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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.
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the transmtters nay be estinmated based on signals
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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 a
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[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.



station. [0013] FIG 7 is a schematic bl ock diagram of
an exanpl e conputing platform DETAILED DESCRI PTI ON
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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.
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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 trilateration 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 approximate



included in a base station almanac is repetitive due
to simlar paraneters stored for nost or all sectors
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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 (SECTOR _ID) 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,
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station al nanac, thereby greatly reduci ng the anmount

of repetition that would otherw se be found in

conventi onal base station al manacs. [0019] For nerely

one exanple, nost or all sectdrs of a cellular

comuni cations systemmay transnmt at a simlar set of
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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.



stations including nobile station 150, for exanple,

and may further support position estinmation for the
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conmuni cation. Cellular network 120 may conprise any

of a nunmber of cellular network types, several

exanpl es of which are descri bed bel ow. Cell ul ar

network 120 for this exanple 8onprises base stations

132, 134, and 136 that provide conmunication for a
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Such a WLAN may conprise an | EEE 802. 1 1x
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)



network in an aspect, although the scope of clained

subject matter is not limted in this respect. [0022]
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to a device that may fromtine to tinme have a position

| ocation that changes. The changes in position

| ocati on may conprise changes to direction, distance,
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i nstructions. [00231 In an aspect, SPS 110 may ,
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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 be



However, in sone circunstances timng signals froman

SPS may not beavailable. In such a circunstance,
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i nformation through comuni cation with one or nore of

base stations 132, 134, and/or 136. Mbile station 150

may cal cul ate a position |location for the nobile

station based, at least in palfkt, on timng calibration

paranmeters received through comunication with one or
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[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 location



the routing of data to/fromthe nobile stations served

by these base stations. For the exanple depicted in
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170 and to a BSA server 180. Location server 170 may

collect and format | ocation data, may provide

assi stance to nobile stations for position estimtion,

and/ or may perform conputatiohls to obtain position

estimates for the nobile stations. BSA server 180
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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.



identifier, a nobile device capability, and/or a

particul ar frequency or band class.[0027] For yet nore
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di fferent network types, with various |evels of

requested granularity and region size. In another

aspect, the anount of information conveyed to the

nobil e station nmay be determlied by network I D,

avai | abl e space, or geographic constraints. In an
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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 relatively



from BSA server 250. [0029] In another aspect, BSA

information to be delivered to nobile station 150 may
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and rel ativelycoarse information. Alternatively, the

BSA i nformation may be formatted to provide nore

refined coverage information, if such information is

avai lable. In this manner, noldle station 150 may

specify a particular granularity or may specify a
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server 180. In another aspect, nobile station 150 nay
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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 that



station. [0030] Fig. 2 is an illustration depicting an
exanpl e base station al manac server 250 in
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224 via one or nore wreless comuni cation networks
232 and 234 and via Internet 240. For this exanple,
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transm tter types. Therefore, BSA inforndtion provided

%R |Ie stations may or nmay not include
|HPorna I on associ ated with networks to which the
nobi | e stations are not subscribed. As nentioned

previously, nobile stations

[0031] Fig. 2 further depicts a number of transmitter types 210 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 may



may specify particular networks and/or particul ar
transmtter types while making requests for BSA
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stations 222 and 224 may request BSA information
conprising at |east a subset of a BSA database from
BSA server 250. [0032] In another aspect, BSA server
250 may obtain a BSA dat abasel¥rom an external BSA
source 260. For exanple, a cellular network provider
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BSA informati on to BSA server 250. At |east a subset
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may be utilized to conmunicate with 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.
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BSA server 250 to provide individualized subsets of

BSA information that the individual nobile stations
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a flexible manner according to a specified file size,
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respects. [0035] In a further aspect, coverage area
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geonetric shape, such as a radius around the nobile

station, as a square or other rectangular grid, or as

a hexagon, to nane but a few exanple geonetric shapes.
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geagmetric 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, the
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[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 example



organi zation for a base station al manac 300. BSA 300
i n one aspect may represent a BSA stored at a BSA
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aspect, BSA 300 nay represent BSA information to be
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Al so for the exanple depicted in Fi gI 3, BSA 300
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g)éﬁrgltr?e's 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 311, and at least a portion of

the information stored in header 311 may be referenced as descriptions are



Cell entries 341-344 may conprise one or nore cell
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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 above-
referenced network types are merely examples, and the scope of claimed

subject matter is not limited in this respect.

[0039] In an aspect, header 311 may include a collection of information.
Several example types of information that may be stored in header 311 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
311 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 be
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[0040] In a further aspect, header 311 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 311 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 311 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 antenna
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statistics may include, but are not limted to,
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of terrain heights, nunber of bits used to convey
trameatimingeetftionships édrothedexdreplecihésticf mancempisedhe number
timng information, and/or medi an and range of

ehsenosest dallonn wneedrspaict) tthe aufren df séctord per cell may be
identification |evel 340. In an aspect, the tinning
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relati onshi p. Anot her exanpl e statistic may conprise
thierespesbrand such information may be pushed to lower levels of the

hierarchy. In addition to some or all of the information described above, header
311 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 311 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 311. Alternatively, in

another aspect, the position of the coverage area may be conveyed in absolute



of sectors per cell. In one aspect, the nunber of
sectors per cell may be specified in header 3 11 if

W@ b@onviser varies fromthe typical nunber of PEF/ES2009/043482
sectors per cell. Although the informati on nentioned
above is described as being stored at header 3 11, the
scope of clainmed subject matter is not limted in this
respect, and such informatior22my be pushed to | ower
| evel s of the hierarchy. In addition to sone or all of
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listed in SID 321 and/or SID 322 for this exanple ma
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coverage area shape, position and/or size. In one
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SID entries 321 and 322 for this exanple rmt\<l

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 311 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 311.
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 311, for example.

Such noted exceptions within NID 331 and/or NID 332 may override the header



i nclude a description of the nunber of NID entries

that follow in the next |lower |evel of the hierarchy.
WEROasmoni es 321 and 322 may further include pRCTUS2089/043482

to one or nore NID entries that are associated with

the respective SID entries, if any. For the exanple of

BSA 300, no NID entries are associated with SID 322,

while NID entries 331 and 3323%re associated with SID

321 . SID 321 may include a description of the nunber
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aspect SID may include a pointer to one or nore of NID
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hea.deri nformation for those NID entries noting the
EREESti on, and for any entries fromlower |evels that
are associated with the NID entries noting the
exception.

[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 above



Additionally, for BSA 300, the NID entries may include

the nunber of cell identification entries to follow,
wW@e@tkpd4Nl D entries may further include one OPCTORM09/043482

pointers to one or nore cell identification entries.

For exanple, as depicted in Fig. 3, NID 331 may

indicate that four cell identification entries follow,

and a pointer may be provided24 o one or nore of cell

identification entries 341-344 that are associate with
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exanpl e, a base station ID nay conprise 16 bits,
positionghddiienallyofur arfotheraxasable whjtlee typeeftieforingtiomthat may be
limted in this respect. If a particular nunber of
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sector ID, only the cell ID bits need to be conveyed
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any differences in antenna position from
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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 offsets



expressed in absolute coordinates, simlar to the
coordi nates descri bed abovei n connection with N D
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list of supported frequencies stored in header 3 11 or
exceptions to any other list in other higher |evels of
the hierarchy nay be noted in one or nore of cel
entries 341-344. One or nore 2 cell entries 341 -344
may further include information related to uncertainty
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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 specify



an aspect, PN offset values may be explicitly noted.

Further, offsets to any of the range of val ues defi ned
wa@eoobirgpees | evel s nay al so be noted. Such of f SBEBEOE2009/043482

i nclude, for exanple, antenna position offsets,

forward Iink calibration offsets, terrain height

i nformati on, frequency information, etc. [0046]

Al t hough the above di scussi o2 n connection with BSA

300 depicted in Fig. 3 nentions specific exanples of
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to the accuracy of the information, the BSA

covespae @rem fargellmatry 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 311. In this manner, a mixed-carrier and/or mixed air-interface

BSA file may be fashioned that encodes the BSA efficiently.



provi ded wi thout sector or cell descriptions, for

exanpl e. I n another aspect, a determ nation to exclude
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on any of a range of variables. For exanple, nobile

station 222 may specifythat it only wants BSA

information to the nearest 75 km Assune for this

exanpl e that nobile station 222 is positioned within

the coverage area of sector 351 . In this case, for

exanpl e, cell identification |level 340 along wth

sector level 350 from BSA 300 may be omtted, so |ong
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exanple. In an additional aspect, nobile station
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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 given



cases, it may be useful to describe the antenna
positions in a list format, with references to the
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one aspect, such a list may be stored in an
appropriate entry in systemidentification |evel 320
or in header 3 11. In this manner, a m xed-carrier
and/or mxed air-interface BS® file may be fashi oned
that encodes the BSA efficiently.[0049] In an
aardiet | fonakarapee cin, arsobiner astesh rkebittstation 222IMmag specify access
hi erarchi cal encodi ng schenes. Wrel ess access points,
poiRks asing RoseR i af mEodre imdlidingf foV\eABMPRZ .ackess points at any
exanpl e, may be organized in an ad hoc manner,
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to a larger nu r of transmitters.. The wireless
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transmtted to a nobile station such as nulti nbde ,
awenceagway REGrye Qiogenayspdsege are rxarplesofhapw HMobile
their locations within a geonetrically shaped area
siation fmaydspecifytie anodimanastservemyhalndfosmabign tdiénclude in the
i nclusion of their coverage areas in the specified
anesnaclidebepdalivgred td theaoblie statibar raft coursertheisdege whyglaimed
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from BSA server 250 with nore density and accuracy
where nobile station 222 is likely to be located in

ea ter but aJ so hav I c informati for a
tdcr In.p Brezitbeihmn i Safof 202 ruay tareeon M Sliodbt from
Egecify in its request to BSA server 250 the nost
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may al so specify nore coarse al nanac
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 station



information at further distances. The selection of
transmtters to include in the BSA subset transmtted

W@ 000029 station 222 may al so depend, at | eaBECT/UB2009/043482
part, on how often the transmitters' signals are
detected by a given nobile, or how often they are
reported on by all nobiles. [0050] Continuing to refer
to Figs. 2 and 3, nobile stati%n 222 may specify in
its request to BSA server 250 an al manac including all
222 esxy @uharice ifosearchistraterpes forothdrdraresaaittplt B/pebnparticularly
anot her aspect, nobile station 222 may specify access
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station, or access points along a given roadway or
group of roadways. These are exanples of how a nobile
station rra#s pecify to an al mana¢c server what
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to the nobile station. O course, the scope of clainmed
basgdupomita eadvwayrad/or directiwntio whiels d ipiraveling. adsing a
exanpl es. [0051] In a further aspect, nobile station
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destl nations for a user of the npbile station. For
exanpl e, BSA server 250 may be provided with
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i kely destination airports may be determ ned by
EgRieseNtigsuaet Bf BS pbifarenatigp m@wded 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 level



reached in a single hop fromthe departure airport,
al t hough the scope of clained subject matter i s not
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time. [0052] In a further aspect, the nobile station
Sher%ﬂ%m;@d DESfQrmatan. bﬁﬁ% JPVM&{dﬁVQ'rRQSﬁ@&‘MQFO&ﬁé%? and/or
direction in which it is traveling. Using a roadway
damahssestionrsedsgA of drey ntegratedpeiosuitdehipiwithimenodde station 222
transmtters that the nobile stationis likely to see
HRYdetrgity e ¢rsrypiey. bdseidliorRahedndongsihg the gssctiatBOA
300 whi ch as previously nmentioned nay represent a
&2Sﬁoﬁke@SA i nformation provided to a nobile station
d at least in part on a request fromthe nobile
statlon, may be conpressed using any of a w de range
of data conpression techniques known in the art. The
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statloa 6232sée|(s]I delscr:]rlt?endogg ?erquaesstlﬁgtBSAr r|]nefo;rrelr:l:trl]onr: frgrensa 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, base



descri bed above for efficiently organizing a BSA
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an additional aspect, BSA 300 may be encrypted using

an encryption key associated with BA 300 to generate

an encrypted base station al mbinac to ensure that

i nformati on requested by a nobile station such as

staltioh € 32trady antHiz?®icate mobile statienaltiOebeforegpgtantiog the mobile

i nspection. BSA 300 may further be encapsul ated, such

stadbnenyuestSoPBSA iaforfrigtiohi onal units, such as | ower
| evel positioning processes and/or a Communications

section of an integrated circuit chip within nobile
station 222 woul d have access to what m ght be

(RER) ot PG RES v;é'd;ﬁﬁa”sf@%%%@hg%ga&' B2 v onisly
in alocal nmenory in nobile station 222 to enabl e
E@@dﬁﬁﬁ %ﬁAd'f‘fOl”Fi‘@t'@rr‘léQ ?BP&QP"B%GF'QH%W%?T%WW‘mH@”QS\ﬁé‘ld that

| evel positioning processes and/or conmmuni cation
bawe thencafakiiliy andtasginerity do commiinicatiei wittwbase atatiobi132. Such a
station 222 may decrypt the encrypted base station

rhnamsiomsinag beh@ads with et withautrymipting floey a rhObiEb$tation or
t he exanpl es descri bed herein, a nobile station such
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Information froma A server such as server
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server con propri
ne FooIg RN hé%osq%%'tﬁhoéé?%@fgwf 31 b fesSttiaale 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, for



exanples, in that there may be various techniques to
communi cate BSA information to nobile station 222. In

W@ ve/1¢a3es, the techni que used may depend at PEEES20091043482
part on the type of air interface. In sone air
interfaces, the transmtting entity may al so be able
to store and forward its own BSA information or that
of its neighbors. For exanpled2referring to Fig. 1,
base station 132 may store BSA information, and may
éxampled latarotiaert aspeet rsonoe moibile lséatidBSAnay Storew database of
nobil e station 150 upon receiving a request from
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and/or encrypt the information in accordance with the
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ation mey aut hentica € statlon
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Bia SpfaGlon ikar AR e 52 This, RO EEyiskt ey S been
station 132 ma periodically broadcast BSA i nformation
pepvided WJB?IVBOQ'{%$’[?BQ'§S brdhe &’r‘@'%strfﬁtwofka@g’jéh%ﬁﬁomton may
have the capability and authority to comunicate with
bagebserdeoved B thesodbile stationsnthesisetvasayRegaraess ofithe
or wWithout pronpting froma nobile station or from

snpich ethengitivered iafdrhtayionlm%yabetdeerrablenmhe devslopment and
station 150 nay be provided a uniformresource | ocator
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nobil e station 150 may ‘obtain BSA i'nformation. For

le of Fig. 1, the network entity nmay conprise BSA
server 180. However, as depicted in Fig. 2, a nobile
station may al so obtain database information froma
third party BSA provider 260, for another exanple. In

an aspect, a nobile station such as
[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.



nobil e station 224 may subscribe to a service fromthe
third party BSA provider 260 that provides on-demand

wB3MnEdat es. Alternatively, in another aspectPCT/H82009/043482

third party BSA provider 260 may provide the updates
on a periodic basis, or whenever a need arises due to
systemreconfiguration, for exanple. [0057] As noted
previously, BSA server 250 madB receive BSA i nformation
froma third party in one aspect. |In another aspect,
BR59er Fib. £50a dowatiggranhef amekample evethad farirateisingraes
BSA i nformati on, such as one or nore base stations or

BREASHaPPASY StatioM¥IM 868 ¥Ea Ridbiledtatiort APPlogRUNO! 8fe or more
fromone or nore nobile stations. The informati on

IglﬁbE%rr%?résrew@twéeof@ﬁlg@rcﬁéIaﬁé allBY afrREmsd %erecelved ata

ormati on gathered during positiron estinati
0 ratl f orexa I n,anot her aspect
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whi ch they have recei ved signals. The dat abase may
peWTks d hejhiergrehal Hase statiasy 2lmanagampines BW&HW of levels
those transmtters, such as, for exanple, |ocation
corffigured iiroa,hieraerqwéfaghioretimlumhg@ hedderrand aeeowy ldvale
been provided to the nobile stations by the wirel ess

whkven khe beadérdelalf mmrisesninforsnalion €ohaeron de bipledlityyof sectors
the nobile stations thensel ves. Regardl ess of the

ﬁé?:éa @r?thé HéctSAiehEr, eﬁ!t bIBERLIB! ihehigRYcha b%%é's"téthirﬁalhfbnac is
devel opment” and mai nt enance of a BSA that may be
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2B BL SRR S B St g o
ﬁi)é?grrc):lhgl’ 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 410-430. Further, the order of blocks 410-

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 510, 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 more



i n exchange for nore conplete BSA information. The
i nformati on gathered and reported by the nobile

WG e@pilgr943ay conprise a series of |ocations al BEyUSED043482
respective |ocation uncertainties, and may further
conprise discovered attributes of transmtters the
nobil e station observed fromthose | ocations. The
attributes might include tran¥mtter identification
information, for exanple, as well as signal frequency,
patamtetess spebified by fw mobils istatmin retated ¢ the caritents of the
coding, slot timng, and/or any other pertinent

fetfueisterf BSA ihforinatiBl. A¢IbodkB3dB8ie sajueted BSWillﬁfdrhfétlon is

coverage area of the individual transmtters.
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at1 ons
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W@?nals [0059] FIG 4 is fl ow di agram of an_exa
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at a nobile statlon At block 4 10, one or nore .
eidgn aif blackp g HebidGutsi merady aa exiasrie ordsr, bog thesenpeaf claimed
almanac is received at a nobile station from a base

stisiettonatteingnat lisdteden thisaegpadtr el ess conmmuni cati on
networ k. The hierarchal base station al manac conpri ses

a plurality of levels configured in a hierarchal
fashi on, including a header and a sector |evel,

él:olnural P GFbe Y s e 8Rat S BB G 8P may
euf %ﬁﬁrramm% ef 1 Eégﬁbaﬁfé%@?@ﬁ'%ﬁggﬁélr@ﬁn gased at least

430, a location of the nobile station nay be estimated
ma@@aonmforraag@n frampiet hiewichalhasgatation almanachdn 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 in



hi erarchal base station almanac. In an aspect, the
nmobil e station nay estimate its | ocation based at
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station al manac. Exanples in accordance with clai nmed
subject matter may include all of, less than, or nore
than bl ocks 4 10-430. Further, the order of blocks 4
10- 430 is nerely an exanpl e ¥rder, and the scope of
claimed subject matter is not Iimted in this respect.
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for transmtting a request for base station al manac
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al mranac server. At bl ock 10, a uniformresource
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one or noreparanmeters specified by the nobile station
meldatated Ri- cargiec onercavgretdsst tammelgicasions [IBSA

i nformati on. At bl ock 530, the requested BSA
information is received at the nobile station fromthe
base station al manac server via the wirel ess
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cI ali med subject matter may include a l ess than,
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| ocation of the nobile station may
such baseband information from an input device within a user interface 610.
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 610.

[0064] User interface 610 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 to



i ncl ude determ ning whether to search for a particul ar
signal base based at least in part on information from
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aspect, estimating the location of the nobile station
may conprise determning a tinme w ndow and/or a
frequency wi ndow in which to search for signals from
one or nore base stations bas¥d, at least in part, on
information fromthe hierarchal base station al manac.
terianpibateietatec abrrakapien tfuna®nsfedm mufotrhetidro clatirantoopilot signals
the nobile station may include cal cul ating a range
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matter is not limted in this respect. [0062] FIG 6 ,
indo HNEEBHRG §PHERCIf INANRAPPIE WheTRgHianBeksynbels cosprise
that may be adapted to perform any of the exanple
cenvohitipradly dmcod ed symbetsisnch acehanget deeoddrtrhaycgmprise a
1-5. One or nore radio transceivers 670 nay be adapted

Vierbhdetader. dn dRbecomdr éx@imsie gwakrerttidnrizhsemdols comprise serial
i nformati on, such as voice or data, onto an RF
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btai n such baseband information. An antenna may

ng&pgﬂé‘@%erﬂréo"dééoad?a?!“t a nodul ated RF carrier over a

ess comunications |link and receive a nodul at ed
RF carrier over a wireless comruni cations |ink. [0063]
A baseband processor 660 may be adapted to provide

baseband . . .
[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.



information froma central processing unit (CPU 620
to transceiver 670 for transm ssion over a wrel ess
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baseband i nformation froman input device within a
user interface 6 10. Baseband processor 660 may al so
be adapted to provide baseband i nformation from
transcei ver 670 to CPU 620 fa¥7 transm ssion through an
out put device within user interface 6 10 . [0064] User
[0068] f aEsttdenlcerd§2 csvrpndsievicepl W ahd thirdtevdes i706sa$ shown in
i nputting or outputting user information such as voice
Plg. #ahkihy S8 Edpreisantatve BRIy BEViLECapiiane@isr Yhachine that may be
non-lim'ting exanpl es, a Keyboard, a display screen, a
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to recelve an {ransm ssi ons

from.an_ SP and .provi.de demodul ated. i mation to
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derive correlation functions fromthe information
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adapted toderive pilot-related correl ation functions
suchhas,d.gr, redesktop edaputey, adagiop compugeralbsverketatioadalsgrver
transcei ver 670. This information may be used by a

debice corsthatlikenohe oaoiite p@ryvd izt cesputing o cbamhlimostion devices
servi ces. Channel decoder 650 nay be adapted to decode
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Into underlying source bits. In~one exanple ere
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gec qlﬁ&ésécg} S‘%f’e‘?é .(,) %dda%gggel of dg\@aesrtgra%%as%r}\(?ilc:e S;’)¥(IDT\J[/)|8ler?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,



or parallel concatenations of convolutional codes,
channel decoder 650 may conprise a turbo decoder.

WO 008632943 menory 630 may be adapted to store PCT/US2009/043482
machi ne-readabl e i nstructions which are executable to
performone or nore of processes, inplenentations, or
exanpl es thereof which are described or suggested
herein. CPU 620 may be adaptei to access and execute
such machi ne-readabl e instructions. [0067] Figure 7 is
theslokermat, ircutdrsagr switchdsy shdahe hige aor sangacgrheinatioptiieregf. As
and communi cations environnent 700 that nmay include
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in Figs. 1-5. tem 700 may include, for exanple, a
F??@?gi%O?@gﬂﬁ ©-a second device 704, and a third

devi ce 706, which may be operatively coupl ed together

t hrough a network 708.[0068] First device 702, second
device 704 and third device 706, as shown in Fig. 7,

07 0be Heprecognizedi thet alf oapgrt wé the earieyspié\derseand networks
machi ne that may be configurable to exchange data over
whoeh & system o0, Gaid the proedsueskantdd ety svey fupthee Maspised
but not limtation, any of first device 702, second
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wor kstati on; @ server device, or the |like; one or nore
per sonal conputing or conmuni cati on devices or
appl i ances, such as, e.g., a personal digital

assi stant, nobile communication .
[0071] Thus, by way of example but not limitation, second device 704 may

n

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 a



device, or the like; a conputing system and/or

associ ated service provider capability, such as, e.g.,
w@2aatistvase or data storage service provider/ spGT/ER00H043482

networ k service provider/system an Internet or

i ntranet service provider/system a portal and/or

search engi ne service provider/system a wreless

conmuni cati on service provi de¥¥ system and/or any

conbi nation thereof. Any of the first, second, and
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conprise one or nore of a base station al manac server,
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device 704, and third device 706. By way of exanple
logatasheoynleq withiRsacesdigwrk /208 may i ncl ude wirel ess
and/or wired comuni cation |inks, tel ephone or
t el econmruni cati ons systens, data buses or channel s,
optical fibers, terrestrial or space vehicle
[CO74]r c8econdargimenesy N26 wekiacludedfbr@xamphetthersage or similar
Intranets,the Internet, routers or switches, and the
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t he processes and nethods as further descri bed

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 may



herein, may be inplenented using or otherw se
i ncl udi ng hardware, firmmare, software, or any
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but not limtation, second device 704 may include at

| east one processing unit 720 that is operatively

coupled to a nenory 722 through a bus 728. [0072]
Processing unit 720 is represédhtative of one or nore
circuits configurable to performat |east a portion of

be dahfigurabizutol axgcept ocetherwiserinppoduesisumBy amayoranhachine inputs,
exanple but not limtation, processing unit 720 may
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m croprocessors, mcrocontrollers, application
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representative of any data storage nechani sm Menory
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and/ or asecondary nenory 726. Primary nenory 724 nay

i nclude, for exanple, a random access nenory, read
only menory, etc. Wiile illustrated in this exanple as

[0077§ sThamadthodivlogiesrdesesibed hietdintmayBe implesented byevarious
understood that all or part of primary nmenory 724 may
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w th processing unit 720. [0074] Secondary nenory 7
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S(IJ \X/gt%? a%gygr%%?nb%ations 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 set



systenms, such as, for exanple, a disk drive, an

optical disc drive, a tape drive, a solid state nenory
wa@letova429¢3 c. I n certain inplenentations, seconBEF/YS2009/043482

menory 726 may be operatively receptive of, or

ot herwi se configurable to couple to, a

conput er -readabl e nmedi um 740. Conput er -r eadabl e nmedi um

740 may include, for exanpl e,4lany nedi umthat can

carry and/ or make accessi bl e data, code and/or

whidhrincludes shé encanherd commamelsofSudheard exstraeson measptse entoded

700. Conputer readable nedium 740 nay al so be referred

mh@%ﬂn%‘f@rrﬁg@hﬁécvartgnag[eqwo@rs@@@Whé@w@@ssﬂ%cum Again,
i nclude, for exanple, a conmunication |nterface 73
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COUp I Ng OT "'secon evi ce to at eas

ﬁ%itéexrb fsexargpﬁge but not limtation, comTunl catl on

y include a network interface device
or card, a nodem a router, a swtch, a transceiver
and the like. [0076] Second device 704 may i ncl ude,
for exanple, an input/output 732. Input/output 732 is
[00)7193 s etibtarageemetiiusneas refaved toderaie selates toanadiascapabte of
maybe configurable to accept or otherw se introduce

maireainiglegressions nehic are Serceivéblie bpbae @ nidreemachines. For
devices or features that nay be configurable to

gRhhMRY, a%to@‘g@%%%ﬁl %Vdd?ﬁprf i oﬁ@ﬂ?ﬁﬁ@@é&bg@%ﬂlc’é@ for

out puts.” By way of exa but not [imtation,
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trackbal [ touch s?r een, data ort %Cz ﬁg 077% The :
W@tyrF&&%‘Pr&&%%Y Yo ?ﬁ\é%rah@e@'f% YREY Ut @ﬁ@ﬁ Pl gymagnetic,
various neans dependi ng upon ap Ilcatlons according to
palical onsamieonsiustasstorage 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 to



exanpl e, such net hodol ogi es may be inplenented in
hardware, firmmvare, software, and/or conbinations

w0 b@paefo43 | n a hardware i npl enentation, for exBEPUS00H043482
processing unit may be inplenmented within one or nore
application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal
processi ng devi ces (DSPDs), ptbgrammuabl e | ogic devices
(PLDs), field progranmabl e gate arrays (FPGAs),
ptheceskibed jn thendnt.o Aheaigorithntisdierenamagereerally, is considered to be
m croprocessors, electronic devices, other devices
HRelfcomeitamedquenss bf @b@ﬁa‘tibﬁsfo%ﬁﬁila?fﬁ%m%¢&%ﬂwg leading to
herei n, and/or conbi nations thereof. [0078]
ol L ONS|, r ' :
3 oS rEl Fen il o B (Bl BhraRohE GF bRadEsFifink e physical
oper ations. . For .exanmple, instructio b .
A o Bl BB g YHIbah, PLBai ngfnecassariynguch
for executi nq( one Oor nore operations on one or nore ,
geeriitiesjragy akeHRdoED Of elfcdrical opEragnetisfighainparalle of being
i nstructions and cl ai med subject nmatter is not limted
storedhitranséerped tcombineghotdneparedorgiteerwiss tramnipulatesl. dshas
referred to herein may relate to encoded commands
ploveh coneericae at tiibles, Pyncipliyoioe ssasomsoflcotirhomagage, té refer to
command setwhi ch includes the encoded conmands. Such

3iicH Qighélécéé i, 'HRYa ReI R eigehts, 511R0ORI Eh&acreriBehhse
['anguage understood by the processing circuit. Again,
h{]r%%rsarn%n?%%' Yr PR €8 sRhudhd Gﬁ&%’gfbtddoﬂo%ger that. all of
clalrmed subject natter’is not linited In thrs réspect.
0079] "Storage nediupt as referred to herein relates .
Ikl USR0S 25 (aP ASSPRAIR WEBASBLITIL® RhYShAantites
percei vabl e by one or nore machi nes. For .
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.



exanpl e, a storage nmedi um nmay conpri se one or nore
st orage devices for storing nmachi ne-readabl e
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may conprise any one of several nedia types including,
for exanple, magnetic, optical or sem conductor
storage nedi a. Such storage devices may al so conpri se
any type of long term short 4%rm volatile or
non-vol atil e nmenory devices. However, these are nerely
[Oo81)| e¥Vicdless soromangecatieditachniqnes descrited fserkjreciay be in
matter is not limted in these respects. [0080] Sone

Bofndcdion with Varoutelréless cBamelinipaticnétidrksisdctnas @i Wireless
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speci fic apparatus or the like includes a general
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particul ar operations pursuant to instructions from
putiiplacsess (RIPBA)Aejwoik, lanTinedeisionpMutliale drccegsh IDMA)
representations are exanples of techniques used by

heorek 0d Fesglienal\Digisidn MuhipldhAcsegn@DMAYP nessirkga® Orthogonal
related arts to convey the substance of their work
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BB e R A e ApURIA T M{? RGN Bhe &F more
necessari | such quantities nmay take the forn1of
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CDMA), to name just a few radio technologies. Here, cdma2000 may include
technologies implemented according to 1S-95, IS-2000, and 1S-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 802.11x network, and a WPAN may comprise a Bluetooth network, an
IEEE 802.15x, for example. Wireless communication implementations
described herein may also be used in connection with any combination of

WWAN, WLAN and/or WPAN.



stored, transferred, conbined, conpared or otherw se
mani pul ated. |t has proven convenient at tines,

w@einaseat |y for reasons of comon usage, to rREEDS1009/043482
such signals as bits, data, values, elenents, synbols,
characters, ternms, nunbers, nunerals, or the like. It
shoul d be understood, however, that all of these or
simlar terns are to be assoctlated with appropriate
physi cal quantities and are nerely convenient | abels.
[0082}s Fpemiuesbeycriieat leereot imayhesesedwitlappgrometorfmore of
the followi ng discussion, it is appreciated that
S&VrHDEPSL indliding BRCAforémbhBthall SPSS $brasi@antble! iIFLirtR@rmore,
terms such as “processing,"” "conputing,"
s&?H Fe‘é‘nﬁtdru 9 may B@Hﬁ%ﬁ"vﬂwgosi%?ihg%eltérjﬁﬁn §3rPEydtms that utilize
actions or processes of a SpecifitT apparatus, such as
a_special purpose conputer or a siml|ar .special :
B IRIeS ot PR Od st seudo e Tesaaliesgray
this specification, therefore, a special_purpose
EOMPliIBR BrHN;0a5ed frﬁﬂs@ﬁt@@ Hat piegéeast g| '%%Nr%’ﬁiecor other
computing device is capable of nmanipul ating or
tanging oode (R)gsisimiardo a GpiScat Ci)MA peligansigdalisnodulated on an
physi cal electronic or magnetic quantities within
beyapidi (08 otHet dtedjuensy) cdrriet Sighal, MhidcHalaly e Sfroha@ezed with GPS
devi ces, transm ssion devices, or display devices of

fih@. SARH RkraRYARESIEPBRWHS8IgnRY FLRIGLEPRR{SHR!so as to permit
pur pose el ectronic conputing device.[0081] Wreless

GRTHCHRA R I 45 PRBLLBAES RO BB Whbions

conne ous Wi
net wo suc s a wreless wde ar networ k (WMN), .
WhGTS SF8.S97 0 Torh AligrRiacate (i it o8 Unévelaidd, Sudh as in
ersonal area network (WPAN), and so on. The term
MimegrieVitdiigs; gpgan 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 of



may be used interchangeably herein. A WMN may be a

Code Division Multiple Access (CDMA) network, a Tine
woRoovs#29M3 Mul ti pl e Access (TDMA) network, a FrRQUESZNYI/043482

Division Miultiple Access (FDMA) network, an Orthogonal

Frequency Division Miultiple Access (OFDVA) network, a

Single-Carrier Frequency Division Miultiple Access

(SC- FDMA) networ k, or any cori nati on of the above

net wor ks, and so on. A CDVA network may i npl enent one

thre phmase I'mdore exaraple” e Camekagipes if RATe)s placksdisroughout this

cdma2000, W deband- CDMVA (WCDMA), to nane just a few
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technol ogi es i npl emented according to |1S-95 2000,
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consortl um nanmed "3rd CGeneration Partnership Project”
(3ehipes. @8%9%@?9'%9%&@9%%@% Heé orerite %mﬁlsltal signals.
consortium named "3rd Generation Partnership Project

Bucli 3@PRR mag@eMEine &aFiFanidsignais taptisalksipndbj elegtromagnetic
avai | able. A WLAN may conprise an | EEE 802.1 1x

sighaizr br aay toren YP&MengRthatoprprides idfoBhatd betwetet veatons.
an | EEE 802.1 5x, for exanple. Wrel ess comuni cation

i mpl ement ati ons descri bed herein may al so be used in
connection with any conbi nati on of WMN, W.AN and/ or

K(}Dq‘ﬁ%l][ 0QR4k e hadHES ﬂﬁ%ﬁ% ﬁ%@é?&r%ﬂh?@a@ﬁ%@senﬂy

one Or nore o I'hg
Furt her

af or. msnt ned SPS, for e re, : :
COI‘]SIg red tloQbe exampefeaturesx |tn\.§\3/IIebe 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.



such techni ques may be used with positioning
determ nation systens that utilize pseudolites or a
w@eovbiteasd on of satellites and pseudolites. PseCmubi00e643482
may conprise ground-based transmitters that broadcast
a PRN code or other ranging code (e.g., simlar to a
GPS or CDMA cel lular signal) nodul ated on an L-band
(or other frequency) carrier signal, which may be
synchroni zed with GPS tine. (§uch atransmtter may be
assigned a uni que PRN code 0O as to permt
(nggﬁﬁiification by a renote receiver. Pseudolites may
eful in situations where SPS signals from an
orbiting satellite m ght be unavail able, such as in
tunnel s, mnes, buildings, urban canyons or other
enclosed areas. Anot her |nplenentat|on of pseudolites
i s KrBRH08s CemBNigNGeacons. The term "satellite", as
used herein, is intended to include pseudolites,
equirectivng st amqiilesdatiant eng ommareeigealsirgpresaeiadve tha
term"SPS signal s", as used herein, is intended to
higrardhatieassPSatiok alnsargeatem far masepst aticobintarscaerver via a
equi val ents of pseudolites. [0083] The terns, "and,"
wireetd/ sommuaiagtiorn hetwask, UB € thidi8fcBiaNb A&y sthtier Hi€arfic comprising
variety of neanings that will depend at |least in part
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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 the



in at | east one exanple of clained subject matter.
Thus, the appearances ofthe phrase "in one exanple" or
WO 20098l e" in various places throughout thiBCT/US2009/043482
specification are not necessarily all referring to the
sanme exanple. Furthernore, the particular features,
structures, or characteristics nmay be conbined in one
or nore exanpl es. Exanpl es descri bed herein may
i ncl ude machi nes, devi ces, fpgines, or appar at uses
that operate using digital Signals. Such signals may
conprise. el.ectronic si.gnal.s tical signals
sySRIEEeBugnaf & Gmprée Mg malbhy Eie ISR povpigoe area
rovi des infqormation between |ocations. [0084] Wile
Shgﬂ%ﬂgmﬁgy,se ' S“Pustrat ed and described what are
presently considered to be exanple features, it wll
be understood by those skilled in the art that various
ot her nodifications may be nade, and equival ents nay
4.pe dJobdnethad of claih Zhvinerele the biergychaldasel siatiancalmabpect
matter. Additionally, many nodifications may be nade
cotrpriadaptced igentificatidralevsl dndbd netwdrk iddntificataorhieng/sn die
cl ai med subject matter without departing fromthe
plrenty roflevetyefeht hiteahabieskensthgomalmdreice ibessin ttie tsll
i ntended that clainmed subject nmatter not be limted to

iddrtiflicRfir leGall @mMRERINRordh el &Higsh c&HbriéiH?ﬁnféMion related
cl ai med subject matter may al so include all aspects
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. fram a base.statjon al manac server, via a e
|dent|?|ers comprising cel| |den€1llcrla1%on vaFues and sec?or 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 a



Wi rel ess comuni cati on network, the hierarchal base

station al manac conprising a plurality of levels
wa@omwbitgpwed in a hierarchal fashion, includi ngPERUSRIPL043482

| evel and a | ower |evel, wherein the upper |evel

conprises informati on cormon to a plurality of entries

listed in the lower level; storing the hierarchal base

station alnmanac in a nenory of the nobile station; and

estimating a |l ocation of thg nobile station based, at

| east in part on information fromthe hierarchal base

t The t claim rein th
SUE?% i olR Titsef s e shtbrdiaving s diess L Mafprthd
ri se ystem jdentification
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wherein the | ower |evel conprises a sector |level. 3.
memaryietihdmobile staiom 2, wherein the header conprises an
enunerated frequency list and a value indicating a
count of one or nore entries included in the system
identification I evel, wherein the one or nore entries
7.1 nclTadedethod ol ey tle mhieden sieid reagiving the \nidracbapbasestation
information related to system coverage area shape,

alra@sad temprisdxdicaeiviigzaiormhatidhassadisted with cieabmmare wireless
wherein the hierarchal base station al manac conpri ses

nefwéRt) seh@'ﬁﬂéﬂrﬁét%tdd?rﬁbﬂsﬂ\fbnélﬁﬂm%ré‘éﬁw@%@t a network
i dentification |evel e plurality of levels of the
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entification conprises one or nore entri
f o)
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one. or L , . . :
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 likely



nore base stations conprises information related to
one or nore base station identifiers conprising cell

WO d@ateouxat i on val ues and sector identificatiREI/US2009/043482
val ues, and further wherein said information rel ated
to said one or nore base stations at the cell
identification | evel conprises information related to
positions of one or nore antennae. 5. The nethod of
claim1l1, further conprisi ng,o decrypting the hierarchal
base station al manac at the nobile station if the

hi.erarchal ba st.ation _al nanagc revi.ously .
ocHBhS I wihec RSt Bt L B B Ui FreltiaiiioTislasanicn the
tation al manac at the bile station if th
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conpressed. 6. The nethod of claimb5, wherein said
locadiep phthengrobie statiePar chal base station al manac
conprises decrypting the hierarchal base station
al manac using only asubset of functional units of the
nmobi |l e station having access to the hierarchal base
10st afThermethodwlclaand , inheasin aagioeceailvind saidt higpdrcbal besg station
stored in a local nmenory in the nobile station. 7. The
almighdoeoraprisdsaieteilingdresiganagsaiith infstRiatibNgeldated based, at
hi erarchal base station al manac conprises receivVving

ledSMPpEARLIPA rGERPH) MEEr dtrddlioRRS WAicHBE tndbifedtsfich is
networ ks, said information conprising one or nore

tr ggﬁﬁd_es at a network identification |evel of the
ah| erarchal base station al manac, and wherein said
receiving said information associated with the one or
nore Wi rel ess networks conprises receiving information

assqciated with one or. nore wireless ne rks .
. e metﬂod o% clalm%, wherein sal\gI receiving salé Yw\%rarchal base station

11
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 specification



specified by the nobile station in a transm ssion to
the base station al manac server. 8. The nethod of
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station al manac conprises receiving an al manac wth
i nformati on sel ected based, at least in part, on a
networ k provider specified by the nobile station in a
transm ssion to the base station al manac server. 9.
The nmethod of claim 1, whergjin said receiving said
hi erarchal base station al manac conprises receiving an
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based, at least in part, on a plurality of known
SpﬁP'f'%lqnsin?”\ﬁFﬁrch the mobile station may arrive in a

single hop froman airport closest to a current

| ocation of the nobile station. 10. The nethod of

claim1l, wherein said receiving said hierarchal base
14st afThemmethod mé clagco i@y ivbesein saigi basegtatioredlmamac spetification

i nformati on sel ected based, at least in part, on a
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is traveling. 11. The nethod of claim1, wherein said
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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.



12. The method of claim 11, wherein said information
related to the plurality of transmtters conprises

W povongpounf ormati on for one or nore of the pl uPEl/US20090643482
transmtters, wherein said timng information
conpri ses one or nore of a code division nultiple
access (CDvMA) forward |ink calibration value and/or a
Uni versal Mobil e Tel ecommuni cati ons System (UMIS)
frame timng relationship. 13. The nethod of claim]1,
further conpri sing transm tting fromthe nobile
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t he base station al manac specification paraneter. 14.
to Frhasgst3in RAsitianEantained \'Mw&eé?'ﬁraﬁ%l'la(ﬂ bpse statipn@irpanac.
al manac specification parameter conprises one or nore
of a maxi mum size for the hierarchal base station
al mnac, a coverage area of interest, a specified
18l evé& mobilastatiomoponipisingnf or mati on i ncluded in the
hi erarchal base station alnmanac, a transmtter

f r equebsiyer @ ret@ins Bnetorimdranigrell espresentgtivandtla hierarchal
identifier, and/or a nobile device capability. 15. The
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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.



station conprises determning a tine w ndow and/or a

frequency wi ndow in which to search for signals from
WQr®I0429%>r e base stations based, at |east in PEF/US20091043482

information fromthe hierarchal base station

al manac. 17. The nethod of claim1l, wherein said

estimating the | ocation of the nobile station

conprises cal culating a range froma hypot heti cal

nobil e station position to base station position

cont ained in the hierarchal™base station al manac. 18.

ile st at.i on eceiver to receive
20y, 107 s wr Gt CORBL Eotereh OB B8 AP
ase station al pgnac, from a base stati n al mana
e”%'EPev%tP 3@“5”90( |32 % Hﬂmﬂﬂb CANOGhCRH \%PRe of Fﬂé’re entries
hi erarchal base station al manac conprising a plurality
ingipdgindng syefrmm igariiratian devel. é’Vbﬁf@!ﬁ‘gﬁepﬂﬂﬂr@r‘Pm entries
i ncluding an upper |level and a | ower |evel, wherein
includediipgle syeierl ideoiifpatior deviehtompese inforseatieprretatecito system
plurality of entries listed in the |lower level; a
covenage\aréd sbape, oashienhard/ar sizal base stati on al manac;
and a processor coupled to the nenory and to the

receiver, the processor adapted to estimate a | ocation
of the nobile station based, at least in part, on
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19. The nobile station of claim 18, vvherelnthe
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onprises a system | nt| tiron
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erei onere "&VEF conp i'ses
: e nmobile station of claim19, where t he ol
|dq{’6| ?H%' %Incomprlses one or more ernitries comprlsmg mforma ion 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.



enunerated frequency list and a value indicating a
count of one or nore entries included in the system
W0 dwateouzati on | evel, wherein the one or nor ePENUS108%043482
included in the systemidentification |evel conprise
information related to system coverage area shape,
position, and/or size. 21. The nobile station of claim
19, wherein the hierarchal base station al nanac
conprises a cell identifica&Jon | evel and a network
identification level in theplurality of |levels of the
hi erarchal base station al manac, wherein the cel
identification | evel conprises one or nore entries

co i Si i nformation lated to one or nore base

2351 attneaoBlie el e 26 AR PIIRRET JH hel aapied b deqrypt
one or nore base stations conprises informtion .

the BiesarefakRpseridatinn alfledas Hydestyptingrihe hierarichaldpase station
conprising cell identification values and sector

almaean Using anlyohswkaales fungtidndl wnith of thehmobilerstaéipd having
information related to one or nore base stations at

actéss oehé hieterdhaf basd stationh alnednamoant fosersassucatedencnyption
related to positions of one or nore antennae. 22. The

keygkdree irstratmemof. cl ai m 18, the processor further
adapted to: decrypt the hierarchal base station
al mnac at the nobile station if the hierarchal base
station al manac was previously encrypted; and
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mobi [ e station i érarc base stafion al manac
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the hierarchal base station al panac br}? dectro¥1pti ng. t he
asgociated Wi orb%%mg{edy\qlrg%ss networks, said information’ comptising 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.



al manac using only a subset of functional units of the

nobi |l e station having access to the hierarchal base
wae@pilge94nl manac and to an associ ated encrypt i BCI/K83009/043482

stored in the menory. 24. The nobile station of claim

18, said receiver further to: receive the hierarchal

base station al manac by receiving information

associated with one or nore wirel ess networks, said

i nformati on conprising one )f nore entries at a

network identification |level of the hierarchal base
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transm ssion to the base station al nrapnac serve
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adapted to receive said hierarchal base station
metlilestaliorbyay deeehantjorndisednimnaosiviumnpi wineneirasaidn

sel ected based, at least in part, on a network
deeroimation of pikelyflocadioby is basat) bt leassingidry mni aplarality of known

transm ssion to the base station al manac server. 26.

airpbes abhloh thé atdmie svatior mbnalBie B $ingledRipviesm fanr difpert
to receive said hierarchal base station al manac by

cldsReelioVd BGréit I6ddTRAas thé hiboilekaitigRt | on sel ected based,
at least in part, on a determ nation of likely

| ocations to which the nobile station may travel
and/ or discontinuously junp, wherein said
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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 the



airports at which the nobile station may arrive in a
single hop froman airport closest to a current
wo owattsxoms of the nobile station. 27. The nobi | BCHUSI000043482

of claim 18, said receiver further to receive said

hi erarchal base station alnmanac at | east in part by
receiving an almanac with information sel ected based,

at least in part, on a roadway and/or direction in

whi ch the nobile station is_traveling. 28. The nobile
station of clain127 said r ceiver further to receive
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said information related to the plurality of
transmtters conprises timng information for one or
nore of theplurality of transmtters, wherein said

30t i mThg mMotfiler statioroof dainpt 8, Sagheneompriging e t@insmitterde transmit
division nultiple access (CDMA) forward |ink

frobtHdrmabilostaten tethrisHser statiddnalvensglseMapid sase station
Tel ecomruni cations System (UMIS) frane timng
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further conprising a transmitter to transmt fromthe
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tl nac €d based at |east in part on
t he base station al manac specification paraneter.

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.



31. The nobile station of claim 30, wherein said base
station al manac specification paraneter conprises one
W@roogn4#24>f a maxi mum si ze for the hierarchal PEEES2009/043482
station al nanac, a coverage area of interest, a
specified | evel of accuracy for information included
in the hierarchal base station alnmanac, a transmtter
frequency, a transmitter band class, a network
identifier and/or a nobile §d6evi ce capability. 32. The
nobil e station of claim 18,7 said processor to estimate
thed ocati.on.of the nobile statiaon at, | east. | art. b
334e¢ APATACHE SiReT Fo T A el BlasBRsdin Efiblate elBingor
base.depending at.least in part on jnformation, from
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station of claim 18, said processor to estimate the
freqgeney windew inpeigh i $earsh frsienals fro@aeie prMBER Paggy,stations
determining a time wi ndow and/ or a frequency wi ndow in
bagpd.cdt least yepadhort wforgagiealfeont tenhierasclal base stajipeealmanac.
stations based, at least in part, on information from
the hierarchal base station alnmanac. 34. The nobile
station of claim 18, said processor to estinmate the
34l ocTheonotsife dthtorndiadldien $8,addidpraresserastestimapatte Ibyation of
calculating a range froma hypot hetical nobile station
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e or nore signals representative a hierarchal
stﬁ%ﬁealr%ta%bon al manac from a base station al nanac
Server via a

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.



means for w reless conmunication, the hierarchal base
station al manac conprising a plurality of levels
wa@omwbitgpwed in a hierarchal fashion, includi ngPERUSRIPL043482

| evel and a | ower |evel, wherein the upper |evel
conprises informati on cormon to a plurality of entries
listed in the lower level; neans for storing all or a
portion of the hierarchal base station al manac in the
nobil e station; and neans f estimating a | ocation of
the nobile station based, at' least in part, on
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wherein the upper |evel conprises a header,
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The apparatus of claim 36, wherein the header
conprises an enunerated frequency list and a val ue
i ndicating a count of one or nore entries included in
37t he Thg sipparatde of clbine 86) wheteavire, hedder eomptises anenomerated
nore entries included in the systemidentification

fregaeaty R mEphisealud irdicaing e @it @F de P mRYs kAMesaNE lagein
area shape, position, and/or size. 38. The apparatus
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sy H’/‘@%htlf &?EB'I%\{% r@éﬂp@ﬂ %ﬁ’g@rlmétlbntrjéﬁat&lj gq' %téﬁﬁ c%&lﬁralge area
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i es Cco i'sing information related to one or nore
base stations, and wherein said information related to
sai d one or

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:



nore base stations conprises information related to
one or nore base station identifiers conprising cel
WO d@ateouxat i on val ues and sector identificatiREI/US2009/043482
val ues, and further wherein said information rel ated
to one or nore base stations at the cel
identification | evel conprises information related to
positions of one or nore antennae. 39. The apparatus
of claim 35, further conprig ng: neans for decrypting
the hi erarchal base station almanac at the nobile

station if the i.0N manac
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conpressed. 40. The apparatus of claim 39, wher
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maoRileestaticn if te hieraielkal base stptioniajmange vastpreviofisin compressed.

units of the nobile station having access to the

hi erarchal base station al manac and to an associ at ed

encryption key stored in a |local nmenory in the nobile
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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 with



associ ated with one or nore wrel ess networks
specified by the nobile station in a transm ssion to
W0 b@oh#oe3 st ati on al manac server. 42. The appaPEI/US2009/043482
claim 35, wherein said neans for receiving said
hi erarchal base station al manac conpri ses neans for
recei ving an al manac withinformation sel ected based,
at least in part, on a network provider specified by
the nobile statlonlnatr m ssion to the base

station al manac server. he appar atus of claim 35,
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with information sel ected based, at |east in
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the nobile station may travel and/or discontinuously
junmp, wherein said determ nation of |ikely |ocations
is based, at least in part, on a plurality of known
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single hop froman airport closest to a current
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claim 35, wherein said neans for receiving said
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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.



part, on a geographic region.46. The apparatus of

claim45, wherein said information related to the
W@kapakiosy of transmitters conprises timng i NPOF/IBL000043482

for one or nore of the plurality of transmtters,

wherein said timng informati on conpri ses one or nore

of a code division nultiple access (CDVA) forward |ink

calibration value and/or a Universal Mbile

Tel econmuni cati ons System ( S) frame timng

rel ati onship. 47. The apparatus of claim 35, further
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The apparatus of claim47, wherein said base station
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of a maximum size for the hierarchal base station
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| evel of accuracy for information included in the

hi erarchal base station alnmanac, a transmtter

frequency, a transmtter band class, a network
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apparatus of claim 35, wherein said neans
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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 a



of the nobile station conprises neans for determ ning

a time window and/or a frequency wi ndow in which to
waeeapakeidr signals fromone or nore base st atPORES2009/043482

based, at least in part, on information fromthe

hi erarchal base station al manac. 51. The apparatus of

claim 35, wherein said neans for estinmating the

| ocation of the nobile station conprises nmeans for

calculating a range froma hypot hetical nobile station

position to a base station position contained in the
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station based, at least in part, on information froma
hi erarchal base station al manac received at the nobile
station froma base station al manac server via a
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station almanac conprising a plurality of levels

of trenfniobile ethtion canprisesnmeaal foraddteoniningna tiongi wigdew ampera
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statlon al manac. 53. The article of claim52, wherein
the plurality of levels of the hi erarchal base station
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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 lower



frequency |list and a value indicating a count of one
or nore entries included in the systemidentification
wo eweli429¢herein the one or nore entries incl udedI/Us2op91e43482
systemidentification | evel conprise information
rel ated to system coverage area shape, position,
and/ or size. 55. The article of claimb53, wherein the
hi erarchal base station al manac conprises a cel
identification | evel and a network identification
| evel in the plurality of Iévels of the hierarcha
b tation, al mana erein the cell. identification,.
e e HisPAL B Aoy M Bcdn e w8 ddnaTahioy 6ftheHobile
information related to one or. nore base stations, and
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base stations conprises information related to one or
nore base station identifiers conprising cel
identification values and sector identification
S3val Ube, artigiel of diairhor, wherein ihesplbiglitynefdevels obiner kiewresl
to one or nore base stations at thecell identification
bakesHtioo@imange sompfisesratsystenT ideatfexhtion g iwherem thé upper
one or nore antennae. 56. The article of claimb55,
levwd Eb@briséd g hehaeaaad ittbreim thesovedraeesl cohrriees afdectdrasvel.
instructions that, if executed, further enable the
processor to: decrypt the hierarchal base station
al mnac at the nobile station if the hierarchal base
545t a%@%r@él%ﬂ@%hﬁﬁ‘@%, Wﬁﬁ?’e{iﬁg% B(eaedé?rc}ﬂﬁﬁﬁg?s Qﬂ%numeratﬁd
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deconpres lerarc e statl manac at t
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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 the



further instructions that, if executed, further enable

the processor to decrypt the hierarchal base station
w@kewanso4by decrypting the hierarchal base st apCDES2009/043482

al mnac using only a subset of functional units of the

nobi |l e station having access to the hierarchal base

station almanac and to an associ ated encrypti on key

stored in a local nmenory in the nobile station. 58.

The article of claim52, wherein the storage nedi um

has stored thereon further instructions that, if

Xxecut.e f.urther enabl sSsor to. receive the
cefl KithEfhan i B8 RRS ot 2587 R ep ol 61 Bneor HSre

i nfornmati on associ ated with one or nore wirel ess

rks, said informati on conprising oneor nore

entries at a network identification |evel of the

hi erarchal base station al nanac; and receive said

infornmati on associ ated with the one or nore wrel ess
56net ibelastidly of elain wonyherein theastpageavedicminagistarachtherron

or nore wireless networks specified by the nobile
furtextingirudtiong tHat ahexecsed) futttivert drablethe mbedssontal nanac

server. 59. The article of claim52, wherein the

st odaggpie@ hisranetsal Hhes ethtibhelraanad gt theehobilksstatsr if eis

that, it executed, further enable the processor to

hlérﬁﬁ:?]'a}/ﬁa@étﬂtl&h 9fn%r%&ha@§&@noﬁsﬁl Ry RbaRaRe by
receiving an almanac with informtion sel ected based,
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t he e station in a transm ssion .
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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 one



further instructions that, if executed, further enable

the processor to receive said hierarchal base station
W@bkewanao4dby recei ving an al manac w t h i nf or mat PORUS2009/043482

sel ected based, at least in part, on a determ nation

of likely locations to which the nobile station may

travel and/or discontinuously junp, wherein said

determination of likely locations is based, at | east

in part, on a plurality of known airports at which the

nmobi | e station may arrivei asingle hopfroman
air sest t oca t.h rmbl
or BdiB ¥lried P ReftfidstBhy &2 BF ¥ Rlar et ofRg Steion

stora madl um has stored thereon further instructions
almpnge %Infj executed, further enable the processor to

recei ve sai d hi erarchal base station al manac by
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at least in part, on a roadway and/or direction in
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of claimb52, wherein the storage nedi um has stored
spebied by theindbde siatenrinattransmisdian fo the asecatatenh almanac

further enable the processor to receive said
sehiegr ar chal base station al manac by receiving

information related to a plurality of transmtters,

and wherein said plurality of transmtters are

selected for inclusion in the hierarchal base station
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earti erein said
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nprises tiron for one
of .trapsmitters, wherein saidt .
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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.



division nultiple access (CDMA) forward |ink
calibration value and/or a Universal Mobile

waeles@miini cati ons System (UMIS) frame ti m ngPCT/US2009/043482
rel ati onship. 64. The article of claimb52, wherein the
storage nedi um has stored thereon further instructions
that, if executed, further enable the processor to
transmt fronthe nobile station to the base station
al manac server a base stati al manac specification
pararreter wherein informat on to be included in said

Plegg%r Caﬁf’;l%%lo? glgxﬂ'ﬁ{f; greén ? Weﬁ%@ﬁﬁ%ﬁ&ss%?ee th%treon
clflctlo ma 6 The icle of claim®64,
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paraneter conpri ses one or nore of a maximm size for
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of interest, a specified |evel of accuracy for
selastest bagedo At least indwdt, ion a ieadiway Eaditiairestierinswbich dne
al mnac, a transmtter frequency, a transmtter band
mabilestatian indtamelikg.i denti fi er and/ or a nobil e device
capability. 66. The article of claimb52, wherein the
storage nedi um has stored thereon further instructions
that, if executed, further enable the processor to

estimate the | ocation of the nobile station by
determ ning whether to search for a parti cul ar si gnal

62basel“n9ea9ﬁcﬂg'ogﬁlaggSbe\"i\'/ﬁterélrﬁ‘t tBr égﬁf‘% d 98rdd ﬂ’l@eon

the hi'erarch se statlo e articl
e |
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hlerarcthaFBase s Lon aPnarPacqbyerSeSc’:glrwntgolnFormaEmn relaped 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 from



| ocation of the nobile station by determning a tine
wi ndow and/or a frequencyw ndow in which to search for
W@ @nak43 rom one or nore base stations based, PEI/UBMa%043482
in part, on information fromthe hierarchal base
station al manac. 68. The article of claimb52, wherein
the storage nedium has stored thereon further
instructions that, if executed, further enable the
processor to estimate the | gcation of the nobile
station by calculating a rahge froma hypot heti cal
t 9, a base st at
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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 frequency
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67
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.

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.



