of the mobile terminal 702. For instance, such functions
can include scanning received wireless signals for a type of the base
station 704, identity of the base station 704, and/or channel
scheduling of the base station 704. In addition, functions can
include accessing a base station 704, including the base station 704
in an active set, querying the base station 704 for an access status,
or like operations, as described herein. [0083]Mobile terminal 702
can additionally include memory 716 that is operatively coupled to
data processor(s) 712. Memory 716 can store data to be transmitted,
received, and the like, and instructions suitable to conduct wireless
communication with a remote device (704). Further, memory 716 can
store the modules, applications, engines, etc. (714, 718, 720, 722)
executed by processor(s) 712, above. According to some aspects,
antenna(s) 706 can obtain a wireless signal from a sector (704) of a
wireless AN. Data processor(s) 712 can scan portion of the wireless
signal to obtain a message preamble and type identifying information
of the base station 704. For instance, the data processor(s) 712 can
determine whether base station 704 is a RA BS, GA BS, or limited
access (LA) BS, at least in part from the type identifying
information. In the latter case, where the base station 704 is
determined to be restricted, a query module 718 can employ a unicast
message to obtain an access statue of mobile terminal 702 from the
base station 704. The status can comprise information indicating
whether the mobile terminal 704 is included within a CAG.
Alternatively, or in addition, a response to the unicast message can
comprise the CAG. In such case, data processor(s) 712 can determine
whether mobile terminal 702 is included within the CAG of the base
station 704. An access module 714 can activate the base station 704
based at least in part on the distinct type of the base station 704
(e.g., if mobile terminal 702 is included within the CAG).  26
[0084]According to additional aspects, data processor(s) 712 can
extract a sector ID from the preamble of the wireless signal. The
sector ID can uniquely identify the base station 704 in a particular
tracking area or location area of a service provider's network, or on
a particular frequency band employed by such network (e.g., a
semi-unique sector ID, as defined herein), or can uniquely identify
base station 704 among all other such base stations on a service
provider's network in general (e.g., a unique ID, as defined herein).
Additionally, a communication quality module 720 can submit the
sector ID in conjunction with a request to reduce interference. For
example, if signals from base station 704 are causing interference
for mobile terminal 702, the sector ID can be submitted in
conjunction with a resource utilization message (RUM) requesting
reduction of transmit power on one or more channel resources utilized
by the mobile terminal 702. In other aspects, a handoff module 722
can add the sector ID to an active set of BSs managed by the mobile
terminal 702. Furthermore, the sector ID can be also utilized in



27 components or sub-components, ancUor additional components. For
example, a system could include transmission apparatus 402,
transmitter 414, and mobile device 304, 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 components could be combined into a single component
providing aggregate functionality. For instance, communication
processor 306 can include context module 308, or vice versa, to
facilitate generating a preamble and including information
identifying BS type into the preamble by way of a single component.
The components can also interact with one or more other components
not specifically described herein but known by those of skill in the
art. [0087]Furthermore, as will be appreciated, various portions of
the disclosed systems above and methods below may include or consist
of artificial intelligence or knowledge or rule based components,
sub-components, processes, means, methodologies, or mechanisms (e.g.,
support vector machines, neural networks, expert systems, Baycsian
belief networks, fuzzy logic, data fusion engines, classifiers...).
Such components, inter alia, and in addition to that already
described herein, can automate certain mechanisms or processes
performed thereby to make portions of the systems and methods more
adaptive as well as efficient and intelligent. 10088]In view of the
exemplary systems described supra, methodologies that may be
implemented in accordance with the disclosed subject matter will be
better appreciated with reference to the flow charts of FIGs. 8-11.
While for purposes of simplicity of explanation, the methodologies
are shown and described as a series of blocks, it is to be understood
and appreciated that the claimed subject matter is not limited by the
order of the blocks, as some blocks may occur in different orders
and/or concurrently with other blocks from what is depicted and
described herein. Moreover, not all illustrated blocks may be
required to implement the methodologies described hereinafter.
Additionally, it should be further appreciated that the methodologies
disclosed hereinafter and throughout this specification are capable
of being stored on an article of manufacture to facilitate
transporting and transferring such methodologies to computers. The
term article of manufacture, as used, is intended to encompass a
computer program accessible from any computer-readable device, device
in conjunction with a carrier, or storage medium.  28 [0089]Figs. 8
and 8A illustrate flowcharts of example methodologies 800,800A for
providing improved wireless communication in heterogeneous AP
networks. Method 800, at 802, can generate a preamble for an OTA
communication message, where such preamble contains at least network
overhead information. Additionally, at 804, method 800 can include
information pertinent to a distinct type of a transmitting BS into
the preamble. The information can include an access type of the BS, a
sector ID of the BS, scheduling information of the BS, or the like,
as described herein. In some aspects, the access type can indicate a
GA or RA type of BS, or sector size/transmit power of the BS. In
particular aspects, the access type can further include a CAG of the
BS, enabling receiving devices to identify whether they are
authorized to access the BS. Accordingly, information utilized to
facilitate communication in a heterogeneous wireless AN, or reduce
interference in such AN, can be obtained by monitoring the preamble



reserved for BSs other than a BS transmitting the wireless signal.
Such resources can include suitable time, frequency, code, signal or
like resources, or a combination thereof. Furthermore, the reserved
resources can be full re-use resources (e.g., where a single set of
data is transmitted on the established resource) or fractional re-use
resources (e.g., employing subsets of an established resource for
communicating a set of data, rather than all of a particular
resource, enabling multiple BSs to transmit data on the established
resource, for instance). According to some aspects, the transmitting
BS can be configured to transmit with reduced power on the reserved
set of resources, or blank such resources (e.g., transmit with no
power). [0091]At 804A, method 800A can transmit data identifying the
set of reserved resources on the wireless signal. Accordingly,
terminals receiving the signal can identify resources that the
transmitting BS will blank, or will transmit with reduced power on.
The terminals can utilize the reserved resources when served by a BS
other than the transmitting BS (or, e.g., a BS of a different access
type, transmit power type, re-use type, or other suitable BS type,
from the transmitting BS) for interference management or mobility
management. As an example, a terminal could inform a serving BS of
the blanked resources. The serving BS can then schedule high QoS data
on the reserved resources for reduced interference from the
transmitting BS.  29 Additionally, the serving BS can lower transmit
power on such resources as a result of the reduced interference,
reducing interference caused by the serving BS to other nearby
terminals. [0092]Fig. 9 depicts a flowchart of a sample methodology
900 for providing BS type information in message preamble to improve
reliability in wireless communications. At 902, method 900 can
provide indicia identifying a type of a transmitting BS into a
preamble of a wireless signal. At 904, method 900 can optionally
schedule at least a portion of the preamble in a frame of the
wireless signal specifically designated for the type of the
transmitting BS. For instance, the preamble or portion thereof can be
scheduled into a frame or frames designated for RA BSs, GA BSs,
low/mid power BSs, or the like. Such an arrangement can significantly
reduce interference for remote devices at least on the designated
portion(s) of the wireless signal. [0093]At 906, method 900 can
incorporate data into the preamble that identifies a BS access type,
transmit power type or re-use type. For instance, the data can
indicate whether the BS is a RA or GA BS. Alternatively, or in
addition, the data can indicate whether the BS is a macro, micro,
pico, or femto BS, or whether the BS employs full reuse or fractional
re-use. In additional aspects, the data can further comprise
information indicating what devices are eligible to access the BS,
reducing signaling required by a mobile terminal in determining
access authorization. [0094]At 908, method 900 can incorporate unique
or semi-unique sector ID information (as defined herein) in the
preamble data. The sector ID can be scheduled in a particular portion
of the preamble designated for such information, can be modulated
with other information (e.g., control channel information) in one or
more preambles of the wireless signal, or the like, as described
herein. The sector ID data can facilitate mobility determinations
(e.g., handoff, active set management, etc.) and/or interference
reduction (e.g., RUM messages) in a heterogeneous wireless AN,
comprising few or many APs. 



[0095]At 910, method 900 can identify a portion of the wireless
signal reserved for BSs of a type different than the transmitting BS.
For instance, the preamble can indicate certain portions of the
wireless signal that are blanked by the transmitting BS. Such
indication can be contained in a bitmap explicitly identifying such
portion(s) of the wireless signal, or one or more bits indicating a
number of such portions, as  30 described herein. As described,
method 900 can facilitate efficient wireless communication in
heterogeneous networks, by including the type information in the
preamble message typically monitored by nearby mobile devices.
[0096]Fig. 10 illustrates a flowchart of a sample methodology 1000
for accessing BS type information in a wireless signal according to
some aspects disclosed herein. At 1002, method 1000 can obtain a
wireless signal from a sector of a wireless AN. At 1004, method 1000
can scan one or more portions of the wireless signal for system data.
At 1006, method 1000 can extract information from the system data
that identifies an access type, unique or semi-unique sector ID, or
reserved signal resources pertinent to a BS that originates the
wireless signal. The access type can be utilized to determine whether
access to the BS is permitted, prior to signaling the BS for such
access. Furthermore, the distinct type information can be utilized to
identify the BS in a wireless AN, for mobility and/or interference
management purposes, for instance. Additionally, information
extracted from the system data can be utilized to infer scheduling
protocols, such as blanked portions of the wireless signal or
portions transmitted at reduced power. Such scheduling protocols can
be employed in managing mobility, interference avoidance, or in some
aspects, timeline-based functions of the wireless AN (e.g., HARQ
functions), as described herein. [0097]Fig. 11 depicts a flowchart of
an example methodology 1100 for accessing and utilizing BS type
information in a wireless signal according to further aspects. At
1102, method 1100 can extract BS type information from a preamble of
a received wireless signal. At 1104, method 1100 can access the BS in
part based on the BS type information. For instance, where the type
information indicates the BS is a GA BS, authorization to access to
the BS can be inferred. Where the type information indicates the BS
is a RA BS, authorization to access can be determined at a receiving
device, or additional signaling with the BS can be conducted to
determine such authorization. [0098]At 1106, method 1100 can query
the BS for an access status. A result of the query can indicate
authorization status, or degree of authorization. For instance,
degree can indicate no authorization, full authorization, or limited
authorization. In the latter case, authorization can be limited to a
particular type of communication (e.g., voice only), particular data
rate, particular application usage, particular network access, and/or
the like.  



31 10099]At 1108, method 1100 can obtain a unique or semi-unique
sector ID from the preamble. The sector ID can be utilized in
mobility management and/or interference management, as described
herein. At 1110, method 1100 can identify a portion of the wireless
signal blanked by a transmitting BS. Blanked portions can be utilized
to monitor other BSs with reduced interference, for instance. In
other aspects, the blanked portions can be identified and managed in
conjunction with timeline-based functions of the BS. [00100]At 1112,
method 1100 can employ the blanked portion in mobility or
interference management. For instance, terminals can handoff to a
serving BS employing resources that are blanked or transmitted at
reduced power by the BS, due to the lower interference on those
resources. As another example, a terminal can report the blanked
portion to a current serving BS in conjunction with interference
management (e.g., to switch to the blanked resources). As described,
method 1100 can facilitate efficient communication with wireless APs
by identifying a type of AP from a message preamble and interacting,
or refraining to interact, with the AP in a manner suited to the
type. [00101]Figs. 12 and 12A illustrate block diagrams of example
systems 1200, 1200A that provide improved wireless communications
according to some aspects of the subject disclosure. System 1200 can
comprise a means 1202 for generating a preamble of a wireless signal.
In addition, system 1200 can comprise a means 1204 for including BS
type information into the preamble. The type information can comprise
an access type of the BS, as well as information identifying devices
authorized to access the BS. Further, the information can comprise ID
information uniquely identifying the BS among large numbers of other
BSs in a wireless AN, or multiple wireless ANs, or other BSs of a
provider's network. Moreover, the information can comprise scheduling
information utilized in type-specific communications designed to
reduce interference in a wireless AN for various type BSs (e.g., RA
and GA BSs, high power and low power BSs, and so on. [00102]System
1200A can comprise a means 1202A for establishing a set of resources
of a wireless signal that are reserved for a BS other than a BS
transmitting the wireless signal. Alternatively, the resources can be
reserved for a type of BS different than a type of the transmitting
BS (e.g., a different transmit power type, access type, reuse type).
According to some aspects, the transmitting BS, or BSs having a
common  32 transmit power, re-use or access type, can be configured
to blank or transmit at reduced power on the reserved resources. In
addition to the foregoing, system 1200A can comprise a means 1204A
for including data within the wireless signal that identifies the
reserved resources. The data can be included in system data that is
generally accessible to terminals in range of the transmitting BS. In
some aspects, the data can be included in a preamble of the wireless
signal, optionally a re-use preamble. 



[00103]Fig. 13 illustrates a block diagram of a sample system 1300
that accesses and utilizes BS type information in preamble messaging
to improve wireless data exchange. System 1300 can comprise a means
1302 for obtaining a wireless signal. Such means 1302 can comprise a
wireless antenna, receiver, demodulator, processor(s), memory, and/or
like components suitable for receiving and interpreting the wireless
signal in a wireless communication environment. Furthermore, system
1300 can comprise a means 1304 for scanning portions of the wireless
signal. The means 1304 can comprise instructions for identifying a
preamble of the wireless signal from the scanned portions.
Furthermore, system 1300 can additionally comprise a means 1306 for
cxtracting information from the preamble of the wireless signal. In
some aspects, the means 1306 can be configured to selectively extract
information identifying a type of BS transmitting the wireless
signal. In other aspects, the means 1306 can be configured to
selectively extract a unique or semi-unique sector ID (as defined
herein) of the transmitting BS from the preamble. According to
further aspects, the means 1306 can be configured to selectively
extract scheduling information pertaining to blanked portions of the
wireless signal, or portions designated for a BS of a particular
type, or the like. In one or more other aspects, the means 1306 can
be configured to extract a combination of the foregoing information.
[00104]What has been described above includes examples of aspects of
the claimed subject matter. It is, of course, not possible to
describe every conceivable combination of components or methodologies
for purposes of describing the claimed subject matter, but one of
ordinary skill in the art may recognize that many further
combinations and permutations of the disclosed subject matter are
possible. Accordingly, the disclosed subject matter is intended to
embrace all such alterations, modifications and variations that fall
within the spirit and scope of the appended claims. Furthermore, to
the extent that the terms "includes," "has" or "having" are used in
either the detailed description or the claims, such terms are
intended to be inclusive in a  33 manner similar to the term
"comprising" as "comprising" is interpreted when employed as a
transitional word in a claim.  34 THE CLAIMS DEFINING THE INVENTION
ARE AS FOLLOWS:  1. A method of wireless communication, including:
generating a preamble for a wireless signal, the preamble includes
network overhead 5information pertinent to a base station (BS)
transmitting the wireless signal; and 



including information within the preamble that identifies an access
type of the BS.  2. The method of claim 1, further including
scheduling at least a portion of the preamble into a resource of the
wireless signal designated for the access type of BS. 10  3. The
method of claim 1 or 2, including information within the preamble
that identifies the distinct type of BS further includes at least one
of: specifying within the preamble the access type as a general
access type or restricted access type; 15specifying within the
preamble a transmit power type of the BS; or specifying within the
preamble a re-use type of the BS.  4. The method of any preceding
claim, further including indicating a limited access to services of
the BS based at least in part on the access type of the BS. 20  5.
The method of claim 4, further including:       including the
indication of limited access in a separate control channel from the
information identifying the access type of BS. 



256.The method of claim 4, further including:       including the
indication of limited access in a unicast message to a terminal
having limited access to the BS. 7.The method of claim 1, further
including: 30including in the preamble at least one of:       a
unique or semi-unique sector ID that is distinct at least within a
tracking area, routing area or frequency band of an operator's
wireless network; or a set of wireless signal resources blanked or
transmitted at reduced power by the BS. 358.The method of claim 7,
further including employing the sector ID to contact an interfering
sector via a bacichaul network to facilitate interference management
with the interfering sector.  35  9. The method of claim 7, further
including:       employing the sector ID in determining relative
signal strength or signal quality of a BS neighboring the
transmitting BS; and 



employing the relative signal strength or signal quality in a handoff
determination. 5  10. The method of any preceding claim, further
including transmitting the wireless signal to facilitate wireless
communication between remote devices in at least one of: an ultra
mobile broadband (UMB) wireless access network (AN);            a
third generation partnership project long term evolution (3GPP-LTE)
wireless AN; 10a wireless interoperability for microwave access
(WiMAX) wireless AN; or a wideband code division multiple access
(W-CDMA) wireless AN.    11. The method of any preceding claim,
wherein the preamble is a low re-use preamble employing a fraction of
time, frequency, code or symbol resources of a time frame of the
wireless signal. 15  12. An apparatus that facilitates wireless
communication, including: a communication processor that generates a
preamble for a wireless signal, the preamble includes network
overhead information pertinent to a BS transmitting the wireless
signal; a context module that includes information within the
preamble that identifies an access type 20of the BS; and 



memory coupled to the communication processor.  13. The apparatus of
claim 12, further including a context scheduler that schedules at
least a portion of the preamble into a resource of the wireless
signal designated for the access type of the BS. 25  14. The
apparatus of claim 12 or 13, wherein at least one of: the access type
includes a restricted access type or general access type; or the
information further identifies a transmit power type or re-use type
of the BS. 3015.The apparatus of any one of claims 12 to 14, the
included information further includes an indication of limited access
to services of the BS, the limited access is based at least in part
on the access type of the BS.  36  17. The apparatus of claim 15, the
context module includes the indication of limited access in a unicast
message to a terminal having limited access to the BS.  18. The
apparatus of any one of claims 12 to 17, further including a message
structure module that 



5at least one of:        specifies a unique or semi-unique sector ID
of the BS within the preamble, the sector 1D is unique at least for
sectors sharing a tracking area, routing area or frequency band of a
wireless network; or specifies a set of wireless signal resources
blanked or transmitted at reduced power by the BS. 10  19. The
apparatus of claim 18, wherein the communication processor employs
the sector ID to contact an interfering sector via a backhaul network
to facilitate interference management with the interfering sector.
1520.The apparatus of any one of claims 12 to 19, wherein the
communication processor:       employs the sector rip in determining
relative signal strength or signal quality of a BS neighboring the
transmitting BS; and employs the relative signal strength or signal
quality in a handoff determination. 2021.The apparatus of any one of
claims 12 to 20, further including a wireless transmitter that sends
the wireless signal to facilitate wireless communication between
remote devices in at least one of: a UMB wireless AN; a 3GPP-LTE
wireless AN; a WiMAX wireless AN; or 



25a W-CDMA wireless AN.  22. The apparatus of any one of claims 12 to
21, wherein the context module transmits the preamble as a low re-use
preamble on a fraction of time, frequency, code or symbol resources
of a time frame of the wireless signal.  23. An apparatus for
wireless communication, including:       means for generating a
preamble for a wireless signal, the preamble includes network
overhead information pertinent to a BS transmitting the wireless
signal; and means for including information within the preamble that
identifies an access type of the BS.  24. At least one processor
configured for wireless communication, including:  37       a first
module configured to generate a preamble for a wireless signal, the
preamble includes network overhead information pertinent to a BS
transmitting the wireless signal; and       a second module
configured to include information within the preamble that identifies
an access type of the BS. 5 25. A computer program product,
including: 



a computer-readable medium, including:         a first set of codes
for causing a computer to generate a preamble for a wireless signal,
the preamble includes network overhead information pertinent to a BS
transmitting the wireless signal; 10and       a second set of codes
for causing a computer to include information within the preamble
that identifies an access type of the BS. 26. A method of
facilitating wireless communication, including: 15obtaining a
wireless signal from a non-serving sector of a wireless AN; scanning
one or more portions of the wireless signal for system data; and
extracting information from the system data that identifies an access
type of a BS associated with the non-serving sector. 2027.The method
of claim 26, further including at least one of: determining whether
the access type is general access or restricted access; or
determining a re-use type or transmit power type of the BS from the
wireless signal.  28. The method of claim 26 or 27, further including
determining whether the non-serving sector 25employs restricted
association by analyzing a restricted association bit of the system
data.  29. The method of claim 28, further including determining an
ID of the non-serving sector, and comparing the ID to a list of RA
BSs authorized for use by a terminal. 



3030.The method of claim 29, further including accessing or
refraining from accessing the non- serving sector based at least in
part on the comparison. 31.The method of any one of claims 26 to 30,
extracting the information further includes obtaining a reference
within the system data to a pilot or control channel carrying the
information. 35  38 33.The method of any one of claims 26 to 32,
further including transmitting a message to the non-serving sector
requesting an access authorization status. 534.The method of claim
33, further including receiving a response to the request indicating
the access authorization status is full access, limited access or no
access. 35.The method of claim 34, the response is received on a
broadcast control channel reserved for 



access authorization responses or received via unicast messaging. 10
36. The method of any one of claims 26 to 35, further including
obtaining the system data and information from a preamble of the
wireless signal.  37. The method of any one of claims 26 to 36,
further including at least one of: 15obtaining from the system data a
set of wireless signal resources blanked or transmitted at reduced
power by the sector; or       identifying the non-serving sector at
least in part as a result of such sector transmitting the system data
as a low re-use preamble. 2038.An apparatus that facilitates wireless
communication, including: a receiver that obtains a wireless signal
from a non-serving sector of a wireless AN;       a data processor
that scans one or more portions of the wireless signal for system
data and extracts information from the system data that identifies an
access type of a BS associated with the non-serving sector. 25  39.
The apparatus of claim 38, the data processor determines a re-use
type or transmit power type of the BS from the wireless signal. 



40. The apparatus of claim 38 or 39, the information identifying the
access type of the BS is 30included in an acquisition pilot or
control channel of the preamble.  41. The apparatus of any one of
claims 38 to 40, the data processor determines whether the
non-serving sector employs restricted association by analyzing a
restricted association bit of the system data. 35  39 43.The
apparatus of claim 42, further including an access module that
compares the sector ID to a sector access list and activates the
non-serving sector based on the comparison. 544.The apparatus of any
one of claims 38 to 43, the data processor scans a resource of the
wireless signal in separate time cycles of the signal and obtains
control channel information from the resource in one time cycle and
the type of BS from the resource in another time cycle.  45. The
apparatus of any one of claims 38 to 44, further including a query
module that transmits a 10message to the non-serving sector
requesting an access authorization status. 



46. The apparatus of claim 45, wherein the receiver obtains a
response to the request indicating the access authorization status is
full access, limited access or no access. 1547.The apparatus of claim
46, the response is received on a broadcast control channel reserved
for access authorization responses or received via unicast messaging.
48. The apparatus of any one of claims 38 to 47, wherein the data
processor obtains the system data and information from a preamble of
the wireless signal. 20 49. The apparatus of any one of claims 38 to
48, wherein the data processor at least one of: obtains from the
system data a set of wireless signal resources blanked or transmitted
at reduced power by the non-serving sector; or            identifies
the non-serving sector at least in part as a result of such sector
transmitting the 25system data on a low re-use preamble.  50. An
apparatus configured to facilitate wireless communication, including:
means for obtaining a wireless signal from a non-serving sector of a
wireless AN; means for scanning one or more portions of the wireless
signal for system data; and 30means for extracting information from
the system data that identifies an acesss type of a BS associated
with the non-serving sector. 



51. At least one processor configured to facilitate wireless
communication, including: a first module configured to obtain a
wireless signal from a non-serving sector of a wireless 35 AN;
a second module configured to scan one or more portions of the
wireless signal for system data; and  40       a third module
configured to extract information from the system data that
identifies an access type of a BS associated with the non-serving
sector. 52.A computer program product, including: 5a
computer-readable medium, including:       a first set of codes for
causing a computer to obtain a wireless signal from a non-serving
sector of a wireless AN;       a second set of codes for causing a
computer to scan one or more portions of the wireless signal for
system data; and 10a third set of codes for causing a computer to
extract information from the system data that identifies an access
type of a BS associated with the non-serving sector. 




