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(57) Abstract: Mobile devices are used as temporary loca-
tion anchor points, e.g., to supplement fixed location per-
manent location anchor points, in a wireless communica-
tions system in which mobile device locations are deter-
mined. A mobile device receives a command or request to
operate as a location anchor point. In some embodiments,
the command includes time information indicating the
amount of time the mobile device is to operate as a location
anchor point. In some embodiments, a mobile device oper-
ating as a location anchor point reports a received signal
strength measurement along with information identitying
the device from which the signal was received to a network
element, e.g., a location server node. In some embodiments,
a mobile device operating as a location anchor point broad-
casts a signal providing location information. The mobile
device receives compensation for operating as a location
anchor point. Compensation may be monetary, services, or
benefits provided by the network.
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METHODS AND APPARATUS FOR USING MOBILE DEVICES AS
LOCATION ANCHOR POINTS

FIELD
[0001] Various embodiments relate to wireless communications, and more

particularly, to methods and apparatus related to locating mobile devices.

BACKGROUND

[0002] Determining the location of a mobile communications device is useful in
providing a wide variety of services. For example, current device location information
can be useful in providing and/or obtaining services relating to discovery of other peers
in a geographic area, discovery of services and/or other information sources which may
be of interest in a geographic area visited by a mobile device.

[0003] Various methods exist for determining the location of a mobile device
from signals transmitted from location anchor points, e.g., access points at known
locations, or from signals received by the location anchor point, e.g., signals received by
an access point from a mobile wireless terminal. Unfortunately, access points are often
located in places within buildings or at other locations for reasons unrelated to their
usefulness in serving as a location anchor point. Such reasons often include the location
of pre-exiting wiring, a wall or other structure on which to mount the access point
and/or for other reasons relating to available space for the access point or existing
infrastructure which can be used by the access point.

[0004] As aresult, buildings and/or other sites often do not include access points
which can serve as location anchor points at one or more locations where it would be
desirable to have a location anchor point for the purpose of facilitating accurate
determination of mobile device location at the site.

[0005] In view of the above discussion, it should be appreciated that there is a
need for improved location anchor point placement and/or distribution in a building

and/or other site.
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SUMMARY

[0006] Mobile devices, whose location is known with reasonable certainty, are,
in some embodiments, instructed, e.g., by a network element used to track or determine
mobile device location, to operate as temporary location anchor points when it is
determined that they are in a location where it is desirable to have an additional location
anchor point.

[0007] A mobile device receiving an instruction to act as a mobile anchor point
operates as a location anchor point in accordance with the received instruction. The
instruction may specify the amount of time the mobile device is to act as a location
anchor point. Since such operation normally involves transmitting of signals which the
mobile device would not otherwise transmit, the mobile device is subject to power
consumption and/or other negative effects resulting from its use as a location anchor
point. For its services as a location anchor point the mobile device may be compensated.
The compensation may be monetary or in the form of services or benefits provided by
the network. For example, the mobile device may be rewarded with a higher level of
QoS for a period of time based on the amount of time it serves as a location anchor
point or provided some other service for which the user of the mobile device has not
paid.

[0008] Serving as a location anchor point may include receiving signals from
mobile devices in the area of the mobile device acting as the location anchor point,
measuring received signal strength, and reporting the receipt of signals, their received
signal strength, and information identifying the mobile or mobiles from which the
signals are received to said network element which determines and tracks the location of
mobile devices in the network.

[0009] In other embodiments where device location is determined by individual
mobile devices, the mobile device operating as the temporary location anchor point may
transmit signals indicating the location of the mobile device serving as the temporary
location anchor point. A device receiving the signals can determine from the signal
strength the approximate distance from the indicated location of the temporary location
anchor point and combine the information with information determined from other
location anchor points to determine its location more accurately than would be possible

without the signal from the temporary location anchor point.
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[0010] An exemplary method of operating a mobile device at a known location,
in accordance with some embodiments, comprises: receiving a command instructing the
mobile device to operate as a location anchor point; and in response to receiving said
command, operating as a location anchor point. An exemplary mobile device, in
accordance with some embodiments, comprises: at least one processor configured to:
receive a command instructing the mobile device to operate as a location anchor point;
and control said mobile device to operate as a location anchor point in response to
receiving said command. The exemplary mobile device further comprises memory
coupled to said at least one processor.

[0011] An exemplary method of operating a mobile device, in accordance with
some embodiments, comprises: receiving a set of locations at which the mobile device
may operate as a location anchor point; determining a current location of the mobile
device; determining if said current location of the mobile device is in a neighborhood of
at least one of the locations in the received set of locations; and operating as a location
anchor point while said mobile device is in the neighborhood of at least one of the
locations in the received set of locations. An exemplary mobile device, in accordance
with some embodiments, comprises: at least one processor configured to: receive a set
of locations at which the mobile device may operate as a location anchor point;
determine a current location of the mobile device; determine if said current location of
the mobile device is in a neighborhood of at least one of the locations in the received set
of locations; and operate as a location anchor point while said mobile device is in the
neighborhood of at least one of the locations in the received set of locations. The
exemplary mobile device further comprises memory coupled to said at least one
processor.

[0012] While various embodiments have been discussed in the summary above,
it should be appreciated that not necessarily all embodiments include the same features
and some of the features described above are not necessary but can be desirable in some
embodiments. Numerous additional features, embodiments and benefits of various

embodiments are discussed in the detailed description which follows.

BRIEF DESCRIPTION OF THE FIGURES

[0013] Figure 1 is a drawing of an exemplary communications system, e.g., a

wireless communications system, in accordance with an exemplary embodiment.
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[0014] Figure 2 is a flowchart illustrating exemplary methods of operating a
mobile device, e.g., a mobile wireless terminal including the capability to act as a
temporary location anchor point, in accordance with various exemplary embodiments.

[0015] Figure 3 is a drawing of an exemplary mobile device in accordance with
an exemplary embodiment.

[0016] Figure 4 is an assembly of modules which may be used in the exemplary
mobile device of Figure 3.

[0017] Figure 5 is a drawing illustrating a mobile device's position being
determined based on received signals from the mobile device which were detected and
measured by two fixed location anchor points.

[0018] Figure 6 is a drawing illustrating a mobile device being commanded to
operate as a location anchor point.

[0019] Figure 7 is a drawing illustrating that devices, which are operating as a
location anchor points, are receiving and measuring peer discovery signals from mobile
devices.

[0020] Figure 8 is a drawing illustrating that devices which are operating as
location anchor points are communicating received signal measurement information to a
network node which determines mobile device locations.

[0021] Figure 9 is a drawing illustrating that a mobile device which has operated
temporarily as a location anchor point receives compensation for operating as a location
anchor point.

[0022] Figure 10 is a drawing illustrating that a mobile device which has been
operating as a location anchor stops operating as a location anchor point.

[0023] Figure 11 is a drawing illustrating a mobile device's position being
determined by the mobile device based on received broadcast signals from location
anchor points.

[0024] Figure 12 illustrates a mobile device, which has determined its position,
communicating the determined position to a network element, e.g., to a location
tracking server node.

[0025] Figure 13 is a drawing illustrating a mobile device being commanded to
operate as a location anchor point.

[0026] Figure 14 is a drawing illustrating location anchor points broadcasting

signals which are detected by mobile devices.
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[0027] Figure 15 illustrates mobile devices determining position based on
received broadcast signals from location anchor points and the communication of
determined mobile device location information to a network element, e.g., to a location
tracking server node.

[0028] Figure 16 is a drawing illustrating that a mobile device which has
operated temporarily as a location anchor point receives compensation for operating as a
location anchor point.

[0029] Figure 17 is a drawing illustrating that a mobile device which has been
operating as a location anchor stops operating as a location anchor point.

[0030] Figure 18 is a flowchart illustrating exemplary methods of operating a
mobile device, e.g., a mobile wireless terminal including the capability to act as a
temporary location anchor point, in accordance with various exemplary embodiments.

[0031] Figure 19 is a drawing of an exemplary mobile device in accordance with
an exemplary embodiment.

[0032] Figure 20 is an assembly of modules which may be used in the

exemplary mobile device of Figure 19.

DETAILED DESCRIPTION

[0033] Figure 1 is a drawing of an exemplary communication system 100, e.g. a
wireless communications system, in accordance with an exemplary embodiment.
Exemplary communications system 100 includes a plurality of access points (access
point 1 102, ..., access point N 104) which do not serve as location anchor points, a
plurality of access points (access point 1' 106, ... , access point N' 108) which serve as
fixed location anchor points and a network element 110, e.g., a location tracking server
node 110, which are coupled together via a backhaul network 112. The backhaul
network is also coupled to other network elements and/or the Internet.

[0034] Exemplary communications system 100 also includes a plurality of
mobile devices, ¢.g., mobile wireless terminals, which do not include the capability to
serve as a temporary location anchor point (mobile device 1 114, mobile device 2 116,
..., mobile device M 118. Exemplary communications system 100 also includes a
plurality of mobile devices, e.g., mobile wireless terminals, which can and sometimes
do, serve a temporary location anchor points (mobile device 1' 120, mobile device 2'

122, ... mobile device M' 124).
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[0035] Figure 2 is a flowchart 200 of an exemplary method of operating a
mobile device, e.g., a mobile wireless terminal, in accordance with an exemplary
embodiment. The mobile device is, e.g., one of the mobile devices (mobile device 1',
mobile device 2' 122, ..., mobile device M' 124) of communications system 100 of
Figure 1 which includes the capability to serve as a temporary location anchor point.
The mobile device is at a known location. The mobile device's location may be
determined by the mobile device or by another external device, e.g., an access point or a
location server node. In some embodiments, the mobile device determines its location
based on received signals, e.g., received signals compared to an RF prediction map. In
some embodiments, the mobile device determines its location from received signals
from one or more devices at known locations, e.g., received reference signals from a
plurality of location anchor points. In some embodiments, the mobile device determines
its location based on user input, ¢.g., the user enters input identifying that the mobile
device is currently at a particular known location, ¢.g., the office cubicle of the user or a
particular conference room. In some embodiments, a network element, ¢.g., a location
tracking server node, determines a location of a mobile device based on forwarded
measurements of received mobile device transmission signals which were detected at
multiple locations, e.g., by location anchor points.

[0036] Operation of the exemplary method starts in step 202, where the mobile
device is powered on and initialized and proceeds to step 204. In step 204 the mobile
device receives a command instructing the mobile device to operate as a location anchor
point. In some embodiments, the command includes time information indicating an
amount of time the mobile device is to operate as a location anchor point. Operation
proceeds from step 204 to step 206.

[0037] In step 206 the mobile device, in response to receiving said command in
step 204, operates as a location anchor point. In some embodiments, the mobile device
performs one or more or all of steps 208, 210 and 212 as part of operating as a location
anchor point. In step 208 the mobile device performs at least one of: 1) reporting a
received signal strength along with information identifying a device from which the
signal was received to a network element and i1) broadcasting a signal providing
location information. In step 210 the mobile device broadcasts a peer discovery signal
indicating the location of the mobile device. In step 212 the mobile device broadcasts a

peer discovery signal indicating the mobile device is acting as a location anchor point.
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[0038] Operation proceeds from step 206 to step 214. In step 214 the mobile
device receives compensation for acting as a location anchor point. In various
embodiments, step 214 includes one or more or all of: steps 216, 218 and 220. In step
216 the mobile device receives information indicating a grant of an increase in a QoS
level being provided said mobile device. In step 218 the mobile device receives a
service to which the mobile device was not previously entitled to receive. In step 220
the mobile device receives an accounting credit providing said mobile device a credit
against charges for service used by said mobile device.

[0039] In some embodiments, the mobile device ceases operating as a location
anchor point when the mobile device determines that it has operated as a location
anchor point for the length of time indicated in the received command of step 204.
Operation proceeds from step 214 to step 204, where the mobile device may again
receive a command to operate as a location anchor point.

[0040] Figure 3 is a drawing of an exemplary mobile device, ¢.g., a mobile
wireless terminal, in accordance with an exemplary embodiment. Exemplary mobile
device 300 is, e.g., one of the mobile devices including the capability to serve as a
temporary location anchor point (120, 122, ...124") of system 100 of Figure 1.
Exemplary mobile device 300 may, and sometimes does, implement a method in
accordance with flowchart 200 of Figure 2.

[0041] Mobile device 300 includes a processor 302 and memory 304 coupled
together via a bus 309 over which the various elements (302, 304) may interchange data
and information. Mobile device 300 further includes an input module 306 and an output
module 308 which may be coupled to processor 302 as shown. However, in some
embodiments, the input module 306 and output module 308 are located internal to the
processor 302. Input module 306 can receive input signals. Input module 306 can, and
in some embodiments does, include a wireless receiver and/or a wired or optical input
interface for receiving input. Output module 308 may include, and in some
embodiments does include, a wireless transmitter and/or a wired or optical output
interface for transmitting output.

[0042] Processor 302 is configured to: receive a command instructing the
mobile device to operate as a location anchor point and control said mobile device to

operate as a location anchor point, in response to receiving said command. In some
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embodiments, the received command includes time information indicating an amount of
time the mobile device is to operate as a location anchor point.

[0043] In some embodiments, processor 302 is configured to perform at least
one of: 1) reporting a received signal strength along with information identifying a
device from which the signal was received to a network element; and ii) broadcasting a
signal providing location information, as part of being configured to control said mobile
device to operate as a location anchor point. In some embodiments, processor 302 is
configured to broadcast a peer discovery signal indicating the location of the mobile
device, as part of being configured to control said mobile device to operate as a location
anchor point. In various embodiments, processor 302 is configured to broadcast a peer
discovery signal indicating that the mobile device is acting as a location anchor point, as
part of being configured to control said mobile device to operate as a location anchor
point.

[0044] In some embodiments processor 302 is further configured to: receive
compensation for acting as a location anchor point. In some such embodiments,
processor 302 is configured to: receive information indicating a grant of an increase in a
QoS level being provided said mobile device, as part of being configured to receive
compensation for acting as a location anchor point include. In some embodiments,
processor 302 is configured to receive a service to which the mobile device was not
previously entitled to receive, as part of being configured to receive compensation for
acting as a location anchor point includes. In various embodiments, processor 302 is
configured to receive an accounting credit providing said mobile device a credit against
charges for services used by said mobile device, as part of being configured to receive
compensation for acting as a location anchor point.

[0045] Figure 4 is an assembly of modules 400 which can, and in some
embodiments is, used in the mobile device 300 illustrated in Figure 3. The modules in
the assembly 400 can be implemented in hardware within the processor 302 of Figure 3,
e.g., as individual circuits. Alternatively, the modules may be implemented in software
and stored in the memory 304 of the mobile device 300 shown in Figure 3. While
shown in the Figure 3 embodiment as a single processor, ¢.g., computer, it should be
appreciated that the processor 302 may be implemented as one or more processors, €.g.,
computers. When implemented in software the modules include code, which when

executed by the processor, configure the processor, e.g., computer, 302 to implement
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the function corresponding to the module. In some embodiments, processor 302 is
configured to implement each of the modules of the assembly of modules 400. In
embodiments where the assembly of modules 400 is stored in the memory 304, the
memory 304 is a computer program product comprising a computer readable medium,
¢.g., a non-transitory computer readable medium, comprising code, e.g., individual code
for each module, for causing at least one computer, e.g., processor 302, to implement
the functions to which the modules correspond.

[0046] Completely hardware based or completely software based modules may
be used. However, it should be appreciated that any combination of software and
hardware (e.g., circuit implemented) modules may be used to implement the functions.
As should be appreciated, the modules illustrated in Figure 4 control and/or configure
the mobile device 300 or elements therein such as the processor 302, to perform the
functions of the corresponding steps illustrated and/or described in the method of
flowchart 200 of Figure 2.

[0047] Assembly of modules 400 includes a module 404 for receiving a
command instructing the mobile device to operate as a location anchor point, a module
406 for operating as a location anchor point in response to receiving said command, and
a module 414 for receiving compensation for acting as a location anchor point. In some
embodiments, the command includes time information indicating an amount of time the
mobile device is to operate as a location anchor point.

[0048] In some embodiments, module 406 includes one or more or all of: a
module 408 for performing at least one of: 1) reporting a received signal strength along
with information identifying a device from which the signal was received to a network
element and ii) broadcasting a signal providing location information, a module 410 for
broadcasting a peer discovery signal indicating the location of the mobile device, and a
module 412 for broadcasting a peer discovery signal indicating that the mobile device is
acting as a location anchor point. In various embodiments, module 414 includes one or
more or all of: a module 416 for receiving information indicating a grant of an increase
in a QoS level being provided said mobile device, a module 418 for receiving a service
to which the mobile device was not previously entitled to receive, and a module 420 for
receiving an accounting credit providing said mobile device a credit for services used by

said mobile device.
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[0049] In some embodiments, assembly of modules 400 includes one or more
of: a module 452 for determining the location of the mobile device and a module 454
for receiving information communicating the location of the mobile device. In various
embodiments, assembly of modules 400 includes one of more or all of: a module 456
for counting the amount of time the mobile device has been operating as a location
anchor point, a module 458 for determining when the mobile device has operated as a
location anchor point for the amount of time indicated in the received command
instructing the mobile device to operate as a location anchor point, and a module 460 for
controlling the mobile device to cease operating as a location anchor point, e.g., when
module 458 determines that the mobile device has operated as a location anchor point
for the amount of time indicated in the received command.

[0050] Figures 5 - 11 illustrate an example, in which a mobile device at a known
location is commanded to and operates as a temporary location anchor point. In
drawing 500 of Figure 5 mobile device 1' 2120, which includes the capability to operate
as a temporary location anchor point, transmits peer discovery signal PD1' 502. Access
point 1' 2106 and access point N' 2108 are coupled to network element 2110 via
backhaul network 2112. Access point 1' 2106 and access point N' 2108 are operating as
fixed location anchor points. Network element 2110 is, ¢.g., a location tracking server
node, which tracks the location of mobile devices. Mobile device 1' 2120 is, e.g.,
mobile device 1' 120 of system 100 of Figure 1; access point 1' 2106 is, e.g., access
point 1' 106 of system 100 of Figure 1; access point N' 2108 is, ¢.g., access point N' 108
of system 100 of Figure 1; network element 2110 is, e.g., network element 110 of
system 100 of Figure 1; and backhaul network 2112 is, e.g., backhaul network 112 of
system 100 of Figure 1.

[0051] Access point 1' 2106 receives signal PD1' 502 and measures the received
signal strength as indicated by box 504. Access point 1' 2106 generates and transmits
signal 508 to network element 2110 which communicates information ID AP1' 509
identifying the device which performed the measurement, information ID MD 1' 510
identifying the device which transmitted the measured signal, and strength 1' 512
reporting the received signal strength measurement. Access point N' 2108 receives
signal PD1' 502 and measures the received signal strength as indicated by box 506.
Access point N' 2108 generates and transmits signal 514 to network element 2110

which communicates information ID APN' 511 identifying the device which performed
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the measurement, information ID MD1' 510 identifying the device from which
transmitted the signal which was measured, and strength 1' 518 reporting the received
signal strength measurement. Network element 2110 receives signals 508 and 514.
Network element 2110 uses the information communicated in signal 508 and 514 to
determine the location of mobile device 1' 2120. Network element 2110 stores the
location of mobile device 1 2120 as indicated by box 520.

[0052] In drawing 600 of Figure 6, network element 2110 decides to use mobile
device 1' 2120 as a temporary location anchor point as indicated by box 602. Network
element 2110 generates and transmits temporary location anchor point instruction
command signal 604. The temporary location anchor point instruction instructs mobile
device 1' 2120 to operate as a location anchor point. Temporary location anchor point
instruction command 604 includes information 510 identifying mobile device 1' as the
device being commanded to operate as a location anchor point and time information
608, ¢.g., information indicating an amount of time mobile device 1' is to operate as a
location anchor point. Signal 604 is communicated from network element 2110 to
access point 1' 2106 via backhaul network 2112. Access point 1' 2106 transmits
temporary location anchor point instruction command signal 610 over the air to mobile
device 1'2120. Temporary location anchor point instruction command 610 includes
information 510, 608. Mobile device 1' 2120 received temporary location anchor point
instruction command 610 and transitions to operate as a location anchor point.

[0053] In drawing 700 of Figure 7 mobile device 1' 2120 is operating as a
temporary location anchor point in response to received command 610. Mobile device
2'2122 is transmitting its peer discovery signal PD2' 708. Mobile device M 2118 is
transmitting its peer discovery signal PDM 702. Mobile device 2' 2122 is, e.g., mobile
device 2' 122 of system 100 of Figure 1; mobile device M 2118 is, ¢.g., mobile device
M 118 of system 100 of Figure 1.

[0054] Mobile device 1' 2120, which is now serving as a location anchor point,
receives signal PDM 702 and measures the received signal strength as indicated by
block 706. Mobile device 1' 2120, which is now serving as a location point, also
receives signal PD2' 708 and measures the received signal strength as indicated by
block 712. Access point 1' 2106, which is a fixed location anchor point, receives signal

PDM 702 and measures the received signal strength as indicated by block 704. Access
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point 1' 2106, which is a fixed location anchor point, receives signal PD2' 708 and
measures the received signal strength as indicated by block 710.

[0055] In drawing 800 of Figure 8, access point 1' 2106 generates and transmits
signal 802 over backhaul network 2112 to network element 2110 communicating
received signal strength measurements, information identifying the mobile devices
which transmitted the signals which were measured, and information identifying the
device which measured the signals. Signal 802 includes information 509 identifying AP
1' as the measuring device, information 804 identifying mobile device M as the device
which transmitted the measured signal, and corresponding information 806
communicating the received signal strength of signal PDM 702 as measured by access
point 1' 2106. Signal 802 also includes information 509 identifying AP 1' as the
measuring device, information 808 identifying mobile device 2' as the device which
transmitted the measured signal, and corresponding information 810 communicating the
received signal strength of signal PD2' 708 as measured by access point 1' 2106.

[0056] In drawing 800 of Figure 8, mobile device 1' 2120 generates and
transmits signal 812 over the air to access point 1' 2106 communicating received signal
strength measurements, information identifying the mobile devices which transmitted
the signals which were measured, and information identifying the device which
measured the signals. Signal 812 includes information 510 identifying mobile device 1'
as the device which performed the measurement, information 804 identifying mobile
device M as the device which transmitted the signal which was measured and
corresponding information 816 communicating the received signal strength of signal
PDM 702 as measured by mobile device 1' 2120. Signal 812 also includes information
510 identifying mobile device 1' as the device which performed the measurement,
information 808 identifying mobile device 2' as the device which transmitted the signal
which was measured, and corresponding information 820 communicating the received
signal strength of signal PD2' 708 as measured by mobile device 1' 2120. Access point
1' 2106 receives signal 816 and generates signal 822 communicating information ((510,
804, 816), (510, 808,820)) to network element 2110 via backhaul network 2112.

[0057] Network element 2110 receives signals 802 and 822 and uses the
information communicated in signals 802 and 822 to determine the location of mobile

device M 2118 and the location of mobile device 2' 2122. Network element 2110 stores
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the determined locations of mobile device M and mobile device 2' as indicted by box
832.

[0058] In drawing 900 of Figure 9, network element 2110 generates signal 902
communicating compensation information 904 identifying the compensation mobile
device 1' 2120 is to receive for acting as a location anchor point. Signal 902 is
communicated via backhaul network 2112 from network element 2110 to access point 1'
2106. Access point 1' 2106 generates signal 906, which it transmits over the air to
mobile device 1' 2120 communicating compensation information 904. Mobile device 1'
2120 receives signal 906 and receives the compensation for acting as a location anchor
point. In some embodiments, mobile device 1' 2120 receives information indicating a
grant of an increase in a QoS level being provided to mobile device 1' 2120 as
compensation for acting as a location anchor point. In some embodiments, mobile
device 1' 2120 receives a service to which mobile device 1' 2120 was not previously
entitled to receive as compensation for acting as a location anchor point. In some
embodiments, mobile device 1' 2120 receives an accounting credit providing mobile
device 1' 2120 a credit against charges for services used by mobile device 1'2120.

[0059] In drawing 1000 of Figure 10, mobile device 1' 2120 has determined,
based on the time information 608 communicated in temporary location anchor point
instruction command signal 610 of Figure 6, that it is no longer to operate as a location
anchor point. Mobile devices (device 1' 2120, device 2' 2122, device M 2118) transmit
their peer discovery signals (PD1' 502, PD2' 708, PDM 702), respectively.

[0060] Figures 11 - 17 illustrate an example, in which a mobile device at a
known location is commanded to and operates as a temporary location anchor point.
Drawing 1100 of Figure 11 includes access point 1' 3106, access point N' 3108, and
network element 3110 coupled together via backhaul network 3112. Access point 1
3106 and access point N' 3108 operate as fixed location anchor points. Network
element 3110 is, e.g., a location tracking server node which tracks the location of
mobile devices. Drawing 1100 also include mobile device 1' 3120 which includes the
capability to operate as a temporary location anchor point. Mobile device 1' 3120 is,
¢.g., mobile device 1' 120 of system 100 of Figure 1; access point 1' 3106 is, ¢.g., access
point 1' 106 of system 100 of Figure 1; access point N' 3108 is, e.g., access point N' 108

of system 100 of Figure 1; network element 3110 is, e.g., network element 110 of
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system 100 of Figure 1; and backhaul network 3112 is, e.g., backhaul network 112 of
system 100 of Figure 1.

[0061] Access point 1' 3106 transmits access point 1' broadcast signal 1102.
Mobile device 1' 3120 receives signal 1102 and measures the received signal strength.
Access point N' 3108 transmits access point N' broadcast signal 1104. Mobile device 1'
3120 receives signal 1102 and measures the received signal strength. Mobile device
3120 determines its location based on the received signals as indicated by box 1106.

[0062] In drawing 1200 of Figure 12 mobile device 1' 3120 generates and
transmits over the air signal 1202 which communicates mobile device 1' location 1204
to access point 1' 3106. Access point 1' 3106 receives signal 1202 and generates signal
1206 which communicates mobile device 1' location 1204. Access point 1' 3106
transmits signal 1206 to network element 3110 via backhaul network 3112. Network
element 3110 receives signal 1206 and stores mobile device 1' location information as
indicated by block 1210.

[0063] In drawing 1300 of Figure 13, network element 3110 decides to use
mobile device 1' 3120 as a temporary location anchor point as indicated by block 1302.
Network element 3110 generates temporary location anchor point instruction command
signal 1304 and transmits signal 1304 over backhaul network 3112 to access point 1'
1306. Temporary location anchor point instruction command signal 1304 includes
information 1306 which identifies mobile device 1' as the device which is being
commanded to operate as a location anchor point and time information 1308, ¢.g.,
information indicating an amount of time mobile device 1' is to operate as a location
anchor point. Signal 1304 is received by access point 1' 1306, which generates
temporary location anchor point instruction command signal 1310. Temporary location
anchor point instruction command signal 1310 includes information 1306 and 1308.
Access point 1' 3106 transmits temporary location anchor point command signal 1310
over the air to mobile device 1' 3120. Mobile device 1' 3120 receives temporary
location anchor point command signal 1310 and transitions to operate as a location
anchor point.

[0064] In drawing 1400 of Figure 14, mobile device 1' 3120 is operating as a
location anchor point in response to having received command 1310. Mobile device 1'
3120 broadcasts peer discovery broadcast signal 1402 including mobile device 1'

location information 1404. Mobile device 1' 3120 also broadcasts peer discovery
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broadcast signal 1406 including information 1408 indicating that mobile device 1'is
acting as a location anchor point. In some embodiments, information 1404 and
information 1408 are included in the same broadcast signal. Access point 1' 3106 is
transmitting access point 1' broadcast signal 1102. In various embodiments, AP1'
broadcast signal 1102 does not include location information because access point 1'is a
fixed location anchor point whose location is known to the mobile devices.

[0065] Mobile device M 3118 and mobile device 2' 3122 are in the local vicinity
of mobile device 1' 3120 and access point 1' 3106. Mobile device M 3118 and mobile
device 2' receive signals 1402 and 1406 and recognize that mobile device 1'is now
operating as a location anchor point. Mobile device M 3118 and mobile device 2' 3122
also receive access point 1' broadcast signal 1102. Mobile device M 3118 measures the
signal strengths of received signals (1402, 1406, 1102). Mobile device 2' 3122
measures the signal strengths of received signals (1402, 1406, 1102).

[0066] In drawing 1500 of Figure 15, mobile device M 3118 determines its
location based on the received signal strength measurements as indicated by block 1502.
Mobile device M 3118 generates signal 1504 which includes mobile device M location
information 1506. Mobile device M 3118 transmits signal 1504 over the air to access
point 1' 3106. Access point 1' 3106 generates and transmits signal 1514 including
mobile device M location information 1506 to network element 3110 over backhaul
3112.

[0067] Mobile device 2' 3122 determines its location based on the received
signal strength measurements as indicated by block 1508. Mobile device 2' 3122
generates signal 1510 which includes mobile device 2' location information 1512.
Mobile device 2' 3122 transmits signal 1510 over the air to access point 1' 3106. Access
point 1' 3106 generates and transmits signal 1518 including mobile device 2' location
information 1512 to network element 3110 over backhaul 3112. In some embodiments,
access point 1' transmits mobile device M location information 1506 and mobile device
2' location information 1512 to network element 3110 in a common message. Network
element receives signals 1514 and 1518 and stores the location of mobile devices 2' and
M as indicated by block 1522.

[0068] In drawing 1600 of Figure 16, network element 3110 generates and
transmits signal 1602 communicating compensation information 1604 identifying the

compensation mobile device 1' 3120 is to receive for acting as a location anchor point.
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Signal 1602 is communicated via backhaul network 3112 from network element 3110 to
access point 1' 3106. Access point 1' 3106 generates signal 1606, which it transmits
over the air to mobile device 1' 3120 communicating compensation information 1604.
Mobile device 1' 3120 receives signal 1606 and receives the compensation for acting as
a location anchor point. In some embodiments, mobile device 1' 3120 receives
information indicating a grant of an increase in a QoS level being provided to mobile
device 1' 3120 as compensation for acting as a location anchor point. In some
embodiments, mobile device 1' 3120 receives a service to which mobile device 1' 3120
was not previously entitled to receive as compensation for acting as a location anchor
point. In some embodiments, mobile device 1' 3120 receives an accounting credit
providing mobile device 1' 3120 a credit against charges for services used by mobile
device 1' 3120.

[0069] In drawing 1700 of Figure 17, mobile device 1' 3120 has determined,
based on the time information 1308 communicated in temporary location anchor point
instruction command signal 1310 of Figure 13, that it is no longer to operate as a
location anchor point. Mobile device 1' 3120 ceases transmitting broadcast signals
1402, 1406. Access point 1' 3106 and access point N' 3108 which are fixed location
anchor points continue broadcasting their broadcast signals (1102, 1104), respectively.

[0070] In the example, of Figures 11-17, a mobile device determines its location
based on received broadcast signals from location anchor points which may include
fixed location anchor points and temporary location anchor points. In some
embodiments, a mobile device performs signal measurements of received broadcast
signals from fixed location anchor points and/or temporary location anchor points and
communicates the measurement information to another node which determines the
mobile device position. For example, measurement information, in some embodiments,
is forwarded to a network element, e.g., a location tracking server node, which
determines mobile node device positions.

[0071] Figure 18 is a flowchart 1800 of an exemplary method of operating a
mobile device, e.g., a mobile wireless terminal, in accordance with an exemplary
embodiment. The mobile device is, e.g., one of the mobile devices (mobile device 1'
120, mobile device 2' 122, ..., mobile device M' 124) of communications system 100 of

Figure 1 which includes the capability to serve as a temporary location anchor point.
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[0072] Operation of the exemplary method starts in step 1802, where the mobile
device is powered on and initialized and proceeds to step 1804. In step 1804 the mobile
device receives a set of locations at which the mobile device may operate as a location
anchor point. In some embodiments, said received set of locations at which the mobile
may operate as an anchor point is received in a request. In some embodiments, the
request is from a location determination server. In some such embodiments, the request
is communicated from the location determination server to the mobile node via an
access point.

[0073] In some embodiments, the request is communicated in a broadcast signal.
In some other embodiments, the request is communicated in a signal directed
specifically to the mobile device, e.g., in a signal including an identifier associated with
the mobile device. In some embodiments, the received request includes time
information indicating an amount of time the mobile device is being requested to
operate as a location anchor point. In some embodiments, the request includes
information indicating a time range or time window in which the mobile device is being
requested to operate as a location anchor point. In various embodiments, the received
set of locations at which the mobile device may operate as a location anchor point is
received in a command. Operation proceeds from step 1804 to step 1806.

[0074] In step 1806 the mobile device determines a current location of the
mobile device. Operation proceeds from step 1806 to step 1808. In step 1808 the
mobile device determines if the current location of the mobile device is in a
neighborhood of at least one of the locations in the received set of locationS. In some
embodiments, said neighborhood is a geographic area including said at least one of the
locations. In various embodiments, the neighborhood is an extending area having a
predetermined distance around said at least one location. Operation proceeds from step
1808 to step 1810.

[0075] Instep 1810, if the determination of step 1808 is that the current location
of the mobile device is not in a neighborhood of at least one of the locations in the
received set of location then operation proceeds from step 1810 to step 1806, where the
mobile device determines the current location. However, in step 1810, if the
determination of step 1808 is that the current location of the mobile device is in a
neighborhood of at least one of the locations in the set of received locations, then

operation proceeds from step 1810 to step 1812.
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[0076] In step 1812 the mobile device operates as a location anchor point while
said mobile device is in the neighborhood of at least one of the locations in said
received set of locations. In some embodiments, the mobile device performs one or
more or all of: steps 1814, 1816 and 1818 as part of operating as a location anchor
point. In step 1814 the mobile device performs at least one of: 1) reporting a received
signal strength along with information identifying a device from which the signal was
received to a network element and 1i) broadcasting a signal providing location
information. In step 1816 the mobile device broadcasts a peer discovery signal
indicating the location of the mobile device. In step 1818 the mobile device broadcasts
a peer discovery signal indicating the mobile device is acting as a location anchor point.

[0077] Operation proceeds from step 1812 to step 1820. In step 1820 the mobile
device determines that the current location of the mobile device has changed to a
location which is outside the neighborhood. Operation proceeds from step 1820 to step
1822. In step 1822 the mobile device ceases to operate as a location anchor point, e.g.,
in response to determining that the mobile device has changed its current location to a
location which is outside the neighborhood. In some embodiments, the mobile device
ceases operating as a location anchor point when the mobile device determines that it
has operated as a location anchor point for the length of time indicated in the received
request to operate as a location anchor point. In some embodiments, the mobile device
ceases to operate as a location anchor point when the time endpoint for operating as a
location anchor point, which was communicated in the request, has been reached.
Operation proceeds from step 1822 to step 1824.

[0078] In step 1824 the mobile device reports to a network device that said
mobile device has operated as a location anchor point. In some such embodiments, the
mobile device also reports the length of time the mobile device has operated as a
location anchor point. Operation proceeds from step 1824 to step 1826.

[0079] In step 1826 the mobile device receives compensation for acting as a
location anchor point. In various embodiments, step 1826 includes one or more or all of:
steps 1828, 1830 and 1832. In step 1828 the mobile device receives information
indicating a grant of an increase in a QoS level being provided said mobile device. In
step 1830 the mobile device receives a service to which the mobile device was not

previously entitled to receive. In step 1832 the mobile device receives an accounting
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credit providing said mobile device a credit against charges for service used by said
mobile device.

[0080] Operation proceeds from step 1826 to step 1804, where the mobile
device may again receive a set of locations at which the mobile device may operate as a
location anchor point.

[0081] Steps 1820 and 1824 are optional steps. One or more of optional steps
1820 and 1824 are included in some embodiments. The flowchart of Figure 18 has been
described where optional steps 1820 and 1824 are performed. If an optional step is
omitted, the omitted step is bypassed in the operational flow.

[0082] In some embodiments, in place of step 1820 the mobile device
determines that the mobile device has operated for the length of time that it was
requested to operate as a location anchor point. In some such embodiments, in step
1822 the mobile device ceases to operate as a location anchor point in response to
determining that the mobile device has operated for the length of time that it was
requested to operate as a location anchor point.

[0083] In some embodiments, in place of step 1820 the mobile device
determines that the current time has reached an end time point, e.g., an end time point
communicated in the request, at which the mobile device is to cease operating as a
location anchor point. In some such embodiments, in step 1822 the mobile device
ceases to operate as a location anchor point in response to determining that the current
time has reached the end point in time for which the mobile device was requested to
operate as a location anchor point.

[0084] In some embodiments, the mobile device monitors remaining battery
power. In some such embodiments, the mobile device ceases operating as a location
anchor point when remaining battery power is below a predetermined level.

[0085] In various embodiments, during different iterations of the flowchart, a
different reason may be used to cease operation as a location anchor point, ¢.g., one
time may be due to the mobile device moving outside the neighborhood of a received
location for which the mobile device was requested to operate as a location anchor
point; another time may be due to a requested location anchor point operation time
length being satisfied; another time may be due to a specified location anchor point end
time being reached; another time may be due to a monitored battery power level going

below a predetermined limit; and still another time may be due to a mobile device desire
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to participate in more communications with other devices, ¢.g., the mobile device would
like to devote more time and/or resources to peer to peer communications, €.g., in
response to a trigger event such as the detection of peer device of interest which has
moved into its vicinity.

[0086] In some embodiments, the mobile node reports, ¢.g., to a location
determination server, when it starts and when it ceases operating as a location anchor
point. In some embodiments, a network node, ¢.g., a location determination server,
tracks the time the mobile node is operating as a location anchor point without the
mobile node reporting directly to the network node. For example, other devices may
sense that the mobile node is acting as a temporary location anchor point and report that
information to the network node, e.g., to the location determination server.

[0087] Figure 19 is a drawing of an exemplary mobile device, ¢.g., a mobile
wireless terminal, in accordance with an exemplary embodiment. Exemplary mobile
device 1900 is, e.g., one of the mobile devices including the capability to serve as a
temporary location anchor point (120, 122, ...124") of system 100 of Figure 1.
Exemplary mobile device 1900 may, and sometimes does, implement a method in
accordance with flowchart 1800 of Figure 18.

[0088] Mobile device 1900 includes a processor 1902 and memory 1904
coupled together via a bus 1909 over which the various elements (1902, 1904) may
interchange data and information. Mobile device 1900 further includes an input module
1906 and an output module 1908 which may be coupled to processor 1902 as shown.
However, in some embodiments, the input module 1906 and output module 1908 are
located internal to the processor 1902. Input module 1906 can receive input signals.
Input module 1906 can, and in some embodiments does, include a wireless receiver
and/or a wired or optical input interface for receiving input. Output module 1908 may
include, and in some embodiments does include, a wircless transmitter and/or a wired or
optical output interface for transmitting output.

[0089] Processor 1902 is configured to: receive a set of locations at which the
mobile device may operate as a location anchor point, determine a current location, and
determine if said current location of the mobile device is in a neighborhood of at least
one of the locations in the received set of locations. In some embodiments, the received
set of locations at which the mobile device may operate as a location anchor point is

received in a request. In some such embodiments, the request is from a location
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determination server. In some embodiments, the request is communicated in a
broadcast signal. In some embodiments, the request is communicated in a signal
directed specifically to the mobile device which is identified by an identifier associated
with the mobile device. In various embodiments, the request includes time information
indicating an amount of time the mobile device is requested to operate as a location
anchor point. In some embodiments, the request includes information identifying a
period of time or time range during which the mobile device is requested to operate as a
location anchor point, ¢.g., a start time point and an end time point.

[0090] In some embodiments, the neighborhood is a geographic area including
said at least one of the locations. In some embodiments, the neighborhood is an
extending area having a predetermined distance around said at least one location.

[0091] Processor 1902 is further configured to control mobile device operation
as a function of the determination if said current location of the mobile device is in a
neighborhood of at least one of the locations in the received set of locations. Processor
1902 is further configured to operate as a location anchor point while said mobile device
is in the neighborhood of at least one of the locations in the received set of locations.

[0092] In some embodiments, processor 1902 is configured to determine when
the current location of the mobile device has changed to a location which is outside the
neighborhood. In various embodiments, processor 1902 is configured to control said
mobile device to cease operating as a location anchor point in response to a determined
change in location to a location which is outside the neighborhood.

[0093] In some embodiments, processor 1902 is configured to determine when
the mobile device has operated as a location anchor point for the length of time that the
mobile device was requested to operate as a location anchor point. In various
embodiments, processor 1902 is configured to control said mobile device to cease
operating as a location anchor point in response to a determination that the mobile
device has operated as a location anchor point for the length of time that the mobile
device was requested to operate as a location anchor point.

[0094] In some embodiments, processor 1902 is configured to determine when
the current time has reached the end point in time for which the mobile device was
requested to operate as a location anchor point. In various embodiments, processor

1902 is configured to control said mobile device to cease operating as a location anchor
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point in response to a determination that the current time has reached the end point in
time for which the mobile device was requested to operate as a location anchor point.

[0095] In some embodiments, processor 1902 is configured to monitor
remaining battery power and to control the mobile device to cease operating as a
location anchor point in response to a determination that the remaining battery power is
below a predetermined level.

[0096] In various embodiments, processor 1902 is configured to report to a
network device that said mobile device has operated as a location anchor point. In some
such embodiments, processor 1902 is further configured to report the length of time that
the mobile device has operated as a location anchor point.

[0097] In some embodiments, processor 1902 is configured to report when the
mobile device starts operating as a location anchor point, e.g., sending a temporary
location anchor point activation notification message to the device which request the
mobile device to operate as an anchor point. In some such embodiments, the temporary
location anchor point activation notification message includes an identifier associated
with the mobile device, the current location of the mobile device, and start time for
operating as a location anchor point. In some such embodiments, the temporary
location anchor point activation notification message further includes information
identifying a power level associated with the mobile device, e.g., a power level to be
used by the mobile device for broadcasting at least some types of signals while serving
as a location anchor point. In some embodiments, processor 1902 is configured to report
when the mobile device ceases operating as a location anchor point, ¢.g., sending a
temporary location anchor point termination notification message to the device which
requested the mobile device to operate as a location anchor point.

[0098] In some embodiments, processor 1902 is configured to perform at least
one of: 1) reporting a received signal strength along with information identifying a
device from which the signal was received to a network element; and ii) broadcasting a
signal providing location information, as part of being configured to control said mobile
device to operate as a location anchor point. In some embodiments, processor 1902 is
configured to broadcast a peer discovery signal indicating the location of the mobile
device, as part of being configured to control said mobile device to operate as a location
anchor point. In various embodiments, processor 1902 is configured to broadcast a peer

discovery signal indicating that the mobile device is acting as a location anchor point, as
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part of being configured to control said mobile device to operate as a location anchor
point.

[0099] In some embodiments processor 1902 is further configured to: receive
compensation for acting as a location anchor point. In some such embodiments,
processor 1902 is configured to: receive information indicating a grant of an increase in
a QoS level being provided said mobile device, as part of being configured to receive
compensation for acting as a location anchor point include. In some embodiments,
processor 1902 is configured to receive a service to which the mobile device was not
previously entitled to receive, as part of being configured to receive compensation for
acting as a location anchor point. In various embodiments, processor 1902 is
configured to receive an accounting credit providing said mobile device a credit against
charges for services used by said mobile device, as part of being configured to receive
compensation for acting as a location anchor point.

[0100] Figure 20 is an assembly of modules 2000 which can, and in some
embodiments is, used in the mobile device 1900 illustrated in Figure 19. The modules
in the assembly 2000 can be implemented in hardware within the processor 1902 of
Figure 19, e.g., as individual circuits. Alternatively, the modules may be implemented in
software and stored in the memory 1904 of the mobile device 1900 shown in Figure 19.
While shown in the Figure 19 embodiment as a single processor, ¢.g., computer, it
should be appreciated that the processor 1902 may be implemented as one or more
processors, €.g., computers. When implemented in software the modules include code,
which when executed by the processor, configure the processor, e.g., computer, 1902 to
implement the function corresponding to the module. In some embodiments, processor
1902 is configured to implement each of the modules of the assembly of modules 2000.
In embodiments where the assembly of modules 2000 is stored in the memory 1904, the
memory 1904 is a computer program product comprising a computer readable medium,
¢.g., a non-transitory computer readable medium, comprising code, ¢.g., individual code
for each module, for causing at least one computer, e.g., processor 1902, to implement
the functions to which the modules correspond.

[0101] Completely hardware based or completely software based modules may
be used. However, it should be appreciated that any combination of software and
hardware (e.g., circuit implemented) modules may be used to implement the functions.

As should be appreciated, the modules illustrated in Figure 20 control and/or configure
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the mobile device 1900 or elements therein such as the processor 1902, to perform the
functions of the corresponding steps illustrated and/or described in the method of
flowchart 1800 of Figure 18.

[0102] Assembly of modules 2000 includes a module 2004 for receiving a set of
locations at which the mobile device may operate as a location anchor point, a module
2006 for determining a current location of the mobile device, a module 2008 for
determining if said current location of the mobile device is in a neighborhood of at least
one of the locations in the received set of locations, a module 2010 for controlling the
mobile device operation as a function of the determination if said current location of the
mobile device is in a neighborhood of at least one of the locations in the received set of
locations, a module 2012 for operating as a location anchor point while said mobile
device is in the neighborhood of at least one of the location in said received set of
locations, and a module 2026 for receiving compensation for acting as a location anchor
point.

[0103] In various embodiment, said neighborhood is a geographic area including
said at least one of the locations. In some embodiments, the neighborhood is an areca
extending a predetermined distance around said at least one location.

[0104] In some embodiments, the received set of locations at which the mobile
may operate as a location anchor point is received in a request. In some such
embodiments, the request is from a location determination server, ¢.g., via an access
point. In some embodiments, the request is communicated in a broadcast signal. In
some embodiments the request is included in a signal directed specifically for the
mobile device, e.g., an identifier associated with the mobile device is included in the
request. In various embodiments, the identifier is one of: an individual device identifier,
an individual user identifier, a device group identifier and a user group identifier. In
some embodiments, the request includes time information indicating an amount of time
the mobile device is to operate as a location anchor point. In some embodiments, the
request includes time information indicating a range of time for which the mobile
device is being requested to operate as a location anchor point.

[0105] In some embodiments, module 2012 includes one or more or all of: a
module 2014 for performing at least one of: 1) reporting a received signal strength along
with information identifying a device from which the signal was received to a network

element and ii) broadcasting a signal providing location information, a module 2016 for
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broadcasting a peer discovery signal indicating the location of the mobile device, and a
module 2018 for broadcasting a peer discovery signal indicating that the mobile device
is acting as a location anchor point. In various embodiments, module 2026 includes one
or more or all of: a module 2028 for receiving information indicating a grant of an
increase in a QoS level being provided said mobile device, a module 2030 for receiving
a service to which the mobile device was not previously entitled to receive, and a
module 2032 for receiving an accounting credit providing said mobile device a credit
for services used by said mobile device.

[0106] In some embodiments, assembly of modules 2000 includes one or more
or all of: a module 2020 for determining if the current location of the mobile device has
changed to a location which is outside the neighborhood, a module 2022 for controlling
said mobile device to cease operating as a location anchor point, e.g., in response to
said determining that the mobile has changed its location to a location that is outside the
neighborhood, a module 2050 for determining if the mobile device has operated for the
length of time as a location anchor point for which it was requested to operate as a
location anchor point, a module 2052 for controlling said mobile device to cease
operating as a location anchor point in response to said determination that said mobile
device has operated as a location anchor point for the length of time that it was
requested to operate as a location anchor point, a module 2054 for determining if the
current time is the end point time for the which the mobile device was requested to
operate as a location anchor point, and a module 2056 for controlling said mobile device
to cease operating as an anchor point in response to said determination that the end
point time for the which the mobile device was requested to operate as a location anchor
point has been reached.

[0107] In various embodiments, assembly of modules 2000 includes one or
more or all of: a module 2058 for reporting to a network device, ¢.g., to a location
determination server, that said mobile has started operating as a location anchor point, a
module 2060 for reporting to a network device, e.g., to a location determination server,
that said mobile device has ceased operating as a location anchor point, and a module
2024 for reporting to a network device, ¢.g., to a location determination server, that said
mobile device has operated as a location anchor point. In some embodiments, module
2024 includes a module for 2062 for reporting the length of time that the mobile device

has operated as a location anchor point.
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[0108] In some embodiments, assembly of modules 2000 includes a mobile
2064 for monitoring remaining battery power and a module 2066 for controlling said
mobile device to cease operating as a location anchor point in response to a
determination that remaining battery power is below a predetermined level.

[0109] In various embodiments a mobile device, e.g., mobile device 300 of
Figure 3 or mobile device 1900 of Figure 19, includes a module corresponding to each
of the individual steps and/or operations described with regard to any of the Figures in
the present application and/or described in the detailed description of the present
applications. The modules may, and sometimes are implemented in hardware. In other
embodiments, the modules may, and sometimes are, implemented as software modules
including processor executable instructions which when executed by the processor of
the communications device cause the device to implement the corresponding step or
operation. In still other embodiments, some or all of the modules are implemented as a
combination of hardware and software.

[0110] The techniques of various embodiments may be implemented using
software, hardware and/or a combination of software and hardware. Various
embodiments are directed to apparatus, e.g., mobile nodes such as mobile terminals,
base stations, communications system. Various embodiments are also directed to
methods, e.g., method of controlling and/or operating mobile nodes, base stations and/or
communications systems, €.g., hosts. Various embodiments are also directed to
machine, e.g., computer, readable medium, e¢.g., ROM, RAM, CDs, hard discs, etc.,
which include machine readable instructions for controlling a machine to implement
one or more steps of a method. The computer readable medium is, e.g., non-transitory
computer readable medium.

[0111] It is understood that the specific order or hierarchy of steps in the
processes disclosed is an example of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[0112] In various embodiments nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods, for

example, signal processing, signal generation and/or transmission steps. Thus, in some
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embodiments various features are implemented using modules. Such modules may be
implemented using software, hardware or a combination of software and hardware.
Many of the above described methods or method steps can be implemented using
machine executable instructions, such as software, included in a machine readable
medium such as a memory device, ¢.g., RAM, floppy disk, etc. to control a machine,
e.g., general purpose computer with or without additional hardware, to implement all or
portions of the above described methods, e.g., in one or more nodes. Accordingly,
among other things, various embodiments are directed to a machine-readable medium,
¢.g., a non-transitory computer readable medium, including machine executable
instructions for causing a machine, e.g., processor and associated hardware, to perform
one or more of the steps of the above-described method(s). Some embodiments are
directed to a device, e.g., communications node, including a processor configured to
implement one, multiple or all of the steps of one or more methods of the invention.

[0113] In some embodiments, the processor or processors, ¢.g., CPUs, of one or
more devices, €.g., communications nodes such as access nodes and/or wireless
terminals, are configured to perform the steps of the methods described as being
performed by the communications nodes. The configuration of the processor may be
achieved by using one or more modules, ¢.g., software modules, to control processor
configuration and/or by including hardware in the processor, ¢.g., hardware modules, to
perform the recited steps and/or control processor configuration. Accordingly, some but
not all embodiments are directed to a device, e.g., communications node, with a
processor which includes a module corresponding to each of the steps of the various
described methods performed by the device in which the processor is included. In some
but not all embodiments a device, ¢.g., communications node, includes a module
corresponding to each of the steps of the various described methods performed by the
device in which the processor is included. The modules may be implemented using
software and/or hardware.

[0114] Some embodiments are directed to a computer program product
comprising a computer-readable medium, ¢.g., a non-transitory computer-readable
medium, comprising code for causing a computer, or multiple computers, to implement
various functions, steps, acts and/or operations, ¢.g. one or more steps described above.
Depending on the embodiment, the computer program product can, and sometimes

does, include different code for each step to be performed. Thus, the computer program
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product may, and sometimes does, include code for each individual step of a method,
¢.g., a method of controlling a communications device or node. The code may be in the
form of machine, e.g., computer, executable instructions stored on a computer-readable
medium, €.g., a non-transitory computer-readable medium, such as a RAM (Random
Access Memory), ROM (Read Only Memory) or other type of storage device. In
addition to being directed to a computer program product, some embodiments are
directed to a processor configured to implement one or more of the various functions,
steps, acts and/or operations of one or more methods described above. Accordingly,
some embodiments are directed to a processor, ¢.g., CPU, configured to implement
some or all of the steps of the methods described herein. The processor may be for use
in, ¢.g., a communications device or other device described in the present application.
[0115] While described in the context of an OFDM system, at least some of the
methods and apparatus of various embodiments are applicable to a wide range of
communications systems including many non-OFDM and/or non-cellular systems.
[0116] Numerous additional variations on the methods and apparatus of the
various embodiments described above will be apparent to those skilled in the art in view
of the above description. Such variations are to be considered within the scope. The
methods and apparatus may be, and in various embodiments are, used with CDMA,
orthogonal frequency division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide wireless communications
links between communications devices. In some embodiments one or more
communications devices are implemented as access points which establish
communications links with mobile nodes using OFDM and/or CDMA and/or may
provide connectivity to the internet or another network via a wired or wireless
communications link. In various embodiments the mobile nodes are implemented as
notebook computers, personal data assistants (PDAs), or other portable devices
including receiver/transmitter circuits and logic and/or routines, for implementing the

methods.
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CLAIMS
1. A method of operating a mobile device at a known location, the method
comprising:
receiving a command instructing the mobile device to operate as a location
anchor point; and

in response to receiving said command, operating as a location anchor point.

2. The method of claim 1, wherein operating as a location anchor point includes
performing at least one of:
1) reporting a received signal strength along with information
identifying a device from which the signal was received to a network
clement; and

i1) broadcasting a signal providing location information.

3. The method of claim 2, wherein said command includes time information

indicating an amount of time the mobile device is to operate as a location anchor point.

4. The method of claim 2, further comprising:

receiving compensation for acting as a location anchor point.

5. The method of claim 4 wherein receiving compensation for acting as a location
anchor point include receiving information indicating a grant of an increase in a QoS

level being provided said mobile device.

6. A mobile device comprising:

means for receiving a command instructing the mobile device to operate as a
location anchor point; and

means for operating as a location anchor point, in response to receiving said

command.

7. The mobile device of claim 6, wherein said means for operating as a location

anchor point includes means for performing at least one of:
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1) means for reporting a received signal strength along with
information identifying a device from which the signal was received to a
network element; and

i1) means for broadcasting a signal providing location

information.

. The mobile device of claim 7, wherein said command includes time information

indicating an amount of time the mobile device is to operate as a location anchor point.

9. The mobile device of claim 7, further comprising:

means for receiving compensation for acting as a location anchor point.

10.  The mobile device of claim 9 wherein said means for receiving compensation
for acting as a location anchor point includes means for receiving information indicating

a grant of an increase in a QoS level being provided said mobile device.

11. A computer program product for use in a mobile device, the computer program
product comprising;:
a non-transitory computer readable medium comprising:
code for causing at least one computer to receive a command instructing
the mobile device to operate as a location anchor point; and
code for causing said at least one computer to control said mobile device

to operate as a location anchor point in response to receiving said command.

12. A mobile device comprising:
at least one processor configured to:
receive a command instructing the mobile device to operate as a location
anchor point; and
control said mobile device to operate as a location anchor point in
response to receiving said command; and

memory coupled to said at least one processor.
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13.  The mobile device of claim 12, wherein said at least one processor is configured
to perform at least one of:

1) reporting a received signal strength along with information
identifying a device from which the signal was received to a network
clement; and

i1) broadcasting a signal providing location information,

as part of being configured to control said mobile device to operate as a location

anchor point.

14, The mobile device of claim 13, wherein said command includes time
information indicating an amount of time the mobile device is to operate as a location

anchor point.

15.  The mobile device of claim 13, wherein said at least one processor is further
configured to:

receive compensation for acting as a location anchor point.

16. A method of operating a mobile device, the method comprising:

receiving a set of locations at which the mobile device may operate as a location
anchor point;

determining a current location of the mobile device;

determining if said current location of the mobile device is in a neighborhood of
at least one of the locations in the received set of locations; and

operating as a location anchor point while said mobile device is in the

neighborhood of at least one of the locations in the received set of locations.

17. The method of claim 16 further comprising:

determining that the current location of the mobile device has changed to a
location which is outside said neighborhood; and

ceasing to operate as a location anchor point in response to said determination
that the current location of the mobile device has changed to a location which is outside

said neighborhood.
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18.  The method of claim 16, wherein operating as a location anchor point includes
performing at least one of:
1) reporting a received signal strength along with information
identifying a device from which the signal was received to a network
clement; and

i1) broadcasting a signal providing location information.

19. The method of claim 16, further comprising:

receiving compensation for acting as a location anchor point.

20.  The method of claim 19 wherein receiving compensation for acting as a location
anchor point include receiving information indicating a grant of an increase in a QoS

level being provided said mobile device.

21. A mobile device comprising:

means for receiving a set of locations at which the mobile device may operate as
a location anchor point;

means for determining a current location of the mobile device;

determining if said current location of the mobile device is in a neighborhood of
at least one of the locations in the received set of locations; and

means for operating as a location anchor point while said mobile device is in the

neighborhood of at least one of the locations in the received set of locations.

22. The mobile device of claim 21 further comprising;:

means for determining if the current location of the mobile device has changed
to a location which is outside said neighborhood; and

means for controlling said mobile device to cease operating as a location anchor
point in response to determining that the current location of the mobile device is a

location which is outside said neighborhood.

23.  The mobile device of claim 21, wherein said means for operating as a location

anchor point includes means for performing at least one of:
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1) means for reporting a received signal strength along with
information identifying a device from which the signal was received to a
network element; and

i1) means for broadcasting a signal providing location

information.

24. The mobile device of claim 21, further comprising;:

means for receiving compensation for acting as a location anchor point.

25.  The mobile device of claim 21 wherein said means for receiving compensation
for acting as a location anchor point includes means for receiving information

indicating a grant of an increase in a QoS level being provided said mobile device.

26. A computer program product for use in a mobile device, the computer program
product comprising;:
a non-transitory computer readable medium comprising:

code for causing at least one computer to receive a set of locations at
which the mobile device may operate as a location anchor point;

code for causing said at least one computer to determine a current
location of the mobile device;

code for causing said at least one computer to determine if said current
location of the mobile device is in a neighborhood of at least one of the locations in the
received set of locations; and

code for causing said at least one computer to operate as a location
anchor point while said mobile device is in the neighborhood of at least one of the

locations in the received set of locations.

27. A mobile device comprising:
at least one processor configured to:
receive a set of locations at which the mobile device may operate as a
location anchor point;

determine a current location of the mobile device;
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determine if said current location of the mobile device is in a
neighborhood of at least one of the locations in the received set of locations; and

operate as a location anchor point while said mobile device is in the
neighborhood of at least one of the locations in the received set of locations; and

memory coupled to said at least one processor.

28.  The mobile device of claim 27 wherein said at least one processor is further
configured to:

determine if the current location of the mobile device has changed to a
location which is outside said neighborhood; and

cease to operate as a location anchor point in response a determination
that the current location of the mobile device has changed to a location which is outside

said neighborhood.

29.  The mobile device of claim 27, wherein said at least one processor is configured
to perform at least one of:

1) report a received signal strength along with information
identifying a device from which the signal was received to a network
clement; and

i1) broadcast a signal providing location information,

as part of being configured to operate as a location anchor point.

30.  The mobile device of claim 27, wherein said at least one processor is further
configured to:

receive compensation for acting as a location anchor point.
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