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MOBILE STATION POSITIONING ASSISTANCE WITH LOCAL MAPPING
DATA

[0001] This application claims priority under 356 USC 119 to U.S. Provisional
Application Ser. No. 61/300,347, filed February 1, 2010, and entitled
“Positioning with Involvement of Network Positioning Server”, which is assigned

to the assignee hereof and which is incorporated herein by reference.

BACKGROUND

1 Field

[0002] The subject matter disclosed herein relates to electronic devices, and
more particularly to methods and apparatuses for use in providing positioning

assistance data with local mapping data to mobile stations.
2. Information

[0003] The Global Positioning System (GP$) and other like satellite
positioning systems have enabled navigation services for mobile handsets in
outdoor environments. Since satellite signals may not be always be reliably
received and/or acquired in an indoor environment, different techniques may be
employed to enable position estimation and related navigation services. For
example, mobile stations can typically obtain a position fix by measuring ranges
to three or more terrestrial radio transmitters which are positioned at known
locations. Such ranges may be measured, for example, by obtaining a MAC 1D
address from signals received from such access points and measuring one or
more characteristics of signals received from such access points such as, for

example, signal strength, round trip delay, just to name a few examples.

RECTIFIED SHEET (RULE 91) ISA/EP
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[0004] By way of additional example, a mobile station, such as, a mobile
phone, smart phone, etc., may perform signal-based position estimation to
identify its location within a structure by taking measurements, for example of a
signal strength (e.g., an RSSI) and/or propagation time (e.g., a round-trip time
(RTT)) for signals exchanged with various radio transmitters (e.g., access
points, beacons, etc.). A mobile station may use these or other like
measurements to obtain a probability distribution over a region of space (e.g.,
defined using two or coordinates (x, y), etc.). Such a probability distribution or
other like information may, for example, be used in a particle filter, Kalman filter,

and/or other positioning mechanism using known techniques.

[0005] In some implementations, an indoor navigation system may provide a
digital electronic map to mobile stations, e.g., as a user enters a particular
indoor area. Such a map may show indoor features such as doors, hallways,
entry ways, walls, etc., points of interest such as bathrooms, pay phones, room
names, stores, etc. Such a digital electronic map may be stored at a server to
be accessible by a mobile station through selection of an Internet based URL,
for example. Thus, to obtain such a map, a mobile station may need to leave a
serving network or other cellular network and/or otherwise access a local area
network and/or the Internet. By obtaining and displaying such a map, a mobile
station may overlay a current location of the mobile station (and user) over the
displayed map to provide the user with additional context. Using map
information indicating routing constraints, a mobile station may also apply
location estimates to estimating a trajectory of the mobile station in an indoor

area subject to the routing constraints.
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SUMMARY

[0006] In an example implementation, a method is provided which may be
implemented with a first server in a cellular network. Such an example method
may comprise: initiating transmission of a request (e.g., one or more electrical
signals or other like signals representing a request) for location information to a
mobile station; in response to obtaining a request for assistance data from the
mobile station, initiating transmission of a request for local mapping data to a
second server; in response to obtaining the local mapping data from the second
server, initiating transmission of the assistance data (e.g., one or more electrical
signals or other like signals representing the assistance data) to the mobile
station, the assistance data being based, at least in part, on the local mapping
data; and obtaining the location information from the mobile station, the location

information being based, at least in part, on the assistance data.

[0007] In another example implementation, an apparatus is provided for use
in a first server in a cellular network. Such an example apparatus may
comprise: means for providing a request for location information to a mobile
station; means for providing a request for local mapping data to a second
server, in response to obtaining a request for assistance data from the mobile
station; means for obtaining the local mapping data from the second server;
means for providing assistance data to the mobile station, the assistance data
being based, at least in part, on the local mapping data; and means for
obtaining the location information from the mobile station, the location

information being based, at least in part, on the assistance data.
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[0008] In yet another example implementation, an apparatus is provided for
use in a first server in a cellular network. Such an example apparatus may
comprise: at least one network interface; and at least one processing unit to,
via the at least one network interface: initiate transmission of a request for
location information to a mobile station; initiate transmission of a request for
local mapping data to a second server, in response to obtaining a request for
assistance data from the mobile station; initiate transmission of assistance data
to the mobile station, the assistance data being based, at least in part, on the
local mapping data obtained from the second server; and obtain the location
information from the mobile station, the location information being based, at

least in part, on the assistance data.

[0009] In still another example implementation, an article of manufacture is
provided. Such an example article may comprise: a non-transitory computer
readable medium having stored therein computer-implementable instructions
executable by one or more processing units of a first server in a cellular network
to: initiate transmission of a request for location information to a mobile station;
in response to obtaining a request for assistance data from the mobile station,
initiate transmission of a request for local mapping data to a second server; in
response to obtaining the local mapping data from the second server, initiate
transmission of the assistance data to the mobile station, the assistance data
being based, at least in part, on the local mapping data; and obtain the location
information from the mobile station, the location information being based, at

least in part, on the assistance data.
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[0010] In an example implementation, a method is provided which may be
implemented with a mobile station. Such an example method may comprise:
transmitting a request for assistance data to a first server in cellular network, the
assistance data being based, at least in part, on local mapping data obtained by
the first server from a second server; obtaining the assistance data from the first
server; determining location information associated with the mobile station
based, at least in part, on the assistance data; and transmitting the location

information to the first server.

[0011] In another example implementation, an apparatus is provided for use
in @ mobile station. Such an example apparatus may comprise: means for
providing a request for assistance data to a first server in a cellular network, the
assistance data being based, at least in part, on local mapping data obtained by
the first server from a second server; means for obtaining the assistance data
from the first server; means for determining location information associated with
the mobile station based, at least in part, on the assistance data; and means for

providing the location information to the first server.

[0012] In yet another example implementation, a mobile station may
comprise: at least one network interface; and at least one processing unit to:
initiate transmission of a request for assistance data to a first server in a cellular
network via the at least one network interface, the assistance data being based,
at least in part, on local mapping data obtained by the first server from a second
server; obtain the assistance data from the first server via the at least one
network interface; determine location information associated with the mobile

station based, at least in part, on the assistance data; and initiate transmission
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of the location information to the first server via the at least one network

interface.

[0013] In still another example implementation, an article of manufacture is
provided. Such an example article may comprise: a non-transitory computer
readable medium having stored therein computer-implementable instructions
executable by one or more processing units of a mobile station to: initiate
transmission of a request for assistance data to a first server in a cellular
network, the assistance data being based, at least in part, on local mapping
data obtained by the first server from a second server; obtain the assistance
data from the first server; determine location information associated with the
mobile station based, at least in part, on the assistance data; and initiate

transmission of the location information to the first server.

BRIEF DESCRIPTION OF DRAWINGS

[0014] Non-limiting and non-exhaustive aspects are described with reference
to the following figures, wherein like reference numerals refer to like parts

throughout the various figures unless otherwise specified.

[0015] FIG. 1 is a schematic block diagram illustrating an example
environment that includes one or more computing devices and a mobile station
for use in providing positioning assistance data with local mapping data to the

mobile station, in accordance with an implementation.
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[0016] FIG. 2is a schematic block diagram illustrating certain features of an
example computing device capable of providing positioning assistance data with

local mapping data to a mobile station, in accordance with an implementation.

[0017] FIG. 3 is a schematic block diagram illustrating certain features of an
example mobile station capable of obtaining and using positioning assistance

data with local mapping data, in accordance with an implementation.

[0018] FIG. 4 is a flow diagram illustrating certain features of an example
process for use in at least one computing device capable of providing and/or
assisting one or more other computing devices in providing positioning
assistance data with local mapping data to a mobile station, in accordance with

an implementation.

[0019] FIG. 5is a flow diagram illustrating certain features of an example
process for use in a mobile station capable of obtaining and using positioning

assistance data with local mapping data, in accordance with an implementation.

[0020] FIG. 6 is a call flow diagram illustrating certain features of an
example process during which positioning assistance data with local mapping

data is provided to a mobile station, in accordance with an implementation.

[0021] FIG. 7 is a call flow diagram illustrating certain features of another
example process during which positioning assistance data with local mapping

data is provided to a mobile station, in accordance with an implementation.
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DETAILED DESCRIPTION

[0022] Some example techniques are provided herein which may be
implemented using various methods and/or apparatuses to provide positioning
assistance data with local mapping data to a mobile station. Here, for example,
positioning assistance data may comprise and/or otherwise be based, at least in
part, on local mapping data which may relate to a current location of the mobile
station. Such positioning assistance data may, for example, be provided to a
mobile station by a first server (e.g., a positioning server, and/or the like) that is
within a cellular network (e.g., a serving cellular communication network, an
affiliated cellular communication network, other cellular communication network
that may be in communication with a serving cellular communication network,

and/or the like).

[0023] As used herein, a “serving cellular communication network”
comprises a home or other like cellular network operated by a service provider
under an agreement with a person or entity associated with a mobile station.
While various cellular networks may be affiliated or otherwise operate together
to provide network services (e.g., to allow roaming, other services, etc.), there is
typically a serving cellular communication network associated with a mobile

station.

[0024] In certain example implementations, the first server may obtain at
least a portion of the local mapping data from one or more second servers (e.g.,
a mapping server, and/or the like) which may or may not be in the cellular
network. A second server may, for example, be identified in some manner by

the mobile station and/or the first server. For example, a mobile station and/or a
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first server may identify an applicable second server using a third server (e.g., a
directory server, and/or the like). For example, in certain implementations, a
third sever may determine second server information, such as, for example, a
network address, based, at least in part, on a coarse position (e.g., an
estimated location, a estimated relative position, a cell identifier, explicit user
input, etc.) of a mobile station. Thus, for example, should a coarse position of a
mobile station indicate that the mobile station may be located within or nearby
an airport or shopping mall, a second server may be identified which may
provide local mapping data which may be of use in determining a location of the
mobile station within such an “indoor” environment, and/or otherwise provide

additional local context information, navigation information, etc., related thereto.

[0025] In certain implementations, for example, a portion of the positioning
assistance data with local mapping data may identify one or more wireless
signal transmitters that may transmit one or more signals which a mobile station
may receive and process in some manner to determine location information
(e.g., an estimated location and/or relative position) which may be provided to
one or more other devices (e.g., a first server, etc.) and/or which may be of use
in providing location based services, navigation services, and/or the like, via the
mobile station. Various techniques are known which make use of such wireless

signal transmissions to estimate a receiver’s location and/or position.

[0026] In certain example implementations, techniques are provided which
may be implemented using various communication protocols which allow a
mobile station to communicate with various network devices over wireless

and/or wired communication links within one or more networks. Thus, for
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example, in certain instances a mobile station may send/receive certain
requests and/or responses or other like data via one or more messages
supported by one or more applicable protocols. Similarly, for example, in
certain instances a server (e.g., hosted or otherwise supported by one or more
computing devices) may send/receive certain requests and/or responses or
other like data via one or more messages supported by one or more applicable
protocols. While certain example protocols are mentioned herein, it should be
understood that claimed subject matter is not intended to be limited to such

examples.

[0027]  With this in mind, and by way of non-limiting example, a method may
be implemented in a first server within at least one cellular network in which a
request for location information may be transmitted (e.g., over a wireless
communication link) to a mobile station. Here, for example, a first server may
act a positioning server within a cellular network and selectively request such
location information. A mobile station may respond to a request for location
information by transmitting a request for assistance data to the first server. As
described in greater detail below, in response to obtaining the request for
assistance data, the first server may transmit a request for local mapping data
to a second server. In response to obtaining the local mapping data from the
second server, the first server may transmit positioning assistance data to the
mobile station. Here, for example, such positioning assistance data may
comprise or be based, at least in part, on the local mapping data. The first
server may, for example, subsequently obtain location information from the
mobile station which may be based, at least in part, on the previously provided

assistance data.
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[0028] In certain example implementations, a request for assistance data
may already be indicative of one or more particular second servers. For
example, in certain instances, a mobile station may identify a second server
(e.g., a mapping server) based on stored information, derived information,
and/or information received from one or more other devices (e.g., computing
devices, mobile stations, wireless networks, etc.). In certain example
implementations, a mobile station may communicate with a third server (e.g., a
directory server in the same or other like cellular network) to identify a second
server. Here, for example, a mobile station may provide its coarse position or
other like information to a third server which may then associate such
information with one or more applicable second servers which may or may not

be in the cellular network.

[0029] In other example implementations as described herein, a first server
(e.g., a positioning server) may identify a second server (e.g., a mapping server)
based on stored information, derived information, and/or information received
from one or more other devices (e.g., computing devices, mobile stations,
wireless networks, etc.). In certain example implementations, a first server may
provide a third server (e.g., a directory server) with a coarse position or other
like information associated with a mobile station. Thus, in certain example
implementations a request for assistance data may be indicative of a coarse

position of the mobile station.

[0030] While a coarse position of the mobile station may be based, at least in
part, on a first positioning operation, in certain example implementations

location information that is subsequently obtained from the mobile station may
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be based, at least in part, on a second positioning operation which may be
different and which makes use of received positioning assistance data with local
mapping data. Thus, by way of a non-limiting example, a first positioning
operation may involve a GNSS and/or other terrestrial positioning techniques
that may be independent or otherwise provided, supported or augmented by a
cellular network, and a second positioning operation may involve a location
based service (LBS) and/or the like provided by or otherwise supported by
transmitting devices (e.g., beacons, access points, etc.) of one or more WLANs
or the like. Hence, in certain instances a second positioning operation may
comprise an “indoor” positioning operation (e.g., associated with one or more
structures, services, businesses, events, etc.) based, at least in part, on one or
more wireless signal transmitters identified in the received positioning
assistance data with local mapping data. For example, such positioning
assistance data may identify a location of a transmitter, and/or other useful

information that may be available in the local mapping data.

[0031] In certain example implementations, a method may be provided for
use in a mobile station. Here, for example, a method may comprise transmitting
a request for assistance data to a first server in a cellular network. The
requested assistance data may, for example, be based, at least in part, on local
mapping data that may be obtained by the first server from a second server.
The mobile station may obtain such positioning assistance data from the first
server, and may determine location information associated with the mobile
station based, at least in part, on the positioning assistance data. The mobile
station may, for example, transmit the location information to the first server

and/or other devices.
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[0032] Attention is drawn now to FIG. 1 which is a schematic block diagram
illustrating an example environment 100 that includes a first server 104 in a
cellular network, a second server 106, a third server 108, and one or more
networks 110, that may be used to provide positioning assistance data with
(e.g., comprising and/or based, at least in part, on) local mapping data 116 to a

mobile station 102, in accordance with an implementation.

[0033] Mobile station 102 is intended to be representative of any electronic
device that may be reasonably moved about by a user. By way of example but
not limitation, such a mobile station may comprise a computing and/or
communication device such as a mobile telephone, a smartphone, a lap top
computer, a tablet computer, a wearable computer, a personal digital assistant,
a navigation device, a gaming device, etc., and which, at times, may be

operatively associated with one or more cellular networks or the like.

[0034] Mobile station 102, first server 104, and/or other devices represented
in FIG. 1 may, for example, be enabled (e.g., via one or more network
interfaces) for use with various wireless communication networks such as a
wireless wide area network (WWAN), a wireless local area network (WLAN), a
wireless personal area network (WPAN), and so on. The term “network” and
“system” may be used interchangeably herein. A WWAN may be a Code
Division Multiple Access (CDMA) network, a Time Division Multiple Access
(TDMA) network, a Frequency Division Multiple Access (FDMA) network, an
Orthogonal Frequency Division Multiple Access (OFDMA) network, a Single-
Carrier Frequency Division Multiple Access (SC-FDMA) network, and so on. A

CDMA network may implement one or more radio access technologies (RATS)



WO 2011/094707 PCT/US2011/023217

-14-
such as cdma2000, Wideband-CDMA (W-CDMA), Time Division Synchronous
Code Division Multiple Access (TD-SCDMA), to name just a few radio
technologies. Here, cdma2000 may include technologies implemented
according to 1S-95, 1S-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 include an IEEE 802.11x
network, and a WPAN may include a Bluetooth network, an IEEE 802.15x, for
example. Wireless communication networks may include so-called next
generation technologies (e.g., “4G”), such as, for example, Long Term Evolution

(LTE), Advanced LTE, WiMax, Ultra Mobile Broadband (UMB), and/or the like.

[0035] FIG. 1 illustrates various communication links 120 and one or more
networks 110. An apparatus 112 is illustrated within first server 104, which
may, for example, support techniques provided herein via one or more
communication links 120 and/or network(s) 110. An apparatus 114 is illustrated
within mobile station 102, which may, for example, support techniques provided
herein via one or more communication links 120 and/or network(s) 110. Local
mapping data 116 is illustrated within second server 106, which may, for
example, support techniques provided herein via one or more communication

links 120 and/or network(s) 110. Second server information 118 is illustrated
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within third server 108, which may, for example, support techniques provided

herein via one or more communication links 120 and/or network(s) 110.

[0036] Additionally in FIG. 1, one or more transmitters 130 are illustrated
which may, for example, support location operations and/or other techniques
provided herein independently and/or via one or more communication links 120
and/or network(s) 110. Transmitter(s) 130 may, for example, transmit one or
more wireless signals 132 that may be received by mobile station 102. In FIG.
1, mobile station 102 and transmitter(s) 130 are further illustrated as being
within, nearby, and/or otherwise associated in some manner with an indoor

environment that may relate to a structure 140, for example.

[0037] It should be recognized that one or more communication links 120
shown in FIG. 1, may comprise one or more wireless communication links
and/or one or more non-wireless communication links (e.g., with signals
transmitted using one or more wires, fibers, etc.), and that such communication
links 120 and/or network(s) 110 may also represent various supporting devices

and/or technologies associated therewith.

[0038] Reference is made next to FIG. 2, which is a schematic block
diagram illustrating certain features of an example first server 104 capable of
providing positioning assistance data 212 with local mapping data 214 to a

mobile station, in accordance with an implementation.

[0039] FIG. 2 shows a specific computing device 200 in the form of, or
hosting, a first server 104, which may act as apparatus 112 (FIG. 1). In certain

example implementations, computing device 200 may act as part of a cellular



WO 2011/094707 PCT/US2011/023217

-16-
network or the like (represented in FIG. 1 via networks 110), e.g., as a
positioning server and/or the like. In certain example implementations,
computing device 200 may comprise and/or be coupled to one or more other
resources/devices (not shown) that may be arranged to provide additional

information useful to apparatus 112.

[0040] With this mind, as illustrated in FIG. 2, example computing device 200
may comprise one or more processing units 202, memory 204, connections
206, and one or more network interfaces 208. As shown, memory 204 may
comprise a primary memory 204-1, and/or a secondary memory 204-2. Here,
for example, primary memory 204-1 may store computer-implementable
instructions 220 and/or data relating to apparatus 112, which may be executed

or used by processing unit(s) 202.

[0041] As illustrated, at certain times primary memory 204-1 may, for
example, store information relating to location information 210, assistance data
212, local mapping data 214, second server information 216, and/or coarse
position 218. For example, location information 210 and/or coarse position
information 218 may be received from mobile station 102 via a network interface
208. For example, local mapping data 214 may be received from second server
106 (FIG. 1) via a network interface 208. For example, second server
information 216 may be received from mobile station 102 and/or third server
108 (FIG. 1) via the same or different network interface(s) 208. For example,
assistance data 212 may be generated by processing unit(s) 202 and
transmitted to mobile station 102 via network interface 208. Network

interface(s) 208 may, for example, comprise one or more wireless
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transmitters/receivers and/or one or more non-wireless interfaces (e.g.,

Ethernet, etc.).

[0042] One or more processing units 202 may, for example, perform data
processing (e.g., in accordance with all or part of the techniques provided
herein) using memory 204 via one or more connections 206. Processing unit(s)
202 may be implemented in hardware or a combination of hardware and
software. Processing unit(s) 202 may be 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, a processing unit 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.

[0043] Memory 204 may be representative of any data storage mechanism.
Memory 204 may include, for example, a primary memory 204-1 and/or a
secondary memory 204-2. Primary memory 204-1 may comprise, for example,
a random access memory, read only memory, etc. While illustrated in this
example as being separate from the processing units, it should be understood
that all or part of a primary memory may be provided within or otherwise co-
located/coupled with processing unit(s) 202, or other like circuitry. Secondary
memory 204-2 may comprise, for example, the same or similar type of memory
as primary memory and/or one or more data storage devices or systems, such
as, for example, a disk drive, an optical disc drive, a tape drive, a solid state

memory drive, etc. In certain implementations, secondary memory may be
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operatively receptive of, or otherwise configurable to couple to, computer
readable medium 230. As illustrated, memory 204 and/or non-transitory
computer readable medium 230 may comprise computer-implementable
instructions 220 associated with data processing (e.g., in accordance with the

techniques provided herein).

[0044] Reference is made next to FIG. 3, which is a schematic block
diagram illustrating certain features of mobile station 102, for example as in FIG.
1, which may be capable of obtaining and using positioning assistance data 212

with local mapping data 214, in accordance with an implementation.

[0045] FIG. 3 shows a specific computing device 300 in the form of a mobile
station 102 which may act, at least in part, as apparatus 114 (FIG. 1) to obtain
and/or otherwise make use of positioning assistance data 212 with local
mapping data 214, in accordance with an implementation. In certain instances,
mobile station 102 may act, at least in part, as apparatus 114 to access one or
more servers, and possibly make use of wireless signals 132 transmitted by one
or more transmitters 130 (FIG. 1) and received via one or more receivers 314,
for example. In certain example implementations, apparatus 300 may take the

form of any electronic device that may be reasonably moved about by a user.

[0046] With this mind, as illustrated in FIG. 3, example mobile station 102
may comprise one or more processing units 302, memory 304, connections
306, one or more network interfaces 308, one or more user input devices 310,
one or more user output devices 312, and one or more receivers 314. As

shown, memory 304 may comprise a primary memory 304-1, and/or a
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secondary memory 304-2. Here, for example, primary memory 304-1 is
illustrated as storing information relating to apparatus 114, which may be
executed or used by processing unit(s) 302. For example, apparatus 114 may
be executed by processing unit(s) 302 to request or otherwise obtain assistance
data 212 with local mapping data 214, establish coarse position 218 and/or
location information 210, and/or identify second server information 216. Such
information may, for example, be transmitted or received, as applicable, via

network interface(s) 308.

[0047] As illustrated, mobile station 102 may take the form of a specific
computing device comprising one or more processing units 302 to perform data
processing (e.g., in accordance with all or part of the techniques provided
herein) coupled to memory 304 via one or more connections 306. Processing
unit(s) 302 may be implemented in hardware or a combination of hardware and
software. Processing unit(s) 302 may be 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, a processing unit 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.

[0048] Memory 304 may be representative of any data storage mechanism.
Memory 304 may include, for example, a primary memory 304-1 and/or a
secondary memory 304-2. Primary memory 304-1 may comprise, for example,

a random access memory, read only memory, etc. While illustrated in this
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example as being separate from the processing units, it should be understood
that all or part of a primary memory may be provided within or otherwise co-
located/coupled with processing unit(s) 302, or other like circuitry within mobile
station 102. Secondary memory 304-2 may comprise, for example, the same or
similar type of memory as primary memory and/or one or more data storage
devices or systems, such as, for example, a disk drive, an optical disc drive, a
tape drive, a solid state memory drive, etc. In certain implementations,
secondary memory may be operatively receptive of, or otherwise configurable to
couple to, non-transitory computer readable medium 360. As illustrated,
memory 304 and/or computer readable medium 360 may comprise computer-
implementable instructions 320 associated with data processing (e.g., in

accordance with the techniques provided herein).

[0049] In certain example implementations, as illustrated, mobile station 102
may further comprise one or more user input devices 310 (e.g., keyboard, touch
screen, etc.) and/or one or more user output devices 312 (e.g., a display, a
projector, a speaker, etc.). Hence, for example, location based service, route,
map, and/or other like information may be presented to the user via some form
of user output. Also, user input may be received which relates to location based

services or other capabilities.

[0050] Although not illustrated, it should be understood that mobile station
102 may be enabled to perform a variety of tasks, some or many of which may
be unrelated to location based services and/or other like position estimation
capabilities. Mobile station 102 may comprise one or more receivers 314 to

make use of a GPS or other like global navigation satellite system (GNSS) or
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local navigation capability that may be used in location or position estimation,
for example. Additionally, it should be understood that apparatus 114 may be
representative of one or more capabilities associated with location based

services and/or other like position estimation.

[0051] Reference is made next to FIG. 4, which is a flow diagram illustrating
certain features of an example process 400 for use in at least one computing
device capable of providing and/or assisting one or more other computing
devices in providing positioning assistance data with local mapping data to a
mobile station, in accordance with an implementation. For example, process
400 may be implemented in apparatus 112 of first server 104 (FIG. 1) in a

cellular network.

[0052] At block 402, a request for location information may be provided to a
mobile station. Here, for example, one or more triggering events and/or service
calls may be identified which lead apparatus 112 to initiate such a request. In
certain example implementations, a request (or a triggering event) may come
from or otherwise relate to an application running on a mobile station or a server
or other like computing device, a third party computing device, or the like, which

may or may not be part of a cellular network.

[0053] At block 404, in response to obtaining a request for assistance data
from a mobile station, a request for local mapping data may be provided to a
second server. In certain example implementations, at (optional) block 406 a
request for assistance data may be indicative of one or more particular second

servers, one or more particular third servers, and/or a coarse position of a



WO 2011/094707 PCT/US2011/023217

-22-
mobile station. In certain example implementations, at (optional) block 408 a
request for second server information may be provided to a third server. Here,
for example, a request for local mapping data may be based, at least in part, on
second server information obtained from a third server. In certain example
implementations, second server information may comprise a network address,

and/or other substantially unique identifier associated with a second server.

[0054] At block 410, in response to obtaining local mapping data from a
second server, assistance data may be provided to a mobile station. Here, for
example, assistance data may comprise or otherwise be based, at least in part,

on local mapping data.

[0055] At block 412, location information may be obtained from a mobile
station. Here, for example, location information may be determined based, at

least in part, on the assistance data and/or use thereof.

[0056] Attention is drawn next to FIG. 5, which is a flow diagram illustrating
certain features of an example process 500 that may be implemented in

apparatus 114 of mobile station 102 (FIG. 1), for example, to obtaining and/or
otherwise may used of positioning assistance data with local mapping data, in

accordance with an implementation.

[0057] At block 502, a request for assistance data may be provided to a first
server 104 (FIG. 1) in a cellular network, for example. Here, for example, such
requested assistance data may comprise and/or otherwise be based, at least in

part, on local mapping data obtained by the first server from a second server.
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In certain example implementations, at (optional) block 504, a request for
assistance data may be indicative of one or more particular second servers, one
or more particular third servers, and/or a coarse position of the mobile station.
In certain example implementations, at (optional) block 506, a request for
second server information may be provided to a third server and second server
information obtained from the third server. Here, for example, such second
server information may be indicative of the second server, and a request for
assistance data may be based, at least in part, on such second server

information.

[0058] At block 508, positioning assistance data may be obtained from a first
server. At block 510, location information associated with the mobile station
may be determined based, at least in part, on the obtained positioning
assistance data. At block 512, location information may be provided to the first

server and/or other like devices, services, applications, etc.

[0059] In accordance with certain aspects, the techniques provided herein
may allow for a fine-grained local position determination (so-called “indoor
positioning”) in which a positioning server in the operator’s network may be
involved in the collection and delivery of assistance data and/or position

estimates.

[0060] Various (typically) proprietary approaches to indoor positioning are
well known. In these approaches, and in similar schemes potentially using an
open API but outside the standardization scope of any involved cellular network,

a mobile device communicates first with a “directory server”, which provides,
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based on the approximate (e.g., the scale of a large facility such as an airport)
position of the mobile device, an IP address or other routing information for a
“‘mapping server”. The mobile device then communicates with the mapping
server to obtain supporting information for indoor positioning measurements,
such as the locations of nearby WLAN access points relative to which the

device may determine its position.

[0061] In order to obtain a coarse position, it may be useful for a mobile
station to interact with a cellular network containing a positioning server, using a
positioning protocol, e.g., Long Term Evolution (LTE) Positioning Protocol
(LPP), LPP enhanced (LPPe), Radio Resource Location Services (LCS)
Protocol (RRLP), possibly other protocols, such as, Secure User Plane Location

(SUPL), etc.

[0062] In a simple approach, a mobile station may first obtain its own coarse
position from a cellular network’s positioning facilities, e.g., via an MO-LR
(Mobile Originated Location Request) operation. After such a procedure, a
mobile station may be aware of its approximate position and may provide it to a
directory server. The delivery of assistance data and request/response
messages to obtain a positioning estimate may, for example, take place under

the auspices of a positioning protocol such as RRLP, LPP, LPPe, etc.

[0063] Alternatively, an originator of a (indoor) positioning request may be a
separate entity, e.g., a remote server or peer interested in the position of a
mobile station. In such a case, a requesting entity may first trigger an MT-LR

(Mobile Terminated Location Request) towards a mobile station to obtain the
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coarse position, and then provide that position to the mobile station along with
instructions to start an indoor positioning procedure. However, such an
approach may require that a server be able to establish IP connectivity to the
mobile station, and perhaps more importantly, might remove some positioning
functionality from a domain of an operator’s positioning server. The latter may
be problematic if an operator desires to ensure that positioning is a billable
event, and quite serious if lawful intercept may be required. There is thus a
need for techniques, such as those presented herein, that may be employed to
integrate indoor positioning with other positioning methods, e.g., in a cellular

network controlled by a positioning server.

[0064] In one example approach presented herein, local mapping data (e.g.,
possibly part of an electronic map) are provided, not to a mobile station
ultimately intended to be positioned, but to a cellular operator’s positioning
server (first server) for forwarding to the mobile station. Thus it is not the mobile
station, but a positioning server, that is responsible for contacting a mapping
server (second server). Here, for example such a contact may be triggered by a
request for assistance data, which might be realized within a positioning
protocol, potentially as an extension to the basic protocol that encapsulates

certain messages for an indoor positioning method.

[0065] With this in mind, attention is drawn next to FIG. 6, which is a call
flow diagram illustrating certain features of an example process 600 during
which positioning assistance data with local mapping data may be provided to a

mobile station, in accordance with an implementation.
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[0066] In example act 1 indoor positioning may be triggered, e.g., as
previously described. In example act 2, a coarse position may be obtained,
e.g., as also previously described. Example acts 3, 6, 9, and 11 may take place
as part of a positioning protocol (e.g., RRLP, LPP, LPPe, etc.) operating
between a mobile station 102 and a positioning server (first server 104). The
discovery of an address for a mapping server (second server 106), e.g., via
example acts 4 and 5 by mobile station 102, allows the applicable address to be
provided to the positioning server via example act 6. As such, the positioning
server may use the received address to retrieve local mapping data, e.g., via
example acts 7 and 8. Local map data may, for example, be provided as
assistance data in example act 9. In example act 10, the mobile station may
take signal measurements based on the assistance data, and provide a
computed (estimated) position or location in location information per act 11 to

the positioning server.

[0067] Since certain local mapping data may be considered sensitive, it may
be useful to encrypt and/or otherwise obscure such data in such a manner as to
be readable by a particular mobile station but not by an intervening server or
other device. Many appropriate techniques for such end-to-end or other like

encryption exist in the art, which may be employed for such purposes.

[0068] Attention is drawn next to FIG. 7, which is a call flow diagram
illustrating certain features of another example process 700 during which
positioning assistance data with local mapping data may provided to a mobile

station, in accordance with an implementation.
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[0069] Here, as an alternative, a positioning server (first server 104) may
itself obtain an address of a mapping server (second server 106), using a
directory server (third server 108) whose address may, for example, be
provided by a device or by a client requesting a mobile station’s position, and/or

known in advance to the server.

[0070] Here, for example, a directory server address may be made available
to a positioning server in example act 4; however, as noted above, in certain
instances such address may also be delivered with an initial request from a
client entity in example act 1, and/or known a priori to a positioning server.
Example positioning protocol aspects (e.g., in acts 3, 4, 9, and 11) are similar to
those in process 600 of FIG. 6, except that contact information for a mapping
server may not be provided to a positioning server, but may instead be

discovered by the positioning server via example acts 5 and 6 in process 700.

[0071] It should be noted as well that an availability of a coarse position of a
mobile station may not be necessary; for example, if a positioning operation in
example act 2 results in a position being known to a positioning server instead
(e.g., an Network Induced Location Request (NI-LR) operation), a positioning
server may already have a coarse position for use in example act 5. Thus, a

coarse position in example act 4 may be optional.

[0072] Thus, by way of further illustration, with the example techniques
provided herein, one may implement a method for determining an estimated
position of a mobile station in a wireless network. Here, for example, a method

may comprise: obtaining an approximate coarse position for a mobile station
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via a first positioning operation; obtaining from a first server an address of a
second server based at least in part on the coarse position; obtaining from the
second server by an element of wireless network assistance data for a second
positioning operation; delivering the assistance data to the mobile station;
performing, by the mobile station, measurements in support of a second
positioning operation; and, wherein the second positioning operation results in

the estimated position of the mobile station.

[0073] In certain example implementations, obtaining the address of the
second server may be performed by the mobile station. In certain example
implementations, the address of the second server may be forwarded by the
mobile station to the positioning server. Here, for example, such forwarding may
take place using a positioning protocol, such as, for example, LPP, LPPe,
RRLP, etc. In certain instances, for example, such forwarding may take place
using a message of LPP extended to contain an address or other like identifier
of the second server, e.g., as part of a request for assistance data. Thus, for
example, local mapping data received from the second server may be sent to
the mobile station as assistance data responsive to the request for assistance
data. Here, for example, such data may be sent to the mobile station using a
message of LPP extended to contain data received or data based, at least in

part, thereon from the second server.

[0074] In certain example implementations, obtaining an address of the
second server may be performed by a cellular network element. Here, for
example, such a network element may comprise a positioning server. As such,

for example, obtaining the address of the second server may be triggered by a
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reception at the positioning server of a request for assistance data. Here, for
example, a request for assistance data may comprise a message of a
positioning protocol such as, for example, LPP, LPPe, RRLP, etc. In certain
instances, for example, an LPP message may comprise a request for
assistance data which may be extended to include one or more fields that may
be used in obtaining the address of the second server. In certain example
implementations, an LPP message may comprise a coarse position of the

mobile station, and/or an address or other like second server information.

[0075] In certain example implementations, delivery to the mobile station of
the local mapping data received from a second server may occur as a delivery
of assistance data responsive to a request. Here, for example, delivery of
assistance data may make use of a message of a positioning protocol, such as,
for example, LPP, LPPe, RRLP, etc. In certain example implementations,
delivery of assistance data may include the use of a message of LPP extended
to provide the local mapping data received from the second server and/or data

based thereon to a mobile station.

[0076] In certain example implementations, a coarse position of a mobile
station may be obtained by a network element as a result of a first positioning
operation. In certain example implementations, addresses of one or more

servers may be provided as a configuration parameter to a network element.

[0077] Reference throughout this specification to "one example”, "an

example", “certain examples”, or “example implementation” means that a
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particular feature, structure, or characteristic described in connection with the
feature and/or example may be included in at least one feature and/or example
of claimed subject matter. Thus, the appearance of the phrase "in one
example", "an example", “in certain examples” or “in certain implementations” or
other like phrases in various places throughout this specification are not
necessarily all referring to the same feature, example, and/or limitation.

Furthermore, the particular features, structures, or characteristics may be

combined in one or more examples and/or features.

[0078] The terms, “and”, “or”, and “and/or” as used herein may include a
variety of meanings that also are expected to depend at least in part upon the
context in which such terms are used. Typically, “or” if used to associate a list,
such as A, B or C, is intended to mean A, B, and C, here used in the inclusive
sense, as well as A, B or C, here used in the exclusive sense. In addition, the
term “one or more” as used herein may be used to describe any feature,
structure, or characteristic in the singular or may be used to describe a plurality
or some other combination of features, structures or characteristics. Though, it
should be noted that this is merely an illustrative example and claimed subject

matter is not limited to this example.

[0079] The methodologies described herein may be implemented by various
means depending upon applications according to particular features and/or
examples. For example, such methodologies may be implemented in hardware,
firmware, and/or combinations thereof, along with software. In a hardware
implementation, for example, a processing unit may be implemented within one

or more application specific integrated circuits (ASICs), digital signal processors
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(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.

[0080] In the preceding detailed description, numerous specific details have
been set forth to provide a thorough understanding of claimed subject matter.
However, it will be understood by those skilled in the art that claimed subject
matter may be practiced without these specific details. In other instances,
methods and apparatuses that would be known by one of ordinary skill have not

been described in detail so as not to obscure claimed subject matter.

[0081] Some portions of the preceding detailed description have been
presented in terms of algorithms or symbolic representations of operations on
binary digital electronic signals stored within a memory of a specific apparatus
or special purpose computing device or platform. In the context of this particular
specification, the term specific apparatus or the like includes a general purpose
computer once it is programmed to perform particular functions pursuant to
instructions from program software. Algorithmic descriptions or symbolic
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
others skilled in the art. An algorithm is here, and generally, is considered to be
a self-consistent sequence of operations or similar signal processing leading to
a desired result. In this context, operations or processing involve physical

manipulation of physical quantities. Typically, although not necessarily, such
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quantities may take the form of electrical or magnetic signals capable of being
stored, transferred, combined, compared or otherwise manipulated as electronic
signals representing information. It has proven convenient at times, principally
for reasons of common usage, to refer to such signals as bits, data, values,
elements, symbols, characters, terms, numbers, numerals, information, or the
like. It should be understood, however, that all of these or similar terms are to
be associated with appropriate physical quantities and are merely convenient
labels. Unless specifically stated otherwise, as apparent from the following

discussion, it is appreciated that throughout this specification discussions

utilizing terms such as "processing," "computing," "calculating," "determining",

“establishing”, “obtaining”, “identifying”, “selecting”, and/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. In the context of this
particular patent application, the term “specific apparatus” may include a

general purpose computer once it is programmed to perform particular functions

pursuant to instructions from program software.

[0082] In some circumstances, operation of a memory device, such as a

change in state from a binary one to a binary zero or vice-versa, for example,
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may comprise a transformation, such as a physical transformation. With
particular types of memory devices, such a physical transformation may
comprise a physical transformation of an article to a different state or thing. For
example, but without limitation, for some types of memory devices, a change in
state may involve an accumulation and storage of charge or a release of stored
charge. Likewise, in other memory devices, a change of state may comprise a
physical change or transformation in magnetic orientation or a physical change
or transformation in molecular structure, such as from crystalline to amorphous
or vice-versa. In still other memory devices, a change in physical state may
involve quantum mechanical phenomena, such as, superposition,
entanglement, or the like, which may involve quantum bits (qubits), for example.
The foregoing is not intended to be an exhaustive list of all examples in which a
change in state for a binary one to a binary zero or vice-versa in a memory
device may comprise a transformation, such as a physical transformation.

Rather, the foregoing are intended as illustrative examples.

[0083] A computer-readable (storage) medium typically may be non-
transitory or comprise a non-transitory device. In this context, a non-transitory
storage medium may include a device that is tangible, meaning that the device
has a concrete physical form, although the device may change its physical
state. Thus, for example, non-transitory refers to a device remaining tangible

despite this change in state.

[0084] While there has been illustrated and described what are presently
considered to be example features, it will be understood by those skilled in the

art that various other modifications may be made, and equivalents may be
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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.

[0085] 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 appended claims, and

equivalents thereof.
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CLAIMS

What is claimed is:

1. A method comprising, with a first server in a cellular network:

initiating transmission of a request for location information to a mobile
station;

in response to obtaining a request for assistance data from said mobile
station, initiating transmission of a request for local mapping data to a second
server;

in response to obtaining said local mapping data from said second
server, initiating transmission of said assistance data to said mobile station, said
assistance data being based, at least in part, on said local mapping data; and

obtaining said location information from said mobile station, said location

information being based, at least in part, on said assistance data.

2. The method as recited in Claim 1, wherein said assistance data

comprises said local mapping data.

3. The method as recited in Claim 1, wherein said request for assistance

data is indicative of said second server.

4. The method as recited in Claim 1, wherein said request for assistance
data is indicative of a coarse position of said mobile station determined based,

at least in part, on a first positioning operation.
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5. The method as recited in Claim 1, wherein said location information
obtained from said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

6. The method as recited in Claim 5, wherein said assistance data identifies
at least one wireless signal transmitter, and said second positioning operation
comprises an indoor positioning operation based, at least in part, on at least

one wireless signal transmitted by said at least one wireless signal transmitter.

7. The method as recited in Claim 6, wherein said at least one wireless

signal transmitter comprises a local area network access point.

8. The method as recited in Claim 1, wherein said request for assistance

data is indicative of a third server.

9. The method as recited in Claim 1, and further comprising, with said first
server:

in response to obtaining said request for assistance data from said
mobile station, initiating transmission of a request for second server information
to a third server; and

wherein said request for local mapping data is based, at least in part, on

said second server information obtained from said third server.

10. The method as recited in Claim 9, wherein said second server

information comprises a network address associated with said second server.
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11. The method as recited in Claim 1, wherein said cellular network

comprises a serving cellular network.

12.  An apparatus for use in a first server in a cellular network, the apparatus
comprising:
means for providing a request for location information to a mobile station;
means for providing a request for local mapping data to a second server,
in response to obtaining a request for assistance data from said mobile station;
means for obtaining said local mapping data from said second server;
means for providing assistance data to said mobile station, said
assistance data being based, at least in part, on said local mapping data; and
means for obtaining said location information from said mobile station,

said location information being based, at least in part, on said assistance data.

13. The apparatus as recited in Claim 12, wherein said assistance data

comprises said local mapping data.

14.  The apparatus as recited in Claim 12, wherein said request for

assistance data is indicative of said second server.

15.  The apparatus as recited in Claim 12, wherein said request for
assistance data is indicative of a coarse position of said mobile station

determined based, at least in part, on a first positioning operation.
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16. The apparatus as recited in Claim 12, wherein said location information
obtained from said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

17.  The apparatus as recited in Claim 16, wherein said assistance data
identifies at least one wireless signal transmitter, and said second positioning
operation comprises an indoor positioning operation based, at least in part, on
at least one wireless signal transmitted by said at least one wireless signal

transmitter.

18.  The apparatus as recited in Claim 17, wherein said at least one wireless

signal transmitter comprises a local area network access point.

19.  The apparatus as recited in Claim 12, wherein said request for

assistance data is indicative of a third server.

20. The apparatus as recited in Claim 12, and further comprising:

means for providing a request for second server information to a third
server;

means for obtaining said second server information from said third
server; and

wherein said request for local mapping data is based, at least in part, on

said second server information.
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21.  The apparatus as recited in Claim 20, wherein said second server

information comprises a network address associated with said second server.

22. The apparatus as recited in Claim 12, wherein said cellular network

comprises a serving cellular network.

23. An apparatus for use in a first server in a cellular network, the apparatus
comprising:

at least one network interface; and

at least one processing unit to, via said at least one network interface:
initiate transmission of a request for location information to a mobile station;
initiate transmission of a request for local mapping data to a second server, in
response to obtaining a request for assistance data from said mobile station;
initiate transmission of assistance data to said mobile station, said assistance
data being based, at least in part, on said local mapping data obtained from
said second server; and obtain said location information from said mobile
station, said location information being based, at least in part, on said

assistance data.

24. The apparatus as recited in Claim 23, wherein said assistance data

comprises said local mapping data.

25. The apparatus as recited in Claim 23, wherein said request for

assistance data is indicative of said second server.
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26. The apparatus as recited in Claim 23, wherein said request for
assistance data is indicative of a coarse position of said mobile station

determined based, at least in part, on a first positioning operation.

27. The apparatus as recited in Claim 23, wherein said location information
obtained from said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

28. The apparatus as recited in Claim 27, wherein said assistance data
identifies at least one wireless signal transmitter, and said second positioning
operation comprises an indoor positioning operation based, at least in part, on
at least one wireless signal transmitted by said at least one wireless signal

transmitter.

29. The apparatus as recited in Claim 28, wherein said at least one wireless

signal transmitter comprises a local area network access point.

30. The apparatus as recited in Claim 23, wherein said request for

assistance data is indicative of a third server.
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31.  The apparatus as recited in Claim 23, wherein said at least one
processing unit further to, via said at least one network interface: initiate
transmission of a request for second server information to a third server; and,
obtain said second server information from said third server; and

wherein said request for local mapping data is based, at least in part, on

said second server information.

32. The apparatus as recited in Claim 31, wherein said second server

information comprises a network address associated with said second server.

33. The apparatus as recited in Claim 23, wherein said cellular network

comprises a serving cellular network.
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34.  An article comprising:

a non-transitory computer readable medium having stored therein
computer-implementable instructions executable by one or more processing
units of a first server in a cellular network to:

initiate transmission of a request for location information to a
mobile station;

in response to obtaining a request for assistance data from said
mobile station, initiate transmission of a request for local mapping data to

a second server,;

in response to obtaining said local mapping data from said second
server, initiate transmission of said assistance data to said mobile
station, said assistance data being based, at least in part, on said local
mapping data; and

obtain said location information from said mobile station, said
location information being based, at least in part, on said assistance

data.

35. The article as recited in Claim 34, wherein said assistance data

comprises said local mapping data.

36. The article as recited in Claim 34, wherein said request for assistance

data is indicative of said second server.
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37. The article as recited in Claim 34, wherein said request for assistance
data is indicative of a coarse position of said mobile station determined based,

at least in part, on a first positioning operation.

38. The article as recited in Claim 34, wherein said location information
obtained from said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

39. The article as recited in Claim 38, wherein said assistance data identifies
at least one wireless signal transmitter, and said second positioning operation
comprises an indoor positioning operation based, at least in part, on at least

one wireless signal transmitted by said at least one wireless signal transmitter.

40. The article as recited in Claim 39, wherein said at least one wireless

signal transmitter comprises a local area network access point.

41. The article as recited in Claim 34, wherein said request for assistance

data is indicative of a third server.
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42. The article as recited in Claim 34, wherein said computer-implementable
instructions are further executable by said one or more processing units to:
in response to obtaining said request for assistance data from said
mobile station, initiate transmission of a request for second server
information to a third server; and
wherein said request for local mapping data is based, at least in part, on

said second server information obtained from said third server.

43. The article as recited in Claim 42, wherein said second server

information comprises a network address associated with said second server.

44 The article as recited in Claim 34, wherein said cellular network

comprises a serving cellular network.

45. A method comprising, with a mobile station:

transmitting a request for assistance data to a first server in a cellular
network, said assistance data being based, at least in part, on local mapping
data obtained by said first server from a second server;

obtaining said assistance data from said first server;

determining location information associated with said mobile station
based, at least in part, on said assistance data; and

transmitting said location information to said first server.

46. The method as recited in Claim 45, wherein said assistance data

comprises said local mapping data.
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47. The method as recited in Claim 45, wherein said request for assistance

data is indicative of said second server.

48. The method as recited in Claim 45, wherein said request for assistance
data is indicative of a coarse position of said mobile station determined based,

at least in part, on a first positioning operation.

49. The method as recited in Claim 45, wherein said location information
associated with said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

50. The method as recited in Claim 49, wherein said assistance data
identifies at least one wireless signal transmitter, and said second positioning
operation comprises an indoor positioning operation based, at least in part, on
at least one wireless signal transmitted by said at least one wireless signal

transmitter.

51. The method as recited in Claim 50, wherein said at least one wireless

signal transmitter comprises a local area network access point.

52. The method as recited in Claim 45, wherein said request for assistance

data is indicative of a third server.
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53. The method as recited in Claim 45, and further comprising, with said
mobile station:
transmitting a request for second server information to a third server;
obtaining said second server information from said third server, said
second server information being indicative of said second server; and
wherein said request for assistance data is based, at least in part, on

said second server information.

54. The method as recited in Claim 53, wherein said second server

information comprises a network address associated with said second server.

55. The method as recited in Claim 45, wherein said cellular network

comprises a serving cellular network.

56.  An apparatus for use in a mobile station, the apparatus comprising:

means for providing a request for assistance data to a first server in a
cellular network, said assistance data being based, at least in part, on local
mapping data obtained by said first server from a second server;

means for obtaining said assistance data from said first server;

means for determining location information associated with said mobile
station based, at least in part, on said assistance data; and

means for providing said location information to said first server.

57. The apparatus as recited in Claim 56, wherein said assistance data

comprises said local mapping data.
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58. The apparatus as recited in Claim 56, wherein said request for

assistance data is indicative of said second server.

59. The apparatus as recited in Claim 56, wherein said request for
assistance data is indicative of a coarse position of said mobile station

determined based, at least in part, on a first positioning operation.

60. The apparatus as recited in Claim 56, wherein said location information
associated with said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

61. The apparatus as recited in Claim 60, wherein said assistance data
identifies at least one wireless signal transmitter, and said second positioning
operation comprises an indoor positioning operation based, at least in part, on
at least one wireless signal transmitted by said at least one wireless signal

transmitter.

62. The apparatus as recited in Claim 61, wherein said at least one wireless

signal transmitter comprises a local area network access point.

63. The apparatus as recited in Claim 56, wherein said request for

assistance data is indicative of a third server.



WO 2011/094707 PCT/US2011/023217

48-

64. The apparatus as recited in Claim 56, and further comprising:

means for providing a request for second server information to a third
server;

means for obtaining said second server information from said third
server, said second server information being indicative of said second server;
and

wherein said request for assistance data is based, at least in part, on

said second server information.

65. The apparatus as recited in Claim 64, wherein said second server

information comprises a network address associated with said second server.

66. The apparatus as recited in Claim 56, wherein said cellular network

comprises a serving cellular network.

67. A mobile station comprising:

at least one network interface; and

at least one processing unit to: initiate transmission of a request for
assistance data to a first server in a cellular network via said at least one
network interface, said assistance data being based, at least in part, on local
mapping data obtained by said first server from a second server; obtain said
assistance data from said first server via said at least one network interface;
determine location information associated with said mobile station based, at
least in part, on said assistance data; and initiate transmission of said location

information to said first server via said at least one network interface.
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68. The mobile station as recited in Claim 67, wherein said assistance data

comprises said local mapping data.

69. The mobile station as recited in Claim 67, wherein said request for

assistance data is indicative of said second server.

70. The mobile station as recited in Claim 67, wherein said request for
assistance data is indicative of a coarse position of said mobile station

determined based, at least in part, on a first positioning operation.

71.  The mobile station as recited in Claim 67, wherein said location
information associated with said mobile station is based, at least in part, on a

second positioning operation and said assistance data.

72.  The mobile station as recited in Claim 71, wherein said assistance data
identifies at least one wireless signal transmitter, and said second positioning
operation comprises an indoor positioning operation based, at least in part, on
at least one wireless signal transmitted by said at least one wireless signal

transmitter.

73. The mobile station as recited in Claim 72, wherein said at least one

wireless signal transmitter comprises a local area network access point.
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74. The mobile station as recited in Claim 67, wherein said request for

assistance data is indicative of a third server.

75.  The mobile station as recited in Claim 67, said at least one processing
unit further to:

initiate transmission of a request for second server information to a third
server via said at least one network interface;

obtain said second server information from said third server via said at
least one network interface, said second server information being indicative of
said second server; and

wherein said request for assistance data is based, at least in part, on

said second server information.

76. The mobile station as recited in Claim 75, wherein said second server

information comprises a network address associated with said second server.

77. The mobile station as recited in Claim 67, wherein said cellular network

comprises a serving cellular network.
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78.  An article comprising:

a non-transitory computer readable medium having stored therein
computer-implementable instructions executable by one or more processing
units of a mobile station to:

initiate transmission of a request for assistance data to a first
server in a cellular network, said assistance data being based, at least in
part, on local mapping data obtained by said first server from a second
server;

obtain said assistance data from said first server;

determine location information associated with said mobile station
based, at least in part, on said assistance data; and

initiate transmission of said location information to said first server.

79. The article as recited in Claim 78, wherein said assistance data

comprises said local mapping data.

80. The article as recited in Claim 78, wherein said request for assistance

data is indicative of said second server.

81. The article as recited in Claim 78, wherein said request for assistance
data is indicative of a coarse position of said mobile station determined based,

at least in part, on a first positioning operation.
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82. The article as recited in Claim 78, wherein said location information
associated with said mobile station is based, at least in part, on a second

positioning operation and said assistance data.

83. The article as recited in Claim 82, wherein said assistance data identifies
at least one wireless signal transmitter, and said second positioning operation
comprises an indoor positioning operation based, at least in part, on at least

one wireless signal transmitted by said at least one wireless signal transmitter.

84. The article as recited in Claim 83, wherein said at least one wireless

signal transmitter comprises a local area network access point.

85. The article as recited in Claim 78, wherein said request for assistance

data is indicative of a third server.

86. The article as recited in Claim 78, wherein said computer-implementable
instructions are further executable by said one or more processing units to:

initiate transmission of a request for second server information to a third
server;

obtain said second server information from said third server, said second
server information being indicative of said second server; and

wherein said request for assistance data is based, at least in part, on

said second server information.
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87. The article as recited in Claim 86, wherein said second server

information comprises a network address associated with said second server.

88. The article as recited in Claim 78, wherein said cellular network

comprises a serving cellular network.
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