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CLAIMS
L. A method, comprising:

in a mobile wireless communication device,

detecting a first wireless cell in a wireless communication network associated
with the mobile wireless communication device fails at least one criterion in a set of
itability criteria stored in the mobile wireless communication device;

searching for and locating a set of candidate wireless cells with which to

wireless cells using\one or more criteria in the stored set of suilability criteria for the
first wireless cell and ¥he measured at least one received signal metric for the
candidate wireless cell wen the candidate wireless cell is identically the first wireless
cell; and

associating the mobile Wireless communication device with the candidate
wireless cell when the candidate wireless cell satisfics one or more criteria in the
stored set of suitability criteria.
2. ‘The method as recited in claim ¥, wherein searching for and locating the set of
candidate wireless cells includes receiving\a radio frequency signal from a radio
network subsystem in each candidate wirelesy,cell identifying the candidate wireless
cell.
3. The method as recited in claim 1 or 2, whergin the received signal metric used
to measure each candidate wireless cell is a measure of received signal code power or
is a chip energy.
4. The methed as recited in any of claims 1 - 3, further

determining whether the candidate wireless cell is iden¥cally the first wireless
cell by estimating the candidate wireless cell’s geographic locatioy and the first
wireless cell’s geographic location.
S. The method as recited in any of claims 1 - 3, further comprising

determining whether the candidate wireless cell is identically the {1xst wireless
cell by estimating changes in geographic position of the mobile wireless
communication device,
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6. The method as recited in any of claims 1 - 3, further comprising:

when the candidate wireless cell is not identically the first wireless cell

receiving suitability criteria for the set of candidate wireless cells from at least
one radio network subsystem in the wireless communication network;

evaluating suitability of the set of candidate wireless cells using one or more
of te received suitability criteria; and

associating the mobile wireless communication device with a suitable cell in
the set of\candidate wireless cells.
7. The Wethod as recited in claim 6, wherein the at least one radio network
subsystem in th¢ wireless communication network transmits the suitability criteria
using broadcast system information messages.
8. A mobile wiréless communication device, the device comprising:

an application prycessor configured to generate and receive messages;

a transceiver conneded to the application processor, the transceiver configured
to transmit radio frequency siggals to and receive radio frequency signals from a
wireless communication networkand configured to select a cell in the wireless
communication network with whicho connect by:

detecting a loss of radio frequengy connection between the transceiver in the
mobile wireless communication device andia first cell in the wireless communication
network; .

locating a set of {andidate cells in the witgless communication network with
which to connect;

determining a subset of Jocated candidate cells Yhat match to cell suitability
criteria stored in the mobile wireless communication devisg;

selecting a cell in the subset of Jocated candidate cellybased on measuring cell
suitability using the stored cell suitability criteria; and

associating the mobile wireless communication device with\the selected cell;

wherein the cell suitability crileria are stored in the mobile wirgless
communication device prior to detecting the loss of radio frequency conngction.
9. The mobile wireless communication device as recited in claim &, whyrein the
selected cell with which the mobile wireless communication device associates 1

identically the first cell.
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10. The mobile wireless communication device as recited in claim 8, wherein the
transceiver is further configured to select the cell in the wireless communication
network with which to connect by:

when none of the cells in the subset of located candidate cells is identically the
rst cell,

receiving suitability criteria from a radio network subsystem in a located
candigate cell in the subset of located candidate cells;

aluating the located candidate cell’s suitability using the received suitability

criteria; an

associding with the located candidate cell when the located candidate cell
satisfies the receiyed suitability criteria,
11. The mobile wireless communication device as recited in claim 10, wherein
locating the set of candidate cells in the wireless communication network with which
to connect includes receivipg a radio frequency signal from the radio network
subsystem in each candidate Zwireless cell identifying the candidate wireless cell.
12. The mobile wireless communication device as recited in claim 10, wherein
cvaluating the located candidate cel]’s suitability includes measuring a received signal
quality of the located candidate cell.
13, The mobile wireless communication device as recited in claim 8, wherein the
application processor is configured to detertyine whether one of the candidate cells is
identically the first cell by estimating the one of the candidate cells geographic
location and the first cell’s geographic location.
14. The mobile wireless communication device ag recited in claim 8, wherein the
application processor is configured to determine whethdy the selected cell is
identically the first cell using a measure of time elapsed after detecting the loss of
radio frequency connection between the transceiver and the figst cell.
15. The mobile wireless communication device as recited inclaim 8, wherein the
application processor is configured (o determine whether the selectyd cell is
identically the first cell using a measure of a rate of displacement of the mobile
wireless communication device.
16. A computer readable medium [or storing non-transitory compuler program
code executable by a processor in a mobile wireless communication device for
selecting a cell in a wireless network with which to associate comprising:
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in the mobile wireless communication device,

non-transitory computer program code for detecting a first cell fails one or
more suitability criteria stored in the mobile wireless communication device;

non-transitory computer program code for searching for and locating a set of
candidate cells with which to associate the mobile wireless communication device;

non-transitory computer program code for determining if one of the candidate
celldin the set of candidate cells is identically the first cell;

on-transitory computer program code for evalnating suitability of the first

cell using\{he one or more stored suitability criteria when one of the candidate cells is
the first cell\and

non-tratgitory computer program code for associating with the first cell when
one of the candidatg cells in the set of candidate cells is identically the [irst cell and
the first cell is suitab
17.  The computer régdable medium as recited in claim 16 further comprising:

non-transitory comyuter program code for receiving suitability criteria for the
set of candidate cells from the\wireless network when the first candidate cell is not the
first cell and for evaluating the skt of candidate cells’ suitability using the received
suitability criteria; and

non-transitory computer program code for associating with a suitable
candidate cell.
18.  The computer readable medium as rycited in claim 16, wherein non-transitory
computer program code for locating the set of {andidate cells includes receiving a
radio frequency signal from the radio network subgystem in each candidate wireless
cell identifying the candidate wireless cell.
19.  The computer readable medium as recited in claim 17, wherein non-transitory
computer program code for receiving suitability criteria foy the set of candidate cells
from the wireless network includes receiving system informatjon messages broadcast
by radio network subsystems in the candidate cells.
20.  The computer readable medium as recited in claim 19, whedein non-transitory
computer program code for determining whether one if one of the candjdate cells in
the set of candidate cells is identically the first cell includes receiving masier

mformation messages broadcast by radio network subsystems in the candidate cells.

18




WO 2011/162906 PCT/0S2011/038217

10

21.  The computer readable medinm as recited in claim 16, wherein non-transitory
computer program code for determining whether the candidate wireless cell is
identically the first wireless cell includes estimating changes in geographic position of
the mobile wireless communication device.
22, The computer readable medium as recited in claim 16, wherein non-transitory
mputer program code for determining whether the candidate wireless cell is
identically the first wireless cell includes measuring time elapsed after detecting the
first cell fails one or more stored suitability criteria.
23. ¢ computer readable medium as recited in claim 17, wherein non-transitory
computer program code for determining whether the candidate wireless cell is
identically the jrst wireless cell includes estimating the candidate wireless cell’s

geographic locatidn and the first wireless cell’s geographic location.




Claims

L. A method for cell selection by a mobile wireless communication device, comprising:
determining that a first wireless cell in a wireless communication network fails at
least one criterion in a set of suitability criteria stored in the mobile wireless communication
device;
searching for and locating a set of candidate wireless cells with which to associate;
measuring at least one received signal metric for each candidate wireless cell in the
set of candidate wireless cells;
determining whether a candidate wireless cell in the set of candidate wireless cells is
the first wireless cell by estimating changes in a geographic position of the mobile wireless
communication device based on an elapsed time from when the first wireless cell failure is
determined and on an average velocity of the mobile wireless communication device;
evaluating whether the candidate wireless cell satisfies one or more criteria in the
stored set of suitability criteria using the measured at least one received signal metric for the
candidate wireless cell when the candidate wireless cell is the first wireless cell; and
associating the mobile wireless communication device with the candidate wireless cell
when the candidate wireless cell is the first wireless cell and satisfies the one or more criteria
in the stored set of suitability criteria.
2. The method as recited in claim 1, wherein searching for and locating the set of
candidate wireless cells includes receiving a radio frequency signal from a radio network
subsystem in each candidate wireless cell identifying the candidate wireless cell.
3. The method as recited in claim 1 or 2, wherein the received signal metric used to
measure each candidate wireless cell is a measure of received signal code power or is a chip
energy.
4. The method as recited in any of claims 1 - 3, wherein determining whether the
candidate wireless cell is the first wireless cell further includes estimating the candidate
wireless cell’s geographic location and the first wireless cell’s geographic location.
5. The method as recited in any of claims 1 - 3, further comprising:
when no candidate wireless cell in the set of candidate wireless cells is the first
wireless cell:
receiving suitability criteria for the set of candidate wireless cells from at least one

radio network subsystem in the wireless communication network;
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evaluating whether a cell in the set of candidate wireless cells satisfies one or more of
the received suitability criteria; and

associating the mobile wireless communication device with the cell in the set of
candidate wireless cells, when the cell satisfies one or more of the received suitability criteria.
6. The method as recited in claim 5, wherein the at least one radio network subsystem in
the wireless communication network transmits the suitability criteria using broadcast system
information block (SIB) messages.

7. A mobile wireless communication device, the device comprising:

an application processor configured to generate and receive messages;

a transceiver connected to the application processor, the transceiver configured to
transmit radio frequency signals to and receive radio frequency signals from a wireless
communication network and configured to select a cell in the wireless communication
network with which to connect by:

detecting a loss of radio frequency connection between the transceiver in the mobile
wireless communication device and a first cell in the wireless communication network;

locating a set of candidate cells in the wireless communication network with which to
connect;

determining a subset of located candidate cells that match to cell suitability criteria
stored in the mobile wireless communication device;

estimating a change in geographic position of the mobile wireless communication
device based on an elapsed time from when the loss of radio frequency connection is detected
and on an average velocity of the mobile wireless communication device;

determining whether one of the cells in the subset of located candidate cells is the first
cell to which the mobile wireless communication device was previously connected based on
the estimated change in geographic position of the mobile wireless communication device;
and

selecting the first cell to associate with the mobile wireless communication device
when the first cell satisfies one or more of the stored cell suitability criteria;

wherein the cell suitability criteria are stored in the mobile wireless communication
device prior to detecting the loss of radio frequency connection.

8. The mobile wireless communication device as recited in claim 7, wherein the
transceiver is further configured to select the cell in the wireless communication network
with which to connect by:

when none of the cells in the subset of located candidate cells is the first cell:
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receiving suitability criteria from a radio network subsystem for a located candidate
cell in the subset of located candidate cells;

determining whether the located candidate cell satisfies the received suitability
criteria; and ‘

associating the mobile wireless communication device with the located candidate cell
when the located candidate ceil satisfies the received suitability criteria.
9. The mobile wireless communication device as recited in claim 8, wherein locating the
set of candidate cells in the wireless communication network with which to connect includes
receiving a radio frequency signal from the radio network subsystem in each candidate
wireless cell identifying the candidate wireless cell.
10.  The mobile wireless communication device as recited in claim 8, wherein evaluating
the located candidate cell’s suitability includes measuring a received signal quality of the
located candidate cell.
11. The mobile wireless communication device as recited in claim 7, wherein the
application processor is further configured to determine whether one of the cells in the subset
of located candidate cells is the first cell with which the mobile wireless communication
device was previously connected additionally based on an estimation of a geographic location
of the one of the candidate cells and on the first cell’s geographic location.
12. A non-transitory computer readable medium configured to store computer program
code, that when executed by a processor in a mobile wireless communication device, causes
the mobile wireless communication device to select a cell in a wireless network with which to
associate, the computer program code comprising:
computer program code for determining that a first cell fails one or more suitability criteria
stored in the mobile wireless communication device;

computer program code for searching for and locating a set of candidate cells with
which to associate the mobile wireless communication device;

computer program code for measuring at least one received signal metric for each
candidate cell in the set of candidate cells;

computer program code-for determining whether a candidate cell in the set of
candidate cells is the first cell by estimating changes in a geographic position of the mobile
wireless communication device based on an elapsed time from when the first cell failure is

detected and on an average velocity of the mobile wireless communication device;
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computer program code for evaluating whether the candidate cell satisfies one or
more criteria in the stored set of suitability criteria using the measured at least one received
signal metric for the candidate cell when the candidate cell is the first cell; and

computer program code for associating the mobile wireless communication device
with the candidate cell when the candidate cell is the first cell and satisfies one or more
criteria in the stored set of suitability criteria.
13. The non-transitory computer readable medium as recited in claim 12, the computer
program code further comprising:

computer program code for receiving suitability criteria for the set of candidate cells
from the wireless network when no candidate cell is the first cell and for evaluating whether a
cell in the set of candidate cells satisfies one or more of the received suitability criteria; and

computer program code for associating with the candidate cell, when the candidate
cell satisfies one or more of the suitability criteria.
14.  The non-transitory computer readable medium as recited in claim 12, wherein
computer program code for locating the set of candidate cells includes receiving a radio
frequency signal from a radio network subsystem in each candidate wireless cell identifying
the candidate wireless cell.
15.  The non-transitory computer readable medium as recited in claim 13, wherein
computer program code for receiving suitability criteria for the set of candidate cells from the
wireless network includes receiving system information block (SIB) messages broadcast by
radio network subsystems in the candidate cells.
16.  The computer readable medium as recited in claim 12, wherein computer program
code for determining whether the candidate wireless cell is the first wireless cell includes
additionally estimating the candidate wireless cell’s geographic location and the first wireless

cell’s geographic location.
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