
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2016/025400 Al
18 February 2016 (18.02.2016) P O P CT

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
H04M 1/57 (2006.01) H04M 1/253 (2006.01) kind of national protection available): AE, AG, AL, AM,
H04M 1/2745 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

PCT/US20 15/044498 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

10 August 2015 (10.08.2015) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

14/456,820 11 August 2014 ( 11.08.2014) US kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

(71) Applicant: VONAGE NETWORK, LLC [US/US]; 23 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Main Street, Holmdel, NJ 07733 (US). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,(72) Inventors: DUDAI, Sagi; 9a Fichman Street, Tel Aviv
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

(IL). KROKOSZ, Matthew; 1917 Troy Drive, Wall, NJ
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

0771 9 (US). BARON, Guy; 55 Einstein Street, Tel Aviv
GW, KM, ML, MR, NE, SN, TD, TG).

(IL). ZEHAVI, Boaz; 341 Pavonia Avenue, Apartment 2L,
Jersey City, NJ 07302 (US). OSHER, Gil; Max Ve' Ampro Published:
Shein, Ave. 6, Apt. 19, 7666606 Rehovot (IL). LEFAR, — with international search report (Art. 21(3))
Marc, P.; 23 Main Street, Holmdel, NJ 07733 (US).

(74) Agent: EISENHART, John, C ; Nixon & Vanderhye
P.C., 901 North Glebe Road, 11th Floor, Arlington, VA
22203-1808 (US).

(54) Title: ON-BOARD HANDLING OF CALLER IDENTIFICATION FOR WIRELESS TELEPHONY DEVICE

(57) Abstract: A telephony device (30) comprises a radio in
terface (54), a user interface section (58), a memory and a

RECEIVE NOTIFICATION OF INCOMING CALL 3-1 processor (56). The radio interface (54) is configured to re
ceive (3-1) a notification of an incoming call from a tele

3-2 phony network (40). The user interface section (58) is con
OBTAIN CONTACT IDENTIFYING INFORMATION figured to facilitate interaction with a user of the telephony

(CONTACT NAME) FROM LOCAL CONTACT BOOK device (30). The memory comprises a local contact book
(72), the local contact book (72) comprising a pairing of call

3-3 ing party telephone information and corresponding caller
IDENTIFYING INFORMATION VIA LOCAL USER identification information. The processor (56) is configured,

INTERFACE upon receipt (3-1) of the notification of the incoming call, to
Ϊ use the calling party telephone information to obtain (3-2)

3-4
UPON RECEIPT OF NOTIFICATION OF INCOMING paired caller identification information from the local contact

CALL, INCLUDE CONTACT IDENTIFYING book (72) and to provide (3-3) an indication of the paired
INFORMATION ON MISSED CALL LIST caller identification information to the user interface section

(58) .

KEEP 3-7o MISSED CALLo MISSED CALL LIST
LIST

©
Fig. 6

v

o
o



ON BOARD HANDLING OF CALLER
IDENTIFICATION FOR WIRELESS TELEPHONY

DEVICE

TECHNICAL FIELD

[0001] The technology relates to telecommunications, and particular to

telecommunications involving wireless telephony devices.

BACKGROUND

[0002] A telephone subscriber generally has one or more telephony devices which

are served by a home carrier and which are associated with a nominal telephone

number, such as a directory number. Telephonic communications emanating or

originating from a telephony device of the subscriber as a calling party (e.g., outgoing

communications) are generally routed by the calling party's home carrier through one

or more switches, and possibly networks of other carriers, to a called party. The called

party may be a subscriber of the same or of another home carrier. Conversely,

telephonic communications destined for the telephony device of the called telephone

subscriber (e.g., incoming communications) are routed on the basis of, e.g., the nominal

telephone number, through switches to the called party's home carrier so that the

communications may be "terminated" at the called party, i.e., the telephone subscriber.

[0003] In some instances in which the telephony device is an analogue device, the

communications involving the telephone subscriber may be initiated as analogue

communications and thereafter may be adapted for packet transmission. In other cases

the telephony device may be a data packet-compatible device, such as an Internet

Protocol (IP) device, so that the communication is essentially entirely packet-based. In

either case, Internet Protocol telephony systems have been provided to route various

types of communications, at least in part, via data packets that are communicated over a

data network. The data network is commonly the Internet. The types of

communications may be, for example, telephone calls, video calls, text and video

messages, and other forms of telephony and data communications.

[0004] In some instances an outgoing communication may be routed at the

subscriber' s request to the Internet Protocol telephony system, so that the

communications may be completed or "terminated" by the Internet Protocol telephony



system. Some users or subscribers of the IP telephony system may engage in

communications using telephony devices that are connected by physical lines such as

cables or wires to an access point such as an internet port. Such wired telephony

devices may, thanks to the services of the IP telephony system, be moved from one

physical location to another physical location, but at each such physical location are

physically connected in wired manner to the respective access point.

[0005] Other users or subscribers of the IP telephony system may possess mobile

or wireless telephony devices, such as a wireless terminal, user equipment (UE), mobile

phone, smart phone, or laptop, tablet, or other device with mobile termination.

Nowadays some telephony services including IP telephony systems provide

computerized applications that may be downloaded to a mobile telephony device.

Upon login to such mobile telephony applications (e.g., with user name and password)

the mobile telephony device user may at least temporarily register the mobile telephony

device with the Internet Protocol telephony system.

[0006] Many telephony services, upon alerting a called party of an incoming call,

also provide calling party telephone information such as a calling party telephone

number. But telephone numbers by themselves are not easily recognizable nor readily

associated with the calling party in the mind of the called party. Accordingly, many

telephony networks have provided a service in which the called party is also provided

with caller identification information, e.g., "caller ID". To provide such caller ID

service, typically the telephony network maintains a server which includes a database

that that stores caller identification information in association with calling party

telephone information. When a call is routed to the called party, for called parties that

subscribe to the caller ID service the telephony network provides both the calling party

telephone information and the caller identification information as obtained from the

network. The caller identification information is typically provided on a display so that

it can be viewed by the called party.

[0007] Wireless telephony devices usually maintain a local contact book which the

user of the telephony device may maintain by entering new contacts, telephone

information for the new contacts, and some identification of the new contacts. The user

of such a wireless telephony device may upload its local contact book to a network

server, e.g., to a server of a telephony system. Upon first time registration of the



network application with the network, there may be an initial synchronization of the

contact book with the server, and thereafter any update of the local contact book may

require re-synchronization with the version of the contact book maintained by the

network server. When the network directs a call to the telephony device, the call is

routed from the network to the telephony device by direct signaling (such as a Session

Initiation Protocol [SIP] Invite) or by a push notification.

[0008] Push notifications enable a client application resident on a telephony device

to notify a user of new messages or events even when the user is not actively using the

client application. That is, a push notification allows a client application to notify the

user of new messages or events without the need to actually open the client application.

Push notifications are facilitated by a push notification service, which typically is a

third party service that is generally not directly connected with a telephony service

provider. A push notification service provides a channel through which a push

notification may be sent from an application on a server to the client application on the

telephony device. Example push notification services are Apple® Push Notification

Service [APNs] on Apple® telephony devices and Goggle® Cloud Messaging [GCM]

on Google®/Android™ telephony devices. If a notification for a client software

application arrives when that client application is not running on the telephony device,

the APNS and GSM services allow the telephony device to alert the user that the client

application has data waiting for it. In other words, when new data for a client

application arrives, a notification is sent through the channel to the APNS or GCM

service, which pushes the notification to the target telephony device. Push notifications

may be used for various purposes, such as reaching a communications software

application installed on a telephony device in a situation in which an IP telephony

system may otherwise have difficulty, as described, e.g., in US Patent Application

13/940,647, filed July 12, 2013, entitled "Method and Apparatus for VoIP

Communication Completion to a Mobile Device", and US Patent Application

13/940,804, filed July 12, 2013, entitled "Method and Apparatus for VoIP

Communication Completion to a Mobile Device", both of which are incorporated

herein by reference in their entirety.

[0009] Before sending such signaling or push notification the network may resolve

or translate the phone number (or any other caller information) of the calling party to a

caller identifier using the version of the contact list maintained at the network server,



and include the network-deduced caller identifier in the signaling or push notification

provided to the called party.

[00010] Using network server facilities for providing caller identification

information has several disadvantages. For example, complexity of the network server

infrastructure and operation is increased, since there must be scalability to

accommodate synchronization of the constantly changing information in the various

network-stored contact books of the various subscribers. The changing contacts records

maintained both by the wireless telephony device and telephony network must be

initially and thereafter periodically synchronized. Any out-of-synchronization

condition between the telephony network and telephony device may result in failure to

display the caller identification information at the telephony device upon receipt of an

incoming call. Thus, from a network server perspective it is difficult to support multi-

device contact management by relying on network-stored contact books.

SUMMARY

[00011] In one of its aspects the technology disclosed herein concerns a telephony

device. The telephony device comprises a radio interface; a user interface section; a

memory; and a processor. The radio interface is configured to receive a notification of

an incoming call from a telephony network. The user interface section is configured to

facilitate interaction with a user of the telephony device. The memory comprises a

local contact book, the local contact book comprising a pairing of calling party

telephone information and corresponding caller identification information. The

processor is configured, upon receipt of the notification of the incoming call, to use the

calling party telephone information to obtain paired caller identification information

from the local contact book and to provide an indication of the paired caller

identification information to the user interface section.

[00012] In an embodiment and mode the processor is configured, upon receipt of

the notification of the incoming call, to invoke a non-native application associated with

the telephony network. The telephony network is a non-native telephony network for

the telephony device. The non-native application comprises instructions stored on non-

transient computer readable medium which, when executed, use the calling party

telephone information to obtain the paired caller identification information from the



local contact book and to provide the indication of the paired caller identification

information to the user interface section.

[00013] In an exemplary embodiment and mode the notification of the incoming

call comprises a routing of the call to the telephony device by direct signaling.

[00014] In an exemplary embodiment and mode the notification of the incoming

call comprises a routing of the call to the telephony device by a push notification. In an

exemplary implementation the notification of the incoming call comprises a routing of

the call to the telephony device by a private push notification.

[00015] In an example embodiment and mode the processor is configured, upon

receipt of notification of the incoming call, to forward the calling party telephone

information from an operating system of the telephony device to a telephony network

application executable by the processor but associated with the telephony network. The

telephony network application when executed is configured to obtain the paired caller

identification information from the local contact book and to use the operating system

to provide the indication of the paired caller identification information to the user

interface section.

[00016] In an example embodiment and mode the processor is further configured

upon receipt of the notification of the incoming call, to include the caller identification

information of the incoming call obtained from the local contact book on a missed call

list as being a missed call; and to remove the incoming call from the missed call list

when the incoming call is accepted by the user of the telephony device.

[00017] In an example embodiment and mode the processor is further configured

upon receipt of the notification of the incoming call, to use the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.

[00018] In another of its aspects the technology disclosed herein concerns a method

of operating a telephony device. The method comprises receiving a notification of an

incoming call from a telephony network and, upon receipt of the incoming call,

obtaining caller identification information from a local contact book stored in a non-

transient memory of the telephony device by using calling party telephone information



associated with the incoming call. The local contact book comprises a pairing of the

calling party telephone information and the corresponding caller identification

information. The method further comprises providing an indication of the paired caller

identification information from the local contact book for output to a user of the

telephony device.

[00019] In an exemplary embodiment and mode the method further comprises, upon

receipt of the notification of the incoming call, invoking a non-native application

associated with the telephony network. The telephony network is a non-native

telephony network for the telephony device. The non-native application comprises

instructions stored on non-transient computer readable medium which, when executed,

use the calling party telephone information to obtain the paired caller identification

information from the local contact book and to provide the indication of the paired

caller identification information.

[00020] In an exemplary embodiment and mode receiving the notification of the

incoming call comprises receiving a routing of the call to the telephony device by direct

signaling.

[00021] In an exemplary embodiment and mode receiving the notification of the

incoming call comprises receiving a routing of the call to the telephony device by a

push notification further comprising receiving a routing of the call to the telephony

device by a private push notification.

[00022] In an exemplary embodiment and mode the method further comprises the

telephony device not using any caller identification information maintained by the

telephony network when providing an indication of caller identification information to

the user of the telephony device.

[00023] In an exemplary embodiment and mode the method further comprises a

processor of the telephony device, upon receiving the notification of the incoming call,

forwarding the calling party telephone information from an operating system of the

telephony device to a telephony network application executable by the processor but

associated with the telephony network. The telephony network application, when

executed: obtains the paired caller identification information from the local contact



book; and uses the operating system to provide the indication of the paired caller

identification information to the user interface section.

[00024] In an exemplary embodiment and mode the method further comprises, upon

receipt of the notification of the incoming call, including the caller identification

information of the incoming call obtained from the local contact book on a missed call

list as being a missed call; and, removing the incoming call from the missed call list

when the incoming call is accepted by the user of the telephony device.

[00025] In an exemplary embodiment and mode the method further comprises, upon

receipt of the notification of the incoming all, using the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.

[00026] In another of its aspects the technology disclosed herein concerns a

computer program product comprising instructions stored on a non-transient memory

which, when executed by a processor of a telephony device, result in performance of

the various acts. The acts include upon receipt of an notification of the incoming call

from a telephony network, obtaining caller identification information from a local

contact book stored in a non-transient memory of the telephony device by using calling

party telephone information associated with the incoming call. The local contact book

comprises a pairing of the calling party telephone information and the caller

identification information. The acts further include providing an indication of the

paired caller identification information from the local contact book for output to a user

of the telephony device.

[00027] In an example embodiment and mode the computer program product

comprising instructions stored on the non-transient memory which, when executed by

the processor of the telephony device, result in performance of the following further

acts: (1) upon receipt of the notification of the incoming call, including the caller

identification information of the incoming call obtained from the local contact book on

a missed call list as being a missed call; and (2) removing the incoming call from the

missed call list when the incoming call is accepted by the user of the telephony device.



[00028] In an example embodiment and mode the computer program product

comprises instructions stored on the non-transient memory which, when executed by

the processor of the telephony device, upon receipt of the notification of the incoming

call, invoke a non-native application associated with the telephony network. The

telephony network is a non-native telephony network for the telephony device. The

non-native application uses the calling party telephone information to obtain the paired

caller identification information from the local contact book and to provide the

indication of the paired caller identification information.

[00029] In an example embodiment and mode receiving the notification of the

incoming call comprises receiving a routing of the call to the telephony device by direct

signaling.

[00030] In an example embodiment and mode receiving the notification of the

incoming call comprises receiving a routing of the call to the telephony device by a

push notification.

[00031] In an example embodiment and mode receiving the notification of the

incoming call comprises receiving a routing of the call to the telephony device by a

private push notification.

[00032] In another of its aspects the technology disclosed herein concerns a

telephony device comprising a radio interface; a memory; and a processor. The radio

interface is configured to receive a notification of an incoming call from a telephony

network. The memory comprises a local contact book, the local contact book

comprising a pairing of calling party telephone information and corresponding caller

identification information. The processor is configured, upon receipt of the notification

of the incoming call: (1) to use the calling party telephone information to obtain the

paired caller identification information from the local contact book; (2) upon receipt of

the notification of the incoming call; (3) to include the caller identification information

of the incoming call obtained from the local contact book on a missed call list as being

a missed call; and (4) to remove the incoming call from the missed call list when the

incoming call is accepted by the user of the telephony device.



[00033] In an example embodiment and mode the processor is further configured

upon receipt of the notification of the incoming call, to use the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.

[00034] In an example embodiment and mode the telephony device further

comprises a user interface section, and wherein the processor is further configured to

provide an indication of the caller identification information of the incoming call as

received from the local contact book as a missed call on the user interface section.

[00035] In an example embodiment and mode the notification of the incoming call

comprises a routing of the call to the telephony device by direct signaling or by a push

notification.

[00036] In an example embodiment and mode the processor is configured not to use

any caller identification information maintained by the telephony network when

providing an indication of caller identification information to the user of the telephony

device.

[00037] In an example embodiment and mode the processor is configured, upon

receipt of notification of the incoming call, to forward the calling party telephone

information from an operating system of the telephony device to a telephony network

application executable by the processor but associated with the telephony network; and

the telephony network application when executed is configured to obtain the paired

caller identification information from the local contact book and to use the operating

system to provide the indication of the paired caller identification information to the

user interface section.

[00038] In another of its aspects the technology disclosed herein concerns a method

in a telephony device. In an example embodiment and mode the method comprises

receiving a notification of an incoming call from a telephony network; upon receipt of

the notification of the incoming call, to include the caller identification information of

the incoming call obtained from the local contact book on a missed call list as being a

missed call; and to remove the incoming call from the missed call list when the

incoming call is accepted by the user of the telephony device.



[00039] In an example embodiment and mode the processor is further configured

upon receipt of the notification of the incoming call, to use the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.

[00040] In an example embodiment and mode the telephony device further

comprises a user interface section, and the processor is further configured to provide an

indication of the caller identification information of the incoming call as received from

the local contact book as a missed call on the user interface section.

[00041] In an example embodiment and mode the notification of the incoming call

comprises a routing of the call to the telephony device by direct signaling or by a push

notification.

[00042] In an example embodiment and mode the processor is configured not to use

any caller identification information maintained by the telephony network when

providing an indication of caller identification information to the user of the telephony

device.

[00043] In an example embodiment and mode the processor is configured, upon

receipt of notification of the incoming call, to forward the calling party telephone

information from an operating system of the telephony device to a telephony network

application executable by the processor but associated with the telephony network; and

the telephony network application when executed is configured to obtain the paired

caller identification information from the local contact book and to use the operating

system to provide the indication of the paired caller identification information to the

user interface section.

[00044] In another of its aspects the technology disclosed herein concerns a method

in a telephony device. The method comprises receiving a notification of an incoming

call from a telephony network and, upon receipt of the notification of the incoming call,

using a calling party telephone information for the incoming call to obtain the paired

caller identification information from a local contact book. The local contact book

comprises a pairing of calling party telephone information and corresponding caller

identification information. The method further comprises, upon receipt of the



notification of the incoming call, including the caller identification information of the

incoming call obtained from the local contact book on a missed call list as being a

missed call; and thereafter removing the incoming call from the missed call list when

the incoming call is accepted by the user of the telephony device.

[00045] In an example embodiment and mode the method further comprises, upon

receipt of the notification of the incoming call, using use the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.

[00046] In an example embodiment and mode the method further comprises

providing an indication of the caller identification information of the incoming call as

received from the local contact book as a missed call.

[00047] In an example embodiment and mode the notification of the incoming call

comprises a routing of the call to the telephony device by direct signaling or by a push

notification.

[00048] In an example embodiment and mode the method further comprises not

using any caller identification information maintained by the telephony network when

providing an indication of caller identification information to the user of the telephony

device.

[00049] In an example embodiment and mode the method further comprises, upon

receipt of notification of the incoming call, forwarding the calling party telephone

information from an operating system of the telephony device to a telephony network

application executable by the processor but associated with the telephony network. A

telephony network application obtains the paired caller identification information from

the local contact book and using the operating system to provide the indication of the

paired caller identification information to the user interface section.

BRIEF DESCRIPTION OF THE DRAWINGS

[00050] The foregoing and other objects, features, and advantages of the technology

disclosed herein will be apparent from the following more particular description of

preferred embodiments as illustrated in the accompanying drawings in which reference



characters refer to the same parts throughout the various views. The drawings are not

necessarily to scale, emphasis instead being placed upon illustrating the principles of

the technology disclosed herein.

[00051] Fig. 1 is a diagrammatic view of an exemplary communications

environment, including various elements which are associated with an Internet protocol

(IP) telephony system, which service a telephony device operating within coverage of

the Internet protocol (IP) telephony system in accordance with an exemplary

embodiment and mode.

[00052] Fig. 2 is a schematic view illustrating example functionalities and or units

comprising a non-limiting exemplary embodiment of a telephony device having on

board caller identification processing according to an exemplary embodiment.

[00053] Fig. 3 is a flowchart illustrating basic exemplary acts or steps performed by

a on-board caller identification processor of a telephony device according to an

exemplary embodiment and mode.

[00054] Fig. 4 is a schematic view illustrating example functionalities and or units

comprising a non-limiting exemplary, more detailed embodiment of a telephony device

according to Fig. 2, and further depicting various acts performed thereby.

[00055] Fig. 5 is a schematic view illustrating example functionalities and or units

comprising a non-limiting exemplary embodiment of a telephony device according to

another exemplary embodiment that includes on-board missed call list handling.

[00056] Fig. 6 is a flowchart illustrating basic exemplary acts or steps performed by

telephony device of Fig. 5 according to an exemplary embodiment and mode.

[00057] Fig. 7 is a schematic view illustrating example functionalities and or units

comprising a non-limiting exemplary, more detailed embodiment of a telephony device

according to Fig. 5, and further depicting various acts performed thereby.

[00058] Fig. 8 is a schematic view illustrating example functionalities and or units

comprising the telephony device according to Fig. 2, and showing that a search of a

local contact book database may be preferentially performed.



[00059] Fig. 9 is a schematic view showing an example of machine hardware

comprising one or more processors for implementing aspects of a wireless telephony

device according to exemplary embodiments.

DETAILED DESCRIPTION

[00060] In the following description, for purposes of explanation and not limitation,

specific details are set forth such as particular architectures, interfaces, techniques, etc.

in order to provide a thorough understanding of the technology disclosed herein.

However, it will be apparent to those skilled in the art that the technology disclosed

herein may be practiced in other embodiments that depart from these specific details.

That is, those skilled in the art will be able to devise various arrangements which,

although not explicitly described or shown herein, embody the principles of the

technology disclosed herein and are included within its spirit and scope. In some

instances, detailed descriptions of well-known devices, circuits, and methods are

omitted so as not to obscure the description of the technology disclosed herein with

unnecessary detail. All statements herein reciting principles, aspects, and embodiments

of the technology disclosed herein, as well as specific examples thereof, are intended to

encompass both structural and functional equivalents thereof. Additionally, it is

intended that such equivalents include both currently known equivalents as well as

equivalents developed in the future, i.e., any elements developed that perform the same

function, regardless of structure.

[00061] Thus, for example, it will be appreciated by those skilled in the art that

block diagrams herein can represent conceptual views of illustrative circuitry or other

functional units embodying the principles of the technology. Similarly, it will be

appreciated that any flow charts, state transition diagrams, pseudocode, and the like

represent various processes which may be substantially represented in computer

readable medium and so executed by a computer or processor, whether or not such

computer or processor is explicitly shown.

[00062] In the following description, the terms "VoIP system," "VoIP telephony

system," "IP system" and "IP telephony system" are all intended to refer to a system

that connects callers and that delivers data, text and video communications using

Internet Protocol data communications.



[00063] The following description will refer to "telephony communications." The

term "telephony communications" is intended to encompass any type of communication

that could pass back and forth between users of an IP telephony system. This includes

audio and video telephone, text messages, video messages and any other form of

telephony or data communication.

[00064] In the following description, references will be made to an "IP telephony

device." This term is used to refer to any type of device which is capable of interacting

with an IP telephony system to complete an audio or video telephone call or to send and

receive text messages, and other forms of communications. An IP telephony device

could be an IP telephone, a computer running IP telephony software, a telephone

adapter which is itself connected to a normal analog telephone, or some other type of

device capable of communicating via data packets. An IP telephony device could also

be a cellular telephone or a portable computing device that runs a software application

that enables the device to act as an IP telephone. Thus, a single device might be

capable of operating as both a cellular telephone and an IP telephone.

[00065] The following description will also refer to a mobile telephony device. The

term "mobile telephony device" is intended to encompass multiple different types of

devices. In some instances, a mobile telephony device could be a cellular telephone.

In other instances, a mobile telephony device may be a mobile computing device that

includes both cellular telephone capabilities and a wireless data transceiver that can

establish a wireless data connection to a data network. Such a mobile computing

device could run appropriate application software to conduct VoIP telephone calls via a

wireless data connection. Thus, a mobile computing device, such as an Apple

iPhoneTM, a RIM Blackberry or a comparable device running Google's Android

operating system could be a mobile telephony device.

[00066] In still other instances, a mobile telephony device may be a device that is

not traditionally used as a telephony device, but which includes a wireless data

transceiver that can establish a wireless data connection to a data network. Examples

of such devices include the Apple iPod TouchTM and the iPadTM. Such a device may

act as a mobile telephony device once it is configured with appropriate application

software.



[00067] Fig. 1 shows a telephony system 20, in context of an exemplary generic

communications system 22. In view of the fact that the telephony system 20 may be an

Internet (IP) telephony system, the telephony system 20 is shown as connected to a data

communications network such as Internet 24. A telephony device 30, which for sake of

illustration happens to be a mobile or wireless telephony device such as a user

equipment unit, smart phone, or laptop with mobile termination, for example, is

associated with a customer of the telephony system 20.

[00068] The customer is not only a customer of telephony system 20, but is also

served by the customer's home public land mobile network (PLMN) 32. The

customer's home public land mobile network 32 is shown in Fig. 1 as comprising a

PLMN gateway or switching center (GMSC) 34, as well as a PLMN home location

register (HLR) 36. In this respect, the customer's home public land mobile network

(PLMN) 32 or another telephone system may be considered as a "native" or "first"

telephony system for the customer, while the telephony system 20 may be considered a

"non-native" or "second" telephony system for the customer. In this regard, see, e.g.,

US Patent 8,265,083, incorporated herein by reference.

[00069] Both home public land mobile network 32 and telephony system 20 are

connected to the public switched telephone network (PSTN) 40. The public switched

telephone network (PSTN) 40 may comprise one or more radio access network(s)

(RANs) 42. The home public land mobile network 32 is connected to public switched

telephone network (PSTN) 40 through the PLMN gateway 34. Telephony system 20 is

also connected to public switched telephone network (PSTN) 40 through its gateway(s),

described hereinafter.

[00070] Fig. 1 further shows telephony device 30 as being situated in a radio access

network cell 44 which is served by base station 46 of a radio access network 42. The

base station 46 may be a base station controller (BSC), NodeB, eNodeB, or other type

of base station. As such, the network cell 44 may be referred to as a macro cell and the

base station 46 as a macro base station. Typically macro base stations such as macro

base station 46 communicate with wireless terminals using licensed frequencies.

[00071] It will be appreciated that some macro base stations belong to networks

which have data connection handling capability while other base stations belong to



networks that do not have data connection handling capability. The former networks

provide services such as call service and short message service (SMS), and typically

include base stations which report to a radio network controller node and which may

belong to a roaming area. The former networks additionally provide General Packet

Radio Service (GPRS)/3G/LTE services and typically include base stations

characterized as NodeB or eNodeB and for which routing areas are defined. The base

stations of both types of networks broadcast their roaming and routing area.

[00072] Fig. 1 also shows telephony device 30 as being within a smaller cell 48

(e.g., a micro cell, home cell, pico cell, or femto cell) which is served by a wireless

access point 50 of an internet-connected wireless access service. The access point 50

may provide Wi-Fi or WiMAX access to telephony device 30. Wi-Fi is a technology

that allows an electronic device to exchange data or connect to the Internet wirelessly

using microwaves in the 2.4 GHz and 5 GHz bands, and thus includes any "wireless

local area network (WLAN) products that are based on the Institute of Electrical and

Electronics Engineers' (IEEE) 802.11 standards". The smaller cell 48 may also be

referred to as an access point cell. Typically access points such as access point 50

communicate with wireless terminals using unlicensed frequencies. Thus, in the Fig. 1

situation, the telephony device 30 has a data connection through wireless access point

50 to the internet telephony service 20.

[00073] Fig. 1 also shows by broken lines that the telephony device 30 may roam

away from access point 50 and therefore is no longer with in WiFi or WiMax coverage.

After roaming away from WiFi or WiMax coverage the data connections of telephony

device 30 may be handled by base station 46 if base station 46 is configured to handle

data connections, e.g., is a Node-B or eNodeB type base station which has a data

connection such as GPRS/3G/LTE. As such, being within coverage of Node-B base

station 46 the roaming telephony device 30 is able to make a data connection through

the licensed frequencies of the base station 46 over the air interface, through

appropriate core network nodes such as Serving GPRS Support Node (SGSN) 47 and

GPRS Gateway Support Node (GGSN) 49 to internet 24, and through internet 24 to

telephony system 20. Thus, although not using the WiFi or unlicensed frequencies, as

shown by the dotted-dashed line in Fig. 1 the roamed telephony device 30 still has

access through the data services of the macro cell to telephony system 20, and thus

remains "in coverage".



[00074] As also shown in Fig. 1, communications system 22 may also comprise a

push notification service or push notification server 51. The push notification service

5 1 is shown as being coupled to the Internet 24, which allows the push notification

service 5 1 to send push notifications to the mobile telephony device 30. The push

notifications could be sent to the mobile telephony device 30 via the Internet 24, or via

a path that includes the Internet 24 and the a cellular data network (e.g., radio access

networks 42). In alternate embodiments, the push notification service 5 1 may

communicate directly with the cellular network (e.g., radio access networks 42) in

order to cause push notifications to be delivered to mobile telephony device 30.

[00075] The telephony device 30 of Fig. 1 provides on-board caller identification

processing. In an example embodiment and mode on-board caller identification

processing is facilitated by on-board caller identification processor 52. In an example

implementation the on-board caller identification processor 52 may work in conjunction

with, e.g., execute instructions of, a client software application herein known as "CoIP

application" 53, as described hereinafter. In view of the fact that the CoIP application

53 may be provided by or in conjunction with the telephony service 20, the CoIP

application 53 is characterized as an "over the top" ("OTT") or non-native executable

application. Fig. 2 shows an example generic telephony device 30 having on-board

caller identification processor 52; Fig. 4 shows a more detailed example

implementation of the telephony device of Fig. 2 . Fig. 5 shows an example alternative

embodiment of telephony device 30 having a missed call processor; Fig. 7 shows a

more detailed example implementation of the telephony device of Fig. 5 .

[00076] Fig. 2 thus shows a generic exemplary embodiment of telephony device 30

that provides on-board caller identification processing. As shown in Fig. 2, telephony

device 30 comprises radio frequency section 54, also known as a radio frequency

interface, for enabling the telephony device 30 to communicate over radio frequencies,

e.g., over an air or radio interface, with an appropriate communication node. As

understood from Fig. 1, in some situations the communication node may be the wireless

access point 50 through which the telephony device 30 participates in WiFi or WiMax

type data communications, as a link in overall data communications with the IP

telephony service 20. In other situations also understood from Fig. 1 the

communication node may be a macro base station 46 through which the telephony

device 30 participates in GPRS-type communications, as a link in overall data



communications with the IP telephony service 20. The person skilled in the art will

understand that radio frequency section 54 therefore includes appropriate transmitter(s)

and receiver(s), as well as antenna(s), as well as radio frequency processing circuitry

for pre-processing or post-processing of signals applied to or received from such

transmitted s) and receiver(s).

[00077] The telephony device 30 also comprises processor section 56 and user

interface section 58. The user interface section 58 may comprise one or more different

types of interface devices, and includes interface devices that are configured to

facilitate interaction with a user. Among the interface devices that may comprise user

interface section 58 are a display/touch screen, a keyboard, one or more switches or

buttons, a microphone, and a speaker.

[00078] The processor section 56 may comprise one or more processor(s) or

controller(s) as elaborated herein and discussed further with respect to Fig. 9 . The

processor section 56 executes various sets of instructions stored on non-transient

computer-readable media. One of the sets of instructions comprises an operating

system 60 for telephony device 30. Other of the sets of instructions may comprise

software programs, at least some of which are in the form of computerized applications

("apps")- One such application may be an application provided by or designed to work

in conjunction with communications with a telephony network, such as internet-based

telephony system 20, and thus may generically be termed a "network application"

installed on the telephony device. In view of the fact that the communications

encompassed by the technology described herein are not limited to voice

communications, the internet-based telephony system 20 may also be referred to as a

"Communication over IP", or "CoIP system", and its network application executed by

processor section 56 of telephony device 30 may be referred to as the aforementioned

"CoIP application" 53. As such, "CoIP" comprises but it not limited to VoIP

communications.

[00079] As described herein, the CoIP application 53 includes functionality in the

form of coded, executable instructions that enable telephony device 30 to perform an

on-board caller identification function. Since such functionality/instructions are

executed by processor section 56, the telephony device 30 is said to comprise the on

board caller identification processor 52. The on-board caller identification processor 52



works in conjunction with an on-board local contact book 72 that is stored in non-

transient memory and is managed and maintained by aspects of telephony device 30

outside of CoIP application 53.

[00080] The local contact book 72 preferably comprises plural entries, each entry

comprising at least a pairing of calling party telephone information and caller

identification information. The calling party telephone information may comprise, for

example, a calling party telephone number. The caller identification information

typically comprises information by which the user of the telephony device 30 can

recognize a name (caller name) or other moniker of the calling party more readily than

the calling party telephone information (in many instances the calling party telephone

information may not be recognized or understood at all). While some of the entries of

local contact book 72 may be downloaded from the telephony network, preferably at

least some of information in the local contact book 72 is entered into the memory by the

user via the user interface section 58.

[00081] As indicated previously, a wireless device such as telephony device 30 may

upload its local contact book to a network server, e.g., to a server of internet-based

telephony system 20. Upon first time registration of the network application with the

network, there may be an initial synchronization of the contact book with the server,

and thereafter any update of the local contact book may require re-synchronization with

the version of the contact book maintained by the network server. When the network

directs a call to the telephony device 30, the call is routed from the network to the

telephony device 30 by direct signaling (such as a Session Initiation Protocol [SIP]

Invite) or by a push notification (e.g., APNS on Apple or GCM on Google). Before

sending such signaling or push notification the network may resolve or translate the

phone number (or any other caller information) of the calling party to a caller identifier

using the version of the contact list maintained at the network server, and include the

network-deduced caller identifier in the signaling or push notification provided to the

called party.

[00082] Before describing further the operation of on-board caller identification

processor 52, use and implementation of push notification service 5 1 is described in

basic terms. In general, a push notification service 5 1 allows an application such as

CoIP application 53 that is installed on a telephony device 30 to complete a registration



process that results in CoIP application 53 receiving a device token. The device token

uniquely identifies the telephony device 30. The CoIP application 53 on the telephony

device 30 then provides this token to the service provider that created the application

(e.g., telephony system 20) on the telephony device 30. Once the telephony system 20

has possession of the token associated with the telephony device 30, the telephony

system 20 can cause the push notification service 51 to send push notifications to the

telephony device 30. A request for a push notification that is sent from the telephony

system 20 to the push notification service 5 1 would include the device token, and

information about the type of push notification that is to be sent to the telephony device

30. When the push notification service 51 receives a push notification request from

telephony system 20, push notification service 5 1 uses the information in the request to

create a formatted push notification that it then delivers to telephony device 30. The

push notification can cause the telephony device 30 to take several different actions.

For example, a push notification can cause telephony device 30 to update a number

displayed on a badge associated with CoIP application 53. The number usually

indicates that new information is available to CoIP application 53, and the number may

indicate the quantity of the new information. When a user sees a number on an

application badge, the user can press the badge to load and run the application (e.g.,

CoIP application 53), which usually results in the CoIP application 53 requesting and

obtaining the new information that is waiting. A push notification can also cause a

notification message to be displayed on telephony device 30. The notification message

will usually include two buttons that the user can press. One button, usually labeled as

"DISMISS," allows the user to dismiss the notification message. If the user presses

this button, the notification message will no longer be displayed, and no further action

will be taken by the mobile device. However, if the user pushes the other button, which

is usually labeled as "VIEW," telephony device 30 will normally load and run the

application (e.g., CoIP application 53) on telephony device 30. See, e.g., US Patent

Application 13/940,647, filed July 12, 2013, entitled "Method and Apparatus for VoIP

Communication Completion to a Mobile Device", and US Patent Application

13/940,804, filed July 12, 2013, entitled "Method and Apparatus for VoIP

Communication Completion to a Mobile Device", both of which are incorporated

herein by reference in their entirety.

[00083] Having described push notifications generally, it should be mentioned that

even though a SIP INVITE can be used to receive in an inbound call on some versions



of operating system 60, there are still situations where that exist where a SIP INVITE

can not be used. Such situations include, for example, when the CoIP application 53 is

terminated by user or operating system 60. In those cases, a push notification may be

used to alert the inbound call. As described further herein, in some versions of the

operation system 60 these push notifications cannot execute background code to do the

lookup, e.g., to obtain the paired caller identification information from the local contact

book 72. The silent push on other versions of the operating system 60 address this

limitation which is relevant to this claim.

[00084] The on-board caller identification processor 52 eliminates or renders

unnecessary involvement of the telephony network in providing caller identification in

the process of the telephony device 30 receiving an incoming call. As explained herein,

the on-board caller identification processor 52 consults the local contact book 72 and

(without any post-call reception signaling interaction with the network) provides (in

user interface section 58) an indication of the on-board caller identification information

as obtained from local contact book 72. In other words, the on-board caller

identification processor 52 is configured, upon receipt of the notification of the

incoming call, to use the calling party telephone information to obtain the paired caller

identification information from the local contact book and to provide an indication of

the paired caller identification information to the user via the user interface section.

[00085] The indication of the on-board caller identification information may be

provided in various ways, including visual or audible. Fig. 2 shows an exemplary

embodiment in which user interface section 58 comprises a display device 74, and

further illustrates a screen or message 75 which provides caller identification

information in the form of a contact name as extracted from the local contact book 72.

[00086] Fig. 3 illustrates example acts or steps that comprise an example method of

operating the telephony device 30 in accordance with the technology disclosed herein.

Act 3-1 comprises the telephony device 30 receiving a notification of an incoming call

from a telephony network. As mentioned above, the notification may be using SIP

INVITE signaling or a push notification. Upon receipt of the notification of the

incoming call, act 3-2 comprises the on-board caller identification processor 52

obtaining caller identification information from local contact book 72 (stored in a non-

transient memory of the telephony device) by using calling party telephone information



associated with the incoming call. For example, the on-board caller identification

processor 52 uses the calling party telephone information as an index or key to locate or

fetch the caller identification information paired therewith in local contact book 72.

Act 3-3 comprises the on-board caller identification processor 52 providing an

indication of the paired caller identification information from the local contact book 72

for output (e.g., in user interface section 58) to a user of the telephony device, e.g., via a

local user interface of telephony device 30.

[00087] Fig. 4 shows an example embodiment of telephony device 30 in more

detail. In addition to radio frequency section 54, processor section 56, and user

interface section 58, Fig. 4 shows memory section 76. The memory section 76 may

comprise one or more different types of non-transient memories, including random

access memory (RAM) and read only memory (ROM). As mentioned above, memory

section 76 may have stored therein instructions, in the form of programs or system,

which are executed by processor section 56. In other words, the programs or systems

stored in memory section 76 are, at appropriate times, loaded into instruction registers

or the like of processor section 56 and are executed by processor section 56. For

example, the operating system 60 is also stored in memory section 76 and executed by

processor section 56.

[00088] The CoIP application 53 is also executed by processor section 56. The

CoIP application 53 may take the form of a computer software product comprising

instructions stored on a non-transient memory which, when executed by processor

section 56 of telephony device 30, result in performance of the acts herein described

(see, e.g., the acts of Fig. 3).

[00089] Fig. 4 shows the CoIP application 53 as including instructions which, when

executed by processor section 56, implement the on-board caller identification

processor 52. Although the on-board caller identification processor 52 is not shown in

Fig. 4, it is understood, e.g., with reference to Fig. 1 and Fig. 2, to be implemented by

processor section 56. The CoIP application 53 is shown in Fig. 4 as comprising call

handling unit 80 and contact name fetching unit 81.

[00090] Although operating system 60 comprises many aspects, only those

pertinent to the technology disclosed herein are specifically discussed herein. In this



regard, Fig. 4 shows an example embodiment of operating system (OS) 60 as

comprising OS call receipt handling unit 85, OS call announcing unit 86, and OS call

acceptance logic 87. The OS call receipt handling unit 85 comprises both a SIP call

handling subunit 85S and a push notification call handling subunit 85P. The SIP call

handling subunit 85S handles an inbound call received through carrier signaling to

telephony device 30; push notification call handling subunit 85P handles an inbound

call received through a push notification (e.g.,. from push notification service 51).

[00091] The memory section 76 also includes other routines and functions, as well

as databases or information storage area. For example, memory section 76 includes

local contact book database 90 and its contact book manager 91. The local contact

book database 90 stores the local contact book 72 with its pairing of calling party

telephone information and caller identification information for plural entries. The

contents of local contact book database 90 may be configured, inquired, and extracted

using contact book manager 91. In other words, input and output operations, as well as

search operations, for local contact book database 90 are performed by contact book

manager 91.

[00092] Fig. 4 also shows various operations, including the basic acts of Fig. 3,

performed by the various units of the more detailed embodiment of telephony device

30. It is again noted that, although Fig. 4 generally shows processor section 56, it

should be remembered that processor system 56 includes on-board caller identification

processor 52 (see Fig. 2), and at times these terms are used interchangeably since the

processor section 56 may implement the on-board caller identification processor 52.

[00093] Act 4-1 of Fig. 4 shows a notification of an incoming call being routed to

telephony device 30 from a telephony network, such as internet-based telephony system

20. As indicated above, the incoming call may be routed from a server of the telephony

network either by direct signaling (e.g., SIP INVITE) or by a push notification. Both

the SIP INVITE and push payloads include calling party telephone information, e.g., a

caller telephone number. However, in the case of direct signaling (e.g., the SIP

INVITE) the operating system 60 of telephony device 30 receives the inbound call

through carrier signaling as opposed to a push notification from push notification server

51. Moreover, as explained above, on some versions of operating system 60 there are

situations where in which a SIP INVITE can not be used. Such situations include, for



example, when the CoIP application 53 is terminated by user or operating system 60.

In those cases, a push notification may be used to alert the inbound call.

[00094] In the context of the technology disclosed herein, push notifications

pertaining to caller identification are directed by the operating system 60 to the CoIP

application 53, an over-the-top (OTT) application executed by processor section 56. A

push notification server, when providing a push notification of an incoming call, may

provide a telephone number of the calling party. Optionally, the push notification

server may attempt to determine a caller identifier for the calling party. However,

determining the call identifier involves extra processing effort and time, and requires

further signaling overhead thereby increasing signaling congestion. Moreover, the

information consulted by the notification server when attempting to obtain caller

identifier information may be outdated.

[00095] In general push notifications may be classified as public or private. A

private push notification generally provides some form of alert to the user upon arrival

of the push notification, e.g., a banner or notification message that may require further

interaction from the user before the application to which the push notification is

directed is given central processing (CPU) time. A second type of push notification is a

private notification, in which the user is not provided with an alert but instead the push

notification is essentially transparently (to the user) and automatically (without user

intervention or approval or input) directed by the operating system to the particular

application to which the push notification pertains. The Apple iOS7 operating system

is an example of an operating system that facilitates private push notifications.

[00096] The notification of the incoming call (depicted by act 4-1) is handled by the

operating system 60, and particularly by OS call receipt handling unit 85. As act 4-2

the operating system 60 forwards the notification of the incoming call, e.g., the push

notification or the direct signaling, to on-board caller identification processor 52, and

particularly to call handling unit 80. In other words, the processor section 56 is

configured, upon receipt of notification of the incoming call, to forward the calling

party telephone information from operating system 60 to CoIP application 53. As

understood from the foregoing, the CoIP application 53 is executable by processor

section 56 but is associated with (e.g., provided by or configured to work in conjunction

with) the internet-based telephony system 20. Thus, the processor section 56, upon



receipt of the notification of the incoming call, invokes (e.g., calls or activates) a non-

native application (OTT application) associated with the telephony network (e.g., CoIP

application 53). In this regard, it was mentioned previously that telephony network 20

is a non-native telephony network for the telephony device. The non-native application

(e.g., CoIP application 53) comprises instructions stored on non-transient computer

readable medium which, when executed, use the calling party telephone information to

obtain the paired caller identification information from the local contact book, and

further to provide the indication of the paired caller identification information to the

user interface section.

[00097] As act 4-3 the processor section 56 (e.g., on-board caller identification

processor 52) executes instructions included in CoIP application 53 (an the OTT

application) to lookup and obtain the caller identification information in the local

contact book 72. In particular, the contact name fetching unit 8 1 sends the calling party

telephone information obtained from the incoming direct signaling or push notification

to contact book manager 9 1 and obtains from local contact book database 90 the caller

identification information paired with the calling party telephone information. Then,

knowing the caller identification information which is paired with the calling party

telephone information, as act 4-5 the processor section 56 functioning as the on-board

caller identification processor 52 uses the OS call announcing unit 86 of operating

system 60 to provide the caller identification information (e.g., the contact name) to the

user of telephony device 30 at or about the time of ringing or alerting the user of the

incoming call. Thus, CoIP application 53, when executed, is configured to obtain the

paired caller identification information from the local contact book 72 and to use the

operating system 60 to provide the indication of the paired caller identification

information to the user interface section 58.

[00098] An indication of the caller identification information may be provided to

one or more of the devices comprising user interface section 58. Fig. 4 so happens to

show the caller identification information as being provided to display device, whereon

is depicted the notification screen 75 as hereinbefore described. The indication of the

caller identification information may be provided in various displayed forms, such as

(for example) a notification banner (e.g., a banner on part of a screen) or as a full screen

display (e.g., on an incoming call screen). The particular display manner may be

related to or depend on the nature of operating system 60. For example, on an Android



type operating system the indication may be provided as a full screen, while on an

Apple operating system (iOS) a local push notification may be invoked that would

generate a customized notification banner.

[00099] The indication of the caller identification information may also be provided

to other output devices, such as audible output device 93 (speaker). Other user

interface devices comprising user interface section 58 may comprise tactile output

device (e.g., haptic device) 94 and microphone 95.

[000100] Thus, in an exemplary embodiment and mode, the processor section 56 of

telephony device 30 when implementing the on-board caller identification processor 52

does not use any caller identification information maintained by the telephony network

in order to provide an indication of caller identification information to the user of the

telephony device.

[000101] In whatever form or device the indication of caller identification

information is provided, such indication is the only aspect of execution of on-board

caller identification processor 52 that is discernible (e.g., visible) to the end user of

telephony device 30, as all preceding acts and steps are internal and are essentially

"pre-call" processing.

[000102] The on-board caller identification processor 52 as described herein may be

implemented within existing and previous Android™ Operation System (e.g.,

Google®) devices. On such Android™ systems the CoIP application 53 with its on

board caller identification processor 52 can both run in the background and also get to

run custom application code (e.g., "get CPU") upon receiving a push notification (e.g.,

via Google Cloud Messenger [GCM]).

[000103] . For Apple® operation system devices (iOS), on the other hand,

implementation of the on-board caller identification processor 52 may be OS version

dependent. In versions in which on-board caller identification processor 52 runs in the

background the on-board caller identification processor 52 receives the inbound call

notification via SIP INVITE and gets the needed CPU to run instructions for the acts as

described herein. Some versions of the Apple operation system such as the iOS7 Apple

operating system provide the aforementioned "private" or "silent" push feature. Those



operating systems can get CPU upon arrival of a "silent" or "private" push and thereby

run instructions for the acts as described herein. Such operation system versions differ

from previous versions that allowed only "public push" having content that was visible

immediately to the end user without the application getting any CPU to be able to

customize the notification beforehand.

[000104] The apparatus and methods of the technology disclosed herein which use

the local contact book to lookup or otherwise obtain paired caller identification

information has numerous advantages. For example, the telephony device 30 is not

dependent upon a possibly outdated contact list maintained externally, e.g., maintained

by a telephone service provider or other server. Nor is there the need to maintain

synchronization between the local contact book and an external counterpart for caller

identification purposes. In the case of incoming call notification being provided by a

push notification service, the push notification server does not have to perform the

additional task of determining the caller identification information. Eliminating such

task reduces the signaling and, not only between the call notification server and an

external contact list, but also by reducing the payload of the push notification since the

caller identification information now not need be included. Moreover, such elimination

may increase speed of delivery of the incoming call. Yet further, in the case of private

push notifications, the user is automatically provided with a single and timely

indication of the caller identifier associated with the incoming call.

[000105] Fig. 5 illustrates an exemplary embodiment and mode wherein CoIP

application 53 includes missed call processor 100. The missed call processor 100 may

comprise or work in conjunction with the on-board caller identification processor 52 of

the example embodiment of Fig. 2 . Acts performed by the missed call processor 100

include those illustrated in Fig. 6 . The acts of Fig. 6 generally include the act 3-1

through 3-3 of Fig. 3, with act 3-3 (providing the indication of caller identification

information to the user interface section 58) being desirable but optional. The

additional acts of Fig. 6 comprise act 3-4 and act 3-5. Act 3-4 comprises storing, upon

receipt of then notification of the incoming call, an indication that the call is missed.

Storing an indication that the call is missed may comprise storing the caller

identification information for the call (obtained by act 3-2) on a missed call list 110.

Act 3-4 may be performed in parallel, e.g., essentially simultaneously, with optional act

3-3 (providing the indication of caller identification information to the user). Act 3-4 is



thus in some sense premature and its stored indication may be considered as tentative,

since the user has not yet had opportunity to respond or answer the call.

[000106] Act 3-5 comprises determining whether the incoming call is, in fact,

actually answered or responded to by the user. If the user responds to (e.g., "picks up"

or otherwise accepts) the call, the call may be considered as "answered" and (as act 3-6)

the call removed from the missed call list 110. If there is no answer or response to the

incoming call after a predetermined period of time, the incoming call is considered as

"missed" and the caller identification information for the incoming call remains on the

missed call list 110 (as indicated by act 3-7).

[000107] Fig. 7 resembles Fig. 4, but shows more details of structure and operation

of CoIP application 53 concerning the example embodiment which includes missed call

processor 100. The missed call processor 100 may be implemented by processor

section 56. The Fig. 7 shows the CoIP application 53 as comprising not only the call

handling unit 80 and contact name fetching unit 81, but also missed call logic 82. Fig.

7 also shows inclusion of missed call list 110, in the form of a missed call database, as

well as missed call manager 112 which performs input and output operations with

respect to missed call list 110.

[000108] Fig. 7 further shows by act 4-3m-l that, upon reception of the notification

of the incoming call, the processor section 56, when implementing the missed call

processor 100 and particularly when executing missed call logic 82 (e.g., in parallel

with act 4-3), posts or lists (in accordance with act 3-4) the caller identification

information of the incoming call on the missed call list 110. In other words, upon

receipt of the notification of the incoming call, the incoming call is marked on missed

call list 110 as being missed. The incoming call may be listed by caller identification

information and optionally additionally by calling party telephone information, and

may include other information such as time of receipt of the incoming call.

[000109] Only if the user of telephony device 30 picks up or otherwise affirmatively

responds (e.g., accepts) the call does the missed call logic 82 change the status of the

incoming call, e.g., deletes or removes the caller identification information of the

incoming call from missed call list 110 (as indicated by act 4-3m-2) or otherwise

unmarks the incoming call as being answered or accepted. The missed call processor



100 may be apprised of call acceptance upon notification by OS call acceptance logic

87 of operating system 60.

[000110] When a call is missed, as act 4-6 missed call logic 82 of CoIP application

53 may prompt one or more of the devices of user interface section 58 to provide an

indication that the call is missed. Such an indication is depicted by screen 114 shown

as output on display device 74, e.g., a brief textual statement that a call was missed

from a certain contact whose caller identification information is displayed in screen

114. The screen may provide not only the caller identification information for the

missed call, but also the time of the incoming missed call.

[000111] In an example embodiment the missed call list 110 may actually be a

received call list wherein the caller identification information of the "missed" calls are

specially flagged or otherwise marked as missed or unanswered. In such example

embodiment, the storing of an indication that the call is missed accordingly to act 3-4 of

Fig. 6 may comprise marking or flagging the caller identification information of the

incoming call in a call received list. Conversely, removing the indication (act 3-6) may

comprise removing or unsetting the flag or marker associated with the caller

identification information of the received call.

[000112] It should be understood that the acts of Fig. 7 may be performed in

conjunction with other acts of Fig. 4, including those performed by on-board caller

identification processor 52, even though such other acts may not be specifically

illustrated in Fig. 7 . Moreover, notification of the incoming call for Fig. 7 may be

provided either by direct signaling (e.g., SIP INVITE) or by push notification (e.g.,

either public or private, as previously discussed).

[000113] Fig. 8 shows that act 4-3 of Fig. 4 or Fig. 7, involving a search of local

contact book database 90, may be preferentially performed. That is, the telephony

device 30 may comprise an optimizing logic or processor (one or both of contact name

fetching unit 8 1 and/or contact book manager 91) seek to optimize the caller

identification lookup operation. For example, instead of scanning all the contacts in the

local contact book database 91, the optimizing logic may first scan only a "preferred

sub set" of the numbers (for example: recent calls), as indicated by contact subset CS of

local contact book database 90. The preferred contact subset CS may have un-



proportional matching. For example, although the local contact book database 90 may

have 2000 entries/people, the optimizing logic or processor initially searches only the

preferred contact subset CS of, for example, ten to twenty number in a case in which

ninety percent of incoming calls are from the contact subset CS of ten to twenty calls.

Of course, the number or constituency of the preferred contact subset CS may change

from embodiment to embodiment and depending on the nature and extent of contacts of

the particular user involved.

[000114] Functions described herein, including the CoIP application 53 of wireless

telephony device 30 may, at least in some embodiments and modes, be performed by

machine hardware. Fig. 9 shows an example of such machine hardware as comprising

one or more processors 120 (which may be or comprise processor section 56 of

telephony device 30), program instruction memory 122; other memory 124 (e.g., RAM,

cache, etc.); input/output interfaces 126; peripheral interfaces 128; support circuits 129;

and busses 130 for communication between the aforementioned units.

[000115] The memory 124, or computer-readable medium, may be one or more of

readily available memory such as random access memory (RAM), read only memory

(ROM), floppy disk, hard disk, flash memory or any other form of digital storage, local

or remote, and is preferably of non-volatile nature. The support circuits 129 are

coupled to the processors 120 for supporting the processor in a conventional manner.

These circuits include cache, power supplies, clock circuits, input/output circuitry and

subsystems, and the like.

[000116] Software routines such as software for CoIP application 53 (including on

board caller identification processor 52 and missed call processor 100) of wireless

telephony device 30 may be computer program products which include coded

instructions stored on non-transient medium and which are executed by processors

120/56 of wireless telephony device 30 for performing the acts described herein. For

the machine hardware of wireless telephony device 30 such software/computer program

products may be stored on non-transient memory such as program instruction memory

122. Also, the software routines could also be stored remotely from the CPU, e.g.,

remotely from processors 120/56. For example, the software could be resident on

servers and memory devices that are located remotely from the CPU, but which are

accessible to the CPU via a data network connection. Such software, when executed by



processors 120, transforms the general purpose computer into a specific purpose

computer that performs one or more functions of telephony device 30. Although the

processes of the disclosed embodiments may be discussed as being implemented as a

software routine, some of the method steps that are disclosed therein may be performed

in hardware as well as by a processor running software. As such, the embodiments may

be implemented in software as executed upon a computer system, in hardware as an

application specific integrated circuit or other type of hardware implementation, or a

combination of software and hardware. The software routines of the disclosed

embodiments are capable of being executed on any computer operating system, and is

capable of being performed using any CPU architecture.

[000117] The functions of the various elements including functional blocks,

including but not limited to those labeled or described as "computer", "processor" or

"controller", may be provided through the use of hardware such as circuit hardware

and/or hardware capable of executing software in the form of coded instructions stored

on computer readable medium. Thus, such functions and illustrated functional blocks

are to be understood as being either hardware-implemented and/or computer-

implemented, and thus machine-implemented.

[000118] In terms of hardware implementation, the functional blocks may include or

encompass, without limitation, digital signal processor (DSP) hardware, reduced

instruction set processor, hardware (e.g., digital or analog) circuitry including but not

limited to application specific integrated circuit(s) [ASIC], and/or field programmable

gate array(s) (FPGA(s)), and (where appropriate) state machines capable of performing

such functions.

[000119] In terms of computer implementation, a computer is generally understood

to comprise one or more processors or one or more controllers, and the terms computer

and processor and controller may be employed interchangeably herein. When provided

by a computer or processor or controller, the functions may be provided by a single

dedicated computer or processor or controller, by a single shared computer or processor

or controller, or by a plurality of individual computers or processors or controllers,

some of which may be shared or distributed. Moreover, use of the term "processor" or

"controller" shall also be construed to refer to other hardware capable of performing



such functions and/or executing software, such as the exemplary hardware recited

above.

[000120] Although the description above contains many specificities, these should

not be construed as limiting the scope of the technology disclosed herein but as merely

providing illustrations of some of the presently preferred embodiments of the

technology disclosed herein. Thus the scope of the technology disclosed herein should

be determined by the appended claims and their legal equivalents. Therefore, it will be

appreciated that the scope of the technology disclosed herein fully encompasses other

embodiments which may become obvious to those skilled in the art, and that the scope

of the technology disclosed herein is accordingly to be limited by nothing other than the

appended claims, in which reference to an element in the singular is not intended to

mean "one and only one" unless explicitly so stated, but rather "one or more." All

structural, chemical, and functional equivalents to the elements of the above-described

preferred embodiment that are known to those of ordinary skill in the art are expressly

incorporated herein by reference and are intended to be encompassed by the present

claims. Moreover, it is not necessary for a device or method to address each and every

problem sought to be solved by the technology disclosed herein, for it to be

encompassed by the present claims. Furthermore, no element, component, or method

step in the present disclosure is intended to be dedicated to the public regardless of

whether the element, component, or method step is explicitly recited in the claims. No

claim element herein is to be construed under the provisions of 35 U.S.C. 112, sixth

paragraph, unless the element is expressly recited using the phrase "means for."



WHAT IS CLAIMED IS:

1. A telephony device comprising:

a radio interface configured to receive a notification of an incoming call from a

telephony network;

a user interface section configured to facilitate interaction with a user of the

telephony device;

a memory comprising a local contact book, the local contact book comprising a

pairing of calling party telephone information and corresponding caller identification

information;

a processor configured, upon receipt of the notification of the incoming call, to

use the calling party telephone information to obtain paired caller identification

information from the local contact book and to provide an indication of the paired caller

identification information to the user interface section.

2 . The telephony device of claim 1, wherein the processor is configured, upon

receipt of the notification of the incoming call, to invoke a non-native application

associated with the telephony network, the telephony network being a non-native

telephony network for the telephony device, and wherein the non-native application

comprises instructions stored on non-transient computer readable medium which, when

executed, use the calling party telephone information to obtain the paired caller

identification information from the local contact book and to provide the indication of

the paired caller identification information to the user interface section.

3 . The telephony device of claim 1, wherein the notification of the incoming call

comprises a routing of the call to the telephony device by direct signaling.

4 . The telephony device of claim 1, wherein the notification of the incoming call

comprises a routing of the call to the telephony device by a push notification.

5 . The telephony device of claim 4, wherein the notification of the incoming call

comprises a routing of the call to the telephony device by a private push notification.



6 . The telephony device of claim 1, wherein the processor is configured not to

use any caller identification information maintained by the telephony network when

providing an indication of caller identification information to the user of the telephony

device.

7 . The telephony device of claim 1, wherein

the processor is configured, upon receipt of notification of the incoming call, to

forward the calling party telephone information from an operating system of the

telephony device to a telephony network application executable by the processor but

associated with the telephony network; and

the telephony network application when executed is configured to obtain the

paired caller identification information from the local contact book and to use the

operating system to provide the indication of the paired caller identification information

to the user interface section.

8. The telephony device of claim 1, wherein the processor is further configured:

upon receipt of the notification of the incoming call, to include the caller

identification information of the incoming call obtained from the local contact book on

a missed call list as being a missed call; and

to remove the incoming call from the missed call list when the incoming call is

accepted by the user of the telephony device.

9 . The telephony device of claim 1, wherein the processor is further configured

upon receipt of the notification of the incoming call, to use the calling party telephone

information to obtain paired caller identification information from a subset of the local

contact book.



10. A method of operating a telephony device comprising:

receiving a notification of an incoming call from a telephony network;

upon receipt of the incoming call, obtaining caller identification information

from a local contact book stored in a non-transient memory of the telephony device by

using calling party telephone information associated with the incoming call, the local

contact book comprising a pairing of the calling party telephone information and the

corresponding caller identification information;

providing an indication of the paired caller identification information from the

local contact book for output to a user of the telephony device.

11. The method of claim 10, further comprising, upon receipt of the notification

of the incoming call, invoking a non-native application associated with the telephony

network, the telephony network being a non-native telephony network for the telephony

device, and wherein the non-native application comprises instructions stored on non-

transient computer readable medium which, when executed, use the calling party

telephone information to obtain the paired caller identification information from the

local contact book and to provide the indication of the paired caller identification

information.

12. The method of claim 10, wherein receiving the notification of the incoming

call comprises receiving a routing of the call to the telephony device by direct

signaling.

13. The method of claim 10, wherein receiving the notification of the incoming

call comprises receiving a routing of the call to the telephony device by a push

notification.

14. The method of claim 13, further comprising receiving a routing of the call to

the telephony device by a private push notification.

15. The method of claim 10, further comprising the telephony device not using

any caller identification information maintained by the telephony network when

providing an indication of caller identification information to the user of the telephony

device.



16. The method of claim 10, further comprising:

a processor of the telephony device, upon receiving the notification of the

incoming call, forwards the calling party telephone information from an operating

system of the telephony device to a telephony network application executable by the

processor but associated with the telephony network; and

the telephony network application, when executed:

obtaining the paired caller identification information from the local

contact book; and

using the operating system to provide the indication of the paired caller

identification information to the user interface section.

17. The method of claim 10, further comprising:

upon receipt of the notification of the incoming call, to include the caller

identification information of the incoming call obtained from the local contact book on

a missed call list as being a missed call;

to remove the incoming call from the missed call list when the incoming call is

accepted by the user of the telephony device.

18. The method of claim 10, further comprising upon receipt of the notification

of the incoming all, using the calling party telephone information to obtain paired

caller identification information from a subset of the local contact book.

19. A computer program product comprising instructions stored on a non-

transient memory which, when executed by a processor of a telephony device, result in

performance of the following acts:

upon receipt of an notification of the incoming call from a telephony network,

obtaining caller identification information from a local contact book stored in a non-

transient memory of the telephony device by using calling party telephone information

associated with the incoming call, the local contact book comprising a pairing of the

calling party telephone information and the caller identification information;

providing an indication of the paired caller identification information from the

local contact book for output to a user of the telephony device.



20. The computer program product of claim 19, comprising instructions stored

on the non-transient memory which, when executed by the processor of the telephony

device, upon receipt of the notification of the incoming call, invoke a non-native

application associated with the telephony network, the telephony network being a non-

native telephony network for the telephony device, and wherein the non-native

application uses the calling party telephone information to obtain the paired caller

identification information from the local contact book and to provide the indication of

the paired caller identification information.

21. The computer program product of claim 19, comprising instructions stored

on the non-transient memory which, when executed by the processor of the telephony

device, result in performance of the following further acts:

upon receipt of the notification of the incoming call, including the caller

identification information of the incoming call obtained from the local contact book on

a missed call list as being a missed call;

removing the incoming call from the missed call list when the incoming call is

accepted by the user of the telephony device.

22. The computer program product of claim 19, wherein receiving the

notification of the incoming call comprises receiving a routing of the call to the

telephony device by direct signaling.

23. The computer program product of claim 19, wherein receiving the

notification of the incoming call comprises receiving a routing of the call to the

telephony device by a push notification.

24. The computer program product of claim 19, wherein receiving the

notification of the incoming call comprises receiving a routing of the call to the

telephony device by a private push notification.
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