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MOBILE STATION ROAMING IN A
MULTIPLE SERVICE PROVIDER AREA

This application is a continuation of Ser. No. 09/135,299
filed Aug. 17, 1998.

FIELD OF THE INVENTION

The invention relates generally to roaming in a wireless
communication network. More particularly, the invention
relates to controlling roaming in a geographic area in which
there are multiple service providers.

BACKGROUND OF THE INVENTION

Mobile stations (e.g. wireless telephones) operate within
a wireless communication network by establishing commu-
nication with base stations. These base stations generally
comprise antennas and the required radio and control equip-
ment necessary for such communication. These base stations
are connected to mobile switching centers which control the
operation of the base stations. The mobile switching centers
may further be connected to other communication networks,
such as the public switched telephone network (PSTN), the
Internet, other wireless communication networks, or other
types of communication networks. The architecture of such
wireless communication networks is well known.

Each base station serves a geographic area called a cell.
Thus, when a mobile station is operating within a given cell
it establishes communication with the base station serving
that cell. As a mobile station moves about the geographic
coverage area of the wireless network, it may be necessary
to establish communication with various base stations. For
example, during a voice call, a mobile station may leave the
current serving cell and enter an adjacent cell. In order for
the voice call to continue uninterrupted, it is necessary to
transfer communication from a voice channel of the current
serving cell base station to a voice channel of the base
station of the adjacent cell into which the mobile station is
moving. Such a procedure is called a handoff and is well
known in the art of mobile wireless communications.

When a mobile station is turned on and registered with the
wireless network, but not actively being used for a voice
call, the mobile station is in communication with the serving
base station via that base station’s control channel. When a
mobile station is communicating with a control channel, the
mobile station is said to be “camped on”to the control
channel. It is via this control channel that the base station can
notify the mobile station that communication is requested
(e.g. there is an incoming telephone call for the mobile
station). It is also via this control channel that a mobile
station can notify the base station that communication is
requested (e.g. the mobile station requests a voice channel
for an outgoing telephone call).

In a manner similar to that described above with respect
to voice calls, when the mobile station is registered but not
currently being used for communication, the mobile station
may be moving about the coverage area of the wireless
communication network.

In order for the mobile station to remain actively regis-
tered with the wireless communication network, it is nec-
essary to transfer communication from the control channel
of the current serving cell base station to the control channel
of the base station of the adjacent cell into which the mobile
station is moving. Such a procedure is called reselection and
is well known in the art of mobile wireless communications.

In the current wireless communications environment, it is
common for there to be multiple service providers providing
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2

wireless communication services within the same geo-
graphic area. When a subscriber subscribes for wireless
service with a service. provider, that service provider is the
primary service provider for that subscriber’s mobile station.
Thus, when the subscriber’s mobile station is operating in a
geographic area in which the primary service provider and
some other service provider (i.e. a secondary service
provider) both provide wireless services, it is preferable for
the mobile station to use the primary service provider for
service. If, however, the mobile station is operating in an
area in which the primary service provider does not provide
service, it may be desirable for the mobile station to obtain
service from some secondary service provider. When a
mobile station obtains service from a service provider other
than its primary service provider, that mobile station is
roaming. The roaming process is controlled by the mobile
station’s control processor executing program code which
implements the desired roaming algorithms.

Currently, there are many geographic areas in which the
coverage area of multiple wireless service providers overlap.
Consider the geographic area shown in FIG. 1 which is
served, at least in part, by two service providers, A and B.
Assume that service provider A is the primary service
provider for a particular mobile station and that service
provider B is a secondary service provider for the mobile
station. This is a common situation where, for example,
coverage area 102 is a densely populated urban area, and
coverage area 104 is a somewhat less populated suburban
area. In this case, secondary service provider has base
stations (indicated in FIG. 1 with a B) throughout both
coverage areas 102 and 104, while primary service provider
A only has base stations (indicated in FIG. 1 with an A) in
the more densely populated coverage area 102. In such a
situation, service provider A will generally have an agree-
ment with service provider B such that service provider A’s
subscribers can obtain service from service provider B while
roaming in coverage area 104. However, when such a
subscriber is within coverage area 102, the mobile station
should register with service provider A base stations.

Aproblem with mobile station roaming exists where there
are coverage holes in the coverage area 102 with respect to
service provider A. A coverage hole is an area within the
serving area of the service provider in which a mobile station
cannot receive acceptable service from the service provider.
Coverage holes may exist for various reasons. For example,
there may be a geographic area which, because of terrain and
base station antenna locations, cannot receive sufficiently
strong signals for service (e.g. a geographic coverage hole).
Other coverage holes may exist because of buildings, for
example parking garages. Another example of a coverage
hole may be an elevator. When a mobile station moves into
a coverage hole, it is often the case that the mobile station
will emerge from the coverage hole within a short period of
time.

The problem with coverage holes in multiple service
provider environments is illustrated by the following
example in conjunction with FIG. 1. Consider a service
provider A coverage hole 106 within coverage area 102.
Assume this is a geographic coverage hole, such that when
a mobile station enters this coverage hole 106, the mobile
station will emerge from the coverage hole within one
minute. However, because of the roaming procedures the
mobile station follows, when the mobile station detects that
it can no longer receive service from primary service pro-
vider A, it will initiate its roaming process. Assuming that
coverage hole 106 is only a coverage hole for service
provider A, and not for service provider B, then the mobile
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station will reselect to a control channel of a service provider
B base station and thus the mobile station will now be
registered with service provider B. This is an undesirable
result for several reasons.

When a mobile station is registered with a service
provider, a display on the mobile station will identify the
service provider providing the service. Thus, when a mobile
station is registered with service provider A in coverage area
102, the display will read, for example, —Home Area—
Service Provider A—. When the mobile station is registered
with service provider B in coverage arca 104, the display
will read, for example, —Extended Area—Service Provider
B—. In these two situations, the display would be as
expected by the subscriber. However, if the mobile station
enters coverage hole 106 and reselects to service provider B,
the display will change to read—Extended Area—Service
Provider B—. This may be confusing to the subscriber
because the subscriber thinks he/she is still within the
primary service provider area. Further, some of the features,
which the subscriber expects to receive while in coverage
arca 102, will not be available to the subscriber while
registered with service provider B. Also, the quality of the
service provided will be beyond the control of the primary
service provider A.

Thus, a solution to this problem would benefit both
service providers and subscribers.

SUMMARY OF THE INVENTION

In view of the problems discussed above, it has been
recognized that it is preferable that a mobile station which
enters a coverage hole within the coverage area of the
mobile station’s primary service provider be temporarily
without service, rather than the mobile station reselecting to
a secondary service provider. In accordance with the
invention, when a mobile station determines that acceptable
service is no longer available from the primary service
provider, it will only reselect to a secondary service provider
if the mobile station is on the periphery of the coverage area
of the primary service provider. If the mobile station is not
on the periphery of the coverage area of the primary service
provider, then it is assumed that the mobile station has
entered a coverage hole and the mobile station will be
prevented from reselecting to a secondary service provider
a time period. This will allow the mobile station sufficient
time to emerge from the coverage hole.

In accordance with one embodiment of the invention, the
mobile station determines whether it is at the periphery of
the primary service provider coverage area by examining the
neighbor list of control channels being transmitted by the
current serving base station. If the neighbor list of the
current serving base station contains only identifications of
the primary service provider control channels, then a deter-
mination is made that the mobile station is operating in the
interior of the primary service provider coverage area.
Alternatively, if the neighbor list of the current serving base
station contains at least one identification of a non-primary
service provider control channel, then a determination is
made that the mobile station is operating on the periphery of
the primary service provider coverage area.

In other embodiments, the mobile station determines
whether it is at the periphery of the primary service provider
coverage area by analyzing other information sent from the
serving base station. Such information can include the cell
identification transmitted by the base station, or other indicia
indicating whether the cell is a periphery cell.

These and other advantages of the invention will be
apparent to those of ordinary skill in the art by reference to
the following detailed description and the accompanying
drawings.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cellular communication network coverage
area.

FIG. 2 shows a cellular communication network coverage
area layout in which the principles of the present invention
may be used.

FIG. 3 shows a block diagram of the components of a
mobile station configured in accordance with the present
invention.

FIG. 4 is a flowchart of the steps performed by a mobile
station in accordance with the present invention.

FIG. § is a table showing exemplary control channels used
by wireless service providers.

DETAILED DESCRIPTION

FIG. 2 shows a cellular communication network layout in
which the principles of the present invention may be used.
The geographic area is divided into 61 hexagonal cells C1
through C61. Cells C1 through C19 represent a geographic
area which is served by two service providers, service
provider A and service provider B. This coverage area will
be referred to as coverage area 202 and is enclosed by
broken line 204. Thus, each cell C1 through C19 contains a
base station operated by service provider A (identified in
FIG. 1 with an A) and a base station operated by service
provider B (identified in FIG. 1 with a B). It is noted that the
hexagonal cell configuration of cells C1 through C19 are
considered to be the same for both service provider A and
service provider B for ease of illustration, but in reality the
cell configuration of service providers A and B could be
different. Also, although each cell is shown as having two
base stations, one associated with each service provider, it is
also possible that some or all of the base stations could be
shared by the service providers, such that a cell may have
only one base station. Cells C20 through C61 represent a
geographic area which is served only by service provider B.
This coverage area will be referred to as coverage area 206
and is enclosed by broken line 208. Thus, each cell C20
through C61 contains a base station operated by service
provider B.

To illustrate the principles of the present invention, two
reselection situations will be considered. First, assume a
mobile station 212 operating in cell C6. Also assume that
mobile station 212 is registered with service provider A,
which is the mobile’station’s primary service provider, and
iS communicating with service provider A via the control
channel of base station 214. Cell C6 has a geographic
coverage hole 210 with respect to service provider A, but the
signal from service provider B, via base station 216, reaches
coverage hole 210. When mobile station 212 enters coverage
hole 210, it is preferable for mobile station 212 to be without
service for the short time it is in coverage hole 210, rather
than have the mobile station 212 reselect to service provider
B. Alternatively, consider mobile station 218 operating in
cell C13. Again, also assume that mobile station 218 is
registered with service provider A, which is the mobile
station’s primary service provider, and is communicating
with service provider A via the control channel of base
station 220. If mobile station 218 is moving toward cell C28
it will reach a point where it can no longer obtain an
acceptable signal from service provider A. In this situation,
it is desirable for mobile station to 218 to reselect to the
service provider B’s control channel of base station 222 in
cell C28. This situation is different because the inability to
obtain service from primary service provider A is not a
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temporary result of a coverage hole, but instead is a result of
the mobile station 218 leaving the coverage area 202 of
service provider A. This is precisely the benefit of allowing
a mobile station to roam between service providers, because
without such roaming, the mobile station 218 would be
without service.

In accordance with the principles of the present invention,
the two situations are distinguished by determining when a
mobile station is operating on the periphery of a primary
service provider coverage area and only allowing the mobile
station to reselect to another service provider (i.e. roam) if
the mobile station is operating on the periphery of the
primary service provider coverage area. If the mobile station
iS not operating on the periphery of the primary service
provider coverage area, then the mobile station will be
prevented from roaming for a period of time which would be
sufficient in most situations to allow the mobile station to
exit the coverage hole and re-obtain service from the pri-
mary service provider. As used herein, a periphery cell of a
service provider is a cell which has at least a portion of its
border not adjacent to another cell of that service provider.
Thus, with respect to the cell configuration illustrated in
FIG. 2, cells C8 through C19 are periphery cells for service
provider A, while cells C1 through C7 are not periphery cell,
herein referred to as interior cells for service provider A.
Further details of the principles of the present invention,
including several embodiments utilizing various techniques
for determining whether a mobile station is operating at the
periphery of the service provider coverage area, are dis-
cussed below.

FIG. 3 shows a block diagram of the components of a
mobile station 300 configured in accordance with the present
invention. Mobile station 300 includes a transceiver 304
which sends and receives signals from antenna 302. The
overall functioning of the mobile station 300 is controlled by
a control processor 306 which operates by executing com-
puter program instructions which are stored in program and
data memory 308. It is these program instructions which
define the overall operation of the mobile station 300.
Program and data memory 308 also stores other data which
is necessary for the operation of the mobile station 300, such
as user preferences, user telephone number, communication
provider identification, and mobile station identification.
Although FIG. 3 shows program and data memory 308 as
one component, it would be recognized by one skilled in the
art that program and data memory 308 could also be
implemented with separate memory units.

Mobile station 300 also includes a keypad 310 to allow a
user to communicate with control processor 306. Sound
information to be transmitted by the mobile station 300 is
received via microphone 312 and sound information
received by the mobile station 300 is played to the user via
speaker 314. The mobile station 300 also includes a display
316 to allow the control processor 300 to display alphanu-
meric data to the user. It is to be understood that the block
diagram is for illustrative purposes only. The design and
operation of mobile stations are well known in the art and
various modifications are possible.

The steps performed by a mobile station in accordance
with the present invention will be described in conjunction
with the flowchart of FIG. 4. These steps are performed
under control of a control processor executing computer
program instructions as illustrated in conjunction with FIG.
3. In step 402, the mobile station monitors the signal quality
of the current control channel of the primary service pro-
vider and determines whether the control channel is accept-
able. If the control channel is acceptable, then the mobile
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6

station continues to perform step 402 to determine whether
the signal remains acceptable. If the signal quality is not
acceptable, then control passes to step 404. In step 404 the
mobile station determines whether there is an acceptable
control channel on the neighbor list of the current serving
base station. A neighbor list is a list, broadcast by each base
station, which contains an identification of the service pro-
vider’s control channels in the cells adjacent to that base
station. With reference to FIG. 2, the neighbor list transmit-
ted by the base station 224 of cell C2 would include
identifications of the service provider A control channels in
cells C8, C9, C3, C1, C7, and C19. FIG. 5 is a table showing
exemplary control channels used by service providers A and
B in cells C1 through C61. As shown in FIG. 5, service
provider A uses control channels 101 through 119 in cells C1
through C19, respectively. Service provider A does not
provide service in cells C20 through C61 and therefore has
no control channels in those cells. Service provider B uses
control channels 201 through 261 in cells C1 through C61,
respectively. Returning now to the example, the neighbor list
transmitted by primary service provider Abase station 224 of
cell C2 would be {108, 109, 103, 101, 107, 119}.

Returning now to FIG. 4, if in step 404 the mobile station
finds an acceptable control channel on the neighbor list, then
in step 416 the mobile station reselects to the new control
channel of the primary service provider on the neighbor list
and control returns to step 402.

If in step 404 the mobile station finds no acceptable
control channel on the neighbor list, then in step 406 the
mobile station determines whether it is operating at the
periphery of the coverage area of the primary service pro-
vider. Various embodiments for performing step 406 will be
discussed in further detail below. If the mobile station
determines in step 406 that it is not operating on the
periphery of the primary service provider coverage area,
then control passes to step 408. At this point, an assumption
is made that the mobile station has entered a temporary
coverage hole. In such a situation, the mobile station is
prevented from reselecting to a secondary service provider
for a predetermined time period because it is assumed that
the mobile station will emerge from the coverage hole within
a relatively short time period and be able to re-obtain service
from the primary service provider. Accordingly, in step 408
it is determined whether the mobile station has been without
service for a predetermined time period. This time period is
a settable parameter in the mobile station and is set to a time
period which would generally be enough time for a mobile
station to emerge from a coverage hole. For example, the
time period may be set to 10 minutes. If the time period has
not expired, then the mobile station enters a no service state
in step 410. Control passes to step 412 at which point the
mobile station will determine whether the signal on the prior
used control channel has become acceptable (i.e. the mobile
station has emerged from the coverage hole). If the prior
control channel is now acceptable, control passes to step 418
in which the mobile station camps on to the prior control
channel of the primary service provider and control returns
to step 402. If in step 412 the mobile station determines that
the signal on the prior used control channel has not become
acceptable (i.e. the mobile station has not emerged from the
coverage hole), then control passes to step 404 where the
mobile station will again evaluate the neighbor list for an
acceptable control channel.

Returning now to step 406, if the mobile station deter-
mines in step 406 that it is operating on the periphery of the
primary service provider coverage area, then control passes
to step 414. At this point, an assumption is made that the
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mobile station is leaving the coverage area of the primary
service provider and that it is appropriate for the mobile
station to roam and obtain service from. a secondary service
provider. Accordingly, in step 414 the mobile station ini-
tiates its roaming procedure. Advantageously, the roaming
procedure can be performed in an “intelligent” manner, such
that the mobile station will make a decision as to which
service provider to obtain service from based on some stored
algorithm and data. The details of such an intelligent roam-
ing algorithm are not the subject of this description and will
not be described in detail herein. For a description of an
appropriate roaming algorithm see U.S. patent application
Ser. No. 08/969,710, entitled Method for Selecting a Wire-
less Communications Service Provider in a Multi-Service
Provider Environment, filed Oct. 29, 1997, and which is
incorporated herein by reference.

Returning now to FIG. 4, if in step 408 it is determined
that the mobile station has been without service for a
predetermined time period, a decision is made to allow the
mobile station to roam and obtain service from a secondary
service provider. Accordingly, control passes to step 414.

Returning now to step 406, there are various ways to
accomplish the step of determining whether the mobile
station is operating at the periphery of the primary service
provider coverage area. One such technique is to examine
the neighbor list being transmitted by the current serving
base station. In this embodiment, if the neighbor list of the
current serving base station contains only identifications of
the primary service provider control channels, then a deter-
mination is made that the mobile station is operating in the
interior of the primary service provider coverage area.
Alternatively, if the neighbor list of the current serving base
station contains at least one identification of a non-primary
service provider control channel (e.g. an identification of a
secondary service provider control channel), then a deter-
mination is made that the mobile station is operating on the
periphery of the primary service provider coverage area.
This analysis will be further described in accordance with
the following example of the steps performed in accordance
with this embodiment of the invention.

In a first exemplary scenario, consider mobile station 212
operating in cell C6 and camped on to the control channel of
primary service provider A base station 214. Now assume
that mobile station 212 is moving and enters coverage hole
210, which is a geographic coverage hole. Mobile station
212 is moving at a rate such that it will emerge from
coverage hole 210 in one minute. Referring to FIG. 4, in step
402 mobile station 212 will determine that the current
control channel is not acceptable and control will pass to
step 404. In step 404, mobile station 212 will determine
whether there are any acceptable control channels on the
neighbor list. However, assume that the coverage hole will
not allow the signal from any of the adjacent primary service
provider A base stations to enter the coverage hole 210.
Thus, since none of the control channels on the neighbor list
are acceptable, control will pass to step 406.

In step 406 the mobile station 212 determines whether it
is operating at the periphery of the primary service provider
coverage area. As described above, in the embodiment being
described, this is accomplished by analyzing the neighbor
list being transmitted by the primary service provider base
station. Since mobile station 212 is operating in cell C6 and
was last serviced by primary service provider base station
214, the neighbor list last received by mobile station 212
will contain identification of the control channels used by
the primary service provider in the cells adjacent to cell C6.
Since cells C7, C1, C5, C15, C16, and C17 are adjacent to
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cell C6, then with reference to FIG. 5, the neighbor list
received by mobile station 212 while in cell C6 will be {107,
101, 105, 115, 116, 117}. Mobile station 212 will recognize
that all of these control channels are control channels of
primary service provider A. One way that mobile station 212
can make such a recognition is because all control channels
of service provider A are within the range 101-119, as seen
from FIG. §. Of course, there are other ways that mobile
station 212 can make such a recognition, for example by
storing a list in memory 308 of all control channels for
service provider A. Since all of the control channels in the
neighbor list are control channels of primary service pro-
vider A, then mobile station 212 determines that it is
operating in the inferior of the primary service provider A
coverage area, and control passes to step 408. Assuming that
the time period in step 408 has not been reached, control
passes to step 410 at which time the mobile station enters a
no service state. Assuming that the control channel in cell C6
is still unacceptable, the test in step 412 passes control to
step 404. Assume that within one minute mobile station 212
emerges from coverage hole 210. The next time control
reaches step 412, the test will determine that the control
channel in cell C6 is now acceptable, and control will pass
to step 418 at which time the mobile station will camp on to
control channel 106 of cell C6. As shown in this example,
since the mobile station 212 was only in a temporary
coverage hole 210, and was not leaving the coverage area of
primary service provider A, the mobile station 212 was
prevented from roaming. Instead, the mobile station 212
waited a short period of time and was able to re-obtain
service from the primary service provider.

In a second exemplary scenario, consider mobile station
218 operating in cell C13 and camped on to the control
channel of primary service provider A base station 220. Now
assume that mobile station 212 is moving out of the primary
service provider coverage area and toward cell C28. Refer-
ring to FIG. 4, in step 402 mobile station 218 will determine
that the current control channel is not acceptable and control
will pass to step 404. In step 404, mobile station 218 will
determine whether there are any acceptable control channels
on the neighbor list. A brief description of what the neighbor
list will look like in this situation is required here. For a
periphery cell, such as cell C13, the neighbor list will have
identifications of control channels of the current service
provider for the adjacent cells which are serviced by the
current service provider. Thus, the neighbor list transmitted
by base station 220 of service provider A will contain
identifications of the service provider A control channels for
cells C14, CS5, C4, and C12. In addition, the neighbor list
will contain control channels assigned to service provider B,
to represent that cell C13 is also adjacent to service provider
B cells C28 and C27. However, if the neighbor list contained
the actual control channels used by service provider B in
cells C28 and C27, namely control channels 228 and 227
respectively, then mobile station may reselect to those
control channels in steps 404 and 416. This is undesirable
because the mobile station should only reselect to a second-
ary service provider during the roaming procedure of step
414. Thus, instead of transmitting actually used service
provider B control channels 228 and 227 in the neighbor list,
base station 220 will transmit control channels assigned to
service provider B, but not actually used in any adjacent cell,
in the neighbor list. These control channels are called
“dummy”control channels, and are used by service provider
A to signify that a particular cell is adjacent to a service
provider B cell. Thus, the neighbor list transmitted by
service provider A base station 220 will be {114,105,104,
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112,260,261} . Thus, the neighbor list contains actual service
provider A adjacent control channels 114, 105, 104 and 112.
The neighbor list also contains dummy service provider B
control channels 260 and 261.

Returning now to step 404, assuming that none of the
control channels on the neighbor list are acceptable, control
will pass to step 406. In step 406 the mobile station
determines whether it is operating at the periphery of the
primary service provider coverage area. As described above,
in the embodiment being described, this is accomplished by
analyzing the neighbor list being transmitted by the primary
service provider base station. In this example, the neighbor
list contains {114,105,104,112,260,261}. Mobile station 218
will recognize that not all of these control channels are
control channels of primary service provider A. More
particularly, mobile station 218 will recognize that control
channels 260 and 261 are not within the range of control
channels for service provider A. Since not all of the control
channels in the neighbor list are control channels of primary
service provider A, then mobile station 218 determines that
it is operating on the periphery of the primary service
provider coverage area 202, and control passes to step 414.
In step 414, the mobile station 218 begins its roaming
procedure, at which point it will reselect to service provider
B control channel 228 in cell C28.

As discussed above, there are alternate techniques for
making the determination of step 406 of whether the mobile
station is operating at the periphery of the primary service
provider coverage area. One such alternative is to use the
cell identification (CELLID) which is transmitted by each
base station in the control channel. Each base station trans-
mits a unique identifier which is assigned to that base
station. The mobile station could store a list of these
CELLIDs in memory 308 along with an indication as to
whether the cell is a periphery cell or an interior cell. Thus,
when the mobile station needs to make the step 406
determination, the mobile station will look up the CELLID
transmitted by the current serving base station in its memory
308 to determine whether the cell is a periphery cell or an
interior cell.

As another alternative for step 406, the base station could
transmit some identification indicating that it is a periphery
cell. For example, in addition to transmitting a CELLID, the
base stations also transmit other information in the control
channel. Each base station transmits a Private System Iden-
tification (PSID) and Residential System Identification
(RSID) in the control channel. Special codes (e.g. 99999)
could be set aside for either of these parameters such that the
special code would indicate to the mobile station that the cell
is a periphery cell.

Of course, there are various ways for the base station to
indicate that it is, or is not, a periphery cell. Just a few of
these techniques are described above. One skilled in the art,
given the above description, could implement various tech-
niques for step 406 without departing from the scope and
spirit of the invention.

The foregoing Detailed Description is to be understood as
being in every respect illustrative and exemplary, but not
restrictive, and the scope of the invention disclosed herein is
not to be determined from the Detailed Description, but
rather from the claims as interpreted according to the full
breadth permitted by the patent laws. It is to be understood
that the embodiments shown and described herein are only
illustrative of the principles of the present invention and that
various modifications may be implemented by those skilled
in the art without departing from the scope and spirit of the
invention.
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I claim:

1. A method for controlling a mobile station located in a
geographic area with a primary service provider having a
coverage area that at least partially overlaps a coverage area
of a secondary service provider, comprising:

determining if at least one control channel is available

from the primary service provider;

determining if the mobile station is located at a periphery

of the coverage area of the primary service provider, if
at least one control channel is not available from the
primary service provider; and

preventing the mobile station from accessing a control

channel from the secondary service provider, if the
mobile station is not located at the periphery.

2. A method as recited in claim 1, further comprising:

obtaining data from the primary service provider prior to

determining if at least one control channel is available;
and

wherein determining if the mobile station is located at a

periphery is based on the data from the primary service
provider.

3. A method as recited in claim 2, wherein:

the data is a neighbor list having a list of control channels

for at least one neighboring cell; and

wherein determining if the mobile station is located at a

periphery includes evaluating the neighbor list for at
least one control channel that is not a primary service
provider control channel.

4. A method as recited in claim 3, wherein:

the at least one control channel that is not a primary

service provider control channel is a dummy control
channel.

5. A method as recited in claim 3, further comprising:

storing a range of primary service provider control chan-

nels; and

wherein evaluating the neighbor list includes comparing

the neighbor list to the range of primary service pro-
vider control channels.

6. A method as recited in claim 2, wherein:

the data is a cell identification.

7. A method as recited in claim 6, further comprising:

storing a list of periphery cells identifying at least one cell

that is at the periphery of the coverage area of the
primary service provider; and

wherein determining if the mobile station is located at a

periphery step includes comparing the cell identifica-
tion to the list of periphery cells.

8. A method as recited in claim 2, wherein:

the data is a special code.

9. A method as recited in claim 8, further comprising:

storing a periphery code; and

wherein determining if the mobile station is located at a

periphery includes comparing the special code to the
periphery code.

10. A method as recited in claim 1, wherein:

the preventing step is continued for a set period of time.

11. Amethod for a system to determine if a mobile station
is located at a periphery of a coverage area of a primary
service provider, comprising:

transmitting cell information data from the primary ser-

vice provider to the mobile station;

analyzing the cell information data for at least one periph-

ery identification; and

determining that the mobile station is at the periphery if

there is at least one periphery identification, wherein
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the cell information data is a neighbor list having a list
of control channels for at least one neighboring cell,
and the at least one periphery identification is at least
one control channel that is not a primary service
provider control channel.

12. A method as recited in claim 11, wherein:

the at least one control channel that is not a primary
service provider control channel is a dummy control
channel.

13. Amethod for a system to determine if a mobile station
is located at a periphery of a coverage area of a primary
service provider, comprising:

transmitting cell information data from the primary ser-

vice provider to the mobile station;

analyzing the cell information data for at least one periph-
ery identification;

determining that the mobile station is at the periphery if
there is at least one periphery identification; and

storing a list of periphery cells identifying at least one cell
located at the periphery of the coverage area, wherein
the cell information data includes a cell identification,
and wherein the at least one periphery identification is
the cell identification if the cell identification matches
at least one cell on the list of periphery cells.

14. A method for a system to determine if a mobile station
is located at a periphery of a coverage area of a primary
service provider, comprising:

transmitting cell information data from the primary ser-

vice provider to the mobile station;

analyzing the cell information data for at least one periph-
ery identification; and

determining that the mobile station is at the periphery if
there is at least one periphery identification; and

storing a periphery code, wherein the cell information
data includes a special code, and wherein the at least
one periphery identification is the special code if the
special code matches the periphery code.

15. A mobile station capable of operating by obtaining
service from a primary service provider or a secondary
service provider in a geographic area having at least a
portion of overlapping coverage from said primary service
provider and said secondary service provider, comprising:

a processor for executing a program for controlling of the
mobile station;
a memory for storing the program;
the program defining the steps of:
determining if at least one control channel is available
from the primary service provider;
determining if the mobile station is located at a periph-
ery of the coverage area of the primary service
provider, if at least one control channel is not avail-
able from the primary service provider; and
preventing the processor from accessing a control chan-
nel from the secondary service provider, if the
mobile station is not located at the periphery.
16. A mobile station as recited in claim 15, further
comprising:
a transceiver adapted for receiving data from a primary
service provider;
the determining if the mobile station is located at a
periphery step of the program is based on the data.
17. A mobile satiation as recited in claim 16, wherein:
the data is a neighbor list having a list of control channels
for at least one neighboring cell, and

12

the determining if the mobile station is located at a
periphery of the program includes evaluating the neigh-
bor list for at least one control channel that is not a
primary service provider control channel.

5 18. A mobile station as recited in claim 17, wherein:

the at least one control channel that is not a primary
service provider control channel is a dummy control
channel.

19. A mobile station as recited in claim 17, wherein:

10 the memory further includes a stored range of primary
service provider control channels; and
the evaluating the neighbor list includes comparing the
neighbor list to the range of primary service provider
s control channels.

20. A mobile station as recited in claim 16, wherein:

the data is a cell identification;

the memory further includes a stored list of periphery
cells identifying at least one cell that is located at the
periphery of the coverage area of the primary service

20
provider; and
the determining if the mobile station is located at a
periphery includes comparing the cell identification to
the list of periphery cells.
25 21. A mobile station as recited in claim 16, wherein:
the data is a special code;
the memory further includes at least one stored periphery
code; and
the determining if the mobile station is located at a
30

periphery includes comparing the special code to the at
least one periphery code.

22. A mobile station as recited in claim 15, wherein:

the preventing the processor from accessing a control

channel is continued for a set period of time.

23. Amethod for determining if a mobile station is located
at a periphery of a coverage area of a primary service
provider, comprising:

receiving cell information data from the primary service

provider;

analyzing the cell information data for at least one periph-

ery identification; and

determining that the mobile station is at the periphery if

there is at least one periphery identification, wherein
the cell information data is a neighbor list having a list
of control channels for at least one neighboring cell,
and the at least one periphery identification is at least
one control channel that is not a primary service
provider control channel.

24. A method for determining if a mobile station is located
at a periphery of a coverage area of a primary service
provider, comprising:

receiving cell information data from the primary service

provider;

analyzing the cell information data for at least one periph-

ery identification;
determining that the mobile station is at the periphery if
there is at least one periphery identification; and

storing a list of periphery cells identifying at least one cell
located at the periphery of the coverage area, wherein
the cell information data includes a cell identification,
and wherein the at least one periphery identification is
the cell identification if the cell identification matches
at least one cell on the list of periphery cells.

25. Amethod for determining if a mobile station is located
at a periphery of a coverage area of a primary service
provider, comprising:
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receiving cell information data from the primary service storing a periphery code, wherein the cell information
provider; data includes a special code, and wherein the at least
analyzing the cell information data for at least one periph- one periphery identification is the special code if the
ery identification; and special code matches the periphery code.
determining that the mobile station is at the periphery if 5
there is at least one periphery identification; and L

14



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. :6,470,182 Bl Page 1 of 1
DATED : October 22, 2002
INVENTOR(S) : Roderick Nelson

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Title page,
Item [73], Assignee, please change “AT&T Wireless Service, Inc.” to

-- AT&T Wireless Services, Inc. --

Signed and Sealed this

Thirteenth Day of May, 2003

JAMES E. ROGAN
Director of the United States Patent and Trademark Office

15






