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SYSTEM AND METHOD FOR ENHANCED DISPLAY OF “IN-NETWORK
CALLER” INFORMATION ON A MOBILE DEVICE

BACKGROUND OF THE INVENTION

[0001] Some mobile phone calling plans include reduced charges (i.c., free or
minimal charge of monthly account time or allocated “minutes”) when an incoming call
comes from a caller that belongs to the same mobile network as the call recipient. Such
promotional features make calls between subscriber mobile phones free of charge, for
registered mobile handsets. Other plans permit subscribers to share minutes with other
subscribers, when the mobile subscriber plans are obtained or linked together for billing
purposes. The importance of identifying in-network calls is thus highlighted, as
subscribers may avoid charges altogether if they can distinguish in-network calls from
out-of-network calls, and the carrier can inform non-network callers of its free in-network
calling feature, if such a feature were available.

[0002] Another approach to mobile telephony price promotion is the in-circle
plan, such as a calling circle plan. Such plans allow subscribers to specify certain
numbers that are called frequently from the subscriber’s handset (the numbers comprise
the subscriber’s “circle”), and provides a discount on calls made “in-circle.” Identifying

the appropriate billing rate involves the carrier storing those numbers for each subscriber
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and checking a database at the time of call to apply promotional rates. An “in-circle”
calling plan is not a general check of in-network calls, however, it is just a preferential
billing promotion applied to a handful of frequently called numbers.

[0003] Other plans also allow subscribers to identify and preset caller
“favorites,” such as a set of frequently called numbers, which can include both in- and
out- of network numbers, on a carrier’s promotional billing plans. This type of reduced-
cost calling is not an in-network notification, as it may include numbers outside of the
carrier’s network. Other proposals for discounted billing to frequently called numbers
might

[0004] Other proposals for discounted billing to frequently called numbers
might apply lower billing rates for the most frequently called numbers each billing cycle,
for all numbers called over a certain pre-set number of minutes each billing cycle, and so
forth.

[0005] A few methods have previously been proposed for alerting the call
recipient if the call source shares the same network. For example, a network-based Global
Title Translation (GTT) query will identify the carrier associated with the Caller
Identification (CDN) or Mobile Directory Number (MDN) to the Network Control Point
(NCP) of the caller’s mobile carrier. A GTT search is typically requested at a Signaling
Transfer Point (STP) associated with the NCP, while the incoming call page is held
pending the result of the query. Once the result is given, the call page with the
information is released to the sender. While this permits the connection of the call and

appropriate billing for an in-network call by the carrier, there is a cost associated with the
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GTT search by the carrier, and there is no display indicator of the in-network call to the
call recipient indicating whether or not the call is in-network.

[0006] Another approach is set forth in US Patent Application Publication
No. 2008/0059642 (IBM). This approach also requires a network-based determination of
the carrier of the calling and the called party by the network carrier, and provision of the
in-network notification to both the calling and the called parties. Three methods are
recited, one, similar to GTT, requires a network database query by the caller’s carrier,
prior to call termination. This has the accuracy limitation, since mobile numbers are
portable, and when callers switch networks this method introduces errors. The second
method, performed after call termination, looks at the switching information for the caller
and the called number, which is highly accurate. This method, however, requires that the
in-network determination be posted to the established call via a side channel data
communication or mixed into the digital signal itself. The third method, performed while
the called party’s phone is on, but not on a call, requires the phone. This method is limited
to updating the ‘in-network’ status only of the phone numbers stored in the caller
directory on the called party’s handset, however. As a result, this method does not ensure
that new callers and their numbers are identified as “in-network,” which is the situation in
which caller identification is the most helpful to the called party.

[0007] Considering the shortcomings of the aforementioned methods, it is clear
that there is a need for a method for allowing mobile device users to determine whether
their calls are “in-network” and thus potentially subject to certain cost-saving promotions

or rate reductions offered by service providers, or to the display of enhanced information
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regarding the calling party. Therefore, an improved system and method for automatically

notifying subscribers of the “in-network™ status of calls is highly desirable.

SUMMARY OF THE INVENTION

[0008] This invention is directed to a system and method for determining
whether an incoming call originates from inside or outside of a mobile carrier’s network
and indicates the result to the subscriber on a mobile handset.

[0009] The present invention provides a system and method that performs a
Global Title Translation (GTT) on an incoming number to determine the hosting carrier
of any mobile phone number. When the result matches the receiving subscriber’s carrier,
the mobile device then indicates to the subscriber (i.e. mobile device) that the call is an

2

“in-network™ call. The provision of the in-network message may be interchangeably
referred to as a notification or notice, indication or indicator, event, flag, message, and the
like, without varying the intent and breadth of this invention.

[0010] The indication may be selected from one or more from the set of visual
(e.g., logo, text, picture, color or color change), audible (e.g., signal/tone, spoken
notification), or haptic (e.g., vibration, pulse) notifications. The words “in network,”
“network,” the name of the carrier, such as “Sprint,” a logo of the carrier, or an image
indicating the source of the call may be displayed to the call recipient. A specific ring
tone, audio signal, audio message, or recorded message may be audibly outputted to the
subscriber. A vibration or pulse pattern, repeated or separated by ring tone, generated

from the phone’s vibration mechanism, may be haptically outputted to the subscriber. As

well, the subscriber’s handset may provide notifications in combination with laptops,
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carpieces, or other devices commonly integrated with mobile devices, through USB or
other supported wired connections, or via Bluetooth, 802.11 wireless, or other supported
wireless communications links.

[0011] The in-network notification permits the subscriber to identify calls
“in network,” which are often of less cost, or free of charge, to answer. Also, the
subscriber can identify friends and associates who are “out of network,” and arrange the
time and means of communication with them to save cost.

[0012] With the use of such an “in-network” indicator, the subscriber and/or the
subscriber’s carrier may also promote the migration of “out of network™ callers to the
subscriber’s carrier.

[0013] These and other examples of the invention will be described in further

detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Preferred and alternative examples of the present invention are described
in detail below with reference to the following drawings:
[0015] FIGURE 1 is a diagram of an example system formed in accordance
with an embodiment of the present invention; and
[0016] FIGURE 2 is an image of a mobile device configured to alert a user of

in-network and/or out-of-network calls.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0017] FIGURE 1 shows a system 20 that performs a GTT (global title

translation) on an incoming number to determine the hosting carrier of any mobile phone
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number. If the result matches the subscriber’s carrier, a terminating mobile device (TM)
30 indicates to the subscriber that the call is an “in network call.” The indication may be
selected from one or more from the set of visual (e.g., logo, text, picture), audible
(signal/tone, spoken notification) or haptic notifications. The words “in network,”
“network,” the name of the carrier, such as “Sprint,” a logo of the carrier, or an image
indicating the source of the call are displayed to the call recipient. A specific ring tone,
audio signal, audio message, or recorded message is audibly outputted to the subscriber.
[0018] The in-network notification permits the subscriber to identify calls

2

“in network,” which are often of less cost, or free of charge, to answer. Also, the
subscriber can identify friends and associates who are “out of network,” and arrange the
time and means of communication with them to save cost. This may be arranged
automatically sending an SMS message to the caller, rather than picking up the call, if
that is a less expensive or more convenient means. This may also be done silently.

[0019] The invention also permits the subscriber and/or the subscriber’s carrier
to promote the migration of “out of network™ callers to the subscriber’s carrier.

[0020] In one embodiment, after the call page generated by an originating
mobile device (OM) 22 via an originating carrier system 24 is received on the TM 30, the
TM 30 contacts a server 34 associated with a Mobile Switching Center (MSC) 38
associated with the TM 30. The server 34 performs a GTT and returns the result of the
GTT back to the TM 30 for indication. If OM 22 is “in-network” with TM 30, then an

“in-network” indicator is given. If OM 22 is not “in-network™ with TM 30, then an “out

of network™ indication is given, and optionally a courtesy message is sent to the caller on
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the OM 22, such as a message indicating and/or scheduling the optimal time for a return
call. The result is also stored on the TM 30 for future use with repeat incoming calls and
can be refreshed by a variety of methods (i.e. time, usage frequency, open connection).
The indications may be sent with the incoming call page, or made before releasing the
call page at the MSC 38 to connect the call. If sent before releasing the call page at the
MSC 38, the indication may be sent via SMS or other data channel delivery to the TM 30
and the OM 22, separate from and in advance of, the terminated call. Similar subject
matter is discussed in co-pending application Serial No. 12/349,679 filed January 7, 2009,
which is hereby incorporated by reference.

[0021] Depending on the carrier’s network technology, if it is not possible to
open a data channel to the server 34 to perform the GTT after a voice call page has been
made to the TM 30, the GTT is performed at the network level prior to the call page being
sent to the TM 30. Then, the result of the GTT may be sent to the TM 30 prior to the call
page, using port-directed (as with Java applications) or application-directed (as with
BREW application IDs) short message service (SMS) via a Short Message Service Center
(SMSC) 40, or is included with other data (such as CNAM name identification data) in
the call page. After the TM 30 receives the SMS, the GTT results are outputted to the
subscriber of the TM 30.

[0022] In another embodiment, when none of the above facilities are available, a
table lookup may be performed locally on the TM 30. A caller’s number is examined by
client software such as City ID® from Cequint, Inc. on the TM 30. A database stored on

the TM 30 contains codes to match the digits in the caller identification
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information (CID) from the incoming call in the form NPA-NXX-XXXX to the local
exchange codes (in the form NXX) for specific mobile carriers. For example, in a given
area code NPA, local exchange NXX 302 may be assigned to Verizon, 301 to Sprint, etc.

[0023] In this embodiment, to ensure a correct indication of carrier, the TM 30
checks for exceptions to the NXX coding because of local number portability. A caller
can change from their original mobile carrier to a different network and retain their
original number, whether to another mobile carrier or to a landline telephony provider.
This produces exceptions to the match of the NXX code and the carrier assigned that
NXX, thus making matching less than 100% accurate. To overcome this, TM 30 may
check the full phone number against an exception list (e.g., a database of Local Numbers
Ported (LNPs)) to see if it has been ported from the original carrier to another local
carrier. The check with the exception list is done after determination of the assigned
carrier using NXX coding. Thus, the “in network” indication would not be determined on
a matching NXX code alone, but in this embodiment after confirmation that the number is
not in an LNP directory.

[0024] Note that the LNP exceptions are of two kinds, LNP into the carrier,
where the carrier hosts a number that does not match its assigned NXX codes. This gives
a false negative on the NXX check, and the number has to be confirmed as “in network”
by reference to the LNP data. Conversely, LNP out of the carrier yields a false positive on
the NXX match on a number that has been ported to another carrier, and this number has
to be confirmed as “out of network” by reference to the LNP data. The database of LNP

exceptions can be stored on the TM 30 for reference and comparison, and updated over
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the network; or it can be stored on the carrier’s network and checked via a query sent over
the mobile device’s data channel or via SMS messaging when one of these facilities is
available without conflict of the network voice page. While both methods are technically
feasible, the cost of updating the LNP database, their storage requirements, and privacy
concerns would inform the actual deployment decision.
NETWORK DETERMINATION OF “IN NETWORK” RESULT

[0025] The determination respecting the “in-network” indication can be
performed on the network before the call is terminated to the subscriber’s TM 30, also
known as “pre-call.” This is preferably done via a query to identify the carrier associated
with the CID. The query is made to a data service such as the CNAM service operated by
AT&T DG, typically called a GTT query. In another embodiment, this is done by making
a direct query to a carrier’s subscriber database 36, e.g., the customer database at Verizon,
typically called a Telephone Number Index/TNI query. These databases provide the
accuracy to confirm or correct the carrier’s NXX match on the CID as they are regularly
updated with LNP information by the carriers. LNP changes can be queried against a
database on the network, as well. When the information is obtained from these queries, it
is sent to the TM 30 with other data in the call page, via SMS, or other data facility. One
example of sending the query results with the call page would be to utilize the traditional
CNAM facility containing the CID and display text field with name, by inserting a visible
character like “*,” a “0” or “1,” or by using a hidden ASCII character (character invisible
to the user but operable by the mobile device processor) before the text string containing

the caller’s name. Detection of this special character would indicate to the subscriber’s
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TM 30 to deliver an “in-network™ notification with the incoming call information. In this
example, software is included so that the carrier’s OEM call handler software strips the
special characters (such as the “*,” “0” or “1”") before displaying the caller identification
text, to ensure the correct display of the caller information. The system preferably would
not strip hidden ASCII characters.
DELIVERY OF THE “IN NETWORK” RESULT VIA THE SMS CHANNEL

[0026] In another embodiment, the determination respecting the “in-network”
indication is performed during the incoming call via a data query on a separate SMS
message channel, with the result delivered via SMS, during the incoming call, to the TM
30, known as in-call notification. In such a network deployment, a query is made by a
software product on the TM 30, such as NameID™ from Cequint, Inc., which queries the
database 36 to determine which carrier is associated with the number, and displays
resulting caller identification information on the display of the TM 30 along with the
incoming CID. The process includes making a GTT query via such client software on the
TM 30, in order to confirm or correct the NXX comparison made on the CID, to provide
an accurate “in-network” query result. As with the prior methods, an LPN query can be
made against a database on the network or on the TM 30, for changes and correction of
the in-network result. Unlike prior methods, this is not limited by the time permitted
before the call is answered on the MT; an in-network notification done with this
embodiment may be given after the call is answered.

[0027] Client software on the TM 30 uses a data channel to send information

over the mobile carrier’s data network MSC 38. An SMS message can also be used to
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return the in-network and LNP query results to the TM 30. In one embodiment, this is
done using SMS or data channel GSM (as these networking systems permit simultaneous
voice and data channel traffic to the mobile device). On CDMA networks, SMS or the
data channel may be operational, but not in parallel with voice calling, which requires that
the data be delivered prior to the call, or updated in the caller directory post-call, for use
on subsequent calls. Typically, the result is the receipt of an ‘in-network’ notification
during the ring sequence of an incoming call, in concert with the display of the CID by
the OEM call handler software on the TM 30. It is valuable to determine the carrier
associated with an MDN on the handset, when the network is unavailable due to roaming,
voice call activity (CDMA networks), poor coverage, and so forth. The error rate
associated with LNP is approximated at one percent in and one percent out of the
networks, and although accepting such errors in all cases would not be acceptable to
carriers or handset manufacturers, a 99% accuracy rate with local handset determination
of the carrier associated with an MDN is sufficient for making preliminary entries in the
contact database on the handset. Thus, the present invention permits preliminary entries
using handset-based determination of the carrier network associated with the calling
party’s MDN, which is subsequently updated via network-based LNP checks. This
improves the user experience of caller identification using carrier “in-network”
notification by ensuring that the information is available for any phone number, and not
just when the network data services are connected. Also, notably, the small percentage of
LNP errors are actually opportunities for conversion of the owner of the listed MDN to

the carrier network, advertising both the benefits of in-network calling and informing the
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use that proper network and caller identification relies on the LNP—rather than the
network’s own identification database; this allows a “Don’t Be Lost—Join In”-themed
marketing message to support the marketing campaign to switch callers to the calling
party’s carrier. This indicates the benefit of doing a local query on the handset to
determine carrier associated with an MDN, even though more accurate information may
be returned from an LNP check from a network query at a later time. These benefits result
uniquely from combining both local handset query and network-based query to make in-
network determinations described in the present invention.
REFRESHING “IN NETWORK” INFORMATION IN THE CALLER DIRECTORY

[0028] At times, delay in the delivery of the “in-network™ notification will occur
after call completion because of delay or latency in the communications networks, or
caller behavior such as an immediate pickup of an incoming call by the subscriber.
However, an “in-network” indication received after the incoming call is answered and/or
terminated can be stored in a database or traditional caller directory on the TM 30 for
later reference, known as post-call. The next time the number is received, the indication
of “in-network™ displays along with other information stored in the caller directory. As
with other records provided by the network query, this information can be confirmed and
refreshed from time to time by software on the TM 30, such as Name ID™. Preferably
using a FIFO (first in first out) method, newer caller identification records (including
CID, caller name, city/state or other geolocation information, and “in-network”
notification) are retained and older records deleted. This forces the “in-network”

indication to be analyzed anew for callers who have not called the mobile device in some
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time. Similarly, records can be refreshed by making queries during any incoming call; or
on a periodic basis (e.g., for any caller who has not phoned the mobile device in the past
30 days).

[0029] FIGURE 2 shows an example mobile device 60 that is receiving a call
from another in-network subscriber as determined by one of the methods described
above. An abbreviated “in-network” indicator 62 is displayed prominently on a display 64
of the mobile device 60.

TRIGGERING ADOPTION CAMPAIGNS

[0030] This display may conclude the operation of the software, or may act as a
trigger condition or input for commencement of other applications, messages and/or
promotions, for the benefit of the user of the mobile device 60 or the out-of-network
caller. U.S. Patent Application Serial No. 12/191,904, filed August 14, 2008 is hereby
incorporated by reference. Specific notification or adoption messages, or software—driven
campaigns, could also be triggered and targeted to an out-of-network caller, following the
receipt of the initial call. SMS and out of network messages could be generated by the
carrier during and/or after the incoming call to send adoption or migration messages to
the caller (at no charge to the subscriber). Such messages could include, without
limitation, call directory information on the called party, cost savings or comparisons
associated with in-network calling, promotions for calling plans and mobile devices or
device upgrades, requests to join a network, requests to join a subscriber’s circle or other
social call plan, instant savings or call rebates, offers for online services or software,

offers of reduced cost or free phone service for adoption of other products or entering into
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social network groups, and the like. The offers could be presented in text only, text and
graphics, or contain web links, dialog buttons, or other actionable content to solicit

responses from the recipient at the OM 22.

DETERMINING AND DISPLAYING LANDLINE OR MOBILE DESIGNATION OF CALLER ON
THE MOBILE HANDSET DISPLAY

[0031] In an alternative embodiment, the present invention inspects the
NPA/NXX codes provided by a CID for an incoming calls to determine whether the
incoming call is being made from a landline or a mobile handset. Once the determination
is made, the number is preferably placed into the correct field in the mobile handset caller
directory. Thereafter, the OEM software layer call handler software automatically
displays the inbound number in the display, for example, using the graphic icons from the
user interface in the mobile handset caller directory associated with the type of line to
indicate land or mobile.

[0032] A further advantage of this embodiment is that it enables the present
invention to verify, correct or replace the categorization of landline or mobile associated
with the phone number in the mobile handset caller directory, for example, the
mischaracterization resulting from data entry error by the user or default to the first field
in the directory. In alternative embodiments, the present invention may automatically
override the entry with the correction or may inform the user and request permission to
make the correction to the entry.

[0033] While the preferred embodiment of the invention has been illustrated and
described, as noted above, many changes can be made without departing from the spirit

and scope of the invention. Accordingly, the scope of the invention is not limited by the

- 14 -



WO 2010/120607 PCT/US2010/030251

disclosure of the preferred embodiment. Instead, the invention should be determined

entirely by reference to the claims that follow.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A method comprising:
determining at a mobile switching center if a mobile communications network
associated with a call page matches a mobile communications network of a
subscriber receiving the call page;
sending the determined results to a mobile device associated with the
subscriber receiving the call page; and

outputting the sent results at the mobile device of the subscriber.

2. The method of claim 1, wherein sending the determined results to a mobile
device associated with the subscriber receiving the call page comprises sending an

indicator within the call page.

3. The method of claim 1, wherein determining if a mobile communications
network associated with a call page matches a mobile communications network of a
subscriber receiving the call page comprises performing a global title translation (GTT) at
the mobile switching center before the call page is sent to the mobile device of the

subscriber.

4. The method of claim 3, wherein sending the determined results to a mobile
device associated with the subscriber receiving the call page comprises sending an SMS

message of the determined results via a data channel.

5. The method of claim 4, wherein outputting the sent results comprises outputting
an indication of “in network” communication on the mobile device if a match is

determined based on the SMS message.

- 16 -
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6.  The method of claim 1, wherein determining at a mobile switching center if a
mobile communications network associated with a call page matches a mobile
communications network of a subscriber receiving the call page comprises:

receiving the call page at the mobile device;

sending a communication to a server associated with the mobile service center
associated with the mobile device;

performing a GTT at the server based on the sent communication; and

sending the result of the performed GTT to the mobile device.

7. The method of claim 6, further comprising storing the received result of the

performed GTT in memory of the mobile device.

8.  The method of claim 1, further comprising storing the result of the

determination at the mobile device.

9. The method of claim 1, wherein the outputted result comprises one or more of a

visual indication, a haptic indication or an audio indication.

10. The method of claim 1, further comprising determining at a mobile switching

center if the call page is being made from a landline or a mobile handset.

11. The method of claim 10, wherein determining at a mobile switching center if the
call page is being made from a landline or a mobile handset comprises inspecting the

NPA/NXX codes provided by caller identification information.

12.  The method of claim 10, further comprising:
determining at the mobile device if the call page has been properly
characterized as being from a landline or a mobile handset; and
if the call page has not been properly characterized, correcting the
characterization of the call page at the mobile device as originating from a

landline or mobile handset.

-17-
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13.  The method of claim 12, wherein correcting the characterization of the call page
as originating from a landline or mobile handset comprises overriding the original

characterization at the mobile device.

14. The method of claim 12, wherein correcting the characterization of the call page
as originating from a landline or mobile handset comprises notifying the subscriber the of

the mischaracterization and requesting permission to correct the mischaracterization.

15. The method of claim 1, further comprising if the mobile communications
network associated with the call page does not match the mobile communications
network of the subscriber, automatically generating a message and sending the generated

message to a caller associated with the call page.

16. The method of claim 15, wherein the generated message comprises one or more
of directory information associated with the subscriber, information associated with at
least one of cost savings or comparisons associated with in-network calling, information
regarding promotions for at least one of calling plans, mobile devices or device upgrades,
requests to join a network, requests to join a social call plan, information regarding one of
instant savings or call rebates, offers for one of online services or software, offers for one
of reduced cost or free phone service in exchange for at least one of adoption of a

predefined product or entering into a social network group.

17.  The method of claim 16, further comprising presenting information included in

the sent message.

18. The method of claim 16, wherein presenting comprises displaying at least one of

text or graphics.

19. The method of claim 16, wherein presenting comprises displaying a web link.

20. A system comprising:

- 18 -
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a means for determining if a mobile communications network associated with
a call page matches a mobile communications network of a subscriber
receiving the call page; and

a means for outputting the result of the determination at a mobile device of the

subscriber.

21. The system of claim 20, wherein the means for determining if a mobile
communications network associated with a call page matches a mobile communications
network of a subscriber receiving the call page performs a global title translation (GTT) at
a mobile switching center before the call page is sent to the mobile device of the

subscriber.

22. The system of claim 21, further comprising a means for sending the results of

the global title translation to the mobile device using a data channel.

23. The system of claim 22, wherein the means for sending the results of the global
title translation to the mobile device comprising sending a short message service (SMS)
message using the SMSC that includes the result of the determination via the data

channel.

24. The system of claim 23, wherein the means for outputting the result of the
determination outputs an indication of “in network” communication on the mobile device

if a match is determined based on the SMS message.

25. The system of claim 20, wherein the means for determining comprises:
a means for receiving the call page at the mobile device;
a means for sending a communication associated with a mobile service center
(MSC) associated with the mobile device;
a means for performing a GTT based on the send communication;

a means for sending the result of the performed GTT to the mobile device; and
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a means for storing the received result of the performed GTT in memory of the

mobile device.

26. The system of claim 20, wherein the means for outputting the result of the
determination comprises one or more of a display device, a haptic device or an audio

device.

27. A system comprising:
a mobile switching center for performing a global title translation (GTT)
before a call page is sent to a mobile device of a subscriber to determine if
a mobile communications network associated with the call page matches a
mobile communications network of the subscriber; and
a mobile device of the subscriber comprising:
a component for receiving the result of the determination from the
mobile switching center;
a processor configured to generate an output signal based on received
results; and
an output device configured to output an indication of the mobile
communications network of the call page based on the generated

output signal.

28. The system of claim 27, wherein the component for receiving uses a short

message service center (SMSC).

29. The system of claim 27, wherein the output device comprises one or more of a

display device, a haptic device or an audio device.

30. A system comprising:

a mobile device of the subscriber comprising:
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a component for receiving a call page, sending a communication to a
server associated with a mobile service center (MSC) associated
with the mobile device based on the received call page, and
receiving results of a global title translation (GTT) performed at the
server;

a processor configured to generate an output signal based on received
results; and

an output device configured to output an indication of the mobile
communications network of the call page based on the generated

output signal.

31. The system of claim 30, wherein the output device comprises one or more of a

display device, a haptic device or an audio device.
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