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(57) ABSTRACT

Example methods, apparatuses, or articles of manufacture are
disclosed herein that may be utilized to facilitate or otherwise
support one or more processes or operations in connection
with binning venues into categories based, at least in part, on
signal propagation characteristics associated with such ven-
ues.
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Defining a plurality of venue types

KZ(M

Determining, for one or more of said plurality of said venue types, an
observed signal parameter model based, at least in part, on radio frequency
(RF) measurements obtained at one or more predetermined locations in a
plurality of venues of at least one of said plurality of venue types

/2()6
Associating a present venue with one of said plurality of said venue types
based, at least in part, on one or more RF signal propagation characteristics
associated with said one of said plurality of said venue types

/208

Generating assistance information for use by at least one mobile
device in said present venue based, at least in part, on an application
of said observed signal parameter model

/210

Providing said assistance information to said at least one mobile
device to enable said at least one mobile device to estimate its
location while positioned in said present venue

FIG. 2
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400

™

f402

At a mobile device coupled to a memory, receiving assistance
information associated with an observed signal parameter
model applicable to a selected one of a plurality of venue types

f404

Estimating a location based, at least in part, on an application of
said observed signal parameter model to one or more signals
received at said mobile device while positioned in a present

venue of said selected one of said plurality of venue types

FI1G. 4
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BINNING VENUES INTO CATEGORIES
BASED ON PROPAGATION
CHARACTERISTICS

[0001] This applicationis a divisional of and claims priority
under 35 USC 120 to U.S. patent application Ser. No. 12/904,
896, filed Oct. 14, 2010, now U.S. Pat. No. , entitled
“Binning Venues Into Categories Based On Propagation
Characteristics,” and also claims priority under 35 USC 119
to U.S. Provisional Application Ser. No. 61/252,397, filed
Oct. 16, 2009, and entitled “Binning Buildings into Different
Categories Based on Propagation Characteristics,” both of
which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates generally to indoor
navigation or location systems for mobile communication
devices and, more particularly, to binning venues into catego-
ries based, at least in part, on propagation characteristics of
such venues for use in or with mobile communication
devices.

[0004]

[0005] Certain mobile communication devices, such as, for
example, location-aware cellular telephones, smart tele-
phones, or the like may assist users in estimating their geo-
graphic location by providing suitable or desired navigation
or positioning information obtained or gathered from various
systems. One such system may include, for example, a satel-
lite positioning system (SPS), such as the Global positioning
system (GPS) or other like Global Navigation Satellite Sys-
tem (GNSS) comprising a number of Earth-orbiting satellites
or space vehicles (SVs) capable of transmitting wireless sig-
nals to and receiving such signals from one or more suitable
wireless transmitters or receivers, terrestrial or otherwise.

[0006] In an outdoor environment, certain mobile commu-
nication devices may estimate their relative locations based,
at least in part, on wireless signals received or acquired from
such SVs or, in some instances, terrestrial transmitters (e.g.
base stations, access points, location beacons, etc.) via a
cellular telephone or other wireless communications net-
works. Received wireless signals may be processed in some
manner by a mobile communication device, and a relative
geographical location may be estimated, for example, using
one or more applicable position estimation techniques. In
some instances, such techniques may include multiple signal-
based position estimation, such as trilateration, for example,
wherein a mobile communication device may utilize point-
to-point distances or ranges measured from such a mobile
communication device to one or more wireless transmitters
positioned at known fixed locations. Alternatively, a position
of'a mobile communication device may be estimated using a
heat map signature matching technique, for example, in
which characteristics of wireless signals or signal signatures
received at a mobile communication device are compared
with expected signatures of such characteristics stored as heat
map values in a database, wherein the individual signal sig-
natures stored in the database are associated with particular
locations. By finding a signature in a database that most
closely matches characteristics exhibited by wireless signals
received at a mobile device, a location associated with a
matching signature may be used as an estimated location of a
mobile device.

2. Information

May 8, 2014

BRIEF DESCRIPTION OF THE FIGURES

[0007] Non-limiting and non-exhaustive features will be
described with reference to the following figures, wherein
like reference numerals refer to like parts throughout the
various figures.

[0008] FIG. 1 is a schematic diagram illustrating certain
features associated with an example operating environment
according to an implementation.

[0009] FIG. 2 is a flow diagram illustrating an example
process in connection with binning venues into categories
based on propagation characteristics.

[0010] FIG. 3 is a schematic diagram illustrating an
example operation where venues are binned with respectto an
observed signal parameter model.

[0011] FIG. 4 is a flow diagram illustrating another
example process in connection with binning venues into cat-
egories based on propagation characteristics.

[0012] FIGS. 5A and 5B are plots and RSSI vs. distance
curves illustrating performance and verification results.
[0013] FIG. 6 is a schematic diagram illustrating an imple-
mentation of an example device capable of implementing a
process in connection with binning venues into categories
based on propagation characteristics.

SUMMARY

[0014] Example implementations relate to binning venues
into categories based, at least in part, on propagation charac-
teristics. In one implementation, a method may comprise
defining a plurality of venue types, and determining, for one
or more of such a plurality of venue types, an observed signal
parameter model based, at least in part, on radio frequency
(RF) measurements obtained at one or more predetermined
locations in a plurality of venues of at least one of such
plurality of venue types. A particular venue, such as a present
or new venue, for example, may be associated with one of
such a plurality of such venue types based, at least in part, on
one or more RF signal propagation characteristics associated
with such one of such a plurality of such venue types. In
another implementation, a method may comprise receiving,
at a mobile device coupled to a memory, assistance informa-
tion associated with an observed signal parameter model
applicable to a selected one of a plurality of venue types, and
estimating a location based, at least in part, on an application
of such an observed signal parameter model to one or more
signals received at such a mobile device while positioned in a
present venue of such selected one of such plurality of venue
types. In yet another implementation, a method may comprise
accessing assistance information generated based, at least in
part, on RF measurements obtained at one or more locations
in a venue consistent with a venue type of a plurality of venue
types, and providing such assistance information for use by at
least one mobile device to estimate its location while in a
present venue, wherein such a present venue is of the venue
type. It should be understood, however, that these are merely
particular example implementations, and that claimed subject
matter is not limited in this regard.

DETAILED DESCRIPTION

[0015] Inthe following detailed description, numerous spe-
cific details are set forth to provide a thorough understanding
of claimed subject matter. However, it will be understood by
those skilled in the art that claimed subject matter may be
practiced without these specific details. In other instances,
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methods, apparatuses, or systems that would be known by one
of ordinary skill have not been described in detail so as not to
obscure claimed subject matter.

[0016] Some example methods, apparatuses, or articles of
manufacture are disclosed herein that may be used to facili-
tate or support one or more processes or operations in con-
nection with binning venues into categories based, at least in
part, on signal propagation characteristics associated with
such venues. As used herein, “binning” may refer to a tech-
nique or process of associating a venue with a particular type
or category of venues ofa set of discrete types or categories of
venues treated as “bins.” As will be described in greater detail
below, a bin may categorize a number of venues having simi-
lar radio channel propagation characteristics due to, for
example, similar physical geometry of a propagation space
associated with such venues. “Venue,” as the term used
herein, may refer to a physical place or locale that may be
associated with the whereabouts of an object or thing (e.g., a
user, mobile device, heat map generation tool, etc.) according
to a desired or suitable point of reference represented, for
example, via geographic coordinates (e.g., latitude, longi-
tude, etc.), a street address, governmental jurisdiction, postal
zip code, name, or the like. Optionally or alternatively, a
venue may also include references to an altitude, time, direc-
tion, distance, etc., just to illustrate another possible imple-
mentation. Of course, these are merely examples, and
claimed subject matter is not limited in these respects. As will
also be seen, depending on an implementation, venues may
comprise, for example, various partially or substantially
enclosed areas associated with an indoor environment (e.g., a
building, general area(s) within a building, etc.), outdoor
environment (e.g., urban canyons, etc.), or any combination
thereof. By way of example but not limitation, venues may
comprise, for example, an office building, a convention cen-
ter, an auditorium, an amphitheater, a warehouse, a classroom
building, a theater, a supermarket, a shopping mall, a sports
arena, a stadium, a transit station terminal, a library, etc., just
to name a few examples. Again, claimed subject matter is not
so limited, of course.

[0017] Aswas indicated, example methods, apparatuses, or
articles of manufacture presented herein may be imple-
mented, in whole or in part, for use in or with mobile com-
munication devices featuring, for example, a location or navi-
gation capability. As used herein, “mobile device,” “mobile
communication device,” “hand-held device,” etc., or the plu-
ral form of such terms may be used interchangeably and may
refer to any kind of special purpose computing platform or
device that may communicate through wireless transmission
or receipt of information over suitable communications net-
works according to one or more communication protocols,
and that may from time to time have a position or location that
changes. As a way of illustration, special purpose mobile
communication devices, which may herein be called simply
mobile devices, may include, for example, cellular tele-
phones, satellite telephones, smart telephones, heat map or
radio map generation tools or devices, observed signal
parameter generation tools or devices, personal digital assis-
tants (PDAs), laptop computers, personal entertainment sys-
tems, e-book readers, tablet personal computers (PC), per-
sonal audio or video devices, personal navigation units, or the
like. It should be appreciated, however, that these are merely
illustrative examples relating to mobile devices that may be
utilized to facilitate or support one or more processes or
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operations in connection with binning venues into categories,
and that claimed subject matter is not limited in this regard.

[0018] In certain situations, such as in an indoor environ-
ment or like partially or substantially enclosed areas (e.g.,
urban canyons, etc.) mobile devices may be unable to reliably
receive or acquire requisite wireless signals to facilitate or
support one or more position estimation techniques, for
example, so as to enable location or navigation services. For
example, in certain venues, signals from SVs or other wire-
less transmitters may be attenuated or otherwise affected in
some manner (e.g., insufficient, weak, fragmentary, etc.),
which may preclude their use in a given position estimation
technique. As such, in some instances, positioning or naviga-
tion capabilities of certain mobile communication devices
may be less useful or possibly faulty. Thus, it may be desirable
to develop one or more methods, systems, or apparatuses that
may enable location or navigation services in an indoor or like
environment in an effective or efficient manner so as to facili-
tate or support a more reliable, accurate, useful, or otherwise
more robust positioning or navigation capability of certain
mobile communication devices.

[0019] Accordingly, in an indoor or like environment, dif-
ferent techniques may be employed, for example, to enable
navigation or location services. For example, a mobile device
may employ atrilateration-based approach, in which amobile
device may estimate its location using point-to-point dis-
tances or ranges measured from the mobile device to three or
more terrestrial wireless transmitters positioned at known or
reported locations (e.g., within a venue, etc.). In an imple-
mentation, to obtain estimates of a location or enable trilat-
eration-based indoor navigation or location services, amobile
device may receive, for example, assistance information from
a suitable server (e.g., location server, navigation server,
information server, etc.). As will be described in greater detail
below, such assistance information may comprise, for
example, identities or locations of available wireless trans-
mitters (e.g., access points, location beacons, femtocells, etc.)
positioned at known fixed locations within a venue, as well as
one or more binned parameters or constants associated with a
particular observed signal parameter model. It should be
appreciated that any suitable position determination tech-
nique or operation may be utilized to facilitate or support
position estimations. For example, one or more triangulation,
multilateration, etc. operations may be utilized using signals
received from various wireless transmitters to determine an
estimate for a position of a mobile device.

[0020] Asused herein, “binned parameter” or “binned con-
stant” may refer to a multiplicative factor or like functional
unit or coefficient having a constant value and accounting for
venue-specific features of physical radio channels associated
with a particular type or category of venue of a set of discrete
types or categories of venues (e.g., bins). As discussed below,
in one particular implementation, binned parameters may
comprise, for example, a number of constants that fit a type or
category of a venue based, at least in part, on an assumption
concerning a physical geometry of a propagation space asso-
ciated with such a venue. Binned parameters may be utilized,
for example, to generate heat map information or, optionally
or alternatively, may be communicated to a mobile device in
the form of assistance information to allow for a sufficiently
accurate position fix, as will also be seen. Of course, such
details relating to binned parameters are merely examples,
and claimed subject matter is not so limited. Certain aspects
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of' example binned parameters of interest will be described in
greater detail below with reference to FIG. 2.

[0021] As also discussed below, an observed signal param-
eter model may be implemented, for example, as a look-up
mathematical formula or table forwarded to a mobile device
as part of assistance information from a suitable server and
defining a functional relationship between a certain received
or observed wireless signal characteristic and a range to a
wireless transmitter. For example, in one particular imple-
mentation, an observed wireless signal characteristic to mea-
sure such a range via a trilateration-based operation may
comprise a signal strength expressed as a received signal
strength indicator (RSSI) of the Institute of Electrical and
Electronics Engineers (IEEE) wireless local access network
(WLAN) standard 802.11, though claimed subject matter is
not so limited. Thus, using such assistance information, a
mobile device may perform requisite calculations to obtain
one or more range measurements and estimate its position
with sufficient accuracy utilizing, for example, known trilat-
eration-based techniques. For purposes of explanation, here,
a range to a wireless transmitter may be estimated, at least in
part, by acquiring a Media Access Control identifier (MAC
1D) address from signals received from such a wireless trans-
mitter, for example, and measuring one or more detectable
range-based or range-dependent characteristics of received
wireless signals (e.g., signal strength, round-trip delay, etc.).
Identities or locations of wireless transmitters may be
obtained, for example, from any suitable wireless transmitter
mapping services database (e.g., wireless mapping almanacs,
etc.) or directly from a venue operator. As was indicated,
“venue” may refer to a locale, building, etc., general area
within such a locale, building, etc., or other partially or sub-
stantially enclosed area (e.g., urban canyons, etc.), and “loca-
tion” may refer to a particular or specific position of a mobile
device within such a venue (e.g., a grid point, point of interest,
etc.). Of course, such details are merely examples, and the
scope of claimed subject matter is not limited in this respect.

[0022] Another possible approach to estimate a position of
amobile device in an indoor or like environment may include,
for example, performing one or more heat map or radio map
signature matching techniques. For example, one or more
characteristics of wireless signals, referred herein to as “sig-
nal signatures” or simply “signatures,” received at a mobile
device may be compared with expected signatures of such
characteristics stored as heat map or radio map values in a
suitable database (e.g., at a mobile device, information server,
location server, etc.), wherein the individual signal signatures
stored in the database are associated with one or more prede-
termined locations. As used herein, “predetermined location”
may refer to one or more previously measured, estimated,
approximated, predicted, simulated, etc. locations that may
be associated with a stored expected signature of one or more
observed characteristics of received wireless signals. As will
be seen, such characteristics may be measured utilizing one or
more suitable or desired processes or techniques, such as, for
example, fingerprinting, ray tracing, etc., though claimed
subject matter is not limited to one particular process or
technique. Observed characteristics of received wireless sig-
nals may be expressed, for example, by one or more integer
values, such as received signal strength indicator (RSSI),
round-trip time (RTT) or round-trip delay (RTD), etc., just to
name a few examples. By finding a signature in a database
that most closely matches characteristics exhibited by wire-
less signals received at a mobile device, a location associated
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with a matching signature may be used as an estimated loca-
tion of a mobile device. Of course, this is merely an example
relating to heat map or radio map signature matching, and
claimed subject matter is not so limited.

[0023] Aswasindicated, in an implementation, to facilitate
or support heat map or radio map signature matching, an
indoor navigation or location system may provide a mobile
device with assistance information from a suitable server
(e.g., location, navigation, information server, etc.). Here,
assistance information may comprise, for example, previ-
ously measured heat map or radio map values, which may
herein be referred to as heat map information, so as to facili-
tate or support measurements of ranges to one or more wire-
less transmitters positioned at known locations. As previously
mentioned, such ranges may be estimated, for example, by
acquiring a MAC ID address of a wireless transmitter and
measuring one or more observed or received range-based or
range-dependent signal characteristics (e.g., signal strength,
round-trip delay, etc.). In this illustrated example, a MAC ID
address may be associated with a signal signature at a pre-
determined location obtained by a mobile device with respect
to a known or reported wireless transmitter (e.g., WLAN,
Bluetooth, etc.), though claimed subject matter is not so lim-
ited.

[0024] Thus, in an indoor or like environment, for a given
mobile device, a position estimate, which may also be
referred herein to as a “position fix,” may be obtained based,
at least in part, on assistance information provided to the
mobile device, as previously mentioned. Such assistance
information may include, for example, heat map or radio map
information as well as one or more binned parameters asso-
ciated with an applicable observed signal parameter model so
as to facilitate or support measurements of ranges to one or
more wireless transmitters or like terrestrial ranging or posi-
tioning sources at known locations or like position estimation
techniques. Certain assistance information, such as, for
example, heat map information may be collected or otherwise
generated using one or more suitable processes or techniques.
For example, in an implementation, a technique known as
“RF fingerprinting” or simply “fingerprinting” may be uti-
lized. In fingerprinting, RF measurements may be directly
taken or obtained from available access points at each grid
point mapped to a floor plan of a particular venue so as to
characterize a heat map signal signature at the grid point.
Fingerprinting may take into account particularities of a ven-
ue’s floor plan as well as signal attenuation, reflection, mul-
tiple paths, or the like. Collected information may be com-
prehensive and may be stored in a suitable fingerprinting
database in connection with a particular location to facilitate
or support one or more signal signature matching processes or
operations, as previously described. Because fingerprinting
involves an extensive site survey coupled with taking direct
measurements and performing significant calculations of
multiple parameters or factors (e.g., reflection, attenuation,
multi-paths, etc.) for every grid point and available access
point on a grid, fingerprinting may be computationally or
labor-intensive, time-consuming, or, at times, prohibitively
expensive. Of course, these are merely details relating to a
fingerprinting technique, and claimed subject matter is not
intended to be limited in this regard.

[0025] Optionally or alternatively, assistance information
may be generated or obtained using, for example, a technique
known as “ray tracing,” which may attempt to develop a
model for associating signaling (e.g., RSSI, etc.) or timing
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(e.g.,RTD, etc.) characteristics of wireless signals at amobile
device with a range to one or more available access points as
well as to generate heat map information. Ray tracing may be
utilized, at least in part, to simulate indoor radio propagation
characteristics, thus, accounting for venue-specific features
of indoor radio channels. For example, building materials,
density of walls or other signal obstructions, floor plan, lay-
out, etc. of a particular venue may be analyzed to model a
range to an access point positioned within such a venue as a
function of RSSI, RTD, etc. In one particular implementation,
using physical features or characteristics of'a venue, expected
attenuation of a wireless signal transmitted from an access
point may be modeled as a RSSI versus distance function of
a range to such an access point, just to illustrate one possible
example. A mobile device located in a venue of a particular
venue type may then obtain estimates or measurements of a
range to access points by applying an attenuation model (e.g.,
associated with a particular venue type or category) to RSSI
of signals received at the mobile device. With knowledge of
the locations of access points, a mobile device may estimate
its position or location based, at least in part, on these range
estimates or measurements to such access points, as discussed
above. Ray tracing, however, may require extensive or highly
detailed knowledge of building materials, material coeffi-
cients, venue interiors (e.g., walls, obstacles, etc.), or the like,
which may be relatively difficult to obtain from a certain
venue or location, in advance or otherwise. In addition, com-
puter time needed to complete a ray tracing simulation may
grow with the number of planes or surfaces within a venue
interior. For example, in complex scenarios, an increasing
number of planes (e.g., walls, rooms, etc.) may lead to an
increasing number of ray reflections, diffractions, or trans-
missions, thus, making the computational cost or effort very
or, at times, prohibitively high. Simulation costs may also
increase as a number of wireless receivers is increased, since
at least one ray is required for each possible receiver. Of
course, details relating to ray tracing are merely examples,
and claimed subject matter is not so limited.

[0026] Inanew or present venue, for example, fingerprint-
ing or ray tracing simulations may be performed anew or
“from scratch” to provide adequate or requisite assistance
information facilitating or supporting indoor navigation or
location services, as previously mentioned. As used herein,
“present venue” or “new venue” may be used interchangeably
and may refer to one or more venues in which one or more
wireless signal characteristics (e.g., signal strength, round-
trip delay, etc.) have not been previously measured or other-
wise observed. For example, a present venue may comprise a
specific venue for which certain information, such as heat
map or radio map information, assistance information, infor-
mation associated with one or more binned parameters,
observed signal parameter models, etc. is being sought, gen-
erated, developed, or the like. Thus, in one particular imple-
mentation, a present venue may comprise, for example, a
specific venue to be modeled or simulated using a heat map
generation tool, observed signal parameter model generation
tool, etc., though claimed subject matter is not so limited. As
will be described in greater detail below, such computation-
ally or labor-intensive, time-consuming, or otherwise com-
plex process of generating assistance information anew or
“from scratch” may be eliminated or otherwise reduced by
binning a new or present venue into a particular category or
type, wherein particular types of venues (e.g., with similar
propagation characteristics, etc.) may be associated with a

May 8, 2014

particular observed signal parameter model. For example, in
certain simulations or experiments, it has been observed that
typically, although not necessarily, an RF signal transmitted
in a venue (e.g., from a wireless transmitter, etc.) may attenu-
ate differently depending on propagation characteristics of a
particular type of a venue. Such characteristics impacting RF
signal attenuation may depend, for example, on likely RF
interference environment, wall materials, wall density, pres-
ence of cubicles in open spaces, age of venue, venue geom-
etry, venue function (e.g., an auditorium, an amphitheater, a
warehouse, an office building, a classroom building, a theater,
a supermarket, a shopping mall, a convention center, a sports
arena, a stadium, a transit station terminal, a library, etc.), just
to name a few non-limiting examples. Accordingly, venues of
a similar category or type may exhibit similar propagation
characteristics or signal attenuation properties and, as such,
may be grouped together or binned with respect to a single
observed signal parameter model, as described below.

[0027] Accordingly, in an implementation, a plurality of
venue types or categories may be defined, wherein each venue
type or category is associated with its own observed signal
parameter model. An observed signal parameter model for a
particular venue type may be initially derived, at least in part,
from performing one or more simulations discussed in con-
nection with fingerprinting or ray tracing, for example, for a
statistically significant number of venues of a particular
venue type. As was indicated, an observed signal parameter
model may be capable of approximating a range as a function
of certain received or observed signal characteristics and may
be utilized by a mobile device to obtain a sufficiently accurate
position fix by employing one or more position estimation
techniques. As will be seen, in one particular implementation,
anobserved signal parameter model may define a relationship
between RSSI of a signal received from a wireless transmitter
and a range to such a transmitter, though claimed subject
matter is not so limited. Other observed signal characteristics,
such as, for example, RTD may also be utilized, in whole or in
part, just to illustrate another possible implementation.

[0028] As was indicated, an observed signal parameter
model may be sent to a mobile device as part of assistance
information associated with a particular venue category or
type. In a trilateration-based approach, this may be imple-
mented, for example, as a look-up mathematical formula or
table forwarded to a mobile device from a suitable server and
defining a relationship between venue type-based constants
or binned parameters and physical features or characteristics
of a particular venue. As described below, such physical fea-
tures or characteristics may be expressed, for example, as
logarithms of distance, number of planes crossed (e.g., wall
intersections, etc.), obstacles (e.g., racks, bends, etc), or the
like. In an implementation that utilizes a heat map positioning
technique, an observed signal parameter model may be used,
for example, to effectively or efficiently generate heat map
information that may be subsequently communicated to a
mobile device as part of assistance information. Such heat
map information may be generated, for example, based, at
least in part, on an application of an observed signal param-
eter model reflecting a particular trend of how wireless sig-
nals propagate or attenuate in a physical radio channel asso-
ciated with a specific type or category of venue. Generated
heat map information may be subsequently used by one or
more mobile devices to perform requisite calculations in con-
nection with heat map signature matching, for example, to
allow for a sufficiently accurate position fix, as previously
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mentioned. For example, in one particular implementation,
heat map information or like assistance information may be
generated based, at least in part, on RF measurements
obtained at one or more locations in a venue similar or con-
sistent with a venue type of a plurality of venue types, as
described below. Such assistance information may be
accessed or otherwise obtained by a suitable server (e.g.,
location, navigation, etc.) and may be provided for use by at
least one mobile device to estimate its location while in a
venue (e.g., new or present, etc.) of the same or similar type.
Of course, these are merely examples, and claimed subject
matter is not so limited.

[0029] Attention is now drawn to FIG. 1, which is a sche-
matic diagram illustrating certain features, functional or oth-
erwise, associated with an example operating environment
100 that may be communicatively enabled to facilitate or
support one or more processes or operations in connection
with binning venues into categories. It should be appreciated
that operating environment 100 is described herein as a non-
limiting example, and that one or more processes or opera-
tions associated with binning venues into categories may be
implemented, in whole or in part, in the context of various
communications networks or combination of networks. Such
networks may include, for example, public networks (e.g., the
Internet, the World Wide Web), private networks (e.g., intra-
nets), wireless local area networks (WLAN), or the like.

[0030] Asillustrated, operating environment 100 may com-
prise one or more wireless signal transmitters 102a, 1025, and
102¢, for example, operatively arranged within an example
venue or like area of interest 104. Even though only a certain
number of wireless transmitters are illustrated, any number of
wireless transmitters may be implemented to facilitate or
otherwise support one or more techniques or processes asso-
ciated with operating environment 100. Also, it should be
appreciated that the configuration shown is merely an
example configuration to which claimed subject matter is not
limited. As seen, in an implementation, venue 104 may be
defined, for example, by an interior of a venue or a portion
thereof, which may have one or more entryways, hallways,
cubicles, walls, dividers, staircases, doors, rooms, elevators,
or the like. Of course, claimed subject matter is not limited to
any particular area, floor plan, interior, size, etc. It should also
be noted that the scope of claimed subject matter is not limited
to indoor implementations. As was indicated, example imple-
mentations described herein may be utilized, partially or sub-
stantially, in an indoor environment, outdoor environment, or
in any combination thereof that may be associated with all or
part of operating environment 100, for example.

[0031] Wireless transmitters 102a, 1025, and 102¢ may all
be the same type of device, for example, or represent different
types of devices, such as access points, location beacons, base
stations, or the like, depending on an implementation. In one
particular implementation, wireless transmitters may com-
prise, for example, one or more access points, which may not
only transmit wireless signals but may also receive wireless
signals. As indicated generally by dashed line at 106, wireless
transmitters may be operatively coupled to a network 108 that
may, for example, be representative of one or more wired or
wireless communications or computing networks capable of
providing suitable or desired information related to operating
environment 100, such as assistance information including
identities or locations of wireless transmitters, map or venue
information, or the like. Map or venue information may com-
prise, for example, electronic digital map information (e.g.,
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floor plans, etc.) associated with an indoor or like environ-
ment or a portion of such environment in connection with a
venue or area of interest. Here, by way of non-limiting
example, map information may comprise all or part of one or
more computer-aided design (CAD) information exchange
files relating to venue 104, for example. As a way of illustra-
tion, map or venue information may identify one or more
structural features of venue 104, for example, such as walls,
rooms, doors, passageways, elevators, staircases, ladders,
floors, ceilings, or the like. Wireless transmitter location
information may comprise, for example, (X, Y, 7Z) coordinates
in three-dimensional Cartesian coordinate space, just to illus-
trate one possible implementation. Of course, claimed subject
matter is not limited in these respects.

[0032] In certain example implementations, network 108
may include, for example, the Internet or other like comput-
ing or communication resources capable of providing suit-
able or desired information to one or more mobile devices via
one or more wireless communication links, suchas a link 112.
Such information may include, for example, assistance infor-
mation in the form of binned parameters associated with a
particular observed signal parameter model, heat map infor-
mation, etc., as previously mentioned. As illustrated, network
108 may be coupled to acommunications network 110, which
may include, for example, a cellular or other like wireless
communications systems or networks (e.g., Wi-Fi, etc.),
which may enhance a coverage area for communications, for
example, with one or more mobile devices, wireless transmit-
ters, or the like. In one particular implementation, communi-
cations network 110 may utilize one or more wireless com-
munication links, as referenced herein by a link 114, so as to
provide for femtocell-based or supported operative regions of
coverage.

[0033] As illustrated generally by a number of lightning
bolt-shaped symbols, mobile devices 116a, 1165, and 116¢
may communicate with network 108 through wireless trans-
mitters 102. Again, even though only a certain number of
mobile devices are illustrated, it should be appreciated that
any number of mobile devices may be implemented to facili-
tate or otherwise support one or more techniques or processes
associated with operating environment 100. As was indicated,
wireless signals may be provided for use by at least one
mobile device 116, for example, to facilitate or support navi-
gation or location services based, at least in part, on single or
multiple signal-based techniques, such as trilateration, trian-
gulation, heat map or radio map signature matching tech-
niques, or the like. Also, wireless signals may be provided to
atleast one mobile device 116 for one or more other purposes.
For example, one or more mobile devices may be enabled for
information pulling or pushing communication techniques or
other like information communication processes to obtain
venue or map information, access point information, etc., as
previously mentioned.

[0034] In certain implementations, wireless signals may
provide, for example, assistance information to facilitate or
support one or more measurements of ranges from at least one
mobile device 116 to one or more available wireless trans-
mitters (e.g., 102a, 1025, 102c¢, etc.) to allow for a sufficiently
accurate position fix. In one particular implementation
employing trilateration-based position fix, identities or loca-
tions of available wireless transmitters (e.g., 102a, 1025,
102¢, etc.), for example, as well as one or more binned param-
eters in connection with a particular observed signal param-
eter model may be provided. Here, for example, such an
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observed signal parameter model may be derived for venue
104 based, at least in part, on RF measurements obtained at a
venue of a similar type or category, as will be described in
greater detail below. An observed signal parameter model
may be implemented, for example, as a mathematical formula
or look-up table that defines a relationship between one or
more observed wireless signal characteristics received from
available wireless transmitters 102 and ranges to such trans-
mitters.

[0035] As was indicated, in certain implementations, assis-
tance information may be provided to at least one mobile
device 116 to facilitate or support heat map-based position-
ing. Here, assistance information may comprise, for example,
suitable or desired heat map information generated for venue
104 using one or more simulations facilitated or supported by
operating environment 100. As described below, such heat
map information may comprise one or more heat map values
associated with a particular grid point and generated using,
for example, an observed signal parameter model utilizing
binned parameters applicable to a type or category of venue
representative of venue 104. Generated heat map information
may be subsequently stored on a suitable server associated
with network 108, communications network 110, or the like
and forwarded to at least one mobile device 116 to allow for
a sufficiently accurate position fix (e.g., via heat map signa-
ture matching, etc.), as mentioned above. Of course, such
details are merely examples, and claimed subject matter is not
so limited.

[0036] Although not shown, operating environment 100
may include a heat map comprising a grid of points, which
may be associated with a local or global coordinate system
and laid over or mapped to a floor plan of venue 104 at
substantially uniform spacing (e.g., two-foot separation of
adjacent grid points). Accordingly, for each wireless trans-
mitter 102, a heat map may associate a grid point with heat
map information including, for example, mean RSSI, stan-
dard deviation of RSSI, mean RTD, standard deviation of
RTD, or like values, just to name a few examples, for signals
transmitted between wireless transmitter 102 and the associ-
ated grid point. A scale of a grid of points (e.g., an interval or
distance between adjacent points) may be varied based, at
least in part, on a desired level of precision for location or
navigation services, available amount of resources (e.g.,
memory, etc.), size of a map or rooms being covered, etc. In
one particular implementation, grid points may be placed or
positioned at sufficiently regular intervals covering, for
example, all or a portion of venue 104. It should be noted that
grid points may extend beyond venue 104, for example, while
still being within a service or coverage area associated with
all or part of operating environment 100. Of course, such
details relating to heat maps are merely examples, and
claimed subject matter is not limited in this regard.

[0037] With this in mind, attention is now drawn to FIG. 2,
which is a flow diagram illustrating an implementation of an
example process 200 for performing one or more processes or
operations in connection with binning venues into categories
based, at least in part, on propagation characteristics associ-
ated with such venues. It should be appreciated that even
though one or more operations are illustrated or described
with respect to a certain sequence, other sequences including,
for example, concurrent operations may also be employed. In
addition, although the description below references particular
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aspects or features illustrated in certain other figures (e.g.,
FIGS. 3-4, etc.), one or more operations may be performed
with other aspects or features.

[0038] Example process 200 may begin at operation 202
with defining a plurality of venue types or categories. In
certain simulations or experiments, it has been observed that
similar types or categories of venues may have similar radio
channel propagation characteristics due to, for example, simi-
lar physical geometry of a propagation space. Accordingly,
based, at least in part, on such observations, a general trend
may be identified of how, for example, a signal strength,
round-trip delay time, or like characteristics of received wire-
less signals compare in different types or categories of ven-
ues. As will be seen, based, at least in part, on such a trend, an
assumption concerning a physical geometry of a propagation
space, measured signaling (e.g., RSSI, etc.) or timing (e.g.,
RTD, etc.) characteristics of wireless signals in different
types or categories of venues may be approximated, and
venue-specific predictions of radio channel path-loss behav-
ior may be made. Accordingly, in an implementation, venue
types or categories may be defined, for example, based, at
least in part, on such a trend accounting for similarities of
their respective radio channel propagation characteristics due
to similar physical geometry of a propagation space. By way
of'example but not limitation and taking into account, but not
necessarily limiting to, such similarities of physical radio
channel characteristics of a propagation space, types or cat-
egories of venues may be defined to include, for example, an
office building, a convention center, an auditorium, an amphi-
theater, a warehouse, a classroom building, a theater, a super-
market, a shopping mall, a sports arena, a stadium, a transit
station terminal, a library, etc., just to name a few examples.
Of course, claimed subject matter is not so limited. For
example, in certain implementations, venue types may be
defined based, at least in part, on other characteristics or
factors impacting propagation or attenuation of RF signals
within a venue. Such characteristics or factors may include,
for example, age of a venue, applicable or enforced RF traffic
patterns or network protocols (e.g., depending on a country, a
part of a country, etc.), radio interference environment, den-
sity of walls, building or wall materials, or the like. Also, in
one particular implementation, venues may, for example, be
further defined based, at least in part, on a type or category of
avenue. For example, following the above discussion, it may
be initially assumed that a venue of interest, such as a shop-
ping mall may be similar to other shopping malls, and such an
assumption may be subsequently refined so as to categorize a
particular shopping mall as an indoor mall, outdoor mall, etc.,
as will be seen. Again, this is merely an example, and claimed
subject matter is not so limited, of course.

[0039] With regard to operation 204, an observed signal
parameter model may be determined for one or more of a
plurality of defined venue types based, at least in part, on RF
measurements obtained at one or more predetermined loca-
tions in a plurality of venues of at least one of such a plurality
of defined venue types. As previously mentioned, such mea-
surements may be obtained using one or more RF-based
simulations employing, for example, fingerprinting, ray trac-
ing, or like techniques capable of determining radio channel
characteristics of a propagation space associated with a venue
of interest. As described below, such measurements may be
advantageously utilized to develop a number of binned
parameters or constants capable of approximating venue-
specific radio channel path-loss behavior, which in turn may



US 2014/0128100 A1

be employed to characterize or define a venue-specific
observed signal parameter model.

[0040] Accordingly, an observed signal parameter model
may comprise, for example, a number of binned parameters
or constants, which may be initially based, at least in part, on
one or more propagation channel characteristics measured or
obtained (e.g., from fingerprinting, ray tracing, etc.) at a sta-
tistically significant number of venues of a similar type or
category, as was indicated. More specifically, in one particu-
lar implementation, such parameters may comprise a number
of constants that fit a type or category of a venue of interest
(e.g., best, better, suitably, etc.) based, at least in part, on an
assumption concerning a physical geometry of a propagation
space associated with such a venue. As described below, one
or more constants or binned parameters may be estimated
based, at least in part, on an initial or known value of such a
constant or binned parameter that was previously measured or
observed in a venue of a similar type or category. Of course,
this is merely an example, and claimed subject matter is not so
limited. For example, in certain implementations, average
constants or binned parameters may be estimated based, at
least in part, on empirical information or knowledge with
respect to a particular venue obtained via one or more crowd-
sourcing techniques, as will also be seen.

[0041] In one particular implementation, an observed sig-
nal parameter model may comprise a relation capable of
approximating a range as a function of some received or
observed range-based or range-dependent signal characteris-
tic, such as RSSI, for example. It should be appreciated that
even though one or more processes or operations are
described herein with reference to RSSI, any suitable metric
representative of one or more characteristics of received wire-
less signals, such as RTD or RTT, for example, may be uti-
lized. In this illustrated example, an observed signal param-
eter model may be characterized in the form of a signal
strength-versus-distance model (e.g., RSSI vs. distance)
approximating RSSI as a function of distance or range. For
example, using knowledge of locations of available wireless
transmitters and their respective reference or transmission
power, as well as a physical structure of an indoor environ-
ment (e.g., obstacles, bends, walls, etc.), an observed signal
parameter model may be derived, and a signal strength at a
suitable or desired location (e.g., grid point, etc.) within a
particular venue may be estimated.

[0042] Following the discussion above, in one particular
implementation, an observed signal parameter model may be
expressed via RSSI vs. distance model, for example, utilizing
three constants or binned parameters of interest, though
claimed subject matter is not so limited. Thus, here, by way of
example, signal strength at any suitable or desired location
within a particular venue may be estimated as a constant of a
reference power or a maximum signal strength (e.g., trans-
mitted by a known access point) plus a path-loss constant or
propagation coefficient times a logarithm of distance, plus a
wall-loss coefficient or constant times a logarithm of a num-
ber of walls crossed. Thus, consider:

RSSU@)=SS, 0 OF Prefty 01 Cppppppxlog(distance )+
Cypxlog(walls crossed) (€8]

where SS, orP, denotes aconstant of a reference power or

a maximum signal strength; y or C,,,,, denotes a path-loss
constant or propagation coefficient; and C,;,; denotes a wall-
loss coefficient representing a rate at which a signal drops off

for a given number of wall intersections.
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[0043] Inthisillustrated example, a propagation coefficient
may be utilized as a binned parameter reflecting, for example,
a density of a particular indoor environment in terms of a
signal strength degradation with distance traveled (e.g., from
a wireless transmitter to a mobile device, etc.). As previously
mentioned, a propagation coefficient may be estimated (e.g.,
empirically, by an approximation, assumption, averaging,
etc.) by knowing initial values of such parameters and making
suitable or desired adjustments. To illustrate, in free space, a
propagation coefficient o is known and measures at (-2).
Accordingly, a propagation coefficient in a more dense or
cluttered environment (e.g., a venue, etc.) may be estimated to
comprise a value of at least equal or lesser than (-2), for
example, based, at least in part, on an assumption that the
more negative the value is, the faster a signal strength
degrades with distance. Thus, a propagation coefficient or
binned parameter reflecting a density (e.g., walls, obstruc-
tions, etc.) of a particular indoor environment may be esti-
mated as (-2), (-3), (-4), and so forth. Of course, this is
merely an example, and claimed subject matter is not so
limited.

[0044] It should be appreciated that a propagation coeffi-
cient may be different for line-of-sight (LOS) and non-line-
of-sight (non-L.OS) conditions. For example, non-L.OS path-
loss coefficient may be estimated or selected so as to account
for various multi-path or hallway effects (e.g., reflection,
diffraction, etc.) associated with a particular type or category
of a venue. In addition, it should be appreciated that even
though only three binned parameters of interest are used in
Relation 1, any suitable or desired number of binned param-
eters of interest may be utilized. For example, a wall material
coefficient representative of how much a wireless signal
attenuates for crossing a particular type of a wall may also be
utilized. This binned parameter may change depending, for
example, on building materials used in a particular venue. To
illustrate, an office building with drywall may have a different
wall material coefficient than an amphitheater with cement
walls or walls with metallic plates or inclusions. Of course,
these are merely examples to which claimed subject matter is
not limited.

[0045] As previously mentioned, any suitable metric rep-
resentative of one or more characteristics of received wireless
signals may be used. For example, for estimating one or more
RTD values (e.g., to generate a heat map or radio map, etc.),
a processing delay associated with a particular known wire-
less transmitter may be utilized as a suitable binned parameter
ofinterest. In addition, signal reflections present in multi-path
propagation may have a larger impact on signal strength but a
smaller impact on propagation delay. Accordingly, in the
presence of multi-path propagation or reflections, round-trip
delay measurements may be considered more suitable or
desired than those based on the RSSI. Of course, such an
observation is merely an example observation and is not
intended to limit claimed subject matter.

[0046] At operation 206, a venue, such as a present or new
venue, for example, may be associated with one of a plurality
of'venue types based, at least in part, on one or more RF signal
propagation characteristics associated with such one of a
plurality of venue types. As previously mentioned, similar
types or categories of venues may have similar radio channel
propagation characteristics due to, for example, similar
geometry of a propagation space, wall materials, radio inter-
ference environment, or the like. Accordingly, similar venues
may exhibit similar signal propagation or like properties and,
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as such, may be grouped together or binned with respect to a
single applicable observed signal parameter model. Here, for
example, a particular venue may be associated with a venue
type selected from a finite set of venue types or categories,
such as categories mentioned above based, at least in part, on
similarities of a physical geometry of a propagation space,
just to illustrate one possible implementation.

[0047] Turning now to FIG. 3, which is a diagram further
illustrating the operation 206 of FIG. 2 in a non-limiting
example implementation where venues may be grouped
together or binned with respect to a single observed signal
parameter model due to, for example, similar physical geom-
etry of a propagation space. As seen, here, for example, office
buildings, indicated generally at 300, may be binned into a
discrete type or category, such as Venue Type 1 with a corre-
sponding observed signal parameter model representative of
such a type or category of venue. Likewise, shopping malls
302 may be binned into another separate or discrete venue
type or category with their own (e.g., applicable, etc.)
observed signal parameter model, and so forth through a
Venue Type N, for example. Venues associated with a particu-
lar bin may be utilized, for example, in connection with an
applicable observed signal parameter model to facilitate or
support indoor navigation or location-based services, as
described below. It should be appreciated that venues and
respective venue types or categories shown are merely
examples to which claimed subject matter is not limited. Also,
it should be noted that a separate bin may comprise, for
example, a number of sub-types or categories of venues
within a general venue type (e.g., an outdoor mall, indoor
mall, etc. within a shopping mall-type of a venue, etc.).
Accordingly, a venue of interest may be matched to a corre-
sponding venue type in a particular bin by analyzing, for
example, geometry of a venue of interest (e.g., average sizes
of rooms, average number of wall crossings for a randomly
propagated ray, etc.), as described below.

[0048] Inone particular implementation, a venue, suchas a
present or new venue, for example, may be categorized or
associated with a venue type or category based, at least in part,
on a map analysis of a floor plan of such a venue or area of
interest. For example, a special purpose computing platform
may execute instructions for one or more resident or web-
based mapping service applications to download or otherwise
extract venue information in the form of a digital map asso-
ciated with a particular venue of interest. As previously men-
tioned, particular venue information may be extracted from a
venue CAD file that may include, for example, information
identifying structural features, layout, topology, etc. of a
venue or area of interest (e.g., walls, rooms, doors, passage-
ways, elevators, staircases, ladders, floors, ceilings, etc.).
Although claimed subject matter is not limited in scope in this
respect, a floor plan may be analyzed, for example, in an
automated fashion using existing features that are common to
many venue CAD files. As a way of illustration, one or more
processes or operations may be performed, for example, to
analyze various structural features associated with a venue or
area of interest, such as a number of rooms or passageways in
a venue, a square footage of room space versus non-room
space, room sizes or locations, or the like. For example, if
there is a sufficient number of smaller-sized rooms in a venue
in relation to its size (e.g., square footage, etc.), it may be
inferred that a venue or area of interest comprises an office
building rather than a convention center. As another example,
if a venue includes a sufficient amount or volume of corridor
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space in relation to its room space, such a venue may be
categorized as a shopping mall. As a way of illustration, office
buildings may have a sufficient number of small spaces (e.g.,
rooms, etc.) with longer corridors, whereas shopping malls
may have higher ceilings with wider corridors, as another
non-limiting example. Of course, such details are merely
examples, and claimed subject matter is not limited in this
regard.

[0049] Optionally or alternatively, a suitable application
may narrow down a list of possible choices with respect to
types of venues that a venue or area of interest may be cat-
egorized or binned into, thus, providing a choice of selecting
a more appropriate venue type. For example, a venue may be
initially associated with a general venue type or category
based, at least in part, on a venue information (e.g., obtained
from a server, etc.) or description of a venue (e.g., inputted
into a mobile device, etc.), or the like. Based, at least in part,
on such initial association of a venue with a general venue
type, a venue may be further categorized (e.g., more appro-
priately, etc.) by further analyzing a floor plan of a venue (e.g.,
a geometry of a venue, average sizes of rooms, average num-
ber of wall crossings for a randomly propagated ray, etc.), or
the like. To illustrate, a venue of interest may be initially
associated with a general shopping mall-type bin, and may be
subsequently categorized in response to signals received from
a user interface associated with a mobile device (e.g., via a
user input from drop-down list of malls, etc.) or from a server
(e.g., via a map analysis, etc.) as an indoor-type mall, out-
door-type mall, etc., if needed. Of course, claimed subject
matter is not so limited.

[0050] Referring back to the flow diagram of FIG. 2, at
operation 204, having associated a particular venue of interest
with at least one venue type, assistance information for use by
atleast one mobile device may be generated. Assistance infor-
mation may, for example, be generated based, at least in part,
on an application of an observed signal parameter model
associated with a particular venue type or category.

[0051] More specifically, in one particular implementation,
assistance information may comprise, for example, heat map
information generated for a new venue using one or more
simulations or modeling techniques performed for suitable or
desired locations (e.g., grid points, etc.) in an effective or
efficient manner. As previously mentioned, to obtain
observed signal characteristics (e.g., RSSI, RTD, etc.) for
suitable or desired locations, one or more binned parameters
of interest, such as LOS or non-LLOS distance (e.g., to a
wireless transmitter, etc.), anumber of obstacles or walls to be
crossed, etc. may be determined and combined in a single
mathematical formula, such as, for example, Relation 1 dis-
cussed above. In the particular example of venue 104 of FIG.
1, for example, an LOS distance may comprise a distance
from mobile device 1165 to wireless transmitter 1025, and
non-LOS distance may comprise a distance from mobile
device 116 to wireless transmitter 102a. Of course, these are
merely examples, and claimed subject matter is not so lim-
ited. In addition, a number or types of obstacles (e.g., walls,
bends, etc.) a wireless signal (e.g., from available wireless
transmitters, etc.) is to cross may also be determined (e.g., via
afloorplan, etc.), and, thus, appropriate coefficients or binned
parameters may be selected or inputted. Based, atleast in part,
on a type of a new venue (e.g., an office building-type venue
of FIG. 1, etc.), an appropriate or applicable observed signal
parameter model may be selected (e.g., “Office Building”
type, etc.) and applied to allow a special purpose computing
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platform to perform one or more requisite calculations, for
example, generating one or more heat map values for a suit-
able or desired location (e.g., grid points, etc.).

[0052] In another implementation, assistance information
may comprise, for example, one or more binned parameters
associated with a particular observed signal parameter model
that may be communicated to a mobile device, as previously
mentioned. Here, for example, such assistance information
may also be generated using one or more operations or pro-
cesses described in connection with Relation 1 above.
Accordingly, as illustrated in these examples, attenuation or
propagation characteristics for a new venue may be summa-
rized or approximated in just a few binned parameters that
may be provided for use to a mobile device. In this manner, a
new venue simulation may be accomplished in less time, with
fewer computing resources or overhead, etc., thus, making it
more efficient or effective than, for example, ray tracing or
fingerprinting.

[0053] At operation 210, assistance information may be
provided for use to at least one mobile device while posi-
tioned in a venue of interest, such as a present or new venue,
for example, to enable such a mobile device to estimate its
location using one or more positioning techniques or opera-
tions. For example, in one particular implementation, assis-
tance information may be provided to a mobile device, in
whole or in part, in the form of one or more binned parameters
associated with an applicable observed signal parameter
model to facilitate or support a trilateration-based operation,
as previously mentioned. As was also indicated, in another
implementation, assistance information may be provided in
the form of heat map information to allow a mobile device to
perform requisite calculations in connection with heat map
signature matching for a sufficiently accurate position fix. Of
course, these are merely examples, and claimed subject mat-
ter is not so limited.

[0054] Inoneimplementation, assistance information asso-
ciated with a particular venue or area of interest may be
stored, for example, in one or more memory locations in
connection with example process 200. For example, such
assistance information may be stored with reference to one or
more grid points associated with a heat map overlaid or
mapped to a floor plan of a venue of interest, though claimed
subject matter is not so limited. Assistance information may
reflect, for example, initial estimated location of a mobile
device that may have an amount of error due to a number of
factors (e.g., timing calibration, location of wireless transmit-
ters is changed or unknown, etc.). Accordingly, in an imple-
mentation, assistance information may, for example, be fur-
ther updated or refined over time, in whole or in part, through
one or more crowd-sourcing techniques. For example, suit-
able or desired assistance information may be updated or
refined over time based, at least in part, on suitable or desired
measurements that mobile devices may take while positioned
within a venue or area of interest. More specifically, mall
shoppers or patrons, for example, may execute desired tasks
(e.g., gather requisite measurements, send back information,
etc.) and be rewarded in some manner for doing so, just to
illustrate one possible example. Optionally or alternatively, a
suitable location, navigation, etc. service may extract suitable
or desired information from a location-aware unit associated
with mobile devices, for example, with permission from their
users. Accordingly, the more updates a suitable service or
server receives, the more precise information may be learned
with respect to a particular venue or area of interest, thus,
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resulting in better mapping, positioning, navigating, etc. Such
atechnique may allow for a sufficient flexibility since suitable
or desired assistance information, such as binned parameters
of interest, for example, may be refined or narrowed down
from a large bin of venue types or categories (e.g., shopping
malls, etc.) to a particular or specific venue (e.g., a particular
mall, etc.). Of course, such details are merely examples, and
claimed subject matter is not limited in this regard.

[0055] Turning now to FIG. 4, which is a flow diagram
illustrating another implementation of an example process
400 for performing one or more processes or operations in
connection with binning venues into categories based, at least
in part, on wireless signal propagation characteristics associ-
ated with such venues. Again, it should also be appreciated
that even though one or more operations are illustrated or
described with respect to a certain sequence, other sequences
including, for example, concurrent operations may also be
employed. In addition, although the description below refer-
ences particular aspects or features illustrated in certain other
figures (e.g., FIGS. 3-4, etc.), one or more operations may be
performed with other aspects or features.

[0056] At operation 402, assistance information associated
with an observed signal parameter model applicable to a
selected one of a plurality of venue types may be received at
or by a mobile device. As previously mentioned, assistance
information may be communicated to a mobile device from a
suitable server, such as location, navigation, information
server, or the like. In an implementation that utilizes a trilat-
eration-based approach, such assistance information may
comprise, for example, identities or locations of available
wireless transmitters (e.g., access points, location beacons,
femtocells, etc.) as well as one or more binned parameters or
constants associated with an applicable observed signal
parameter model, just to name a few examples. Such binned
parameters may be associated with a venue type, for example,
selected from a finite set of venue types or categories, such as
categories mentioned above based, at least in part, on simi-
larities of a physical geometry of a propagation space, though
claimed subject matter is not so limited, of course. As was
also indicated, in an implementation that utilizes a heat map
positioning technique, assistance information may comprise,
for example, heat map information that may be used by one or
more mobile devices to perform requisite calculations in con-
nection with heat map signature matching to allow for a
sufficiently accurate position fix.

[0057] With regard to operation 404, a mobile device may
estimate its location based, at least in part, on an application
of'an observed signal parameter model to one or more signals
received at such a mobile device while positioned in a venue
of a selected one of a plurality of venue types, such as, for
example, a present or new venue. For example, an observed
signal parameter model may utilize one or more binned
parameters applicable to a particular type or category of
venue defining a relationship between one or more character-
istics of'a wireless signal received from a wireless transmitter
(e.g., RSSI, RTD, etc.) and a range to such a transmitter, as
previously mentioned. Thus, using such parameters, a mobile
device may perform requisite calculations to obtain one or
more range measurements and estimate its position with suf-
ficient accuracy utilizing, for example, known trilateration-
based techniques, as previously mentioned. Optionally or
alternatively, a mobile device may estimate its location by
performing, for example, a heat map signature matching
operation using heat map information developed using an
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applicable observed signal parameter model to allow for a
sufficiently accurate position fix, as was also indicated.
Accordingly, an observed signal parameter model-based
assistance information may, for example, enable navigation
or location-based services in an indoor environment or like
partially or substantially enclosed areas in an effective or
efficient manner.

[0058] In one particular implementation, a categorization
of'a particular venue of interest (e.g., a present or new venue,
etc.) or associating such a venue with a particular discrete
type or category of venues (e.g., bins) may be performed at or
on a mobile device. For example, venue information may be
inputted into a mobile device (e.g., by a user, etc.). By way of
example, a user may operate a mobile device to perform a
categorization of a particular venue via a user display asso-
ciated with a mobile device, though claimed subject matter is
not so limited. A display may comprise, for example, any
suitable application window as a graphical user interface
(GUI) for a computing application or platform to manage or
otherwise manipulate visual content. As used herein, a
“graphical user interface” (GUI) may refer to a program
interface that utilizes displayed graphical information to
allow a user to control or operate a special purpose computing
platform associated with a mobile device, for example, by a
pointer or a pointing device. A mobile device and a display are
typically specific hardware, whereas a GUI is typically an
application designed to be executed by such a specific hard-
ware. In some implementations, a mobile device may also
comprise a network browser or a similar application that
enables the mobile device to interact with display information
located on a network, such as the Internet. Of course, various
implementations of GUI are possible, and it is not intended to
limit claimed subject matter to a particular implementation.

[0059] Following the above discussion, in one implemen-
tation, a user may operate a mobile device to categorize a
venue of interest or otherwise select a particular type of a
venue (e.g., while in a venue of a similar type or category, in
a venue to be simulated, etc.) from a finite set of venue types
or categories so as to associate such a venue with an appli-
cable bin. Such a set of venue types may be accessed or
obtained, for example, by retrieving it from memory, by
receiving it over a suitable communication link (e.g., wire-
less, wired, etc.), or the like. As a way of illustration, a user
may be presented with one or more user-selectable informa-
tion fields (e.g., on a user display, etc.), such as, for example,
a drop-down information menu from which a user may select
aparticular type or category of a venue from a listing of venue
types that may be pertinent to a particular venue of interest,
just to illustrate one possible implementation. For example, a
user may recognize or infer (e.g., by looking at a floor plan,
etc.) that a venue of interest comprises an office building,
convention center, sports arena, etc. and, thus, may make an
appropriate categorization (e.g., manually, via a drop-down
menu, etc.) on or at a mobile device to associate such a venue
with an applicable bin. It should be appreciated that a user
may categorize a venue using any suitable routines or opera-
tions that may be facilitated or supported, at least in part, by
a special purpose computing platform associated with a
mobile device or by an operating environment, such as oper-
ating environment of FIG. 1, for example. In certain imple-
mentations, a mobile device may comprise, for example, an
editable combo-box or like combination of a drop-down
menu and an input-line textbox, which may allow a user to
input a particular type of a venue directly into an input line
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(e.g., enter “office building,” etc.) or to select a suitable venue
type from a list of existing drop-down options. In addition, it
should be noted that a user may categorize a particular venue
through commands that are processed using voice-processing
or related technology, though claimed subject matter is not so
limited, of course.

[0060] By way of example but not limitation, some
examples of RSSI heat maps generated or obtained from
fingerprinted measurements and by applying a particular
observed signal parameter model in connection with certain
simulations or experiments are illustrated in FIGS. 5A and
5B. It should be appreciated that RSST measurements as well
as RSSI vs. distance curves shown are merely examples to
which claimed subject matter is not limited. Thus, in certain
simulations or experiments, extensive set of RSSI measure-
ments were taken at a venue or area of interest, and observed
signal parameters were fit on top of the measurements. It
should be noted that certain parameters may be optimized, at
least in part, for an approximate fit for the measurements
including, for example, a LOS path coefficient, non-LOS path
coefficient, wall-loss coefficient, etc. As particularly seen in
FIG. 5A, it appeared that an observed signal parameter model
may provide a reasonable RSSI vs. distance curve, which, in
turn, may allow for a sufficiently accurate position fix. As
further illustrated in FIG. 5B, for verification purposes in
connection with one particular simulation or experiment,
another set of RSSI measurements were taken at another
venue or area of interest of a similar type or category. Here, it
appeared that based, at least in part, on a knowledge of a
physical geometry of a venue’s propagation space (e.g.,
obtained from maps, etc.) and approximate RF characteristics
of received wireless signals, an observed signal parameter
model may prove beneficial in approximating a range as a
function of RSSI. Accordingly, example heat map distribu-
tion plots associated with simulated venues or areas of inter-
est may indicate that such venues may be grouped into a
single bin for modeling. Of course, such details relating to
venues or areas of interest are merely examples, and claimed
subject matter is not limited in this regard.

[0061] FIG. 6 is a schematic diagram illustrating an imple-
mentation of an example device 600 capable of partially or
substantially implementing one or more processes or opera-
tions in connection with binning venues into categories
based, at least in part, on signal propagation characteristics
associated with such venues. In an implementation, device
600 may comprise, for example, any electronic device having
at least one processor and memory that may be configurable
to exchange data or information over any suitable communi-
cations network. For example, device 600 may include one or
more computing devices or platforms associated with, for
example, a laptop computer, a desktop computer, a tablet PC,
a cellular telephone, access points, transceiver chips, an
e-book reader, a workstation, a server device, data storage
units, or the like. In other example implementations, device
600 may take the form of one or more integrated circuits,
circuit boards, or the like that may be operatively enabled for
use in another device. It should be appreciated that all or part
of various components shown in connection with example
device 600, and the processes or operations as described
herein, may be implemented using or otherwise include hard-
ware, firmware, or any combination thereof along with soft-
ware. It should also be noted that example device 600 may
include more, fewer, or different components from those that
are illustrated.
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[0062] As illustrated, example device 600 may include at
least one processing unit 602, memory 604, communication
interface 606, power source 608, and one or more other com-
ponents, indicated generally at 610, for example, so as to
facilitate or support one or more processes or operations in
connection with binning venues into categories. Processing
unit 602 may be implemented in hardware or a combination
ot hardware and software. Processing unit 602 may be repre-
sentative of one or more circuits configurable to perform at
least a portion of information computing technique or pro-
cess. By way of example but not limitation, processing unit
602 may include one or more processors, controllers, micro-
processors, microcontrollers, application specific integrated
circuits, digital signal processors, programmable logic
devices, field programmable gate arrays, and the like, or any
combination thereof.

[0063] Memory 604 may store, contain, or otherwise pro-
vide access to computer-readable instructions (e.g., a pro-
gram, an application, etc. or portion(s) thereof; operational
data or information structures; processor-executable instruc-
tions; code; some combination thereof; and so forth) that may
be executable by processing unit 602. Execution of such
instructions by processing unit 602 may transform example
device 600 into a special purpose computing device, appara-
tus, platform, some combination thereof, and so forth.
Memory 604 may represent any information storage medium.
For example, memory 604 may include a primary memory
and a secondary memory, indicated generally in dashed lines
at 605. As seen, a primary memory may include, for example,
a random access memory, read only memory, etc. and may
comprise venue information, heat map or radio map signature
information, observed signal parameter model information,
or other suitable or desires information facilitating or sup-
porting one or more processes or operations in connection
with binning venues into categories. While illustrated in this
example as being separate from processing unit 602, it should
be appreciated that all or part of memory 604 may be provided
within or otherwise co-located/coupled with processing unit
602.

[0064] Secondary memory 605 may include, for example,
the same or similar type of memory as primary memory or
one or more information storage devices or systems, such as,
for example, a disk drive, an optical disc drive, a tape drive, a
solid state memory drive, etc. In certain implementations,
secondary memory 605 may be operatively receptive of, or
otherwise enabled to be coupled to, a computer-readable
medium 618. Computer-readable medium 618 may include,
for example, any medium that can store or provide access to
information, code or instructions (e.g., an article of manufac-
ture, etc.) for example device 600.

[0065] Computer-readable medium 618 may be accessed
by processing unit 602, for example. As such, in certain
example implementations, the methods or apparatuses may
take the form, in whole or in part, of a computer-readable
medium that may include computer-implementable instruc-
tions stored thereon, which, if executed by at least one pro-
cessing unit or other like circuitry, may enable processing unit
602 or the other like circuitry to perform all or portions of RF
signal measuring processes, location determination pro-
cesses, trilateration-based or heat map signature-based pro-
cesses, or any processes to facilitate or otherwise support
binning venue into categories. In certain example implemen-
tations, processing unit 602 may be capable of performing or
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supporting other functions, for example, associated with
operating environment 100 of FIG. 1, such as communica-
tion, routing, etc.

[0066] Example device 600 may further include a commu-
nication interface 606 (e.g., wireless transceiver, modem,
antenna, etc.) to allow for communication with one or more
other devices or systems over one or more wired or wireless
communication links. Communication interface 606 may
provide one or more interfaces between device 600 and other
devices. Communication interface 606 may be capable of
requesting, receiving, or providing suitable or desired loca-
tion, navigation, assistance, or like information. Assistance
information may include any suitable information facilitating
or supporting position estimations utilizing, for example, a
trilateration-based, heat map or radio map positioning-based
operations or techniques, as previously mentioned. In addi-
tion, in certain implementations, assistance information may
include, for example, routing graph information, venue infor-
mation, connectivity graph information, location informa-
tion, as well as associated annotation information, or the like.
As was indicated communication interface 606 may include a
wireless transceiver (e.g., transmitter and receiver), a radio,
an antenna, a wired interface connector or other such appa-
ratus, some combination thereof, etc. to communicate wire-
less or wired signals over respective wireless or wired com-
munication links.

[0067] Example device 600 may also include a power
source 608 to provide power to some or all of the components
or circuitry of example device 600. Power source 608 may be
a portable power source, such as a battery, for example, or
may comprise a fixed power source, such as an outlet (e.g. in
a house, electric charging station, car, etc.). It should be
appreciated that power source 608 may be integrated into
(e.g., built-in, etc.) or otherwise supported by (e.g., stand-
alone, etc.) example device 600. Power source 608 may also
be a transportable power source, such as a solar or carbon-
fuel-based generator. Although not shown, it should be noted
that components or circuitry of example device 600 may
include an analog-to-digital converter (ADC) for digitizing
output signals, although claimed subject matter is not so
limited.

[0068] Example device 600 may also include one or more
connections 612 (e.g., buses, lines, conductors, optic fibers,
etc.) to operatively couple various circuits or components,
such as one or more other components 610, for example,
together, and, optionally or alternatively, a user interface 614
(e.g., display, touch screen, keypad, buttons, knobs, micro-
phone, speaker, trackball, data port, etc.) to receive requisite
input or provide suitable information to a user. Other compo-
nents 610, if present, may comprise one or more other mis-
cellaneous sensors, features, or the like.

[0069] Although not shown, in certain example implemen-
tations, example device 600 may include a location-aware or
tracking unit associated with a Global Navigation Satellite
System (GNSS) and capable of providing or supporting some
form of a location/velocity/time estimation processes with
regard to device 600 or other devices operatively coupled to
device 600 based, at least in part, on one or more transmitted
or received wireless signals (e.g., from space vehicles, satel-
lites, ground-based transceivers, wireless transmitters, etc.).
A location-aware or tracking unit may comprise, for example,
at least one receiver or transmitter capable of receiving or
transmitting wireless signals in some manner, though claimed
subject matter is not so limited.
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[0070] Methodologies described herein may be imple-
mented by various means depending upon applications
according to particular features or examples. For example,
such methodologies may be implemented in hardware, firm-
ware, software, discrete/fixed logic circuitry, any combina-
tion thereof, and so forth. In a hardware or logic circuitry
implementation, for example, a processing unit may be
implemented within one or more application specific inte-
grated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
GAs), processors, controllers, micro-controllers, micropro-
cessors, electronic devices, other devices or units designed to
perform the functions described herein, or combinations
thereof, just to name a few examples.

[0071] For a firmware or software implementation, the
methodologies may be implemented with modules (e.g., pro-
cedures, functions, etc.) having instructions that perform the
functions described herein. Any machine readable medium
tangibly embodying instructions may be used in implement-
ing the methodologies described herein. For example, soft-
ware codes may be stored in a memory and executed by a
processor. Memory may be implemented within the proces-
sor or external to the processor. As used herein the term
“memory” refers to any type of long term, short term, volatile,
nonvolatile, or other memory and is not to be limited to any
particular type of memory or number of memories, or type of
media upon which memory is stored. In at least some imple-
mentations, one or more portions of the herein described
storage media may store signals representative of data or
information as expressed by a particular state of the storage
media. For example, an electronic signal representative of
data or information may be “stored” in a portion of the storage
media (e.g., memory) by affecting or changing the state of
such portions of the storage media to represent data or infor-
mation as binary information (e.g., ones and zeros). As such,
in a particular implementation, such a change of state of the
portion of the storage media to store a signal representative of
data or information constitutes a transformation of storage
media to a different state or thing.

[0072] As was indicated, in one or more example imple-
mentations, the functions described may be implemented in
hardware, software, firmware, discrete/fixed logic circuitry,
some combination thereof, and so forth. If implemented in
software, the functions may be stored on a physical computer-
readable medium as one or more instructions or code. Com-
puter-readable media include physical computer storage
media. A storage medium may be any available physical
medium that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media
can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disc storage, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used to store
desired program code in the form of instructions or data
structures and that can be accessed by a computer or proces-
sor thereof. Disk and disc, as used herein, includes compact
disc (CD), laser disc, optical disc, digital versatile disc
(DVD), floppy disk and blue-ray disc where disks usually
reproduce data magnetically, while discs reproduce data opti-
cally with lasers.

[0073] Wireless communication techniques described
herein may be implemented using various wireless commu-
nication networks such as a wireless wide area network
(WWAN), a wireless local area network (WLAN), a wireless
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personal area network (WPAN), and so on. The term “net-
work™ and “system” may be used interchangeably herein. A
WWAN may be a Code Division Multiple Access (CDMA)
network, a Time Division Multiple Access (TDMA) network,
a Frequency Division Multiple Access (FDMA) network, an
Orthogonal Frequency Division Multiple Access (OFDMA)
network, a Single-Carrier Frequency Division Multiple
Access (SC-FDMA) network, and so on. A CDMA network
may implement one or more radio access technologies
(RATs) such as cdma2000, Wideband-CDMA (W-CDMA),
Time Division Synchronous Code Division Multiple Access
(TD-SCDMA), to name just a few radio technologies. Here,
c¢dma2000 may include technologies implemented according
to 1S-95, 1S-2000, and IS-856 standards. A TDMA network
may implement Global System for Mobile Communications
(GSM), Digital Advanced Mobile Phone System (D-AMPS),
or some other RAT. GSM and W-CDMA are described in
documents from a consortium named “3rdGeneration Part-
nership Project” (3GPP). Cdma2000 is described in docu-
ments from a consortium named “3rd Generation Partnership
Project 2” (3GPP2). 3GPP and 3GPP2 documents are pub-
licly available. A WL AN may include an IEEE 802.11x net-
work, and a WPAN may include a Bluetooth network, an
IEEE 802.15%, for example. Wireless communication net-
works may include so-called next generation technologies
(e.g., “4G”), such as, for example, Long Term Evolution
(LTE), Advanced LTE, WiMAX, Ultra Mobile Broadband
(UMB), or the like.

[0074] Also, computer instructions/code/data may be
transmitted via signals over physical transmission media
from a transmitter to a receiver (e.g., via electrical digital
signals). For example, software may be transmitted from a
website, server, or other remote source using a coaxial cable,
fiber optic cable, twisted pair, digital subscriber line (DSL), or
physical components of wireless technologies such as infra-
red, radio, and microwave. Combinations of the above may
also be included within the scope of physical transmission
media. Such computer instructions or data may be transmitted
in portions (e.g., first and second portions) at different times
(e.g., atfirstand second times). Some portions of this Detailed
Description are presented in terms of algorithms or symbolic
representations of operations on binary digital signals stored
within a memory of a specific apparatus or special purpose
computing device or platform. In the context of this particular
Specification, the term specific apparatus or the like includes
a general purpose computer once it is programmed to perform
particular functions pursuant to instructions from program
software. Algorithmic descriptions or symbolic representa-
tions are examples of techniques used by those of ordinary
skill in the signal processing or related arts to convey the
substance of their work to others skilled in the art. An algo-
rithm is here, and generally, considered to be a self-consistent
sequence of operations or similar signal processing leading to
a desired result. In this context, operations or processing
involve physical manipulation of physical quantities. Typi-
cally, although not necessarily, such quantities may take the
form of electrical or magnetic signals capable of being stored,
transferred, combined, compared, or otherwise manipulated.

[0075] It has proven convenient at times, principally for
reasons of common usage, to refer to such signals as bits, data,
values, elements, symbols, characters, variables, terms, num-
bers, numerals, or the like. It should be understood, however,
that all of these or similar terms are to be associated with
appropriate physical quantities and are merely convenient
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labels. Unless specifically stated otherwise, as is apparent
from the discussion above, it is appreciated that throughout
this Specification discussions utilizing terms such as “pro-
cessing,” “computing,” “calculating,” “determining,” “ascer-
taining,” “identifying,” “associating,” “measuring,” “per-
forming,” or the like refer to actions or processes of a specific
apparatus, such as a special purpose computer or a similar
special purpose electronic computing device. In the context
of'this Specification, therefore, a special purpose computer or
a similar special purpose electronic computing device is
capable of manipulating or transforming signals, typically
represented as physical electronic, electrical, or magnetic
quantities within memories, registers, or other information
storage devices, transmission devices, or display devices of
the special purpose computer or similar special purpose elec-
tronic computing device.

[0076] Terms, “and” and “or” as used herein, may include a
variety of meanings that also is expected to depend at least in
part upon the context in which such terms are used. Typically,
“or” if used to associate a list, such as A, B, or C, is intended
to mean A, B, and C, here used in the inclusive sense, as well
as A, B, or C, here used in the exclusive sense. In addition, the
term “one or more” as used herein may be used to describe
any feature, structure, or characteristic in the singular or may
be used to describe some combination of features, structures
or characteristics. Though, it should be noted that this is
merely an illustrative example and claimed subject matter is
not limited to this example.

[0077] While certain example techniques have been
described and shown herein using various methods or sys-
tems, it should be understood by those skilled in the art that
various other modifications may be made, and equivalents
may be substituted, without departing from claimed subject
matter. Additionally, many modifications may be made to
adapt a particular situation to the teachings of claimed subject
matter without departing from the central concept described
herein. Therefore, it is intended that claimed subject matter
not be limited to particular examples disclosed, but that such
claimed subject matter may also include all implementations
falling within the scope of the appended claims, and equiva-
lents thereof.

What is claimed is:

1. A method, comprising:

at a mobile device coupled to a memory, receiving assis-

tance information indicating an observed signal param-
eter model applicable to a selected one of a plurality of
venue types; and

estimating a location based, at least in part, on an applica-

tion of said observed signal parameter model to one or
more first signals received at said mobile device while
positioned in a present venue of said selected one of said
plurality of venue types.

2. The method of claim 1, wherein estimating said location
further comprises:

performing a categorization of said present venue based at

least in part, on at least one of: venue information
obtained from a server; venue information inputted into
said mobile device; or any combination thereof.

3. The method of claim 2, wherein said categorization is
performed in response to at least one of the following: one or
more second signals generated by a user interface associated
with said mobile device; one or more third signals generated
by said server; or any combination thereof.
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4. The method of claim 1, wherein said assistance infor-
mation comprises information to enable said mobile device to
estimate said location while positioned in said present venue
of said selected one of said plurality of venue types by per-
forming at least one of the following: a trilateration operation;
a heat map signature matching operation; or any combination
thereof.

5. The method of claim 1, wherein said observed signal
parameter model defines a first relationship between one or
more signaling characteristics of said one or more first signals
received at said mobile device and a range from said mobile
device to at least one wireless transmitter in said present
venue.

6. The method of claim 5, wherein said first relationship
between said one or more signaling characteristics of said one
or more first signals received at said mobile device and said
range comprises a second relationship between received sig-
nal strength indicator (RSSI) and said range in said selected
one of said plurality of venue types.

7. The method of claim 5, wherein said at least one wireless
transmitter comprises at least one terrestrial wireless trans-
mitter.

8. The method of claim 7, wherein said at least one terres-
trial wireless transmitter comprises at least one of the follow-
ing: an access point; a femtocell; a location beacon; a base
station; or any combination thereof.

9. The method of claim 1, wherein said observed signal
parameter model defines a first relationship between one or
more timing characteristics of said one or more first signals
received at said mobile device and a range from said mobile
device to at least one wireless transmitter in said present
venue.

10. The method of claim 9, wherein said first relationship
between said one or more timing characteristics of said one or
more first signals received at said mobile device and said
range comprises a second relationship between round-trip
delay (RTD) time and said range in said selected one of said
plurality of venue types.

11. The method of claim 9, wherein said at least one wire-
less transmitter comprises at least one terrestrial wireless
transmitter.

12. The method of claim 11, wherein said at least one
terrestrial wireless transmitter comprises at least one of the
following: an access point; a femtocell; a location beacon; a
base station; or any combination thereof.

13. A mobile device comprising:

a receiver to receive one or more first signals; and

one or more processors to:

process assistance information received via said one or
more wireless signals, wherein said assistance infor-
mation indicates an observed signal parameter model
applicable to a selected one a plurality of venue types,
and

estimate a location based, at least in part, on an applica-
tion of said observed signal parameter model to said
one or more first signals received at said mobile
device while positioned in a present venue of said
selected one of said plurality of venue types.

14. The mobile device of claim 13, said one or more pro-
cessors to further perform a categorization of said present
venue based, at least in part, on one or more of: venue infor-
mation obtained from a server; venue information inputted
into said mobile device; or any combination thereof.
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15. The mobile device of claim 14, wherein said one or
more processors is capable of performing said categorization
in response to at least one of: one or more second signals
generated by a user interface associated with said mobile
device; one or more third signals generated by said server; or
any combination thereof.

16. The mobile device of claim 13, wherein said assistance
information comprises information to enable said mobile
device to estimate said location while positioned in said
present venue of said selected one of said plurality of venue
types by performing at least one of: a trilateration operation;
a heat map signature matching operation; or any combination
thereof.

17. The mobile device of claim 13, wherein said observed
signal parameter model defines a first relationship between
one or more signaling characteristics of said one or more first
signals received at said mobile device and a range from said
mobile device to at least one wireless transmitter in said
present venue.

18. The mobile device of claim 17, wherein said first rela-
tionship between said one or more signaling characteristics of
said one or more first signals received at said mobile device
and said range comprises a second relationship between
received signal strength indicator (RSSI) and said range in
said selected one of said plurality of venue types.

19. The mobile device of claim 17, wherein said at least one
wireless transmitter comprises at least one terrestrial wireless
transmitter.

20. The mobile device of claim 19, wherein said at least one
terrestrial wireless transmitter comprises at least one of: an
access point; a femtocell; a location beacon; a base station; or
any combination thereof.

21. The mobile device of claim 13, wherein said observed
signal parameter model defines a first relationship between
one or more timing characteristics of said one or more first
signals received at said mobile device and a range from said
mobile device to at least one wireless transmitter in said
present venue.

22. The mobile device of claim 21, wherein said first rela-
tionship between said one or more timing characteristics of
said one or more first signals received at said mobile device
and said range comprises a second relationship between
round-trip delay (RTD) time and said range in said selected
one of said plurality of venue types.

23. The mobile device of claim 21, wherein said at least one
wireless transmitter comprises at least one terrestrial wireless
transmitter.

24. The mobile device of claim 23, wherein said at least one
terrestrial wireless transmitter comprises at least one of: an
access point; a femtocell; a location beacon; a base station; or
any combination thereof.

25. A mobile device comprising:

means for receiving one or more first signals;

means for processing assistance information received via

said one or more wireless signals, wherein said assis-
tance information indicates an observed signal param-
eter model applicable to a selected one a plurality of
venue types; and

means for estimating a location based, at least in part, on an

application of said observed signal parameter model to
said one or more first signals received at said mobile
device while positioned in a present venue of said
selected one of said plurality of venue types.
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26. The mobile device of claim 25, further comprising
means for performing a categorization of said present venue
based, at least in part, on one or more of: venue information
obtained from a server; venue information inputted into said
mobile device; or any combination thereof.
27. The mobile device of claim 26, further wherein said
means for performing said categorization is capable of per-
forming said categorization in response to at least one of: one
or more second signals generated by a user interface associ-
ated with said mobile device; one or more third signals gen-
erated by said server; or any combination thereof.
28. The mobile device of claim 25, wherein said assistance
information comprises information to enable said mobile
device to estimate said location while positioned in said
present venue of said selected one of said plurality of venue
types by performing at least one of: a trilateration operation;
a heat map signature matching operation; or any combination
thereof.
29. The mobile device of claim 25, wherein said observed
signal parameter model defines a first relationship between
one or more signaling characteristics of said one or more first
signals received at said mobile device and a range from said
mobile device to at least one wireless transmitter in said
present venue.
30. The mobile device of claim 29, wherein said first rela-
tionship between said one or more signaling characteristics of
said one or more first signals received at said mobile device
and said range comprises a second relationship between
received signal strength indicator (RSSI) and said range in
said selected one of said plurality of venue types.
31. The mobile device of claim 29, wherein said at least one
wireless transmitter comprises at least one terrestrial wireless
transmitter.
32. The mobile device of claim 31, wherein said at least one
terrestrial wireless transmitter comprises at least one of: an
access point; a femtocell; a location beacon; a base station; or
any combination thereof.
33. The mobile device of claim 25, wherein said observed
signal parameter model defines a first relationship between
one or more timing characteristics of said one or more first
signals received at said mobile device and a range from said
mobile device to at least one wireless transmitter in said
present venue.
34. The mobile device of claim 33, wherein said first rela-
tionship between said one or more timing characteristics of
said one or more first signals received at said mobile device
and said range comprises a second relationship between
round-trip delay (RTD) time and said range in said selected
one of said plurality of venue types.
35. The mobile device of claim 33, wherein said at least one
wireless transmitter comprises at least one terrestrial wireless
transmitter.
36. The mobile device of claim 35, wherein said at least one
terrestrial wireless transmitter comprises at least one of: an
access point; a femtocell; a location beacon; a base station; or
any combination thereof.
37. An article comprising:
a storage medium having instructions stored thereon
executable by a special purpose computing platform to:

process received assistance information indicating an
observed signal parameter model applicable to a
selected one of a plurality of venue types; and

estimate a location based, at least in part, on an application

of said observed signal parameter model to one or more
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first signals received at a mobile device while positioned
in a present venue of'said selected one of said plurality of
venue types.

38. The article of claim 37, wherein said instructions are
further executable by said special purpose computing plat-
form to perform a categorization of said present venue based
at least in part, on at least one of: venue information obtained
from a server; venue information inputted into said mobile
device; or any combination thereof.

39. The article of claim 38, wherein said instructions are
further executable by said special purpose computing plat-
form to perform said categorization in response to at least one
of the following: one or more second signals generated by a
user interface associated with said mobile device; one or more
third signals generated by said server; or any combination
thereof.

40. The method of claim 37, wherein said assistance infor-
mation comprises information to enable said mobile device to
estimate said location while positioned in said present venue
of said selected one of said plurality of venue types by per-
forming at least one of the following: a trilateration operation;
a heat map signature matching operation; or any combination
thereof.

41. The article of claim 37, wherein said observed signal
parameter model defines a first relationship between one or
more signaling characteristics of said one or more first signals
received at said mobile device and a range from said mobile
device to at least one wireless transmitter in said present
venue.

42. The article of claim 41, wherein said first relationship
between said one or more signaling characteristics of said one
or more first signals received at said mobile device and said
range comprises a second relationship between received sig-
nal strength indicator (RSSI) and said range in said selected
one of said plurality of venue types.

43. The article of claim 37, wherein said observed signal
parameter model defines a first relationship between one or
more timing characteristics of said one or more first signals
received at said mobile device and a range from said mobile
device to at least one wireless transmitter in said present
venue.

44. The article of claim 43, wherein said first relationship
between said one or more timing characteristics of'said one or
more first signals received at said mobile device and said
range comprises a second relationship between round-trip
delay (RTD) time and said range in said selected one of said
plurality of venue types.

45. A method, comprising:

accessing assistance information generated based, at least

in part, on RF measurements obtained at one or more
locations in a venue consistent with a venue type of a
plurality of venue types; and

providing said assistance information for use by at least

one mobile device to estimate its location while in a
present venue, wherein said present venue is of said
venue type.

46. The method of claim 45, wherein said assistance infor-
mation comprises information for performing a heat map
signature matching operation.

47. The method of claim 45, wherein said assistance infor-
mation comprises information for performing at least one of
the following: a trilateration operation; a triangulation opera-
tion; a multilateration operation; or any combination thereof.
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48. The method of claim 45, wherein said assistance infor-
mation comprises information obtained based, at least in part,
on an application of an observed signal parameter model.

49. An apparatus comprising:

one or more processors to:

access assistance information generated based, at least
in part, on RF measurements obtained at one or more
locations in a venue consistent with a venue type of a
plurality of venue types; and

initiate transmission of said assistance information for
use by at least one mobile device to estimate its loca-
tion while in a present venue, wherein said present
venue is of said venue type.

50. The apparatus of claim 49, wherein said assistance
information comprises information for performing a heat
map signature matching operation.

51. The apparatus of claim 49, wherein said assistance
information comprises information for performing at least
one of: a trilateration operation; a triangulation operation; a
multilateration operation; or any combination thereof.

52. The apparatus of claim 49, wherein said assistance
information comprises information obtained based, at least in
part, on an application of an observed signal parameter
model.

53. An apparatus comprising:

means for accessing assistance information generated

based, at least in part, on RF measurements obtained at
one or more locations in a venue consistent with a venue
type of a plurality of venue types; and

means for initiating transmission of said assistance infor-

mation for use by at least one mobile device to estimate
its location while in a present venue, wherein said
present venue is of said venue type.
54. The apparatus of claim 53, wherein said assistance
information comprises information for performing a heat
map signature matching operation.
55. The apparatus of claim 53, wherein said assistance
information comprises information for performing at least
one of: a trilateration operation; a triangulation operation; a
multilateration operation; or any combination thereof.
56. The apparatus of claim 53, wherein said assistance
information comprises information obtained based, at least in
part, on an application of an observed signal parameter
model.
57. An article comprising:
a storage medium having instructions stored thereon
executable by a special purpose computing platform to:

access assistance information generated based, at least in
part, on RF measurements obtained at one or more loca-
tions in a venue consistent with a venue type of a plu-
rality of venue types; and

initiate transmission of said assistance information for use

by at least one mobile device to estimate its location
while in a present venue, wherein said present venue is
of said venue type.

58. The article of claim 57, wherein said assistance infor-
mation comprises information for performing a heat map
signature matching operation.

59. The article of claim 57, wherein said assistance infor-
mation comprises information for performing at least one of:
atrilateration operation; a triangulation operation; a multilat-
eration operation; or any combination thereof.
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60. The article of claim 57, wherein said assistance infor-
mation comprises information obtained based, at least in part,
on an application of an observed signal parameter model.

#* #* #* #* #*
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