
PROVIDING BASE STATION ALMANAC TO MOBILE STATION
CROSS-REFERENCE TO RELATED APPLICATIONS The present
application claims priority to U.S. Provisional
Application Number 61/052,571 , entitled, "Providing
Transmitter Information to a Mobile Device," filed on
May 12, 2008, which is assigned to the assignee hereof
and which is expressly incorporated herein by
reference. BACKGROUND Field : [0001] The subject
matter disclosed herein relates to providing a base
station almanac for one or more wireless networks to a
mobile station. Information : [0002] The position of a
mobile station, such as, for example, a cellular
telephone, may be estimated based on information
gathered from various systems. One such system may
comprise the Global Positioning System (GPS), which is
one example of a satellite positioning system (SPS).
SPS systems such as GPS may comprise a number of space
vehicles (SV) orbiting the earth. Another example of a
system that may provide a basis for estimating the
position of a mobile station is a cellular
communication system comprising a number of
terrestrial base stations to support communications
for a number of mobile stations.[0003] A position
estimate, which may also be referred to as a position
"fix", 



for a mobile station may be obtained based at least in
part on distances or ranges from the mobile station to
one or more transmitters, and also based at least in
part on the locations of the one or more transmitters.
Such transmitters may comprise SVs in the case of an
SPS and/or terrestrial base stations in the case of a
cellular communications system, for example. Ranges to
the transmitters may be estimated based on signals
transmitted by the transmitters and received at the
mobile station. The location of the transmitters may
be ascertained, in at least some cases, based on the
identities of the transmitters, and the identities of
the transmitters may be ascertained from signals
received from the transmitters. [0004] An almanac may
be maintained for systems used for position
estimation. The almanac may contain various types of
information, including, for example, information that
may be used in position estimation operations. Such
information may include the identities and locations
of the various transmitters of the system, for
example. SUMMARY [0005] In an aspect, a hierarchal
base station almanac may be received at a mobile
station from a base station almanac server via a
wireless communication network. In another aspect, the
hierarchal base station almanac may comprise a
plurality of levels configured in a hierarchal
fashion, including a header and a 



sector level, wherein the header level comprises
information common to aplurality of sectors listed in
the sector level. In a further aspect, the hierarchal
base station almanac may be stored in a memory of the
mobile station, and a location of the mobile station
may be estimated based, at least in part, on
information from the hierarchal base station almanac.
BRIEF DESCRIPTION OF THE FIGURES [0006] Non-limiting
and non-exhaustive examples will be described with
reference to the following figures, wherein like
reference numerals refer to like parts throughout the
various figures. [0007] FIG. 1 is a schematic block
diagram of an example satellite position system (SPS)
and an example cellular network. [0008] FIG. 2 is an
illustration depicting an example base station almanac
server in communication with a number of mobile
stations via one or more wireless communication
networks. [0009] FIG. 3 is a schematic diagram
illustrating an example hierarchal organization for a
base station almanac. [0010] FIG. 4 is a flow diagram
of an example process for receiving a hierarchal base
station almanac at a mobile station.[001 1] FIG. 5 is
a flow diagram of an example process for transmitting
a request for base station almanac information from a
mobile station to a base station almanac server.
[0012] FIG. 6 is a schematic block diagram depicting
an example mobile 



station. [0013] FIG. 7 is a schematic block diagram of
an example computing platform. DETAILED DESCRIPTION
[0014] As discussed above, information in an almanac
may be used to perform, at least in part, position
estimation operations for mobile stations. A position
estimate for a mobile station may be obtained based at
least in part on distances or ranges from the mobile
station to one or more transmitters such as space
vehicles (SV) and/or terrestrial base stations, for
example, and also based at least in part on the
locations of the one or more transmitters. The range
to the transmitters may be estimated based on signals
transmitted by the transmitters and received at the
mobile station. The location of the transmitters may
be ascertained, in at least some cases, based on the
identities of the transmitters, and the identities of
the transmitters may be ascertained from signals
received from the transmitters. As also mention
previously, an almanac may contain various types of
information, including, for example, the identities
and locations of the various transmitters, for
example.[0015] Information related to various
land-based transmitters of a wireless communication
system may be stored in what may be referred to as a
base station almanac (BSA). The term "base station
almanac" as used herein is meant to include any
organized set of information related to a plurality of



transmitters of a wireless communication network. A
base station almanac may be stored in a memory of a
computing platform, such as a BSA server, for example,
or in a memory of mobile station, for another example.
In another aspect, the base station almanac may be
transmitted from a BSA server to one or more mobile
stations. In a further aspect, a subset of a BSA
stored at a BSA server may be transmitted to one or
more mobile stations. [0016] In one aspect, a mobile
station may use the received BSA information to
perform position estimation operations, for example by
thlateration using information and measurements from a
number of transmitters. The mobile station may also
use the received BSA information, in another aspect,
to narrow a code phase search window for acquiring
signals transmitted by an SPS in order to perform
position estimation operations using, at least in
part, measurements from signals received from one or
more space vehicles (SV). For example, to narrow a
search window, a mobile station may use base station
almanac information to associate an identification of
a sector currently serving the mobile station with a
base station almanac entry. The entry may provide a
location of the transmitter for the serving sector,
from which an approximatelocation (within a couple of
kilometers, for example) of the mobile station may be
obtained. [0017] Mobile stations may have a limited
capacity for storing information, due at least in part
to size and cost considerations. Typically, much
information 



included in a base station almanac is repetitive due
to similar parameters stored for most or all sectors
for most or all transmitters across a wireless
communications system, such as a cellular system. The
information related to the various transmitters may be
stored as a flat listing, where specified information
for individual transmitters is stored in separate
entries for all of the individual sectors for all of
the individual transmitters, for example. Therefore,
because of the repetitive nature of the transmitter
information, and because of a mobile station's limited
capacity for storing such information, it may be
advantageous to more efficiently store transmitter
information in a base station almanac by reducing
unnecessary duplication of information. [0018] In one
aspect, information for a base station almanac may be
stored using a hierarchal organization. The hierarchal
organization may comprise a number of levels. In one
example, a topmost level may comprise a header, and
the lowest level may comprise a sector identification
(SECTORJD) level. Rather than repeating information
that may be common across all or nearly all sectors,
the common information may be stored in the header. In
this manner, a single instance of the common
information may be stored in the header, and that
information need not be repeated in all of the sector
entries. In one aspect,it is understood that the
information stored in the header is applicable to all
entries of the sector level unless any exceptions are
noted in individual entries of the sector level. In
general, any information that would otherwise be 



repeated in a substantial number of entries of a
conventional base station almanac may be stored in a
single entry in an upper level of a hierarchal base
station almanac, thereby greatly reducing the amount
of repetition that would otherwise be found in
conventional base station almanacs. [0019] For merely
one example, most or all sectors of a cellular
communications system may transmit at a similar set of
frequencies. Rather than repeating the list of
frequencies in all sector entries, the list of
frequencies may be stored in the header rather than in
the individual sector entries. In another aspect, if
any of the sectors of the cellular communications
system employ frequencies that are not similar to the
listing stored in the header, entries for those
individual sectors may store information that may
supercede or override the information stored in the
header for those sectors. In this manner, repetitions
for much of the information found in a base station
almanac may be eliminated, and the information
regarding base stations may be stored using less
memory. Benefits to such an organization may include,
but are not limited to, reduced base station almanac
size and/or an increase in the capacity to store BSA
information in a mobile station for use in position
estimation operations.[0020] Fig. 1 is a schematic
block diagram of an SPS 110 and a cellular network 120
in communication with a mobile station 150. Cellular
network 120, for this example, may provide voice
communication for a number of mobile 



stations including mobile station 150, for example,
and may further support position estimation for the
mobile stations in addition to providing voice
communication. Cellular network 120 may comprise any
of a number of cellular network types, several
examples of which are described below. Cellular
network 120 for this example comprises base stations
132, 134, and 136 that provide communication for a
number of wireless terminals such as, for example,
mobile station 150. For simplicity, only a few base
stations 132, 134, and 136 are depicted and one mobile
station 150 is depicted in Fig. 1. Of course, other
examples may include additional numbers of base
stations, and the configuration of base stations
depicted in FIG. 1 is merely an example configuration.
Also, cellular network 120 is merely an example
wireless communications system, and the scope of
claimed subject matter is not limited in this respect.
[0021] As used herein, the term "base station" is
meant to include any wireless communication station
and/or device typically installed at a fixed
terrestrial location and used to facilitate
communication in a wireless communications system,
such as, for example, a cellular network, although the
scope of claimed subject matter is not limited in this
respect. In another aspect, base stations may be
included in any of a range of electronic device types.
In an aspect, a base station may comprise a wireless
local area network (WLAN)access point, for example.
Such a WLAN may comprise an IEEE 802.1 1x 



network in an aspect, although the scope of claimed
subject matter is not limited in this respect. [0022]
As used herein, the term "mobile station" (MS) refers
to a device that may from time to time have a position
location that changes. The changes in position
location may comprise changes to direction, distance,
orientation, etc., as a few examples. In particular
examples, a mobile station may comprise a cellular
telephone, wireless communication device, user
equipment, laptop computer, other personal
communication system (PCS) device, personal digital
assistant (PDA), personal audio device (PAD), portable
navigational device, and/or other portable
communication devices. A mobile station may also
comprise a processor and/or computing platform adapted
to perform functions controlled by machine-readable
instructions. [0023] In an aspect, SPS 110 may
comprise a number of SVs, for example SVs 112, 114,
and 116 . For an example, SPS 110 may comprise one or
more satellite positioning systems, such as GPS,
GLONASS and Galileo, although the scope of claimed
subject matter is not limited in this respect. In one
or more aspects, mobile station 150 may receive
signals from SVs 112, 114, and 116, and may
communicate with one or more of base stations 132,
134, and 136. For example, mobile station 150 may
obtain one or more measurements from one or more
signals received from one or more of the SVs and/or
base stations. 



However, in some circumstances timing signals from an
SPS may not beavailable. In such a circumstance,
mobile station 150 may gather propagation delay
information through communication with one or more of
base stations 132, 134, and/or 136. Mobile station 150
may calculate a position location for the mobile
station based, at least in part, on timing calibration
parameters received through communication with one or
more of base stations 132, 134, and/or 136, and
further based, at least in part, on known position
locations of the base stations. The mobile station may
also make use of an estimated propagation delay for
signals received from a base station source, a
satellite source, or both. [0024] In another aspect,
position location determination calculations may be
performed by a network entity such as, for example,
location server 170 depicted in FIG. 1, rather than at
mobile station 150. Such a calculation may be based,
at least in part, on information gathered by mobile
station 150 from one or more of base stations 132,
134, and/or 136. In a further aspect, location server
170 may transmit the calculated position location to
mobile station 150. [0025] A mobile switching center
(MSC) 140 for this example may be coupled to base
stations 132, 134, and 136, and may further couple to
other systems and networks, such as a public switched
telephone network (PSTN), a packet data serving node
(PDSN) 160, and so on. MSC 140 for this example
provides coordination and control for the base
stations coupled to it and further controls 



the routing of data to/from the mobile stations served
by these base stations. For the example depicted in
Fig. 1, PDSN 160 may couple MSC 140 to locationserver
170 and to a BSA server 180. Location server 170 may
collect and format location data, may provide
assistance to mobile stations for position estimation,
and/or may perform computations to obtain position
estimates for the mobile stations. BSA server 180
manages a BSA database 185, which for this example
stores a hierarchal base station almanac for cellular
network 110 . [0026] In one aspect, base station
server 180 may provide BSA information to mobile
station 150. Information to be included in the BSA
provided to mobile station 150 may be a subset of BSA
database 185 selected based at least in part upon any
of a number of parameters specified by the mobile
station. Such parameters may include one or more
networks or sub-networks specified by mobile station
150, the amount of the data mobile station 150 tells
the network it can store, the specific content of the
data, and/or the granularity of the data, to name but
a few examples of parameters that may be specified by
the mobile station. Such parameters may be referred to
as base station almanac specification parameters. It
should be appreciated that a Network ID may be
descriptive of any ID parameter in the hierarchy, with
the exception of the lowest level sector/cell
identifier. For other examples of a specification
parameter that may be specified by the mobile station,
the request from mobile station 150 may be based at
least in part upon a particular service provider, a
particular network 



identifier, a mobile device capability, and/or a
particular frequency or band class.[0027] For yet more
examples, mobile station 150 may request one or more
different network types, with various levels of
requested granularity and region size. In another
aspect, the amount of information conveyed to the
mobile station may be determined by network ID,
available space, or geographic constraints. In an
aspect, the geographic constraints may comprise, to
name but a few examples, all transmitters within a
certain radius or within a geographic region, or all
transmitters whose coverage areas intersect a certain
radius from a best known position of the mobile
station, or all regions whose coverage areas overlap
with a radius around the region in which the mobile is
estimated to be. However, these are merely examples of
how a mobile station may specify information to be
included in a BSA information to be provided to the
mobile station, and the scope of claimed subject
matter is not limited in these respects. [0028] By
nature, a base station almanac such as BSA 185 may
contain information that does not often change.
However, in one aspect, cellular network 120 for this
example may alert mobile station 150 that revised BSA
information is available in the event cellular network
120 is modified in a way that warrants alerting the
mobile station. Mobile station 150 may request revised
BSA information at least in part in response to
receiving such an alert 



from BSA server 250. [0029] In another aspect, BSA
information to be delivered to mobile station 150 may
be formatted to provide relatively broad area coverage
and relativelycoarse information. Alternatively, the
BSA information may be formatted to provide more
refined coverage information, if such information is
available. In this manner, mobile station 150 may
specify a particular granularity or may specify a
"best available" granularity in its request to BSA
server 180. In another aspect, mobile station 150 may
also request BSA information that is deemed to be
highly reliable, or the mobile station may request any
information available, perhaps with reliability
information included. Example types of information
that may be deemed to be highly reliable may include
information provided by an owner of a transmitter
where the information is thought to be accurate. Other
example types may include information representing the
amount of data used to determine the transmitter
information or a confidence estimate. Other example
types may include a parameter to indicate the level of
completeness of the almanac information and/or its
age. Of course, these are merely examples of
information that may be deemed highly reliable or
contribute to the understanding of the reliability of
the almanac information, and the scope of claimed
subject matter is not limited in this respect. Also,
the scope of claimed subject matter is not limited to
the above examples of how a mobile station may specify
BSA information to be delivered to the mobile 



station. [0030] Fig. 2 is an illustration depicting an
example base station almanac server 250 in
communication with a number of mobile stations 222 and
224 via one or more wireless communication networks
232 and 234 and via Internet 240. For this example,
mobile station 222 represents a multi-mode device
thatmay support communication with both a
packet-switched wireless local area network (WLAN) 232
and a cellular network 234. Of course, these are
merely examples of the types of wireless
communications networks with which a multimode device
may communicate, and the scope of claimed subject
matter is not limited in this respect. Also for this
example, mobile station 224 represents a single-mode
device that may support communication with cellular
network 234. Again, the cellular network is merely one
example of a wireless communication network with which
a mobile station may establish communication. [0031]
Fig. 2 further depicts a number of transmitter types 2
10 that mobile stations 222 and 224 may monitor.
Mobile stations 222 and 224 may or may not be
subscribed to any given network associated with the
various respective transmitter types to be able to
monitor signals transmitted from the various
transmitter types. Therefore, BSA information provided
to the mobile stations may or may not include
information associated with networks to which the
mobile stations are not subscribed. As mentioned
previously, mobile stations 



may specify particular networks and/or particular
transmitter types while making requests for BSA
information. For the example of Fig. 2, mobile
stations 222 and 224 may request BSA information
comprising at least a subset of a BSA database from
BSA server 250. [0032] In another aspect, BSA server
250 may obtain a BSA database from an external BSA
source 260. For example, a cellular network provider
maycontract with a third party to develop and provide
BSA information to BSA server 250. At least a subset
of this information may eventually be transmitted to
mobile stations 222 and/or 224. In a further aspect,
BSA server 250 may receive BSA information from mobile
stations 222 and/or 224 as the mobile stations develop
such information at least in part through monitoring
signals transmitted from one or more of example
transmitters 2 10 . Additionally, in another aspect,
mobile stations 222 and/or 224 may select whether
externallyprovided BSA information should be delivered
to the mobile station in response to the mobile
station making such request or whether BSA information
originally developed at least in part by the mobile
stations should be delivered. In a further aspect,
mobile stations 222 and/or 224 may select a
combination of information from external and local
sources. [0033] Although the example of Fig. 2 depicts
two mobile stations, in practice a wide variety of
mobile station types exhibiting a wide range of
different functionalities and/or storage capabilities
may be utilized to communicate with a 



large variety of potential network types. Further, the
mobile stations may exhibit a wide range of different
usage patterns. Therefore, it may be advantageous for
BSA server 250 to provide individualized subsets of
BSA information that the individual mobile stations
may require and/or request, and it may be further
advantageous to provide such information formatted in
a flexible manner according to a specified file size,
coverage area, and/or transmitter type, to name but a
few examples of parameters that may be specified. In
one aspect, these parameters may be specified by the
mobile stations.[0034] In an aspect, a transmitter
type may be defined according to signal frequency or
band class. In another aspect, the type of transmitter
may be defined according to network provider or
carrier. Of course, these are merely examples of how a
transmitter type may be defined, and the scope of
claimed subject matter is not limited in these
respects. [0035] In a further aspect, coverage area
may be defined by a specified size of a specified
geometric shape, such as a radius around the mobile
station, as a square or other rectangular grid, or as
a hexagon, to name but a few example geometric shapes.
Of course, any shape may be used, and the type of
shape selected may depend at least in part on the
mathematical complexities given a particular shape.
[0036] In an additional aspect, groups of transmitters
whose information is to be included in the BSA
information provided to a requesting mobile station
may 



be determined in any number of ways. For one example,
if individual coverage areas for all transmitters in a
group of transmitters intersect the shape, or are
wholly enclosed by the shape, or somewhere in between
(for example, the estimated center of the coverage
area is inside the shape), the given group of
transmitters may have their information included in
the BSA information provided to the requesting mobile
station. For another example, if any of the
transmitters of the group have coverage areas that
intersect the shape, or are wholly enclosed by the
shape, or somewhere in between (for example,
theestimated center of the coverage area is inside the
shape), the given group of transmitters may have their
information included in the BSA information provided
to the requesting mobile station. For yet another
example, the determination of whether to include
information for a given group of transmitters in the
BSA information to be provided to a requesting mobile
station may be made conditionally, based at least in
part on available storage space in the requesting
mobile station. For example, information for either
individual transmitters or for groups of transmitters
may be included, depending upon space availability,
where information is added until a BSA information
size threshold is reached. The BSA information size
may be based, for example, upon a maximum size or upon
a desired size of available storage space in the
requesting mobile device. [0037] FIG. 3 is a schematic
diagram illustrating an example hierarchal 



organization for a base station almanac 300. BSA 300
in one aspect may represent a BSA stored at a BSA
server such as BSA servers 180 and/or 250. In another
aspect, BSA 300 may represent BSA information to be
transmitted to a mobile station and stored in the
mobile station. In the discussion that follows,
example BSA encoding schemes are described, as are
schemes for selecting information elements for the
BSA. One example type of wireless network comprises a
code division multiple access (CDMA) network. CDMA
networks, similar to a number of other networks,
comprise ID parameters that may be organized
hierarchically. Therefore, it may be advantageous to
convey an almanac for a given set of transmitters in a
hierarchal fashion. For the exampledepicted in Fig. 3,
BSA 300 may comprise a plurality of hierarchal levels.
Also for the example depicted in Fig. 3, BSA 300
comprises a header level 3 10, a system identification
(SID) level 320 that may comprise one or more system
identification level entries, a network identification
level (NID) 330 that may comprise one or more network
identification level entries, a cell identification
level 340, and a sector identification level 350. Also
for the example of Fig. 3, SID level 320 comprises a
pair of entries SID 321 and SID 322, NID level 330
comprises entries NID 331 and NID 332, cell
identification level 340 comprises cell entries 341
-344, and sector identification level 350 comprises
sector entries 351-353. NID entries 331 and 332 may
comprise one or more network identifiers that may
identify one or more network providers, for one
example. 



Cell entries 341-344 may comprise one or more cell
identification values and/or one or more base station
identifiers, and sector entries 351-353 may comprise
one or more sector identification values, in an
aspect. Of course, the example organization depicted
for BSA 300 is merely an example, and the scope of
claimed subject matter is not limited in these
respects. For example, the scope of claimed subject
matter is not limited to the specific numbers and/or
types of levels depicted for BSA 300. Similarly, the
scope of claimed subject matter is not limited to the
depicted numbers and/or types of entries within the
various levels of BSA 300. [0038] For the example of
BSA 300, for a given set of transmitters, an amount of
information may be provided in header 3 11, and at
least a portion of the information stored in header 3
11 may be referenced as descriptions areadded in any
of the lower levels of the hierarchy. For the present
example, at any of the lower levels, the information
stored in the header may be overridden for a
particular entry, thereby allowing for exceptions to
be made for the information stored in header 3 11. As
previously mentioned, CDMA is merely an example
network type. Universal Mobile Telecommunications
System (UMTS) and Global System for Mobile
communications (GSM) are other examples of
hierarchically organized networks, each with
variations in how they operate. For example, GSM
comprises a Time Division Multiple Access (TDMA) based
system, so frequency, slot timing and color code
information may be stored in 



BSA 300. For CDMA, for example, pseudorandom number
(PN) offset signal identifier information may be
stored in BSA 300. For UMTS, for example, PN code
signal identifier information may be stored in BSA
300. In one aspect, BSA 300 may store information for
a single network type, or may store information for
multiple network types. It should be noted that the
abovereferenced network types are merely examples, and
the scope of claimed subject matter is not limited in
this respect. [0039] In an aspect, header 3 11 may
include a collection of information. Several example
types of information that may be stored in header 3 11
are described herein. However, these types of
information are merely examples, and the scope of
claimed subject matter is not limited in this respect.
Header 3 11 may store an enumerated frequency list,
for example. Because the set of frequencies supported
tend to not vary much, if at all, from transmitter to
transmitter and from sector to sector, a default set
of frequencies may beassumed, and a listing of the
default frequencies may be stored in header 3 11. That
is, rather than store the list of supported
frequencies in each cell or sector entry, the list of
supported frequencies may be stored in header 3 11. In
the event that a transmitter or sector supports a set
of frequencies that differ from that stored in header
3 11, the exception(s) may be noted in an explicit
entry in a lower level. For example, if a sector
corresponding to sector entry 351 supports an
alternate set of frequencies, those frequencies may be
listed in sector entry 



351 in sector identification level 350. The
frequencies listed in the sector entry 351 for this
example override the listing stored in header 3 11 as
far as that particular sector is concerned. [0040] In
a further aspect, header 3 11 may store information
related to the number of bits that are used for a
sector ID. This may be advantageous because a sector
ID may be encoded into a base station ID in many
cases, but may be encoded in any of a number of
different ways. In addition to the number of bits used
for the sector ID, the information stored in header 3
11 may include information specifying whether the
sector ID comprises the most significant bits of the
base station ID or the least significant bits. [0041]
Continuing with the example of BSA 300, header 3 11
may store statistical information for BSA 300. Example
statistics may include, but are not limited to, median
size of a coverage area, median terrain height, range
of terrain heights, number of bits used to convey
terrain height offsets and the scale of those bits,
timing information, and/or median and range of
antennaposition uncertainties found at cell
identification level 340. In an aspect, the tinning
information may comprise one or more of median and
range of forward link calibration values such as code
division multiple access (CDMA) forward link
calibration values, median and range of forward link
calibration uncertainties, and/or a universal mobile
telecommunications system (UMTS) frame timing
relationship. Another example statistic may comprise
the number 



of sectors per cell. In one aspect, the number of
sectors per cell may be specified in header 3 11 if
the number varies from the typical number of three
sectors per cell. Although the information mentioned
above is described as being stored at header 3 11, the
scope of claimed subject matter is not limited in this
respect, and such information may be pushed to lower
levels of the hierarchy. In addition to some or all of
the information described above, header 3 11 may
further specify a value of a count of system
identification (SID) entries to follow in system
identification level 320, which for example BSA 300
comprises the next lower level beneath header 3 11 in
the hierarchal organization. [0042] In another aspect,
general purpose information related to one or more
systems may be provided. Information that may be
listed in SID 321 and/or SID 322 for this example may
comprise, for example, a system identifier and/or a
coverage area shape, position and/or size. In one
aspect, the position of the coverage area may be
conveyed as an offset from a reference point. In an
aspect, the reference point may be specified in header
3 11. Alternatively, in another aspect, the position
of the coverage area may be conveyed in absoluteterms.
For example, the position may be conveyed as a
longitude, latitude, and height above ellipsoid.
Example coordinate systems that may be used include
the World Geodesic System (WGS-84) and the
Earth-Centered, Earth-Fixed (ECEF) coordinate system.
SID entries 321 and 322 for this example may 



include a description of the number of NID entries
that follow in the next lower level of the hierarchy.
SID entries 321 and 322 may further include pointers
to one or more NID entries that are associated with
the respective SID entries, if any. For the example of
BSA 300, no NID entries are associated with SID 322,
while NID entries 331 and 332 are associated with SID
321 . SID 321 may include a description of the number
of NID entries associated with SID 321 , and in one
aspect SID may include a pointer to one or more of NID
331 and 332. In another aspect, a mechanism may be
provided in the BSA encoding scheme to know the end of
the NID entries. [0043] Continuing with the example of
BSA 300, the encoding at NID level 330 may be similar
to that described above with respect to SID level 320.
For example, at NID level 330, exceptions to
information stored in SID 321 and/or header 3 11 may
be noted in either or both of NID 331 or 332. For
example, a given NID may support different frequencies
from those listed in header 3 11. Those differences
may be noted at NID level 330 in order to minimize the
repetition of frequency difference information in the
lower cell identification and/or sector identification
levels. Other exceptions may be noted that may be
related to any of the statistical information listed
in header 3 11, for example. Such noted exceptions
within NID 331 and/or NID 332 may override the
headerinformation for those NID entries noting the
exception, and for any entries from lower levels that
are associated with the NID entries noting the
exception. 



Additionally, for BSA 300, the NID entries may include
the number of cell identification entries to follow,
and the NID entries may further include one or more
pointers to one or more cell identification entries.
For example, as depicted in Fig. 3, NID 331 may
indicate that four cell identification entries follow,
and a pointer may be provided to one or more of cell
identification entries 341-344 that are associate with
NID 331 . Alternatively, a mechanism may be provided
in the BSA encoding scheme to know the end of the cell
identification entries. [0044] In another aspect, cell
identification layer 340 for BSA 300 comprises cell
identification entries 341 , 342, 343, and 344. The
individual cell identification entries may comprise
cell IDs and may comprise positions for the antennas
associated with the individual cells. As previously
mentioned, a base station ID may comprise a
combination of a cell ID and a sector ID. For one
example, a base station ID may comprise 16 bits,
although the scope of claimed subject matter is not
limited in this respect. If a particular number of
bits of the base station ID are dedicated to the
sector ID, only the cell ID bits need to be conveyed
at cell identification level 340. In another aspect,
any differences in antenna position from
sector-to-sector may be noted in one or more entries
of cell identification level 340. Also, antenna
positions may be expressed as offsets from the NID
reference position described above, or they may be 



expressed in absolute coordinates, similar to the
coordinates described abovein connection with NID
level 330. Further, in an aspect, exceptions to the
list of supported frequencies stored in header 3 11 or
exceptions to any other list in other higher levels of
the hierarchy may be noted in one or more of cell
entries 341-344. One or more of cell entries 341 -344
may further include information related to uncertainty
properties related to antenna position and/or base
station position. Additionally, for another example of
the type of information that may be stored in one or
more of the entries of cell identification level 340,
one or more flags may be set to indicate that the
number of sectors or the number of bits used to encode
the sector identifiers varies from the typical value
stored in a higher level entry. In another aspect, if
the size of the coverage areas for the various sectors
of associated with one or more of cell entries 341 ,
342, 343, and/or 344 are similar, the cell entries
with the similar coverage areas for their respective
sectors may include the sector coverage area
information so that the information need not be
repeated in each sector entry. Such information may
also be store in higher levels of the hierarchy in
some circumstances, depending on the uniformity of the
coverage areas across the sector of the various cells.
[0045] At sector identification level 350, which for
this example comprises sector entries 351-353
associated with cell entry 341 , any exceptions to the
information stored in any of the higher levels of the
hierarchy may be noted. In 



an aspect, PN offset values may be explicitly noted.
Further, offsets to any of the range of values defined
at higher levels may also be noted. Such offsetsmay
include, for example, antenna position offsets,
forward link calibration offsets, terrain height
information, frequency information, etc. [0046]
Although the above discussion in connection with BSA
300 depicted in Fig. 3 mentions specific examples of
the types of information that may be stored at various
layers of the hierarchy, and also mentions specific
examples of relationships and configurations among
various entries and various levels, such types of
information and relationships and configurations are
merely examples, and the scope of claimed subject
matter is not limited in theses resects. For example,
other implementations may comprise more levels than
depicted in BS 300, or may comprise fewer levels.
Similarly, additional types of information or fewer
types of information may be included in BSA 300 than
those discussed in the examples above. [0047] As
previously mentioned, referring back to Figs. 2 and 3,
mobile station 222 may request a subset of BSA
information from BSA server 250. Mobile station 222
may specify information for a particular coverage
area, for example, or may specify particular types of
information, for another example. In one aspect,
mobile station 222 may request BSA information for a
relatively broad coverage area, and if the mobile
station specifies a degree of flexibility with respect
to the accuracy of the information, the BSA
information may be 



provided without sector or cell descriptions, for
example. In another aspect, a determination to exclude
certain BSA information may be based at least in part
on any of a range of variables. For example, mobile
station 222 may specifythat it only wants BSA
information to the nearest 75 km. Assume for this
example that mobile station 222 is positioned within
the coverage area of sector 351 . In this case, for
example, cell identification level 340 along with
sector level 350 from BSA 300 may be omitted, so long
as the coverage area for NID 331 is not so large as to
not meet the level of accuracy specified by mobile
station 222. If the coverage area for NID 331 exceeds
a threshold in size determined at least in part based
on the level of accuracy specified by mobile station
222, then information from cell identification entry
341 may be included in the BSA subset in order to
satisfy the specified level of accuracy. Similarly,
sector information may be provided for a situation
where the size of the coverage area for cell entry 341
exceeds a given uncertainty. In a further aspect,
mobile station 222 may optionally request terrain
elevation data and/or forward link calibration data,
or may specify that such information be excluded, for
example. In an additional aspect, mobile station 222
may also specify varying levels of granularity for
one, more than one, or all parameters. [0048] In
another aspect, a mobile station may wish to receive
information regarding antenna locations for multiple
wireless network providers. In some cases, several
wireless network providers may share a tower location.
In such 



cases, it may be useful to describe the antenna
positions in a list format, with references to the
list from appropriate cell or sector level entries. In
one aspect, such a list may be stored in an
appropriate entry in system identification level 320
or in header 3 11. In this manner, a mixed-carrier
and/or mixed air-interface BSA file may be fashioned
that encodes the BSA efficiently.[0049] In an
additional aspect, some networks do not utilize
hierarchical encoding schemes. Wireless access points,
such as those that may be part of WLAN 232, for
example, may be organized in an ad hoc manner,
according to where their owners place them. A wireless
access point almanac is likely to be more dense, due
to a larger number of transmitters. The wireless
transmitters to be included in a BSA subset to be
transmitted to a mobile station such as multimode
device 222 may be selected based at least in part on
their locations within a geometrically shaped area
specified by the mobile station, and/or by the
inclusion of their coverage areas in the specified
area. The granularity of the information provided may
be greater at the center of the area of interest than
at locations farther away, in one aspect. This would
allow mobile station 222 to receive BSA information
from BSA server 250 with more density and accuracy
where mobile station 222 is likely to be located in
the near term, but also have almanac information for a
broader area. For example, mobile station 222 may
specify in its request to BSA server 250 the most
dense almanac nearest its own estimated location, and
may also specify more coarse almanac 



information at further distances. The selection of
transmitters to include in the BSA subset transmitted
to mobile station 222 may also depend, at least in
part, on how often the transmitters' signals are
detected by a given mobile, or how often they are
reported on by all mobiles. [0050] Continuing to refer
to Figs. 2 and 3, mobile station 222 may specify in
its request to BSA server 250 an almanac including all
access points for a givencarrier, for example. In
another aspect, mobile station 222 may specify access
points using a variety of methods, including, for
example, access points at any airports within a
specified region, or within reasonable proximity of an
airport closest to the current location of the mobile
station, or access points along a given roadway or
group of roadways. These are examples of how a mobile
station may specify to an almanac server what
information to include in the almanac to be delivered
to the mobile station. Of course, the scope of claimed
subject matter is not limited to these particular
examples. [0051] In a further aspect, mobile station
222 may receive a BSA subset from BSA server 250
information related to wireless access points and/or
base station transmitters within regions surrounding a
number of airports that may represent likely
destinations for a user of the mobile station. For
example, BSA server 250 may be provided with
information describing a number of likely destination
airports given a departure airport. In an aspect, the
likely destination airports may be determined by
analyzing which airports may be 



reached in a single hop from the departure airport,
although the scope of claimed subject matter is not
limited in this respect. BSA server 250 may receive a
recent location from mobile station 222 and may
determine the departure airport from the recent
location information. In this manner, mobile station
222 may be provided BSA information for a number of
likely destinations prior to departing on an airplane
to some destination. This airport almanac information
may help mobile station 222 to find its bearings upon
startup at a given destination airport. From the
airport almanac information, mobile station222 may
enhance its search strategies for other transmitter
types, particularly asynchronous networks, which may
be difficult to locate. This example technique may
contribute to power savings and may reduce search
time. [0052] In a further aspect, the mobile station
may receive a BSA subset based upon the roadway and/or
direction in which it is traveling. Using a roadway
database, the BSA server may provide an almanac of
transmitters that the mobile station is likely to see
upon a given journey. [0053] Referring to Fig. 3, BSA
300, which as previously mentioned may represent a
subset of BSA information provided to a mobile station
based at least in part on a request from the mobile
station, may be compressed using any of a wide range
of data compression techniques known in the art. The
entire BSA information file may be compressed, in one
aspect, or only a portion of the BSA file may be
compressed, in another aspect. The techniques 



described above for efficiently organizing a BSA
combined with conventional compression techniques may
provide greatly enhanced efficiency without requiring
unduly complex encoding and decoding logic. [0054] In
an additional aspect, BSA 300 may be encrypted using
an encryption key associated with BA 300 to generate
an encrypted base station almanac to ensure that
information requested by a mobile station such as
mobile station 222 is not vulnerable to public
inspection. BSA 300 may further be encapsulated, such
that only a subset of functional units, such as lower
levelpositioning processes and/or a Communications
section of an integrated circuit chip within mobile
station 222 would have access to what might be
considered sensitive information. In one aspect, an
encryption key associated with BSA 300 may be stored
in a local memory in mobile station 222 to enable
decryption of the encrypted BSA information. The lower
level positioning processes and/or communication
section of the integrated circuit chip within mobile
station 222 may decrypt the encrypted base station
almanac using the associated encryption key. [0055] In
the examples described herein, a mobile station such
as mobile station 222 is described as requesting BSA
information from a BSA server such as server 250. In
response to receiving the request from mobile station
222, BSA server 250 configures the appropriate
information and delivers it to the mobile station.
However, there may be a number of variations to these 



examples, in that there may be various techniques to
communicate BSA information to mobile station 222. In
some cases, the technique used may depend at least in
part on the type of air interface. In some air
interfaces, the transmitting entity may also be able
to store and forward its own BSA information or that
of its neighbors. For example, referring to Fig. 1,
base station 132 may store BSA information, and may
forward at least a portion of that BSA information to
mobile station 150 upon receiving a request from
mobile station 150. Base station 132 may compress
and/or encrypt the information in accordance with the
examples mentioned above. In another aspect,
basestation 132 may authenticate mobile station 150
before granting the mobile station's request for BSA
information. [0056] Additionally, in one aspect, base
station 132 may periodically broadcast BSA information
to all mobile stations that are within range and that
have the capability and authority to communicate with
base station 132. Such a transmission may be made with
or without prompting from a mobile station or from
another network entity. In another aspect, mobile
station 150 may be provided a uniform resource locator
(URL) that points to a network location from where
mobile station 150 may obtain BSA information. For the
example of Fig. 1, the network entity may comprise BSA
server 180. However, as depicted in Fig. 2, a mobile
station may also obtain database information from a
third party BSA provider 260, for another example. In
an aspect, a mobile station such as 



mobile station 224 may subscribe to a service from the
third party BSA provider 260 that provides on-demand
BSA updates. Alternatively, in another aspect, the
third party BSA provider 260 may provide the updates
on a periodic basis, or whenever a need arises due to
system reconfiguration, for example. [0057] As noted
previously, BSA server 250 may receive BSA information
from a third party in one aspect. In another aspect,
BSA server 250 or any other network entity that stores
BSA information, such as one or more base stations or
access points, may receive BSA information gathered
from one or more mobile stations. The information
gathered from the mobile stations may comprise
information gathered during position estimation
operations, forexample. In another aspect, some mobile
stations may store a database of transmitters from
which they have received signals. The database may
comprise, in one aspect, certain attributes about
those transmitters, such as, for example, location
information, frequency, etc. This information may have
been provided to the mobile stations by the wireless
network, or the information may have been derived by
the mobile stations themselves. Regardless of the
source, the gathered information may be desirable in
the development and maintenance of a BSA that may be
used by any or all mobile stations in a given area.
[0058] In an additional aspect, a mobile station may
be expected to report a specified amount of
information to a base station almanac server, for
example, 



in exchange for more complete BSA information. The
information gathered and reported by the mobile
station may comprise a series of locations along with
respective location uncertainties, and may further
comprise discovered attributes of transmitters the
mobile station observed from those locations. The
attributes might include transmitter identification
information, for example, as well as signal frequency,
relative and/or absolute signal strength, color
coding, slot timing, and/or any other pertinent
information that may help the BSA server to map the
coverage area of the individual transmitters. The
attributes may further include code phase for
individual transmitters, and/or timing relationships
between some standard timing source (such as SPS time)
and the framing structure of one or more received
signals.[0059] FIG. 4 is a flow diagram of an example
method for receiving a hierarchal base station almanac
at a mobile station. At block 4 10, one or more
signals representative of a hierarchal base station
almanac is received at a mobile station from a base
station almanac server via a wireless communication
network. The hierarchal base station almanac comprises
a plurality of levels configured in a hierarchal
fashion, including a header and a sector level,
wherein the header level comprises information common
to a plurality of sectors listed in the sector level.
At block 420, the hierarchal base station almanac is
stored in a memory of the mobile station. At block
430, a location of the mobile station may be estimated
based, at least in part, on information from the 



hierarchal base station almanac. In an aspect, the
mobile station may estimate its location based at
least in part on information from the hierarchal base
station almanac. Examples in accordance with claimed
subject matter may include all of, less than, or more
than blocks 4 10-430. Further, the order of blocks 4
10- 430 is merely an example order, and the scope of
claimed subject matter is not limited in this respect.
[0060] FIG. 5 is a flow diagram of an example method
for transmitting a request for base station almanac
information from a mobile station to a base station
almanac server. At block 5 10, a uniform resource
locator (URL) from a base station almanac server is
stored in a memory of a mobile station. At block 520,
a request for BSA information may be transmitted by
the mobile station to the base station almanac server
via a wireless communication network using the stored
URL. The request from the mobile station may comprise
one or moreparameters specified by the mobile station
related to the contents of the requested BSA
information. At block 530, the requested BSA
information is received at the mobile station from the
base station almanac server via the wireless
communication network. Examples in accordance with
claimed subject matter may include all of, less than,
or more than blocks 510-530. Further, the order of
blocks 5 10-530 is merely an example order, and the
scope of claimed subject matter is not limited in this
respect. [0061] In another aspect, estimating the
location of the mobile station may 



include determining whether to search for a particular
signal base based at least in part on information from
the hierarchal base station almanac. In a further
aspect, estimating the location of the mobile station
may comprise determining a time window and/or a
frequency window in which to search for signals from
one or more base stations based, at least in part, on
information from the hierarchal base station almanac.
In an additional aspect, estimating the location of
the mobile station may include calculating a range
from a hypothetical mobile station position to a base
station position contained in the hierarchal base
station almanac. Of course, these are merely examples
of how information from the hierarchal base station
almanac may be utilized in estimating a position of a
mobile station, and the scope of claimed subject
matter is not limited in this respect. [0062] FIG. 6
is a block diagram of an example of mobile station 150
that may be adapted to perform any of the example
techniques described herein inconnection with Figs.
1-5. One or more radio transceivers 670 may be adapted
to modulate an RF carrier signal with baseband
information, such as voice or data, onto an RF
carrier, and demodulate a modulated RF carrier to
obtain such baseband information. An antenna 672 may
be adapted to transmit a modulated RF carrier over a
wireless communications link and receive a modulated
RF carrier over a wireless communications link. [0063]
A baseband processor 660 may be adapted to provide
baseband 



information from a central processing unit (CPU) 620
to transceiver 670 for transmission over a wireless
communications link. Here, CPU 620 may obtain such
baseband information from an input device within a
user interface 6 10. Baseband processor 660 may also
be adapted to provide baseband information from
transceiver 670 to CPU 620 for transmission through an
output device within user interface 6 10 . [0064] User
interface 6 10 may comprise a plurality of devices for
inputting or outputting user information such as voice
or data. Such devices may include, by way of
non-limiting examples, a keyboard, a display screen, a
microphone, and a speaker. [0065] A receiver 680 may
be adapted to receive and demodulate transmissions
from an SPS, and provide demodulated information to
correlator 640. Correlator 640 may be adapted to
derive correlation functions from the information
provided by receiver 680. Correlator 640 may also be
adapted toderive pilot-related correlation functions
from information relating to pilot signals provided by
transceiver 670. This information may be used by a
mobile station to acquire wireless communications
services. Channel decoder 650 may be adapted to decode
channel symbols received from baseband processor 660
into underlying source bits. In one example where
channel symbols comprise convolutionally encoded
symbols, such a channel decoder may comprise a Viterbi
decoder. In a second example, where channel symbols
comprise serial 



or parallel concatenations of convolutional codes,
channel decoder 650 may comprise a turbo decoder.
[0066] A memory 630 may be adapted to store
machine-readable instructions which are executable to
perform one or more of processes, implementations, or
examples thereof which are described or suggested
herein. CPU 620 may be adapted to access and execute
such machine-readable instructions. [0067] Figure 7 is
a schematic diagram illustrating an example computing
and communications environment 700 that may include
one or more devices configurable to implement
techniques and/or processes described above, for
example, in connection with example techniques for
requesting and transmitting BSA information depicted
in Figs. 1-5. System 700 may include, for example, a
first device 702, a second device 704, and a third
device 706, which may be operatively coupled together
through a network 708.[0068] First device 702, second
device 704 and third device 706, as shown in Fig. 7,
may be representative of any device, appliance or
machine that may be configurable to exchange data over
wireless communications network 708. By way of example
but not limitation, any of first device 702, second
device 704, or third device 706 may include: one or
more computing devices and/or platforms, such as,
e.g., a desktop computer, a laptop computer, a
workstation, a server device, or the like; one or more
personal computing or communication devices or
appliances, such as, e.g., a personal digital
assistant, mobile communication 



device, or the like; a computing system and/or
associated service provider capability, such as, e.g.,
a database or data storage service provider/system, a
network service provider/system, an Internet or
intranet service provider/system, a portal and/or
search engine service provider/system, a wireless
communication service provider/system; and/or any
combination thereof. Any of the first, second, and
third devices 702, 704, and 706, respectively, may
comprise one or more of a base station almanac server,
a base station, and/or a mobile station in accordance
with the examples described herein. [0069] Similarly,
network 708, as shown in Fig. 5, is representative of
one or more communication links, processes, and/or
resources configurable to support the exchange of data
between at least two of first device 702, second
device 704, and third device 706. By way of example
but not limitation, network 708 may include wireless
and/or wired communication links, telephone or
telecommunications systems, data buses or channels,
optical fibers, terrestrial or space vehicle
resources, local area networks, wide area networks,
intranets,the Internet, routers or switches, and the
like, or any combination thereof. As illustrated, for
example, by the dashed lined box illustrated as being
partially obscured of third device 706, there may be
additional like devices operatively coupled to network
708. [0070] It is recognized that all or part of the
various devices and networks shown in system 700, and
the processes and methods as further described 



herein, may be implemented using or otherwise
including hardware, firmware, software, or any
combination thereof. [0071] Thus, by way of example
but not limitation, second device 704 may include at
least one processing unit 720 that is operatively
coupled to a memory 722 through a bus 728. [0072]
Processing unit 720 is representative of one or more
circuits configurable to perform at least a portion of
a data computing procedure or process. By way of
example but not limitation, processing unit 720 may
include one or more processors, controllers,
microprocessors, microcontrollers, application
specific integrated circuits, digital signal
processors, programmable logic devices, field
programmable gate arrays, and the like, or any
combination thereof. [0073] Memory 722 is
representative of any data storage mechanism. Memory
722 may include, for example, a primary memory 724
and/or asecondary memory 726. Primary memory 724 may
include, for example, a random access memory, read
only memory, etc. While illustrated in this example as
being separate from processing unit 720, it should be
understood that all or part of primary memory 724 may
be provided within or otherwise colocated/ coupled
with processing unit 720. [0074] Secondary memory 726
may include, for example, the same or similar type of
memory as primary memory and/or one or more data
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 726 may be operatively receptive of, or
otherwise configurable to couple to, a
computer-readable medium 740. Computer-readable medium
740 may include, for example, any medium that can
carry and/or make accessible data, code and/or
instructions for one or more of the devices in system
700. Computer readable medium 740 may also be referred
to as a storage medium. [0075] Second device 704 may
include, for example, a communication interface 730
that provides for or otherwise supports the operative
coupling of second device 704 to at least network 708.
By way of example but not limitation, communication
interface 730 may include a network interface device
or card, a modem, a router, a switch, a transceiver,
and the like. [0076] Second device 704 may include,
for example, an input/output 732. Input/output 732 is
representative of one or more devices or features that
maybe configurable to accept or otherwise introduce
human and/or machine inputs, and/or one or more
devices or features that may be configurable to
deliver or otherwise provide for human and/or machine
outputs. By way of example but not limitation,
input/output device 732 may include an operatively
configured display, speaker, keyboard, mouse,
trackball, touch screen, data port, etc. [0077] The
methodologies described herein may be implemented by
various means depending upon applications according to
particular examples. For 



example, such methodologies may be implemented in
hardware, firmware, software, and/or combinations
thereof. In a hardware implementation, for example, a
processing unit may be implemented within one or more
application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers,
microprocessors, electronic devices, other devices
units designed to perform the functions described
herein, and/or combinations thereof. [0078]
"Instructions" as referred to herein relate to
expressions which represent one or more logical
operations. For example, instructions may be
"machine-readable" by being interpretable by a machine
for executing one or more operations on one or more
data objects. However, this is merely an example of
instructions and claimed subject matter is not limited
in this respect. In another example, instructions as
referred to herein may relate to encoded commands
which are executable by a processing circuit having a
command setwhich includes the encoded commands. Such
an instruction may be encoded in the form of a machine
language understood by the processing circuit. Again,
these are merely examples of an instruction and
claimed subject matter is not limited in this respect.
[0079] "Storage medium" as referred to herein relates
to media capable of maintaining expressions which are
perceivable by one or more machines. For 



example, a storage medium may comprise one or more
storage devices for storing machine-readable
instructions and/or information. Such storage devices
may comprise any one of several media types including,
for example, magnetic, optical or semiconductor
storage media. Such storage devices may also comprise
any type of long term, short term, volatile or
non-volatile memory devices. However, these are merely
examples of a storage medium, and claimed subject
matter is not limited in these respects. [0080] Some
portions of the detailed description included herein
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 operations pursuant to instructions from
program software. Algorithmic descriptions or symbolic
representations are examples of techniques used by
those of ordinary skill in the signal processing or
related arts to convey the substance of their work
toothers skilled in the art. An algorithm is here, and
generally, is 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. Typically, although not
necessarily, such quantities may take the form of
electrical or magnetic signals capable of being 



stored, transferred, combined, compared or otherwise
manipulated. It has proven convenient at times,
principally for reasons of common usage, to refer to
such signals as bits, data, values, elements, symbols,
characters, terms, numbers, 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 labels.
Unless specifically stated otherwise, as apparent from
the following discussion, it is appreciated that
throughout this specification discussions utilizing
terms such as "processing," "computing,"
"calculating," "determining" 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 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 electronic computing device.[0081] Wireless
communication techniques described herein may be in
connection with various wireless communication
networks such as a wireless wide area network (WWAN),
a wireless local area network (WLAN), a wireless
personal area network (WPAN), and so on. The term
"network" 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, or any combination of the above
networks, and so on. A CDMA network may implement one
or more radio access technologies (RATs) such as
cdma2000, Wideband-CDMA (WCDMA), to name just a few
radio technologies. Here, cdma2000 may include
technologies implemented according to IS-95, IS-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 "3rd Generation Partnership Project"
(3GPP). Cdma2000 is described in documents from a
consortium named "3rd Generation Partnership Project
2" (3GPP2). 3GPP and 3GPP2 documents are publicly
available. A WLAN may comprise an IEEE 802.1 1x
network, and a WPAN may comprise a Bluetooth network,
an IEEE 802.1 5x, for example. Wireless communication
implementations described herein may also be used in
connection with any combination of WWAN, WLAN and/or
WPAN.[0082] Techniques described herein may be used
with any one or more of several SPS, including the
aforementioned SPS, for example. Furthermore, 



such techniques may be used with positioning
determination systems that utilize pseudolites or a
combination of satellites and pseudolites. Pseudolites
may comprise ground-based transmitters that broadcast
a PRN code or other ranging code (e.g., similar to a
GPS or CDMA cellular signal) modulated on an L-band
(or other frequency) carrier signal, which may be
synchronized with GPS time. Such a transmitter may be
assigned a unique PRN code so as to permit
identification by a remote receiver. Pseudolites may
be useful in situations where SPS signals from an
orbiting satellite might be unavailable, such as in
tunnels, mines, buildings, urban canyons or other
enclosed areas. Another implementation of pseudolites
is known as radio-beacons. The term "satellite", as
used herein, is intended to include pseudolites,
equivalents of pseudolites, and possibly others. The
term "SPS signals", as used herein, is intended to
include SPS-like signals from pseudolites or
equivalents of pseudolites. [0083] The terms, "and,"
"and/or," and "or" as used herein may include a
variety of meanings that will depend at least in part
upon the context in which it is used. Typically,
"and/or" as well as "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. Reference
throughout this specification to "one example" or "an
example" means that a particular feature, structure,
or characteristic described in connection with the
example is included 



in at least one example of claimed subject matter.
Thus, the appearances ofthe phrase "in one example" or
"an example" in various places throughout this
specification are not necessarily all referring to the
same example. Furthermore, the particular features,
structures, or characteristics may be combined in one
or more examples. Examples described herein may
include machines, devices, engines, or apparatuses
that operate using digital signals. Such signals may
comprise electronic signals, optical signals,
electromagnetic signals, or any form of energy that
provides information between locations. [0084] While
there has been illustrated and described what are
presently considered to be example features, it will
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
the particular examples disclosed, but that such
claimed subject matter may also include all aspects
falling within the scope of the appended claims, and
equivalents thereof.CLAIMS 1. A method, comprising:
receiving at a mobile station one or more signals
representative of a hierarchal base station almanac
from a base station almanac server via a 



wireless communication network, the hierarchal base
station almanac comprising a plurality of levels
configured in a hierarchal fashion, including an upper
level and a lower level, wherein the upper level
comprises information common to a plurality of entries
listed in the lower level; storing the hierarchal base
station almanac in a memory of the mobile station; and
estimating a location of the mobile station based, at
least in part, on information from the hierarchal base
station almanac. 2. The method of claim 1, wherein the
plurality of levels of the hierarchal base station
almanac comprises a system identification level,
wherein the upper level comprises a header, and
wherein the lower level comprises a sector level. 3.
The method of claim 2, wherein the header comprises an
enumerated frequency list and a value indicating a
count of one or more entries included in the system
identification level, wherein the one or more entries
included in thesystem identification level comprise
information related to system coverage area shape,
position, and/or size. 4. The method of claim 2,
wherein the hierarchal base station almanac comprises
a cell identification level and a network
identification level in the plurality of levels of the
hierarchal base station almanac, wherein the cell
identification level comprises one or more entries
comprising information related to one or more base
stations, and wherein said information related to said
one or 



more base stations comprises information related to
one or more base station identifiers comprising cell
identification values and sector identification
values, and further wherein said information related
to said one or more base stations at the cell
identification level comprises information related to
positions of one or more antennae. 5. The method of
claim 1, further comprising: decrypting the hierarchal
base station almanac at the mobile station if the
hierarchal base station almanac was previously
encrypted; and decompressing the hierarchal base
station almanac at the mobile station if the
hierarchal base station almanac was previously
compressed. 6. The method of claim 5, wherein said
decrypting the hierarchal base station almanac
comprises decrypting the hierarchal base station
almanac using only asubset of functional units of the
mobile station having access to the hierarchal base
station almanac and to an associated encryption key
stored in a local memory in the mobile station. 7. The
method of claim 1, wherein said receiving the
hierarchal base station almanac comprises receiving
information associated with one or more wireless
networks, said information comprising one or more
entries at a network identification level of the
hierarchal base station almanac, and wherein said
receiving said information associated with the one or
more wireless networks comprises receiving information
associated with one or more wireless networks 



specified by the mobile station in a transmission to
the base station almanac server. 8. The method of
claim 1, wherein said receiving said hierarchal base
station almanac comprises receiving an almanac with
information selected based, at least in part, on a
network provider specified by the mobile station in a
transmission to the base station almanac server. 9.
The method of claim 1, wherein said receiving said
hierarchal base station almanac comprises receiving an
almanac with information selected based, at least in
part, on a determination of likely locations to which
the mobile station may travel and/or discontinuously
jump, wherein said determination of likelylocations is
based, at least in part, on a plurality of known
airports at which the mobile station may arrive in a
single hop from an airport closest to a current
location of the mobile station. 10. The method of
claim 1, wherein said receiving said hierarchal base
station almanac comprises receiving an almanac with
information selected based, at least in part, on a
roadway and/or direction in which the mobile station
is traveling. 11. The method of claim 1, wherein said
receiving said hierarchal base station almanac
comprises receiving information related to a plurality
of transmitters, and wherein said plurality of
transmitters are selected for inclusion in the
hierarchal base station almanac based, at least in
part, on a geographic region. 



12. The method of claim 11, wherein said information
related to the plurality of transmitters comprises
timing information for one or more of the plurality of
transmitters, wherein said timing information
comprises one or more of a code division multiple
access (CDMA) forward link calibration value and/or a
Universal Mobile Telecommunications System (UMTS)
frame timing relationship. 13. The method of claim 1,
further comprising transmitting from the mobile
station to the base station almanac server a base
station almanac specificationparameter, wherein
information to be included in said hierarchal base
station almanac is selected based at least in part on
the base station almanac specification parameter. 14.
The method of claim 13, wherein said base station
almanac specification parameter comprises one or more
of a maximum size for the hierarchal base station
almanac, a coverage area of interest, a specified
level of accuracy for information included in the
hierarchal base station almanac, a transmitter
frequency, a transmitter band class, a network
identifier, and/or a mobile device capability. 15. The
method of claim 1, wherein said estimating the
location of the mobile station comprises determining
whether to search for a particular signal base
depending at least in part on information from the
hierarchal base station almanac. 16. The method of
claim 1, wherein said estimating the location of the
mobile 



station comprises determining a time window and/or a
frequency window in which to search for signals from
one or more base stations based, at least in part, on
information from the hierarchal base station
almanac.17. The method of claim 1, wherein said
estimating the location of the mobile station
comprises calculating a range from a hypothetical
mobile station position to a base station position
contained in the hierarchal base station almanac. 18.
A mobile station, comprising: a receiver to receive
one or more signals representative of a hierarchal
base station almanac from a base station almanac
server via a wireless communication network, the
hierarchal base station almanac comprising a plurality
of levels configured in a hierarchal fashion,
including an upper level and a lower level, wherein
the upper level comprises information common to a
plurality of entries listed in the lower level; a
memory to store the hierarchal base station almanac;
and a processor coupled to the memory and to the
receiver, the processor adapted to estimate a location
of the mobile station based, at least in part, on
information from the hierarchal base station almanac.
19. The mobile station of claim 18, wherein the
plurality of levels of the hierarchal base station
almanac comprises a system identification level,
wherein the upper level comprises a header, and
wherein the lower level comprises a sector level.20.
The mobile station of claim 19, wherein the header
comprises an 



enumerated frequency list and a value indicating a
count of one or more entries included in the system
identification level, wherein the one or more entries
included in the system identification level comprise
information related to system coverage area shape,
position, and/or size. 21. The mobile station of claim
19, wherein the hierarchal base station almanac
comprises a cell identification level and a network
identification level in the plurality of levels of the
hierarchal base station almanac, wherein the cell
identification level comprises one or more entries
comprising information related to one or more base
stations, and wherein said information related to said
one or more base stations comprises information
related to one or more base station identifiers
comprising cell identification values and sector
identification values, and further wherein said
information related to one or more base stations at
the cell identification level comprises information
related to positions of one or more antennae. 22. The
mobile station of claim 18, the processor further
adapted to: decrypt the hierarchal base station
almanac at the mobile station if the hierarchal base
station almanac was previously encrypted; and
decompress the hierarchal base station almanac at the
mobile station if the hierarchal base station almanac
was previously compressed.23. The mobile station of
claim 22, said processor further adapted to decrypt
the hierarchal base station almanac by decrypting the
hierarchal base station 



almanac using only a subset of functional units of the
mobile station having access to the hierarchal base
station almanac and to an associated encryption key
stored in the memory. 24. The mobile station of claim
18, said receiver further to: receive the hierarchal
base station almanac by receiving information
associated with one or more wireless networks, said
information comprising one or more entries at a
network identification level of the hierarchal base
station almanac; and receive said information
associated with the one or more wireless networks by
receiving information associated with one or more
wireless networks specified by the mobile station in a
transmission to the base station almanac server. 25.
The mobile station of claim 18, said receiver further
adapted to receive said hierarchal base station
almanac by receiving an almanac with information
selected based, at least in part, on a network
provider specified by the mobile station in a
transmission to the base station almanac server.26.
The mobile station of claim 18, said receiver further
to receive said hierarchal base station almanac by
receiving an almanac with information selected based,
at least in part, on a determination of likely
locations to which the mobile station may travel
and/or discontinuously jump, wherein said
determination of likely locations is based, at least
in part, on a plurality of known 



airports at which the mobile station may arrive in a
single hop from an airport closest to a current
location of the mobile station. 27. The mobile station
of claim 18, said receiver further to receive said
hierarchal base station almanac at least in part by
receiving an almanac with information selected based,
at least in part, on a roadway and/or direction in
which the mobile station is traveling. 28. The mobile
station of claim 27, said receiver further to receive
said hierarchal base station almanac by receiving
information related to a plurality of transmitters,
and wherein said plurality of transmitters are
selected for inclusion in the hierarchal base station
almanac based, at least in part, on a geographic
region. 29. The mobile station of claim 28, wherein
said information related to the plurality of
transmitters comprises timing information for one or
more of theplurality of transmitters, wherein said
timing information comprises one or more of a code
division multiple access (CDMA) forward link
calibration value and/or a Universal Mobile
Telecommunications System (UMTS) frame timing
relationship. 30. The mobile station of claim 18,
further comprising a transmitter to transmit from the
mobile station to the base station almanac server a
base station almanac specification parameter, wherein
information to be included in said hierarchal base
station almanac is selected based at least in part on
the base station almanac specification parameter. 



31. The mobile station of claim 30, wherein said base
station almanac specification parameter comprises one
or more of a maximum size for the hierarchal base
station almanac, a coverage area of interest, a
specified level of accuracy for information included
in the hierarchal base station almanac, a transmitter
frequency, a transmitter band class, a network
identifier and/or a mobile device capability. 32. The
mobile station of claim 18, said processor to estimate
the location of the mobile station at least in part by
determining whether to search for a particular signal
base depending at least in part on information from
the hierarchal base station almanac.33. The mobile
station of claim 18, said processor to estimate the
location of the mobile station at least in part by
determining a time window and/or a frequency window in
which to search for signals from one or more base
stations based, at least in part, on information from
the hierarchal base station almanac. 34. The mobile
station of claim 18, said processor to estimate the
location of the mobile station at least in part by
calculating a range from a hypothetical mobile station
position to a base station position contained in the
hierarchal base station almanac. 35. An apparatus,
comprising: means for receiving at a mobile station
one or more signals representative of a hierarchal
base station almanac from a base station almanac
server via a 



means for wireless communication, the hierarchal base
station almanac comprising a plurality of levels
configured in a hierarchal fashion, including an upper
level and a lower level, wherein the upper level
comprises information common to a plurality of entries
listed in the lower level; means for storing all or a
portion of the hierarchal base station almanac in the
mobile station; and means for estimating a location of
the mobile station based, at least in part, on
information from the hierarchal base station
almanac.36. The apparatus of claim 35, wherein the
plurality of levels of the hierarchal base station
almanac comprises a system identification level,
wherein the upper level comprises a header, and
wherein the lower level comprises a sector level. 37.
The apparatus of claim 36, wherein the header
comprises an enumerated frequency list and a value
indicating a count of one or more entries included in
the system identification level, wherein the one or
more entries included in the system identification
level comprise information related to system coverage
area shape, position, and/or size. 38. The apparatus
of claim 36, wherein the hierarchal base station
almanac comprises a cell identification level and a
network identification level in the plurality of
levels of the hierarchal base station almanac, wherein
the cell identification level comprises one or more
entries comprising information related to one or more
base stations, and wherein said information related to
said one or 



more base stations comprises information related to
one or more base station identifiers comprising cell
identification values and sector identification
values, and further wherein said information related
to one or more base stations at the cell
identification level comprises information related to
positions of one or more antennae. 39. The apparatus
of claim 35, further comprising:means for decrypting
the hierarchal base station almanac at the mobile
station if the hierarchal base station almanac was
previously encrypted; and means for decompressing the
hierarchal base station almanac at the mobile station
if the hierarchal base station almanac was previously
compressed. 40. The apparatus of claim 39, wherein
said means for decrypting the hierarchal base station
almanac comprises means for decrypting the hierarchal
base station almanac using only a subset of functional
units of the mobile station having access to the
hierarchal base station almanac and to an associated
encryption key stored in a local memory in the mobile
station. 41. The apparatus of claim 35, wherein said
means for receiving the hierarchal base station
almanac comprises means for receiving information
associated with one or more wireless networks, said
information comprising one or more entries at a
network identification level of the hierarchal base
station almanac, and wherein said means for receiving
said information associated with the one or more
wireless networks comprises means for receiving
information 



associated with one or more wireless networks
specified by the mobile station in a transmission to
the base station almanac server. 42. The apparatus of
claim 35, wherein said means for receiving said
hierarchal base station almanac comprises means for
receiving an almanac withinformation selected based,
at least in part, on a network provider specified by
the mobile station in a transmission to the base
station almanac server. 43. The apparatus of claim 35,
wherein said means for receiving said hierarchal base
station almanac comprises means for receiving an
almanac with information selected based, at least in
part, on a determination of likely locations to which
the mobile station may travel and/or discontinuously
jump, wherein said determination of likely locations
is based, at least in part, on a plurality of known
airports at which the mobile station may arrive in a
single hop from an airport closest to a current
location of the mobile station. 44. The apparatus of
claim 35, wherein said means for receiving said
hierarchal base station almanac comprises means for
receiving an almanac with information selected based,
at least in part, on a roadway and/or direction in
which the mobile station is traveling. 45. The
apparatus of claim 35, wherein said means for
receiving said hierarchal base station almanac
comprises means for receiving information related to a
plurality of transmitters, and wherein said plurality
of transmitters are selected for inclusion in the
hierarchal base station almanac based, at least in 



part, on a geographic region.46. The apparatus of
claim 45, wherein said information related to the
plurality of transmitters comprises timing information
for one or more of the plurality of transmitters,
wherein said timing information comprises one or more
of a code division multiple access (CDMA) forward link
calibration value and/or a Universal Mobile
Telecommunications System (UMTS) frame timing
relationship. 47. The apparatus of claim 35, further
comprising means for transmitting from the mobile
station to the base station almanac server a base
station almanac specification parameter, wherein
information to be included in said hierarchal base
station almanac is selected based at least in part on
the base station almanac specification parameter. 48.
The apparatus of claim 47, wherein said base station
almanac specification parameter comprises one or more
of a maximum size for the hierarchal base station
almanac, a coverage area of interest, a specified
level of accuracy for information included in the
hierarchal base station almanac, a transmitter
frequency, a transmitter band class, a network
identifier and/or a mobile device capability. 49. The
apparatus of claim 35, wherein said means for
estimating the location of the mobile station
comprises means for determining whether to search for
aparticular signal base depending at least in part on
information from the hierarchal base station almanac.
50. The apparatus of claim 35, wherein said means for
estimating the location 



of the mobile station comprises means for determining
a time window and/or a frequency window in which to
search for signals from one or more base stations
based, at least in part, on information from the
hierarchal base station almanac. 51. The apparatus of
claim 35, wherein said means for estimating the
location of the mobile station comprises means for
calculating a range from a hypothetical mobile station
position to a base station position contained in the
hierarchal base station almanac. 52. An article,
comprising: a storage medium having stored thereon
instructions that, if executed, enable a processor in
a mobile station to: estimate a location of the mobile
station based, at least in part, on information from a
hierarchal base station almanac received at the mobile
station from a base station almanac server via a
wireless communication network, the hierarchal base
station almanac comprising a plurality of levels
configured in a hierarchal fashion, including an upper
level and a lower level, wherein the upper level
comprises information common to a plurality of entries
listed in the lowerlevel, the hierarchal base station
almanac to be stored in a memory of the mobile station
at least in part in response to receiving the base
station almanac. 53. The article of claim 52, wherein
the plurality of levels of the hierarchal base station
almanac comprises a system identification level,
wherein the upper level comprises a header, and
wherein the lower level comprises a sector level. 54.
The article of claim 53, wherein the header comprises
an enumerated 



frequency list and a value indicating a count of one
or more entries included in the system identification
level, wherein the one or more entries included in the
system identification level comprise information
related to system coverage area shape, position,
and/or size. 55. The article of claim 53, wherein the
hierarchal base station almanac comprises a cell
identification level and a network identification
level in the plurality of levels of the hierarchal
base station almanac, wherein the cell identification
level comprises one or more entries comprising
information related to one or more base stations, and
wherein said information related to said one or more
base stations comprises information related to one or
more base station identifiers comprising cell
identification values and sector identification
values, and further wherein said information related
to one or more base stations at thecell identification
level comprises information related to positions of
one or more antennae. 56. The article of claim 55,
wherein the storage medium has stored thereon further
instructions that, if executed, further enable the
processor to: decrypt the hierarchal base station
almanac at the mobile station if the hierarchal base
station almanac was previously encrypted; and
decompress the hierarchal base station almanac at the
mobile station if the hierarchal base station almanac
was previously compressed. 57. The article of claim
56, wherein the storage medium has stored thereon 



further instructions that, if executed, further enable
the processor to decrypt the hierarchal base station
almanac by decrypting the hierarchal base station
almanac using only a subset of functional units of the
mobile station having access to the hierarchal base
station almanac and to an associated encryption key
stored in a local memory in the mobile station. 58.
The article of claim 52, wherein the storage medium
has stored thereon further instructions that, if
executed, further enable the processor to: receive the
hierarchal base station almanac by receiving
information associated with one or more wireless
networks, said information comprising oneor more
entries at a network identification level of the
hierarchal base station almanac; and receive said
information associated with the one or more wireless
networks by receiving information associated with one
or more wireless networks specified by the mobile
station in a transmission to the base station almanac
server. 59. The article of claim 52, wherein the
storage medium has stored thereon further instructions
that, if executed, further enable the processor to
receive said hierarchal base station almanac by
receiving an almanac with information selected based,
at least in part, on a network provider specified by
the mobile station in a transmission to the base
station almanac server. 60. The article of claim 52,
wherein the storage medium has stored thereon 



further instructions that, if executed, further enable
the processor to receive said hierarchal base station
almanac by receiving an almanac with information
selected based, at least in part, on a determination
of likely locations to which the mobile station may
travel and/or discontinuously jump, wherein said
determination of likely locations is based, at least
in part, on a plurality of known airports at which the
mobile station may arrive in a single hop from an
airport closest to a current location of the mobile
station.61. The article of claim 52, wherein the
storage medium has stored thereon further instructions
that, if executed, further enable the processor to
receive said hierarchal base station almanac by
receiving an almanac with information selected based,
at least in part, on a roadway and/or direction in
which the mobile station is traveling. 62. The article
of claim 52, wherein the storage medium has stored
thereon further instructions that, if executed,
further enable the processor to receive said
hierarchal base station almanac by receiving
information related to a plurality of transmitters,
and wherein said plurality of transmitters are
selected for inclusion in the hierarchal base station
almanac based, at least in part, on a geographic
region. 63. The article of claim 62, wherein said
information related to the plurality of transmitters
comprises timing information for one or more of the
plurality of transmitters, wherein said timing
information comprises one or more of a code 



division multiple access (CDMA) forward link
calibration value and/or a Universal Mobile
Telecommunications System (UMTS) frame timing
relationship. 64. The article of claim 52, wherein the
storage medium has stored thereon further instructions
that, if executed, further enable the processor to
transmit fromthe mobile station to the base station
almanac server a base station almanac specification
parameter, wherein information to be included in said
hierarchal base station almanac is selected based at
least in part on the base station almanac
specification parameter. 65. The article of claim 64,
wherein said base station almanac specification
parameter comprises one or more of a maximum size for
the hierarchal base station almanac, a coverage area
of interest, a specified level of accuracy for
information included in the hierarchal base station
almanac, a transmitter frequency, a transmitter band
class, a network identifier and/or a mobile device
capability. 66. The article of claim 52, wherein the
storage medium has stored thereon further instructions
that, if executed, further enable the processor to
estimate the location of the mobile station by
determining whether to search for a particular signal
base depending at least in part on information from
the hierarchal base station almanac. 67. The article
of claim 52, wherein the storage medium has stored
thereon further instructions that, if executed,
further enable the processor to estimate the 



location of the mobile station by determining a time
window and/or a frequencywindow in which to search for
signals from one or more base stations based, at least
in part, on information from the hierarchal base
station almanac. 68. The article of claim 52, wherein
the storage medium has stored thereon further
instructions that, if executed, further enable the
processor to estimate the location of the mobile
station by calculating a range from a hypothetical
mobile station position to a base station position
contained in the hierarchal base station almanac. 




