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respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
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Page 6 0of 93



Attorney Docket No. 07001.1550

SYSTEM AND METHOD FOR PROVISION OF A SECOND LINE
SERVICE TO A TELECOMMUNICATIONS DEVICE

CROSS-REFERENCE

[0001] The Appendix attached hereto is a part of the specification.

BACKGROUND

[0002] In simpler times, communication meant a face to face conversation, a hand written note
or, perhaps, a phone call between two land lines. Times have changed. People today
communicate constantly and simultaneously via myriad channels, most of which are
mobile. Of all the means of communication available to today’s users, the cellular
telephone may be the most ubiquitous. It seems that everybody has one and that
everybody uses their mobile device to stay connected, keep their busy lives moving
forward, and fulfill their endless responsibilities.

[0003] For many people, those endless responsibilities are of a personal and professional mix.
Fielding phone calls and texts from family and friends on the same mobile device from
which vou endeavor to conduct business is a recipe for confusion. When taking a call
from your top client, it’s probably a good idea to avoid getting it mixed up with a call

!’,

trom your spouse. The greeting “Hey, Honey!” can undermine even the best of
business relationships.

[0004] To keep the personal and business channels of communication separated, many people
simply carry two separate mobile devices, each with its own dedicated phone number
and service options. If mobile device “A” rings, the user knows it’s of a personal
nature. If mobile device “B™ rings, the user knows that it’s a business related call.
Although carrving two mobile devices with you is one solution for keeping personal and
business demands separate, keeping track of two mobile devices and their related
service plans, however, can be frustrating and expensive.

[0005]  For many users, porting a second phone number to a single device makes more sense —
in doing so, at least the number of devices that must be kept up with in order to keep
personal and business matters segregated have been reduced. DBut current systems and
methods for managing multiple numbers on a single device are not without issues. For

example, adding a second line to a service plan often dictates that the user have a more

expensive “family plan™ established with the service provider and often there still is no

Page 7 of 93



Attorney Docket No. 07001.1550

fool proof way to know which number a calling party has dialed. Using a dual-SIM
(““subscriber identity module™) phone is another solution, with each SIM card being
dedicated to a separate line, but the cost of redundant service plans to accommodate the
multiple SIM cards, not to mention the cost of the dual-SIM phone itself, can be
exorbitant.

[0006] Another solution is to offer a second line number in the form of a virtual number. Calls
to the virtual number are intercepted and forwarded to the primary number of a
subscriber’s mobile device. To distinguish that the incoming call was originally
directed to the virtual number as opposed to the primary number associated with the
device, virtual number services known in the art simply populate a calling party field
with the virtual number. The user sees the virtual number on the caller ID display and
knows that the incoming call was made to the virtual number. If the virtual number is
being used for a business venture, for example, secing the virtual number on the caller
ID display prompts the user to answer the call with an appropriate greeting. Notably,
however, in some viriual number services the user of the virtual number service has no
way of identifying the source of the incoming call — he can only know that the incoming
call was directed to the virtual number.

[0007] In other virtual number services, the problem of identifving the call as an incoming call
to the virtual number without sacrificing the ability to also know the source of the
incoming call is solved with the addition of a dialable prefix to the incoming call
identification (e.g., 88%770.283.5555). Notably, however, to provide such a solution the
virtual number service must work in cooperation with the subscriber’s primary service
provider so that the dialable prefix is acknowledged as a trigger to forward the incoming
call to the subscriber’s device.

[0008] Accordingly, what is needed is a system and method lor providing a pluralily ol
dedicated phone numbers to a single telecommunications device in such a manner that
the user of the device can separate and manage communications on cach. Further, what
is needed is a system and method for providing a second line service to a device in such
a manner that only a single primary phone number is required from the device’s primary
service provider. Even further, what is needed is a system and method for providing a
second line service to a device in such a manner that the second line service can be
provided to the subscriber without having to coordinate the provisioning through the

subscriber’s primary service provider.
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SUMMARY OI' TII{ DISCLOSURI

[0009] A method and system are described for routing calls between a third party
telecommunications device (“TDD)’") and a subscriber TD associated with a primary
service and a second line service (“SL.S™). An exemplary method according to one
aspect includes receiving a call at an SLS platform that is interposed between a network
of a primary service provider to the subscriber TD and a network of a primary service
provider to the third party TD. The call, although directed by the third party TD to the
subscriber TD associated with the second line service, is routed to the SIS platform.

[0010] Upon receiving the call, the SLS platform queries a local database to identify a
relationship number that serves to map the subscriber’s primary number to the
combination of the third party calling number and the subscriber’s second line number.
The call is then redirected to the primary number of the subscriber’s TD and the call is
completed. Notably, receipt of the call at the subscriber TD includes transmission of the
relationship number and third party calling number combination, thus enabling an
application on the subscriber TD Lo save the combination in a local dalabase.

[0011] Advantageously, the relationship number can be used at a later time should the
subscriber desire to call the third party. Dialing the third party number from the SLS
application on the subscriber TD causes the relationship number for the third party to be
dialed. As such, the call is actually routed to the SLS platform which subsequently uses
the second line service number of the subscriber TD and the relationship number that
routed the call to the SLS platform to determine the actual third party called number.
Using the actual third party called number, the SLS platform completes the second leg
of the call.

[0012] By associating the SIS number of the subscriber, the primary number of the subscriber
and the primary number ol a third parly via a common relationship number, calls can be
directed to and from a second service line of a subscriber TD without having to provide

the second line service through the subscriber’s primary service provider.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] Inthe Figures, like reference numerals refer to like parts throughout the various views
unless otherwise indicated. For reference numerals with letter character designations
such as “102A” or “102B”, the letter character designations may differentiate two like

parts or elements present in the same figure. Letter character designations for reference
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numerals may be omitted when it is intended that a reference numeral encompass all
parts having the same reference numeral in all figures.

[0014] FIG. 1 is a high level diagram illustrating exemplary components of a system for
providing a second line service (“SLS™) to a user of telecommunications device (“TD™).

[0015] FIG. 2 is a diagram of an exemplary computer architecture for the system of FIG. 1.

[0016] FIGS. 3A-3B illustrate exemplary data tables that may be leveraged by a redirection
module of an SLS platform and an S1.S module of a subscriber TD to provide a second
line service to a user of the subscriber TD.

[0017] FIGS. 4A-4D collectively illustrate an exemplary method for routing calls between a
third party 'I'D and a subscriber '1'D.

[0018] FIG. 5 illustrates an exemplary method for routing calls from a subscriber TD
associated with a primary number and a second line number to a third party TD.

[0019] FIG. 6 illustrates an exemplary method for routing calls from a third party TD to a

subscriber TD associated with a primary number and a second line number.

DETAILED DESCRIPTION

[0020] The word “exemplary” is used herein to mean “‘serving as an example, instance, or
illustration.” Any aspect described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other aspects.

[0021]  In this description, the terms “application™ and “app™ may also include files having
executable content, such as: object code, scripts, byte code, markup language files, and
patches. In addition, an “application” referred to herein, may also include files that are
not executable in nature, such as documents that may need to be opened or other data
files that need to be accessed. Further, an “application” may be a complete program, a
module, a routine, a library [unction, a driver, elc.

[0022] The term “content” may also include files having executable content, such as: object
code, scripts, bvte code, markup language files, and patches. In addition, "content"
referred to herein, may also include files that are not executable in nature, such as

documents that may need to be opened or other data files that need to be accessed.

EENT 27 &g

[0023]  Asused in this description, the terms “component,” “database,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a

processor, a processor, an object, an executable, a thread of execution, a program,
4
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and/or a computer. By way of illustration, both an application running on a computing
device and the computing device may be a component.

[0024] One or more components may reside within a process and/or thread of execution, and a
component may be localized on one computer and/or distributed between two or more
computers. In addition, these components may execute from various computer readable
media having various data structures stored thereon. The components may
communicate by way of local and/or remote processes such as in accordance with a
signal having one or more data packets (e.g., data from one component interacting with
another component in a local system, distributed system, and/or across a network such
as the Internet with other systems by way of the signal).

27

[0025]  In this description, the terms “telecommunications device,” “‘communication device,”

LIS

“wireless device,” “wireless telephone,” “wireless communication device™ and
“wireless handset” are used interchangeably. With the advent of third generation
(*3G™) and fourth generation (“4G™) wireless technology, greater bandwidth availability
has enabled more portable computing devices with a greater variely ol wireless
capabilities. Therefore, a telecommunications device (“'TD™) may include a cellular
telephone, a pager, a PDA, a smartphone, a navigation device, a tablet personal
computer (“PC™), or a hand-held computer with a wireless connection or link.

[0026] In this description, the terms “call” and “communication,” in their noun forms, envision
any data transmission routed across a network from one device to another including, but
not limited to, a voice transmission, a text message, a video message, a page, a data
transmission, etc.

[0027] Referring to FIG. 1, depicted is a high level diagram illustrating exemplary components
of a system 100 for providing a second line service to auser of TD 110. TD 110 is also
associaled with a primary phone number assigned Lo il by a primary service provider, as
is understood by one of ordinary skill in the art. A subscriber to a second line service
(*“SLS™) offered through exemplary system 100 may receive calls at TD 110 that are
directed to either of the primary phone number provided by the primary service provider
or the secondary phone number (“'SLS phone number™) provided by the SL.S platform
115.

[0028] In general, any call directed to either of the primary phone number or the SIS phone
number are transmitted from a third party TD 120 to the subscriber TD 110 by way
communications network 125. Notably, communications network 125 envisions any

and all networks for transmitting and terminating communications between
5
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telecommunications devices such as, but not limited to, cellular networks, PSTNs, cable
networks and the Internet. Methods for effecting the transmission of data across
communications network 125 from one device to another, including call setups,
terminations and the like are understood by those of ordinary skill in the art of data
transmission.

[0029] A call made from a third party TD 120 to the primary number associated with subscriber
TD 110 is transmitted across communications network 125 and routed to subscriber TD
110, as is understood in the art. The radio transceiver 104, if the TD 110 is a portable
and wireless device, enables the receipt and transmission of signals to and from
subscriber 'I'D 110. 'Lhe call signal may include the calling line identification (““CLID™),
1.e. the phone number, associated with third party TD 120 such that when the call 1s
received at subscriber TD 110, the CLID may be displayed for the benefit of the
subscriber on display component 103. Notably, although the exemplary embodiments
described in the present disclosure use the CLID as an example of data that may
displayved lor the benelit of the user ol a subscriber TD 110, it will be understood that
any data associated with the third party TD 120, subscriber TD 110, SLS platform 115
or the like may be rendered for the benefit of the user of the system 100 and, as such,
only describing that the CLID is displayved will not limit the scope of what is envisioned
by the disclosure. Moreover, it is envisioned that any data uniquely associated with a
call to a primary number or an SLS number may be displayed for the benefit of a
subscriber to the system 100.

[0030] Returning to the I'IG. 1 illustration, a call made from a third party TD 120 to an S1.S
number associated with subscriber TD 110 is transmitted across network 125. The
network 125 recognizes where the call needs to be routed based on the called number
(the SIS number associated with the subscriber) and routes the call to SLS platform
115. SLS platform 115 thus effectively intercepts the call, determines that the call was
intended for subscriber TD 110 and then forwards the call to subscriber TD 110. In this
way, while a call directed to a primary number associated with subscriber TD 110 is
routed directly to subscriber TD 110, a call directed to a second line number associated
with subscriber TD 110 is routed to SLS platform 115 instead. Once received at SLS
platform 115, a query of central SLS database 116 by redirection module 117 may
determine that the call from third party TD 120 was meant for the second line number
associated with subscriber associated with TD 110. Once the determination is made,

redirection module 117 may modify the call data to include data that reflects its
6
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identification as a call for the second line number and then forward the call to the
primary number associated with subscriber TD 110.

[0031] Because the call includes data identifying it as a call to the second line number
associated with subscriber TD 110, SIS module 105 may intercept the incoming call, or
otherwise be injected into the call processing activity for the call, and then leverage data
stored in local SLS database 106 to render it in such a way that the user or subscriber
associated with TD 110 knows that the call is for the second line number as opposed to
the primary number. The SL.S module 105 is designed to work with radio transceiver
104 and any stored or retrievable content in local SLS database 106 to terminate a call
to a second line number, render associated data and provide services uniquely associated
with the second line number such as, but not limited to, dedicated voicemail, ringtones,
caller ID, automated responses, etc.

[0032] A more detailed description of the exemplary method, including exemplary methods for
receiving a call from a third party TD 120 and making a call to a third party TD 120 by
way of the SLS platform 115 will be described below relative to Figs. 4-6.

[0033] Referring to FIG. 2, a diagram of exemplary computer architecture 101 for the system
100 of FIG. 1 is depicted. The exemplary architecture 101 may include a subscriber
telecommunications device (*TD’™) 110 and a third party TD 120. An SLS platform 115
may be connected to the subscriber TD 110 via a first provider network 201 and to the
third party TD 120 via a second provider network 202, although 1t i1s envisioned that
TDs 110 and 120 may be associated with a common service provider. The SLS
platform 115 may include an SIS server 205 configured to receive calls directed to and
from a second line number associated with subscriber TD 110.

[0034]  As illustrated in FIG. 2, the SLS server 205 includes a processor 209 and a memory 211
coupled to the processor 209. The memory 211 may include instructions for execuling
one or more of the method steps described herein. Further, the processor 209 and the
memory 211 may serve as a means for executing one or more of the method steps
described herein. As indicated, the memory 211 may also include a redirection module
117 and a central SIS database 116. Notably, it should be understood that the term
server 205 may refer to a single server system or multiple systems or multiple servers.
One of ordinary skill in the art will appreciate that the various server arrangements may
be selected depending upon computer architecture design constraints and without

departing from the scope of the invention.
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[0035]  As further illustrated in I'IG. 2, the subscriber TD 110 may include a processor 208 and
a memory 207 coupled to the processor 208. The memory 207 may include instructions
for executing one or more of the method steps described herein. Further, the processor
208 and the memory 207 may serve as a means for executing one or more of the method
steps described herein. As indicated, the memory 207 may also include an SLS module
105 and a local SLS database 106.

[0036] Referring to FIGS. 3A-3B, illustrated are exemplary data tables that may be leveraged
by a redirection module 117 of an SLS platform 115 and an S1.S module 105 of a
subscriber TD 110 to provide a second line service to a user of a subscriber TD 110.
The Second Line Public ID T'able 305 and Private Relationship 1D T'able 310 of FIG.
3A may be stored in a central SIS database 116 while the exemplary Private
Relationship ID Table 315 of FIG. 3B may be stored in a local SIS database 106. An
illustrative embodiment of a method for providing a second line service will now be
described in the context of the exemplary data tables reflected in FIGS. 3A-3B.

[0037] Embodiments of the method for providing a second line service leverage intermediale
phone numbers to ensure that calls meant for the user of subscriber TD 110 route to the
SLS platform 115. Once the call reaches the SIS platform 115, an application running
on redirection module 117 makes a translation to complete the call. The SLS platform
115 maintains a master list of SLS phone numbers that are in service. In some
embodiments, these numbers may be owned by the SLS service provider. In the
telephone network 125, these numbers route to the SLS platform 115 (i.e., the SIS
platform may exist in network 125 as a telephony peripheral).

[0038] The SLS service provider that manages the SLS platform 115 essentially has a group of
S1.S numbers that are his inventory and are provided to subscribers of the SIS service.
Relerring to the Second Line Public ID Table 305, the example subscriber #1 has been
issued SLS number 1.770.555.0001. As such, subscriber #1 may choose to use his SLS
number as a buginess number and give it out to contacts. Notably, in Second Line
Public ID Table 305 the primary number, 1.408.544.1212, that is assigned to the
subscriber TD 110 by the primary service provider 201 is associated with subscriber #1
and his SLS number 1.770.555.0001.

[0039] For each subscriber to the SIS service, a Private Relationship ID Table 310 is also
maintained. Referring to the Private Relationship ID Table 310, it can be seen that the
SLS service provider has another list of dialable phone numbers, i.¢. relationship

numbers, which are maintained. These relationship numbers are essentially “hidden
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numbers”™ that are used to facilitate calls between the subscriber’s TD 110 (which, again,
is actually a TD with a number and service provided by a primary service provider, such
as primary service provider 201) and the SIS platform 115 operated by the SLS service
provider.

[0040] Concerning the Private Relationship ID Table 310, one of ordinary skill in the art will
understand that certain embodiments may not formally distinguish one subscriber’s
records from that of another via individual private relationship ID tables. Rather, as is
understood in the art of database management and query, a more general relational
database including records associated with multiple subscribers may be used to map
subscriber number and third party number combinations to given relationship numbers.
As such, it will be understood that the description in this disclosure of exemplary
embodiments that include individual private relationship ID tables are offered for
illustrative purposes only and will not limit the scope of the disclosure.

[0041] Additionally, concerning the use of relationship numbers, it is envisioned that certain
relationship numbers may be used for a plurality of subscriber number and third party
number combinations, i.e. in certain embodiments a given relationship number may not
be unique to a given subscriber number and third party number combination. For
example, in an illustrative embodiment, subscribers D, E, F and G, may all have
database records that map relationship number X to third party numbers J, K, L and D,
respectively. Notably, in this exemplary scenario, the last subscriber number and third
party number combination (G:D) 1s meant to envision a case where G has a calling
relationship with D. In such case, although D is a subscriber to the SIS service he may
also be treated as a third party caller relative to subscriber G. To carry the example
further, if G has a relationship with D, D also has one with G. However, the D:G
combination may or may not use a dilTerent relationship number Y.

[0042] Returning to the FIG. 3 illustrations, as mentioned above, the relationship numbers are
“behind the scenes™ numbers that are hidden from the subscriber. This is accomplished
by an app running on SL.S module 105 residing on subscriber TD 110. As will be
explained in more detail, the SIS module 1035 leverages the app to translate any number
calling the subscriber, or called by the subscriber, into the appropriate Relationship
Number. The application run by the SIS module 105 on subscriber TD 110 uses a
relationship number to access the SIS platform 115 over the telephone network 125.
The SLS number is used by the redirection module 117 of the SLS platform 115 to

complete calls with any external party calling the subscriber’s SIS number or being
9
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called by the SLS subscriber using SLS module 105 of subscriber TD 110. Issentially,
by leveraging the relationship numbers, an SLS service provider may insert itself into
the middle of a call between a third party TD 120 and a subscriber TD 110 which have
primary services provided by different service providers 202 and 201, respectively.

[0043] For example, referring back to the tables in FIG. 3 and the system architectures
described in FIGs. 1-2, Subscriber #1 agsociated with subscriber TD 110 already hag
mobile phone service via primary service provider 201 using mobile phone number
1.408.544.1212. Subscriber #1 subsequently subscribes to an SIS service provided by
way of SLS platform 115 and is assigned SLS number (i.e., a second line number)
1.770.555.0001. 'The relationship between the subscriber’s primary number and the
SLS number is reflected in Second Line Public ID Table 305 of FIG. 3A.
1.770.555.0001, for example, may be the phone number that subscriber #1 publishes for
his side business, personal calls, etc.

[0044] A third party, identified in Private Relationship ID Table 310 of FIG. 3A as being
Subscriber Contact #1, is associaled with a third party TD 120A having a primary phone
number 1.305.229.9999. The service associated with the third party’s TD 120 and
primary phone number 1.305.229.9999 may be provided by service provider 202.
Notably, as one of ordinary skill in the art understands, as with any phone service, a
called party can receive calls over the telephone network 125 from a
telecommunications device on any service provider’s networl.

[0045] Returning to the example, the third party uses T 120A to place a call to the subscriber
#1 SLS number 1.770.555.0001. As described above, the call is routed to the SLS
platform 115. The SLS platform 115 accepts the call (without connecting the voice path
to the third party TD 120A) and determines that the call is for SLS number
1.770.555.0001 and that 1.770.555.0001 does nol yel have a “relationship™ set up [or
the calling number, 1.305.229.9999 (for purposes of this example, subscriber #1 has
only recently subscribed to the SLS service and Private Relationship ID Table 310 does
not yet contain any records — i.e., the third party associated with TD 120A is the first to
place a call to the SL.S number of subscriber #1).

[0046] The SLS platform 113 creates the following relationship in Private Relationship 1D
Table 310: When 1.770.555.0001 receives (or places) a call from/to 1.305.229.9999, the
interaction with the subscriber’s phone (1.408.544.1212) will use dialable telephone
number 1.678.222.0001. Notably, it is envisioned that a given relationship number,

such as relationship number 1.678.222.0001 in the present example, may be used as a
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relationship number for many different SIS subscribers as it is the combination of the
subscriber’s primary number and/or the SLS number and the relationship number that
map to the external number (in this case, 1.305.229.2999).

[0047] Returning to the example, now that the relationship number 1.678.222.0001 has been
established in connection with subscriber #1 and the calling third party, the SLS
platform 115 may proceed to establish the second half of the call — the call from the SLS
platform 115 to the subscriber’s TD 110. The SLS platform 113 places the call to the
primary number 1.408.544.1212 that points to subscriber TD 110 per its primary service
provider 201.

[0048] 'The calling party field of the call placed trom SLS platform 115 to subscriber 1D 110
may contain a specially encoded message for the SL.S phone app running on SIS
module 105. In some embodiments, the calling party field may contain the relationship
number established by the SIS platform 115 (in this example, 1.678.222.0001) and the
actual primary number of the calling third party (in this example, 1.305.229.9999),
separaled by a dialable separator such as a “star’” character. Notably, it 1s envisioned
that other embodiments may populate the calling party field, or provide other metadata,
that serves to trigger recognition of the incoming call as a call directed to the SLS
number of the subscriber. As such, by describing the exemplary embodiment to
populate the calling party field with a combination of the relationship number and the
third party’s actual phone number, the scope of the disclosure will not be limited.

[0049] Returning to the example, having recognized that the incoming call is from the SIS
platform 115, the SLS module 103 stores the combination of the relationship number
1.678.222.0001 and third party actual number 1.305.229.9999 in the local SLS database
106. To complete the exemplary call, the SI.S module 105 may cause the actual phone
number associated with the third party TD 120A, 1.305.229.9999, 1o be rendered on
display component 103 as an identification of the calling party and rings the phone.
Once the subscriber #1 answers, the SLS platform 115 connects the two legs of the call
(leg 1 represented by third party TD 120A to SLS platform 115 and leg 2 represented by
SLS platform 115 to subscriber TD 110) by methods known and understood by those of
ordinary skill in the art of telecommunications. As non-limiting examples, the calls can
be connected via a forward or a bridge, as well as other technologies.

[0050] Notably, in the example, the combination of the relationship number 1.678.222.0001
and the third party actual calling number 1.305.229.9999 is now stored in the central
SIS database 116 at SI.S platform 115 and also in the local S1.S database 106 in
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subscriber TD 110. As one of ordinary skill in the art will recognize, the importance of
the relationship number is that it may also provide a mechanism by which the SLS
platform may intercept calls originating from subscriber TD 110 via SLS number.

[0051] Furthering the example, Subscriber #1 desires to originate a call to the third party
associated with 1.305.229.9999 from his SLS number 1.770.555.0001. Because the
third party associated with 1.305.229.9999 had previously placed a call to the SLS
number 1.770.555.0001, the relationship combination that maps Subscriber #1°s SI.S
number 1.770.535.0001 and the third party phone number 1.305.229.9999 to
relationship number 1.678.222.0001 is already stored in both the central SLS database
116 at SLS Platform 115 and the local SLS database 106 in subscriber 1D 110.

[0052] To place calls from his SL.S number, Subscriber #1 uses the SIS phone app of SLS
module 105 as his dialer. In the SLS dialer (not depicted in the Figures), Subscriber #1
dials the third party number 1.305.229.9999 which is reflected in the Private
Relationship ID Tables 310, 315 as being associated with his Contact #1. The SLS
module 105 queries Private Relationship ID Table 315 in local SIS database 106 and
translates the called third party number 1.305.229.9999 to relationship number
1.678.222.0001. The SL.S module 105 may indicate to the subscriber via display 103
that it is calling 1.305.229.9999, but instead it calls the relationship number
1.678.222.0001. By calling the relationship number associated with Contact #1, the
network 125 routes the call to the SIS platform 115 instead of directly to third party TD
120A phone. The SLS module 105 may also modify the “calling number™ field in the
signaling, that is instead of populating the field with the actual number of the calling
device (1.408.544.1212), it may populate it with the SLS number (1.770.555.0001). In
this way, it will appear to Contact #1 that he is receiving a call originating from the S1.S
number of the subscriber instead ol the primary number (1.408.544.1212) associaled
with subscriber TD 110.

[0053] When the SLS platform 115 processes this first leg of the call, it may recognize that the
calling number is the subscriber’s SIS number 1.770.555.0001 and the called number is
the relationship number 1.678.222.0001. Querying the Private Relationship ID Table
310 in central SLS database 116, the redirection module 117 may apply the following
logic: “when SIS number 1.770.555.0001 calls relationship number 1.678.222.0001, it
is actually calling 1.305.229.9999.” The SLS platform 115 may then follow that logic
and complete the subscriber’s call by calling the actual number 1.305.229.9999
associated with third party TD 120A. Notably, in completing the second leg of the call
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from Subscriber #1 to the third party associated with third party TD 120A, the SLS
platform 115 may cause the calling number to be reflected as the SLS number
1.770.555.0001 instead of the actual primary number of subscriber TD 110.

[0054] As described above, it is envisioned that another SIS subscriber (for example,
Subscriber #2 having SLS number 1.770.555.0002) could also call using the same
relationship number (1.678.222.0001), but it would map to a different external number
associated with a contact of Subscriber #2. The encoded representation of the actual
called number is a combination of the SL.S number and the relationship number.

[0055] FIGs. 4A-4D collectively illustrate an exemplary method 400 for routing calls between
a third party telecommunications device, such as third party 'TD 120, and a
telecommunications device associated with a subscriber to a second line service, such as
subscriber device 110. At block 402, a call is routed to and received by an SLS
platform 115. Next, at decision block 404, the SLS platform 115 determines whether
the call originated from a third party secking to connect to a subscriber’s device, i.e.
whether a third parly has dialed an SIS number associaled with an aclive subscriber Lo
the S1.S service provided by SLS platform 115. If the call did not originate from a third
party, then the “no” branch is followed to block 432 of FIG. 4C. If the call did, in fact,
originate from a third party, then the “vyes” branch is followed to block 406. Notably, if
a call is directed to the SLS platform 115, one of ordinary skill in the art will recognize
that the actual number used for routing the call to the SIS platform 115 was either an
SLS number of a subscriber (if dialed by a third party) or a relationship number (if
leveraged by an SL.S module 105 of a subscriber TD 110), consistent with that which
has been described above.

[0056] At block 406, the SIS platform 115 queries central SIS database 116 for the calling
line ID (*°CLID), i.e. the phone number of the calling partly, in association with the
relationship number that caused the call to be routed to the SIS platform 115. If at
decision block 408, the SLS platform 115 successfully queries the calling party CLID
and relationship number combination, then the “yes” branch is followed to block 422 of
FIG. 4B. Ifthe calling party CLID and relationship number combination are not
successfully queried, then the “no” branch is followed to block 410.

[0057] At block 410, the SLS platform 115 may associate a new relationship number with the
calling third party number and the subscriber’s primary number and SLS number. At
block 412, the central SLS database 116 is updated to include the newly created record
— the calling third party is listed as a contact of the subscriber in the Private Relationship
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ID Table 310. At block 414, the call is redirected to the subscriber’s primary number,
therebv routing it to the subscriber TD 110. In redirecting the call, the calling party
field may be populated with a combination of the newly assigned relationship number
and the third party CLID.

[0058] At block 416, the subscriber TD 110 may receive the redirected call via SLS module
105 and the local SLS database 106 updated to include the newly assigned relationship
number in association with the third party CLID. At block 418, the third party CLID is
displayed to the subscriber and the subscriber is alerted to the incoming call. Notably, it
is envisioned that displaying the CLID may include rendering the CLID itself, rendering
a picture of the third party, rendering a name, etc. as is understood by those with skill in
the art of graphical user displays and interfaces. At block 420, the call is connected by
the SIS platform 115 when the subscriber answers the call with his subsecriber TD 110.

[0059] Turning now to FIG. 4B, if the “yes” branch is followed from decigion block 408 of
FIG. 4A, at block 422 the SLS platform 115 queries the central SLS database 116 for
the relationship number that maps o the combination ol the third party CLID and
subscriber’s SI.S number. At block 424, the subscriber’s primary number, as also
identified from the query of block 422, is called by the SLS platform 115. At block
426, the call is received at the subscriber’s TD 110 and the SLS module 105 recognizes
that it originated from the SLS platform 115. At block 426, the relationship number and
third party CLID contained in the calling party field of the call signaling causes the SIS
module 105 to handle the call and display the third party CLID for the benefit of the
subscriber. Notably, because the third party CLID may be queried from the local SLS
database 106 by use of the relationship number, it is envisioned that some embodiments
may not necessarily include the third party CLID in the calling party field of the call
signaling.

[0060] At block 428 the subscriber is alerted to the incoming call and at block 430 the call is
connected to the subscriber TD 110 by the SLS platform 113 when the subscriber
answers the call. Tt is envisioned that, if the subscriber elects not to answer a call to the
SLS number, the SL.S module 105 in some embodiments may leverage a voicemail
service or message service in response to the unanswered call. That is, it is envisioned
that an SLS service may provide features and services dedicated to the S1.S subscriber
and separate from similar features and services associated with the subscriber’s primary

number.
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[0061] Turning now to I'IG. 4C, if the “no” branch is followed from block 404 of I'1G. 4A, at
decision block 432 the SLS platform 115 determines whether the call is directed to a
relationship number. Notably, if the call is directed to a relationship number, then it
must have originated from a TD 110 associated with a subscriber of the SL.S service. If
the call was not routed to the SLS platform 115 because of being directed to a
relationship number, the “no” branch is followed to block 442 of FIG. 4D. If, however,
the call was routed to the SIS platform 115 because it was directed to a relationship
number then the “yes™ branch is followed to block 434.

[0062] At block 434, the central SLS database 116 is queried for the relationship number in
combination with the SLS number from which the call originated. At block 436, the
SLS platform 115 may determine the actual third party number with which the
relationship number and the SI.8 number combination is associated. Having identified
the actual third party number, the SLS redirection module 117 may deduce that the
subscriber desires to contact the third party TD 120 associated with that actual third
party number and, at block 438, the SLS platform 115 redirects the call to such TD 120.
The calling party field of the call is populated with the subscriber’s SI.S number so that
the third party will associate the incoming call with the second line number of the
subscriber and not the primary number of the subscriber. At block 440, the call ig
connected to the third party TD 120.

[0063] Turning now to FIG. 4D, if the “no’ branch is followed from block 432 of FIG. 4C, at
decision block 442 the SIS platform 115 determines whether the call originated from an
SLS number of a subscriber. If not, then 1t is assumed that it was an errant call and the
“no” branch is followed to block 444 and the call is disconnected. If the call did
originate from a second line number (i.e., an SLS module 105 in a subscriber TD 110)
associaled with a subscriber Lo the SLS service, then the “yes”™ branch is lollowed Lo
block 446. At block 446, it is deduced by the SLS platform 115 that the subscriber
associated with the calling SLS number and/or the calling primary number desires to
call a third party with which no relationship number has been associated with the actual
third party number. The central SIS database 446 is queried to determine the next
available relationship number for the subscriber’s given SLS number. It is envisioned
that the SI.S module 105 may communicate with the SIS platform 115 in some
embodiments to obtain a relationship number for a third party that has not previously
been called via a session-based protocol such as, but not limited to, an unstructured

supplementary services data (“USSIY’) protocol. As is understood in the art of
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telecommunications protocols, a gateway such as a USSD gateway may be used to route
messages from a signaling network to service applications and back. In this way,
certain embodiments of an SI.S module 105 may communicate with an SIS platform
115 to designate and acquire a relationship number to a third party who has not been
called by the subscriber before (or, for that matter, a third party who has not placed a
call to the subscriber before). Moreover, USSD is offered herein for exemplary
purposes and is not meant to limit the type of communications protocol that may be
leveraged by certain embodiments. For example, it is envisioned that short message
service (“"SMS™) protocol, multimedia messaging service (“MMS™) protocel, and/or
other protocols may be used by some embodiments. It is envisioned that an 1P-based
interaction over the TD’s data service may be used by some embodiments. As would be
recognized by one of ordinary skill in the art, use of session based protocols or other
communication protocols may minimize temporal delays in allocating and acquiring
relationship numbers between an SLS module 105 and an SLS platform 115.

[0064] Al block 448, the determined next available relationship number is returned to the ST.S
module 1035 of the subscriber TD 110. At block 430, the SLS module 105 sends back to
the S1.S platform 115 the next available relationship number it was provided in
combination with the third party number the subscriber desires to call. At block 452,
having the relationship number, the third party CLID, the subscriber’s primary number
and the subscriber’s SIS number, the SLS platform 115 may update the central SLS
database 116 to include the record at block 454. Advantageously, at such point, the
central SIS database 116 and the local S1.S database 106 contain consistent records
with regard to the relationship between the third party and the subscriber.

[0065] At block 456, the call is redirected by the SIS platform 115 and the calling party field is
populated with the second line number of the subscriber [or the benelit of the called
third party. To the third party TD 120, it will look as if the call originated from the
second line number of the subscriber instead of the primary line number associated with
subscriber TD 110. At block 458, both legs of the call are connected by the SLS
platform 115.

[0066]  FIG. 3 illustrates an exemplary method 300 for routing calls from a telecommunications
device associated with a primary number and a second line number, such as subscriber
device 110, to a third party telecommunications device, such as third party TD 120A.
At block 502, the SLS module 105 is used by the user of subscriber TD 110 to dial the
phone number of a third party associated with third party TD 120A. The SIS module
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105 queries local SLS database 106 for the dialed third party number. If the third party
number is recognized in the query, at decision block 506, the “yes” branch is followed
to block 508 and a call is placed to the relationship number associated with the third
party number and reflected in the queried record. Further, at block 508, when the
relationship number is called (thus routing the call to the SLS platform for eventual
connection to the third party TD 120A) the called party field is populated with the third
party number and rendered on the display component 103 of the subscriber TD 110 for
the benefit of the subscriber.

[0067] If the third party number is not recognized at decision block 306, then the “no” branch is
followed to block 510. At block 510, the SLS platform 115 is contacted and at block
512 a next available relationship number is provided back to the SIS module 105. At
blocks 514 and 516, the SIS module 105 updates the local SIS database 106 with the
relationship number in combination with the associated third party number. The call is
completed at block 508 by leveraging the relationship number as previously described.

[0068] FIG. 6 illustrates an exemplary method 600 for routing calls [rom a third party
telecommunications device, such as third party TD 120A, to a telecommunications
device associated with a primary number and a second line number, such as subscriber
device 110. Beginning at block 602, an incoming call from a third party TD 102A is
received at a subscriber TD 110. At decision block 604, the SLS module 105
determines whether the call was directed to the primary number associated with the TD
110 or the SIS number associated with the subscriber TID 110. If the call was directed
to the primary number, then the *“yes” branch is followed to block 606 and the call is
answered in association with the features and services of the primary number. If the call
was directed to the SIS number associated with the subscriber TD 110 then the “no™
branch is followed block 608. Al block 608, the SIS module 105 queries local SIS
database 106 to find the relationship number associated with the incoming call. At
block 610, the call is answered with the features and services associated with the second
line service and the called party field on the display 103 used by SLS module 105 is
populated with the third party CLID for the benefit of the subscriber.

[0069] Certain steps or blocks in the processes or process flows described in this specification
naturally precede others for the invention to function as described. However, the
invention is not limited to the order of the steps or blocks described if such order or
sequence does not alter the functionality of the invention. That is, it is recognized that

some steps or blocks may performed before, after, or parallel (substantially
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simultaneously with) other steps or blocks without departing from the scope and spirit
of the invention. In some instances, certain steps or blocks may be omitted or not
performed without departing from the invention. Also, in some instances, multiple
actions depicted and described as unique steps or blocks in the present disclosure may
be comprised within a single step or block. Further, words such as “thereafter”, “then”,
“next”, “subsequently”. ete. are not intended to limit the order of the steps or blocks.
These words are simply used to guide the reader through the description of the
exemplary method.

[0070] Additionally, one of ordinary skill in programming is able to write computer code or
identify appropriate hardware and/or circuits to implement the disclosed invention
without difficulty based on the flow charts and associated description in this
specification, for example. Therefore, disclosure of a particular set of program code
instructions or detailed hardware devices is not considered necessary for an adequate
understanding of how to make and use the invention. The inventive functionality of the
claimed computer implemented processes is explained in more detail in the above
description and in conjunction with the Figures which may illustrate various process
flows.

[0071] In one or more exemplary aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored on or transmitted as one or more instructions or code on a
computer-readable medium. Computer-readable media include both computer storage
media and commmunication media including any medium that facilitates transfer of a
computer program from one place to another.

[0072] A storage media may be any available media that may be accessed by a computer. By
way ol example, and not limitation, such computer-readable media may comprise RAM,
ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that may be used to carry or store
desired program code in the form of instructions or data structures and that may be
accessed by a computer.

[0073] Also, any connection is properly termed a computer-readable medium. For example, if
the software is transmitted from a website, server, or other remote source using a
coaxial cable, fiber optic cable, twisted pair, digital subscriber line (“DSL”"), or wireless

technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
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cable, twisted pair, DSL, or wireless technologies such as infrared, radio, acoustic and
microwave are included in the definition of medium.

[0074] Disk and disc, as used herein, includes compact disc (CDD™), laser disc, optical disc,
digital versatile disc (“DVD™), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[0075] Therefore, although selected aspects have been illustrated and described in detail, it will
be understood that various substitutions and alterations may be made therein without
departing trom the spirit and scope of the present invention, as defined by the following

claims.
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CLAIMS

What is claimed is:

1. A method for routing calls between a third party telecommunications device
(*“TD™) and a subscriber TD associated with a primary service and a second line service
(*SLS™), the method comprising the steps of:

receiving a call at an SLS platform, wherein the SLS platform is in
communication with a network of a primary service provider to the subscriber TD and a
network of a primary service provider to the third party TD,;

determining that the call was routed to the SLS platform trom the third party 'TD
because 1t was directed to an SLS number associated with a subscriber to the SLS;

identifying a relationship number associated with both the SIS number and an
actual calling number associated with the third party TD; and

based on the relationship number, redirecting the call to a primary number

associaled with the subscriber TD.

2. The method of claim 1, further comprising populating the calling party field of
the call with a combination of the relationship number and the actual calling number

associated with the third party TD.

3. The method of claim 2, wherein populating the calling party field of the call with
a combination of the relationship number and the actual calling number associated with
the third party TD triggers notification to the subscriber TD that the incoming call was
directed to the SIS number.

4, The method of claim 2, further comprising storing the relationship number and
the actual calling number associated with the third party in a local database to the

subscriber TD.

5. The method of claim 4, further comprising using the relationship number to
direct a call to the third party TD from the subscriber TD, wherein use of the
relationship number by the subscriber TD causes the call to be routed to the SLS
platform.
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6. The method of claim 35, further comprising receiving the call to the third party
TD at the SLS platform and using the relationship number to determine the actual
calling number associated with the third party TD and redirecting the call to the

determined actual calling number.

7. The method of claim 2, further comprising displaying the actual calling number

associated with the third party TD to a user of the subscriber TD.

8. The method of claim 1, further comprising answering the call with the

subscriber 1'D.

9. The method of claim 1, wherein the primary service provider to the subscriber

TD is the same service provider as the primary service provider to the third party TD.

10. The method of ¢laim 1, wherein the subscriber TD is a cellular lelephone.

11. A system for routing calls between a third party telecommunications device
(*’TD™) and a subscriber TD associated with a primary service and a second line service
(**SLS™), the system comprising;:
an SLS platform that is in communication with a network of a primary service
provider to the subscriber TD and a network of a primary service provider to the third
party TD and configured to:
receive a call routed to the SLS platform;
determine that the call was routed to the SLS platform from the third
party TD because it was direcled Lo an SLS number associated with a subscriber
to the SLS;
identify a relationship number agssociated with both the SLS number and
an actual calling number associated with the third party TD; and
based on the relationship number, redirect the call to a primary number

associated with the subscriber TD.

12. The system of claim 11, wherein the SLLS platform is further configured to
populate the calling party field of the call with a combination of the relationship number
and the actual calling number associated with the third party TD.
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Page 27 of 93



Attorney Docket No. 07001.1550

13. The system of claim 12, wherein populating the calling party field of the call
with a combination of the relationship number and the actual calling number associated
with the third party TD triggers notification to the subscriber TD that the incoming call

was directed to the SLS number.

14, The system of claim 12, wherein the subscriber TD is configured to store the
relationship number and the actual calling number associated with the third party in a

local database.

15. The system of claim 14, wherein the subscriber I'D is further configured to use
the relationship number to direct a call to the third party TD, wherein use of the

relationship number causes the call to be routed to the SLS platform.

16. The system of claim 15, wherein the SLS platform is further configured to
receive the call al the SL.S platform and use the relationship number to determine the
actual calling number associated with the third party TD and redirect the call to the

determined actual calling number.
17. The system of claim 12, wherein the subscriber TD is further configured to
display the actual calling number associated with the third party TD to a user of the

subscriber TD.

18. The system of claim 11, wherein the subscriber TD is further configured to

answer the call.

19. The system of claim 11, wherein the primary service provider to the subscriber

TD is the same service provider as the primary service provider to the third party TD.

20. The system of claim 11, wherein the subscriber TD is a cellular telephone.
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21. A method for routing calls between a third party telecommunications device
(*““TD?) and a subscriber TD associated with a primary service and a second line service
(“SL.8™), the method comprising the steps of:

receiving a call at an SLS platform, wherein the SIS platform is in
communication with a network of a primary service provider to the subscriber TD and a
network of a primary service provider to the third party TD,

determining that the call was routed to the SLS platform from the subscriber TD
via a relationship number, wherein the relationship number maps an SIS number
associated with the subscriber TD to a third party phone number;

based on the SLS number and the relationship number, identifyving the third
party phone number; and

redirecting the call to the third party phone number.

22. The method of claim 21, further comprising populating the calling party field of
the call with the SLS number.

23. The method of claim 21, wherein the primary service provider to the subscriber

TD is the same service provider as the primary service provider to the third party TD.

24 The method of claim 21, wherein the subscriber TD i1s a cellular telephone.

25. A method for routing calls between a third party telecommunications device
(*“TD?) and a subscriber TD associated with a primary service and a second line service
(“S1.8™), the method comprising the steps of:
receiving a user actuation ol the subscriber TD requesting a call to a third party
phone number associated with the third party TD; and
based on the third party phone number, placing a call to a relationship number,
wherein the relationship number:
routes the call to an SLS platform that is in communication with a
network of a primary service provider to the subscriber TD and a network of a
primary service provider to the third party TD; and
maps an SLS number associated with the subscriber TD to the third party

phone number.
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26. The method of claim 235, further comprising populating the calling party field of
the call with the SLS number.

27. The method of claim 25, wherein the primary service provider to the subscriber

TD is the same service provider as the primary service provider to the third party TD.

28. The method of claim 25, wherein the subscriber TD is a cellular telephone.

29. The method of claim 25, further comprising the steps of:
requesting the relationship number from the SLS platform;
receiving the relationship number at the subscriber TD; and
storing the relationship number at the subscriber TD in association with the third

party number.

30. The method of claim 29, wherein requesting the relationship number [rom the

SLS platform comprises using a session based communication protocol.

31. The method of claim 30, wherein the session baged communication protocol is

an unstructured supplementary services data (“USSD™) protocol.
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ABSTRACT

A method for routing calls between a third party telecommunications device (“TD’?) and
a subscriber TD associated with a primary service and a second line service (“SLS™)
involves associating the SLS number of the subscriber, the primary number of the
subscriber and the primary number of a third party via a common relationship number.
Calls directed from a third party to the SL.S number of a subscriber are routed to an S1.S
platform and redirected to the subscriber TD. Calls directed from the subscriber TD to
the third party use the relationship number to route the call to the SLS platform. The
combination of the SLS number and the relationship number identifies the third party
calling number for call completion. Calls can be directed to and from an SLS number of
a subscriber TD without having to coordinate the provisioning of a call through the

subscriber’s primary service provider.
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' This solution can be postioned within an inter-carrier vendor to
-~ provide a secondary numboer that is or can be independent of

 the operator
" number with T-Mobile of vice versa. This would be brokered by
the inter-carrier vendor
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- An enterprise could extend employees desk phones to their

mobile device(s) having their virtual number be their desk line.
+ Employees could answer and make calls from their mobile

phones using their desk phone number (or virtual number) and

~configure avallability based on time of day.
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 toallow other connections to make contact. While maintaining

 their“Prime Number’s Privacy’

i Virtual number users can configure ‘Black/White Lists and

Time of Day Availability” features to enhance the Client
Experience.
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i Enables Intemational Roamers to have a local number when
fraveling
+ Home I\I_,étwork Provided (Out Bound) e.g. Business & Personal Use Cases

""w,.____L_Qca|~-NvetW-o:rk Provided (In Bound) e.g. Business & Personal Use Cases
i Enables new Post & Pre-Paid Calling plan revenue schemes.
t Enables “One # Global Service” on Preferred Roaming Networks
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SLS Product and the Carrier-Independent Improvement

SLS is a service that provides a 2™ number to a mobile device. This is for
business/personal separation, running multiple small businesses, etc.

In a first SIS product, the routing of the calls to and from the SIS phone number relies
on the cooperation of the service provider that provides the primary number. The primary
number is the number associated with the physical device. This is your “normal” mobile
number.

SLS provides a 2" number that reaches the same phone. This is done by using a prefix
for the SIS number. The subscriber’s primary number service provider is also the
provider of the SIS number, so it is in their own interests to establish a dialable prefix
that causes the calls involving the SI.S number to route to the SLS platform within the
primary service provider’s network.

In the first SLS product, the supplier of the SLS service must be the service provider that
supplies the primary service.

In a second SLS product, it is desirable for an independent service provider to offer SLS
service. This SLS service provider would sell an SLS number and service to a subscriber
of any primary service provider.

The methodology uses intermediate phone numbers to ensure that calls route to the SIS
service provider’s own network. Once the call reaches the SLS service provider’s own
network, the application makes a translation to complete the call.

Using the slide deck, the SLS platform maintains the list of SLS phone numbers that are
in service. These numbers are owned by the SLS service provider. In the telephone
network, these numbers route to the SIS service provider’s platform (telephony
peripheral).

As shown in the left side of Slide 13, the SLS service provider has a group of numbers
that are his inventory. He provides these numbers to subscribers that subscribe to the
service. In these example slides, the example subscriber has been issued 1.770.555.0000
as their SIS number. This is the number that they give out to contacts.

On the right side of Slide 13, we see that the SL.S service provider has another list of
dialable phone numbers that they maintain. These “relationship” numbers are “hidden
numbers” that facilitate calls between the subscriber’s phone (which is actually a phone
with a number and service provided by the primary service provider) and the SLS
platform operated by the SL.S service provider.

The Relationship Numbers are a pool of numbers that are used to service all SIS
subscribers. This will be explained in more detail on a later slide.
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As mentioned, the Relationship Numbers are behind the scenes numbers that are hidden
from the subscriber. This is accomplished by a phone app residing on the subscriber’s
smart phone. As will be explained in detail on a later slide, the phone app translates any
number calling the subscriber or called by the subscriber into the appropriate
Relationship Number.

Another way to look at these numbers is to realize that any SLS call consists of two legs,
with the SLS platform in the middle. Examples of this can be seen on Slides 9-11. The
phone app on the subscriber’s phone uses a Relationship Number to access the SIS
platform over the telephone network. The SLS number is used by the SLS platform to
complete calls with any external party calling the subscriber’s SLS number or being
called by the SLS subscriber.

Refer to Slide 14 for a detailed description of how the Relationship Number works. The
relationship number is the key to the methodology. It is what allows the SLS service
provider to insert itself into the middle of a call between two phones that are served by
other service providers.

In the example, Subscriber A already has mobile phone service via primary service
provider X using mobile phone number 1.408.544.1212. Subscriber A now subscribes to
SLS service from the SLS service provider 7. Z assigns 1.770.555.0000 to Subscriber A.
that relationship is shown in the table on the left side of Slide 14. 1.770.555.000 is the
phone number that subscriber A publishes for his side business, personal calls, ¢tc.

Caller K is using a phone with the number 1.305.229.9999. This phone service can be
provided by any service provider. (As with any phone service, a called party can receive
calls over the telephone network from a phone on any service provider’s network).

Caller K dials 1.770.555.0000. That is an SLS number that the telephone network routes
to the SLS platform. The SLS platform accepts the call (without connecting the voice
path to the caller; this is just signaling so far). It sees that the call is for 1.770.555.0000
and that 1.770.555.0000 does not yet have a “relationship” set up for the calling number,
1.305.229.9999. (Consider this to be brand new SL.S service and this is the first person to
call the subscriber.)

The SLS platform creates the following relationship: When 1.770.555.0000 receives (or
places) a call from 1.305.299.2999, the interaction with the subscriber’s phone
(1.408.544.1212) will use dialable telephone number 1.678.222.0000.

Note that 1.678.222.0000 will be used as a relationship number for many different SLS
subscribers. It is the combination of the SLS number and the relationship number that
map to the external number (in this case, 1.305.229.2999)

Back to the call in progress.

The SLS platform will establish the 2™ half of the call. This is the call from the SLS
platform to the subscriber’s phone. The SLS platform places the call to the subscriber’s
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primary number (1.408.544.1212). In the signaling, the SLS platform uses the “calling
number” fields in a unique way. This is possible because the SL.S Service Provider has
provided the SLS phone app on the subscriber’s mobile device.

As shown at the lower center of Slide 13, the calling party field contains a specially
encoded message for the SLS phone app. The field will contain the Relationship Number
and the actually calling party number, separated by a dialable separator such as a “star”
character.

The SLS phone app stores the relationship. It stores the relationship number
1.678.222.0000 and the actual calling party number 1.305.229.2999. To complete this
call, the SLS phone app displays 1.305.229.9999 as the calling party and rings the phone.
Once the subscriber answers, the SIS Platform connects the two parts of the call by one
of several methods.

How are the relationship numbers used from this point forward? The relationship in the
example above is now stored in the SLS platform and also in the SLS phone app on the
subscriber’s mobile device. The importance of the relationship number is that it allows
the SIS platform to intercept calls originated from the Subscriber’s mobile device using
the SIS number.

On Slide 17, Subscriber A is going to originate a call for party B. Since B had previously
called A on A’s SLS number, the relationship that maps A’s SLS number and B’s phone
number to a Relationship Number is already stored in both the SLS platform and the SLS
phone app on A’s phone.

To place calls from his SIS number, Subscriber A uses the SIS phone app as his dialer.
In the SLS dialer, A dials B’s number (1.305.229.9999). The dialer looks in the SLS
phone apps’s relationship table and translates 1.305.229.9999 to 1.678.222.0000. The
SLS dialer shows the subscriber that it is calling 1.305.229.9999, but instead it calls
1.678.222.0000. That causes the telephone network to route the call to the SLS platform
instead of directly to B’s phone. The SLS dialer also modifies the “calling number” field
in the signaling. Instead of populating the field with the actual number of the calling
device (1.408.544.1212), it populates it with the SLS number (1.770.555.0000).

When the SLS Platform processes this leg of the call, it sees the calling number as
1.770.555.0000 and the called number as 1.678.222.0000. It logic knows to use these two
numbers to read the relationship table. The logic is “when SLS number 1.770.555.0000
calls relationship number 1.678.222.0000, it is actually calling 1.305.229.9999.” Tt now
completes the call by calling 1.305.229.9999 and showing the calling number as the SLS
number, 1.770.555.0000.

Note that another SLS subscriber (for example, 1.770.555.1111) could also call using the
same relationship number (1.678.222.0000), but it would map to a different external
number. The encoded representation of the actual called number is a combination of the
SLS number and the relationship number.
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We are still designing the case where the SIS subscriber wants to place a call to a
number for which it does not yet have a relationship. One possible design is that the SLS
phone app would look at the relationship table in its own memory, realize that there is no
relationship for the called number, and interface with the SLS platform over USSD, or by
overdialing once the SLS platform answers, etc.
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Movius Intellectual Property Disclosure

Cross Carrier Second Number (SideLine) Service
1. Cross Carrier Mobile Device Client Using Data Channel for SIP
Call

June 14, 2012

George Backhaus (with Jose Romero, Paul Rubenstein and John Green)

In the above disclosed Cross Carrier Second Line Service, there is an SLS client on the
primary mobile device of the subscriber. This client uses the means of the previous
disclosure to route calls from the mobile device to the SLS platform. Embodiments of the
SLS platform may leverage aspects of embodiments described in the above disclosure to
place another call to the called party and then connect the two parts of the call.
Exemplary combinations of calling and called parties are shown in the flow diagrams for
the following Scenarios.

Note: In these Scenarios, “KT” is the mobile operator that is also providing Second
Number service. “SKT” is another mobile operator that, while providing mobile service
to their subscribers, does not participate in operator KT’s Second Number service.

e Scenario 1B — A KT Mobile calls a KT provided Second Number where SKT
provides the Primary Service to the called Mobile Device.

e Scenario 2B — An SKT Mobile calls a KT provided Second Number where SKT
provides the Primary Service to the called Mobile Device.

e Scenario 4B — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call another KT
provided Second Number where SKT provides the Primary Service to the called
Mobile Device.

e Scenario 6A — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call a KT Mobile
Device.

e Scenario 6B — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call an SKT Mobile
Device.

In these situations, the carrier providing the primary mobile device and its number will
generate a bill for the call between the subscriber’s handset and the SLS platform. The
carrier providing the SLS service will generate a bill for the call between the SLS
platform and the other party. The “other party” is the ultimate called number if the SLS
subscriber originates the call, or the originating caller). This dual billing is less than
optimal. In addition, the call records and mobile phone bills will list a call between the
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subscriber’s handset and the SLS platform that will show a call to/from a hidden
Relationship Number. This may be confusing to the subscriber.

In each Scenario, the MOC (Mobile Originating Call) and MTC (Mobile Terminating
Call) call billing records are shown near the bottom of the flow diagram.

An improvement on the above disclosed method is for the SLS Client in the subscriber’s
Mobile Device to either access a separate SIP calling program or use SIP calling
capability within that SLS Client. The SLS client would place the first call over the data
channel of the mobile device using SIP. This is the call from the Mobile Device to the
SLS Platform. Examples of these calls are in the following Scenarios:

e Scenario 7A — A KT Mobile calls a KT provided Second Number where SKT
provides the Primary Service to the called Mobile Device. The call between the
SLS platform and the SKT Mobile Device is a SIP call over the data service
provided to the Mobile Device by SKT. (This Scenario is analogous to Scenario
1B)

e Scenario 7B — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call a KT Mobile
Device. The call between the SLS platform and the SKT Mobile Device is a SIP
call over the data service provided to the Mobile Device by SKT. (This Scenario
is analogous to Scenario 6A)

¢ Further Scenarios not shown for brevity:

e Scenario 7C — An SKT Mobile calls a KT provided Second Number where SKT
provides the Primary Service to the called Mobile Device. The call between the
SLS platform and the SKT Mobile Device is a SIP call over the data service
provided to the Mobile Device by SKT. (This Scenario is analogous to Scenario
2B)

e Scenario 7D — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call another KT
provided Second Number where SKT provides the Primary Service to the called
Mobile Device. The calls between the SLS platform and the SKT Mobile Devices
are both SIP calls over the data service provided to the respective Mobile Devices
by SKT. (This Scenario is analogous to Scenario 4B).

e Scenario 7E — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call an SKT Mobile
Device. The call between the SLS platform and the SKT Mobile Device is a SIP
call over the data service provided to the Mobile Device by SKT. (This Scenario
is analogous to Scenario 6B)

The advantage is that there is not a voice channel call generated, reported or billed from
the primary phone number of the Mobile Device to the SLS Platform. Therefore,

Page 66 of 93



¢ The carrier supplying the primary number of the mobile device will not bill for or
report a call between the Mobile Device’s primary number and the relationship
number on the SLS Platform.

¢ The subscriber will not see the above call and be confused by this call record
involving an unfamiliar hidden number. This is noted in the example Scenario 7A
and 7B call flow diagrams. There is no MOC or MTC call detail record. The
connection is over the data service to the SKT Mobile Device.

* Any revenue to the primary carrier is limited to usage against the subscriber’s
primary number data plan or overage in the data plan.

e The SLS carrier is free to collect all the call revenue associated with the call. This
is because the SLS carrier will report and bill for a call between the SLS platform
and the ultimate originating or called party. This call will be shown as a call
involving the subscriber’s SLS number provided by the SLS carrier.

2. Calls between a Cross Carrier SLS subscriber and a Direct SLS
Subscriber

In embodiments of the above disclosed Cross Carrier Second Line Service, there is an
SLS client on the primary mobile device of the subscriber. This client uses embodiments
in the above disclosure to route calls from the mobile device to the SLS platform. The
SLS platform uses the means of the previous disclosure to place another call to the called
party and then connects the two parts of the call.

Some embodiments of an SLS Second Number solution are termed Direct Second
Number Services. In a Direct Second Number Service, the provider of the Second
Number Service is the same provider that provides the Primary Service to the
subscriber’s Mobile Device. The advantage of Direct Second Number Service is that the
subscriber can have multiple phone numbers associated with one device using a single
USIM or SIM.

For background purposes, Direct Second Number Service is described in the following
Scenarios:

e Scenario 1A — A KT Mobile calls a KT provided Second Number where KT
provides the Primary Service to the called Mobile Device.

e Scenario 2A — An SKT Mobile calls a KT provided Second Number where KT
provides the Primary Service to the called Mobile Device.

e Scenario 3A — A subscriber with a Mobile Device whose Primary Service is
provided by KT uses a Second Number (provided by KT) to call another KT
provided Second Number where KT provides the Primary Service to the called
Mobile Device.

e Scenario 5A — A subscriber with a Mobile Device whose Primary Service is
provided by KT uses a Second Number (provided by KT) to call a KT Mobile
Device.
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e Scenario 5B — A subscriber with a Mobile Device whose Primary Service is
provided by KT uses a Second Number (provided by KT) to call an SKT Mobile
Device.

As shown in detail in these Scenarios, calls involving the Direct Second Number Service
involve a novel way of using CAP (CAMEL) signaling to give the appearance that the
Second Number is a number associated with the physical subscriber Mobile Device. This
appearance applies to billing records and Called/Calling Number information to be
displayed on the second party’s telephone display.

As described in detail in the above disclosure and in the Call Flow diagrams for
Scenarios 1B, 2B, 4B, 6A and 6B immediately above, calls involving a Cross Carrier
Second Number Service subscriber do not use CAP to change billing or call presentation
information. These calls are connected using ISUP signaling only.

There is a set of use cases where a call is placed between a Cross Carrier Second Number
and a Direct Second Number. The detailed Call Flow diagrams for following Scenarios
describe the novel method for using one form of signaling to interact with the Cross-
Carrier Second Number subscriber and a different method of signaling to interact with
the Direct Second Number subscriber. For each type of subscriber, the billing and
reporting aspects of their type of Second Number service is preserved.

e Scenario 3B — A subscriber with a Mobile Device whose Primary Service is
provided by KT uses a Second Number (provided by KT) to call another KT
provided Second Number where SKT provides the Primary Service to the called
Mobile Device.

e Scenario 4A — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call another KT
provided Second Number where KT provides the Primary Service to the called
Mobile Device.

Also, as described in Section 1 above, this same novel solution can be used if the ISUP
signaling for the part of the call involving the Cross Carrier Second Number subscriber is
replaced by a SIP call over that subscriber’s data service. Although not shown for brevity,
these would be the following Scenarios:

e Scenario 8A — A subscriber with a Mobile Device whose Primary Service is
provided by KT uses a Second Number (provided by KT) to call another KT
provided Second Number where SKT provides the Primary Service to the called
Mobile Device. The call between the SLS platform and the SKT Mobile Device is
a SIP call over the data service provided to the Mobile Device by SKT. (This
Scenario is analogous to Scenario 3B)

e Scenario 8B — A subscriber with a Mobile Device whose Primary Service is
provided by SKT uses a Second Number (provided by KT) to call another KT
provided Second Number where KT provides the Primary Service to the called
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Mobile Device. The call between the SLS platform and the SKT Mobile Device is
a SIP call over the data service provided to the Mobile Device by SKT. (This
Scenario is analogous to Scenario 4A)
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Sequence Description

(17-18

: )

A calls vB number (call from virtual is deactivated for A)
VMSC(A) sends |IAM to GMSC

GMSC requests HLR for routing information to vB and MSC returns T-CSI provisioned to vB

GMSC requests HLR for B routing number and HLR replies with MSRN (HLR may ask VMSC B to provide roaming

number).

(19)

(20)
(21)
(22)

GMSC routes the IAM in accordance with MSRN received from HLR

VMSC(B) requests to connect to B.
B answers the call.
VMSC(B) informs GMSC about B addressed and answered.

GMS nfofms MSC(A) about B a aressed and an we‘re . VM C(A) ‘about that.

Call between A and B is established

Requirements:

1. SL virtual number is real subscriber and provisioned
with T-CSI DP12

2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to
make call from its main number to its virtual number.

Glossary

ISUP\IAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB - Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP - Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON - Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

cenario 1A KT-KTSLS

Page 70 of 93

Movius - Confidential



(CGPNE<A> CAPN=<vB>)

3)ISUP ACM

Signal and Media Flows (MAP/ISUP) Pase 2
Scenario 1B: Call from KT to SKT SLS Date 6/17/2012
IN SCF GMSC A . VMSC B SLS Client Client B Mobile
(char:ging) (KT) HLR B HLR vB Movius (SI§T) B | D:':’e/:SE B (SPI(T)
(ZEISUPIAM

(5) Lpokup
Ej’////’”’//ﬂ
£ (6) ISUP 1AM

(CgPN=<R-AVB> GdPN=<]

Lookup Relationship
Number AVB

; ([ DTAP Setup _gy
(CgPN=R-ANB, CdPN=B) s S8 LOOKUP A o

RIS
(CQPN=<R-A/VB>) -

bt DRETURN, ...
////[ CgPN=<A> ;E
i (10) DISPLAY.

- [LOTAP Comnect CoP-o

alf(12) ISUP ACM—E-E

iel(13) ISUP ANMemmmt

(15) DTAP Connect=—_t

14) ISUP ANM

Scenario 1B KT-SKTSLS
Page 71 of 93

///MWWWWWMMMAM io PathWWWW//////////I?//////////////////;

Cross Connect
two legs

Movius - Confidential

///////////////////////////:////////////////////////////,Audio F’a?h?/////////////////////////////////////////////




e w
%, G B By
LY LN W T B

Signal and Media Flows (MAP/ISUP)
Scenario 1B: Call from KT to SKT SLS - Notes

Date

Page 3
Rev 1.2
6/17/2012

Sequence Description

L
§ (12-13)

4
L (15)

A calls vB number

VMSC(A) sends |IAM to Movius
Movius returns ACM to VMSC(A)
VMSC(A) provides Ring to A

Movius sends |IAM to VMSC(B)
VMSC(B) sends DTAP Setup to Handset B

Handset B responds with DTAP Connect
VMSC(B) answers call with ACM/ANM

Movius answers first leg of call with ANM to VMSC(A)
VMSC(A) sends DTAP Connect to Handset A

Call between A and vB is established

Requirements:

1. SL virtual number is real subscriber and provisioned

with T-CSI DP12
2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party

Number (A-CgPN) to called mobile.
4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to

make call from its main number to its virtual number.

Glossary

ISUP\MIAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB — Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP - Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON — Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

Scenario 1B KT-SKTSLS Notes
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HLR VB | | Movius VMSCB B

(SKT) (char_ging) (SKT)
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(KT)

(3) MAP SF;’:I (vB)

4) MAP SéIRes

The SLS service detects
CalledPN is virtual number
of SLS. Further CalledPN is

set to main SL number

Movius sends CONNECT with
additionaiCgPH = A and

Calis to roaming SLS can

CalledPN is set to B
Since OCSiApplicable is not
included the MSC does not treat

be blocked here if required

(17) MAP PRN (Eié)

ehis as Call Forwurding

(18) MAP PRNRés

(MSRN)

(19) I$UP 1AM

CoPN=123<A> CdPN=<B> ? - (20) DTAP Selupgy, ;
: (CgPN=123A, CdPN=B) :

22) ISUP ACM/ANM

@LDIAE Connzc ;

‘etff———————(25) ISUP ACM/ANM

(26) DTAP Connectmt

Sequence Description

() A calls vB number (call from virtual is deactivated for A)

@ VMSC(A) sends IAM to GMSC

C requests HLR for

information to vB and MSC returns T-CSlI provisioned to vB

o A

o

(8-9) Movius asks HLR for status of the number vB. If B is roamer then Movius might rejects/releases the call. Otherwise
call continues

Sa

requests HLR for B routing number and HLR replies with MSRN (HLR may ask VMSC B to provide roaming

GMSC routes the IAM in accordance with MSRN received from HLR

(20) VMSC(B) requests to connect to B.
21) B answers the call.
(22) VMSC(B) informs GMSC about B addressed and answered.

3 3 e T [
(25-26) GMSC informs VMSC(A) about B addressed and answered. VMSC(A) informs A about that.

Call between A and B is established

Requirements:

1. SL virtual number is real subscriber and provisioned
with T-CSI| DP12

2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to
make call from its main number to its virtual number.

Glossary

ISUPVAM — Initial Address Message
ISUPV\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB - Reporting (phase 1+)
CAP\ACH - Accept Charging (phase 1+)
CAP\IDP - Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON - Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC - Call Data Record for Mobile Termintaed Call

Scenario 2A SKT-KTSLS Movius - Confidential
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set to main SL number

Calis to roaming SLS can
be blocked here if required

Movius sends CONNECT with
additionalCgPN = 123vA and
CalledPH is set to B
Since OCSiApplicable is not
included the MSC does not treat
this as Call Forwurding

(20) MAP PRN (B)
(21) MAP PRNRes >

(23) ISUP 1AM
SCoPN=< 1259A> CAPN=<5>

(aGgPN=123vA, GAPN=B)

25) DTAP Connect

et m————(29) ISUP ACM/ANM

7 (30) DTAP Connectmt

Sequence Description
() A calls vB number (call from virtual is activated)
{2) ned with OC81, SCF is Movi
A o vl num
&) ribes to {Answer/Discennect) events from VSZ 4 | K
) sends the CAP Connect command, where additional CgPN is updated to vA Requirements: . . .
1. SL subscriber is provisioned with O-CSI, SCF=Movius
%) VMSC(A) sends IAM to GMSC 2. MSC and HLR supports CAMEL and MAP
3. MSC supports presentation of Additonal Calling Party Number (A-CgPN) to
(11-12) GMSC requests HLR for routing information to vB and MSC returns T-CS| provisioned to vB called mobile.
GMEL sanda Maovies
(19-22) GMSC requests HLR-B for B's routing number. HLR responds with MSRN (HLR may ask VMSC to provide roaming
number) Glossary
ISUPAIAM — Initial Address Message
(23) GMSC routes the IAM in accordance with MSRN received from HLR-B ISUPA\ACM — Adress Complete Message
ISUP\ANM — ANswer Message
(24) VMSC(B) requests to connect to B. MAP\SRI — Send Routing Info
(25) B answers the call. CAP\ERB - Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
(26) VMSC-B sends ISUP ACM/ANM to GMSC-A CAP\IDP — Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CUE - Continue
CAP\CON — Connect
(29) GMSC-A informs VMSC-A that B answers. MOC - Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call
Call between A and B is established

Scenario 3A KTSLS-KTSLS Movius - Confidential
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(CgPN=<A> CdPN=<123vB:

[3P2 [TCAP BN

>, COPN=<123vE>

(3) CAP IDP. DP2

The SLS service proxying
request to billing SCF so

(CgPN= <vA> CdPN=<vi3>)

the caller is <vA>
(all responses are proxyed

(4)CAP CUE §

(5) GAP RER [TCAP CONTINUE]

by SLS services to MSC)

(Tangivsr, Tdisconnect

@) 15UP 1AM

(CgPN=<A> aC@PN=<vA> CdPN=<vB>)

>

£ (10) ISUP 1AM

3CgFN=<vA> CaPN=VE>

(11) ISUP ACM

5 7 Signal and Media Flows (MAP/ISUP) e T
24 Scenario 3B: Call from KT SLS to SKT SLS pate 6/17/2012
A IN SCF GMSC A . VMSC B SLS Client Client B Mobil
(K1) VN(IET(): ; (charging) (KT) ALRB | | TRVB | [ Movius (SKT) B D:Be/;]SE SKT

B (SKT)

-(22) DTAP Connect

Lookup Relationship
Number AVB

(21) ISUP ANM

Lrevrreren,

£—(12) ookup
e

13) ISUP IAM
(CgPN=<R-yA/B> CdPN=<

(CgPN=R-vA/B, CdPN=B)

A15LLO0KR YA,

(CGPN=<R-vA/B>)

- SJORETURN...

CgPN=<vA>

(17 DI

< (18) DTAP Connect
if(19) ISUP ACM=—st

§§<-(20) ISUP ANM et

CgPN=<yf

’////////WWWWWMMMAUdiO PathWWWWWWWW:

Scenario 3B KTSLS-SKTSLS

Page 76 of 93
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oo Signal and Media Flows (MAP/ISUP) P 1o
G Scenario 3B: Call from KT SLS to SKT SLS - Notes Date

Rev 1.2
6/17/2012

Sequence Description

() A calls vB number (call from virtual is activated)

thecribe provisicned with QC3I, SCF is Movius instead of billing IN SCF

ad in DP2 and

3
-
C

(5} Movius subscribes o (Answer/Disconnecdt) events from VIM3C A

B} Movius sends the CAP Connect command, where additional CgPN is updated tc vA.

7 VMSC(A) sends |IAM to GMSC

(89) GMSC requests HLR for routing information to vB and MSC returns T-CSI provisioned to vB
(The location of vB is Movius)

(10) GMSC sends |IAM to Movius

(1) Movius returns ACM to VMSC(A) via GMSC

173 powits log

(13) Movius sends |IAM to VMSC(B)

(14) VMSC(B) sends DTAP Setup to Handset B

(18) Handset B responds with DTAP Connect

(19-20) VMSC(B) answers call with ACM/ANM

21) Movius answers first leg of call with ANM to VMSC(A)
(22) VMSC(A) sends DTAP Connect to Handset A

Call between vA and vB is established

Requirements:

1. SL virtual number is real subscriber and provisioned
with T-CSI DP12

2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to
make call from its main number to its virtual number.

Glossary

ISUP\IAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB — Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP — Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON — Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

Scenario 3B KTSLS-SKTSLS Notes

Page 77 of 93
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Signal and Media Flows (MAP/ISUP) Page 9

. Rev 1.2
Scenario 4A: Call from SKT SLS to KT SLS Date 6/17/2012
Mobile SLS Client VMSC A IN SCF Movius || Movius VMSC B B
A (SKT) Client DBase (SKT) (charging) HLRB HLR_) vB ISUP CAP (KT) (KT)
; : H : Interface Interface H

3) RETURN
411 DISPLAY ///‘/’L’ e
,///} CaPN=<vB> RAnB i
(5) DTAP SETUP'

(CgPN=<A> CdPN=<R-ANB)

(6) ISE:UP IAM

(CgPN=<A>CdPN=<R-A/VB>)

{ (7)18UP 1AM

(CJPN=<A> CdPN=<RANB>)

8) ISUP ACM

£10) ISUP IAM :
(CQEéN:<vA> CdPN=<vB>) >
(11) MAP SRI (vB) H
(12) MAP SRiRes

(T-CSl) { »

(

%EﬁAP IDP DP12 [TCAP BEGIE\J]
(14) CAP IDP DP12 (CaPN=<vA>, CAPN=<vB>) H
(CgPN=<vA>, CdPN=<vB>) i

(15) EAP CON

CdPN=<vB§ (ACGPN = <vA>)

< (16) A'I?I B :
: (17) ATI-Ack >

(18) CAP RRB, CON [TCAP CO& UE]

CdPN=<B> (ACGPN = 123<vA>) B

CgPN=<123vA> CdPN=<l

a DTAP Conne:

i f————(21}ISUP ACM/ANM
(20)DTAP G d (22) ISUP ACM/ANM
onnect B

: : ; : ; Créss Connect
HW//MMMMMMWMMMMMMMMAUd@PMhWMMMMMMMWMMMMMMM i

itwo legs

SN

. :
% 3 s
?///////////////////////AwAudio PathW////////////////////_//-

Scenario 4A SKTSLS-KTSLS © Movius - Confidential 9
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. Signal and Media Flows (MAP/ISUP)
sl Scenario 4A: Call from KT to SKT SLS - Notes pate

Page 10
Rev 1.2
6/17/2012

Sequence Description

i (5) Mobile A sends DTAP SETUP to VMSC(A)

L (8-7) VMSC(A) sends |AM to Movius CgPN=A, CdPN=R-A/VB

L (8) Movius sends ACM to VMSC(A)

LD e A

(10) Movius sends 1AM to VMSC(B) (CdPN=vB)

(11-12) VMSC(B) requests HLR for routing information to vB and HLRvB returns T-CS| provisioned to vB

| (18-17)

. call continues

L (18) Movius sends the CAP Connect to change call destination to B. OCSiApplicable flag is excluded. So real cali
forwarding does not happen while destination address is updated. The Additional CgPN (equai to 123A) is added
; into generic Numbers list io be presented to called mobile station :
L (17-18) GMSC requests HLR for B routing number and HLR replies with MSRN (HLR may ask VMSC B to provide roaming |
i number). :
(19) VMSC(B) sends DTAP Setup to Handset B
i (20) Handset B responds with DTAP Connect
(21-22) VMSC(B) answers call with ACM/ANM
(23) Movius answers first leg of call with ANM to VMSC(A)

VMSC(A) sends DTAP Connect to Handset A

e

VMSC(B) send 2 (vA to vB).

Movius asks HLR for status of the number vB. If B is roamer then Movius might rejects/release the call. Otherwise

Requirements:

1. SL virtual number is real subscriber and provisioned
with T-CSI DP12

2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to
make call from its main number to its virtual number.

Call between vA and vB is established

Glossary

ISUP\MIAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB — Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP - Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON — Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

Scenario 4A SKTSLS-KTSLS Notes

Page 79 of 93
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A (SKT)

DBASE

T Signal and Media Flows (MAP/ISUP) Page 11
T F Wy Y 4 _ Rev 1.2
LIl AL Scenario 4B: Call from SKT SLS to SKT SLS Date 6/17/2012
Mobile Client A SLS Client VMSC A Movius VMSC B SLS Client Client B Mobile
A (KT) (SI?T) B DB,ijE B (SKT)

(CGPN=<A> CAPN=<vB>) 2)LO0KUP RANB,

(CQPN=<vA> CAPN=<vB>}

L

R-ANB

(5) DTAF.SETUP.
(CPN=<A> GABN=<R-ANB>)

(6)1SUP IAM >

(CgPN=<A> GdPN=<R-ANB>)

e —————(7) ISUP ACM

o,
Lookup Relationship :;y//(,%z,}/;)OkuP
b

Number AVB

(10) ISUP IAM

(CgPN=<R-vANB> CdPN=<B>)

AZLEQORUE L

(CgPN=<R-vANB>)

(CgPN=R-vAVB, CdPN=B)

L SISLRETURN
,////’ CgPN=<vA>

(14) DISBLAY
CgPN:<v¥.\>

§<_(16) 1SUP ACM e
{f——(17) ISUP ANM

<—(13) ISUP ANM s

~gf}——————————=(19) DTAP Connect

Cross Connect
two legs

f///////W////I///M/////W////MI////II/////ﬂ'WAUdlo Pt R O OO
H % ] :

SR

] P
/////////////////////////////////////////////////////7////// s

://///////////Audio Pathizzzz

e

Scenario 4B SKTSLS-SKTSLS Movius - Confidential
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sy Signal and Media Flows (MAP/ISUP)
s Scenario 4B: Call from SKT SLS to SKT SLS - Notes pate

Page 12
Rev 1.2
6/17/2012

Sequence Description

) Mobile A sends DTAP SETUP to VMSC(A)
(6) VMSC(A) sends IAM to Movius CgPN=A, CdPN=R-A/vB
)

Movius sends ACM to VMSC(A)

Vi

5 A

) VMSC(A) sends IAM to Movius
3) Movius returns ACM to VMSC(A)
4) VMSC(A) provides Ring to A

[ Wiesiiug lvens hip Munber R-A4E

(10) Movius sends |IAM to VMSC(B)
(1) VMSC(B) sends DTAP Setup to Handset B
(1243 5 A

(15) Handset B responds with DTAP Connect

(16-17) VMSC(B) answers call with ACM/ANM

(18) Movius answers first leg of call with ANM to VMSC(A)
(19) VMSC(A) sends DTAP Connect to Handset A

Call between A and vB is established

Requirements:

1. SL virtual number is real subscriber and provisioned
with T-CSI DP12

2. MSC and HLR supports Camel Phase 2

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

4. Call from SL subscriber to its virtual number and
backward* is free of charge.

* SL service will reject any attempts of SL subscriber to
make call from its main number to its virtual number.

Glossary

ISUP\IAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB — Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP — Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CON — Connect

CAP\CUE - Continue

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

Scenario 4B SKTSLS-SKTSLS Notes
Page 81 of 93

Movius - Confidential
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Signal and Media Flows (MAP/ISUP) pote

2
) Rev 1.2
Scenario 5A: Call from KT SLS to KT pate  6/17/2012
VMSC A IN SCF GMSC A . VMSC B
A KT) (char_ging) (K_T) HLR B HLI? VA MO\_IIUS (K_T) B

(CgPN=<A> CdPN=<123B:

D2 [TL,/-\P BEU N1

= — The SLS service proxying
{CaPNEe

request to billing SCF so
the caller is <vA>
(all responses are proxyed
by SLS services to MSC)

\\\\\\ (3) CAP IDP DP

(CgPN= <vA> CdPN=<B}

N

@) ISUP 1AM

(CgPN=<A> aCgl N=<vA> CdPN=<B>) > 11 MAP SRI(B
: (11) MAP PRN (B)

i (12) MAP PRNRés
- (MSRN) ¢

12) MAP SRIRes

(19) I5UP 1AM
aCgPN=<vA> CdPN=<B>

(aCgPN=vA, CdPN=B)

: @2L0IAP Connect
(22) ISUP ACM/ANM : :

- lfp——(24) |suﬁ> ACM/ANM

(27) DTAP Connect=mt

(11-12) GMSC requests HLR for routing information to B and MSC returns MSRN for B

Scenerio 5A KTSLS-KT Movius - Confidential

Sequence Description Requirements:
@

A calls B number (call from virtual is activated) 123 is the prefix A uses to call from vA, the SLS number. 1. SL subscriber is prOViSioned with O-CS|, SCF=Movius
2. MSC and HLR supports CAMEL and MAP

3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.

e

Movius subscribes to (Answeriliisconnect) events from VMSC A
Movius sends the CAP Connect command, where additional CdPN is updated to vA.

VMSC(A) sends IAM to GMSC

GMSC routes the |IAM in accordance with MSRN received from HLR

VMSC(B) requests to connect to B.

B answers the call.
VMSC(B) informs GMSC about B addressed and answered. G Iossary
GMSC |nforms VMSC(A) about B addressed and answered.

ISUPAIAM — Initial Address Message
ISUP\ACM - Adress Complete Message
ISUP\ANM — ANswer Message

Call between A and B is established MAP\SRI — Send Routing Info

CAP\ERB - Reporting (phase 1+)

CAP\ACH — Accept Charging (phase 1+)
CAP\AIDP — Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CUE — Continue

CAP\CON — Connect

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

rage 82 093
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Signal and Media Flows (MAP/ISUP) rave

. Rev 1.2
Scenario 5B: Call from KT SLS to SKT o 611712012
VMSC A IN SCF : VMSC B
A (K.,T) (Charging) HLI? B HLR vA Movius (SKT) B
e . | CI};Z?E (%'LM The SLS service prox:ing

request to billing SCF so
the caller is <vA>
(all responses are proxyed
by SLS services to MSC)

(3.CAP.IDP.DP

(CaPN= <vA> CdPN=<B¥)

(4) CAP CUE :

ONTINLIE]

(@) 16UP 1AM

(CgPN=<A> aCgPN=<vA> CdPN=<B>)

P (11 MAP SR Bl

(11) MAP PRN (E)

(12) MAP PRNR&s
MSRN) &

(19) I3UP 1AM
SCIPN=<vA> CIPN=<B>

,—(20\DTAP Setupgy
(aCgPN=vA, CdPN=B) H
LLRIAP Connect i

(22) |su§ ACM/ANM

+g(27) DTAP Connect

Sequence Description Requirements: N _ _
m A calls B number (call from virtual is activated) 123 is the prefix A uses to call from vA, the SLS number. 1. SL subscriber is provisioned with O-CSI, SCF=Movius
2. MSC and HLR supports CAMEL and MAP

o isned with OGS S . . .

& sioned with O ¢ 3. MSC supports presentation of Additonal Calling Party
DOPZand MBC s .

o : Number (A-CgPN) to called mobile.

)

(5) Movius s 2s t {Answer/Disconr

{8} Movius se e CAF Connect command, where additional CcPN is updated 1o vA,

(7) VMSC(A) sends IAM to GMSC

(11-12) GMSC requests HLR for routing information to B and MSC returns MSRN for B

(19) GMSC routes the IAM in accordance with MSRN received from HLR

VMSC(B) requests to connect to B.

B answers the call.
VMSC(B) informs GMSC about B addressed and answered.

Scenario
Paoca R

GMSC informs VMSC(A) about B addressed and answered.

VM hat B answers.

(:

) informs

Call between A and B is established

B KTSLS-SKT Movius - Confidential

Glossary

ISUPAIAM — Initial Address Message
ISUP\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB - Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\AIDP — Initial Detection Point (phase1+)
CAP\RRB — Request Report BCSM (phase 1+)
CAP\CUE - Continue

CAP\CON — Connect

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

14
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b Dy Signal and Media Flows (MAP/ISUP) e 1

Y T Scenario 6A: Call from SKT SLS to KT pate 6/17/2012
Mobile SLS Client VMSC A IN SCF ; VMSC B

A Client DBase (SKT) (charging) ARB| [FRVA] [ Movius () 8

el LDIALS

CdPN=<B>

(2)LOOKUP R—v%
S2LEOOKUR RoviB, :

(CgPN=<vA> CdPN=<B:

oA,

4

(5) DTAP SETUP

(CgPN=<A> BdPN=<R-yA/B>)

(6) IS:EUP JAM
-

(CgPN=<A>CdPN=<R-vA/B>)

§ (7)1SUP 1AM

(CGPN=<A> CdPN=<RvA/B>) %

8) ISUP ACM

10) ISUP 1AM
(CgPN=<vA> CdPN=<B; 11) DTAP Setu

(CgPN=vA, CdPN=B) .
@ 2L01AP Connect

-agf(13) ISUP ACM—t

ig(14) ISUP ANM—%
15) ISUP ANM : ; :

4—(1 6) DTAP Cullllcu“j

Cross Connect

two legs
/

@M///MMMMMMWMMMMMMMM%&{P%WMMMMMMMMMMMWMMM
G dio Path?//////////////////////{;»

Scenario 6A SKTSLS-KT | | | Movius - Confidential | | | 15
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Page 16
Rev 1.2
6/17/2012

7 Signal and Media Flows (MAP/ISUP)
Scenario 6B: Call from SKT SLS to SKT pate
Client IN SCF .
DB':ge V'\é?f%A charging HLRB | [HRvA [ | Movus V'@%B B

AZLREIURN. ...
///’-' RvA/B

(5) DTAP SETUP, >

(CPN=<A> §dPN=<R-vA/B>)

(6) ISUP IAM

(CgPN=<A>CdPN=<R vA/B>)

§ (7)I1SUP 1AM

(CgPN=<A> CAPN=<RVAB>) &

(8) ISUP ACM

ol

10) ISUP IAM

(CgPN=<vA> CdPN=<B>,

§__(11)DTAP Setupgy
H (CgPN=vA, CdPN=B) E

‘ 2) DTAP Connect

i 13) ISUP ACM=—=t

aff(14) ISUP ANM=—=t

(15) ISUP ANM

4—(16) DTAP Connec%.

Cross Connect
two legs

EM////MWWWWWMWWWWMWWWMMPMWWWWWMWWWMWWM

RS

.
//////////////////////////AAuc!_io PathV//////////////////"////'/fz}

Scenario 6B SKTSLS-SKT " Movius - Confidential
Page 85 0of 93
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s S e % H H P
% V00 Signal and Media Flows (MAP/ISUP) - Notes w 7
AT B Scenario 6A & 6B Notes pate 6/17/2012
Sequence Description Requirements: _ _
1. SL subscriber is provisioned with O-CSI, SCF=Movius
2. MSC and HLR supports CAMEL and MAP
B 3. MSC supports presentation of Additonal Calling Party
Number (A-CgPN) to called mobile.
5) SLS Client calls R-vA/B (R-vA/B routes to Movius)
(6-7) VMSC(A) sends |IAM to Movius
8) Movius returns ACM to VMSC(A)
9) VMSC(A) provides Ring to A
(10) Movius sends IAM to VMSC(B)
(11) VMSC(B) sends DTAP Setup to Handset B
12 Handset B responds with DTAP Connect
(13-14) Handset B answers call from Movius with ACN/ANM
(15) Movius answers original call by sending ANM to VMSC(A)
16 VMSC(A) sends DTAP Connect to Handset A G |ossary
ISUP\IAM — Initial Address Message
ISUP\ACM - Adress Complete Message
ISUP\ANM — ANswer Message
MAP\SRI — Send Routing Info
CAP\ERB — Reporting (phase 1+)
CAP\ACH — Accept Charging (phase 1+)
CAP\IDP — Initial Detection Point (phase1+)
CAP\RRB — Request Report BCSM (phase 1+)
CAP\CUE — Continue
CAP\CON — Connect
MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call
vA — the SLS Number
A — the SIM/USIM Number
R-A/B — Relationship Number between vA and B
Scenario 6 Notes Movius - Confidential 17
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(CgPN=<A> CdPN=<vB>)

r/// voveres(4) Ringwevern

W7 T Signal and Media Flows (MAP/ISUF) o
iIsL AN ' o
WAL Scenario 7A: Call from KT to SKT SLS (SIP) Date 6/1712012
= VMSC A IN SCF GMSC A . SLS Client B Client B Mobile
HLR B| |HLRVB Movius (includes SIP Client DBASE B (SKT)

(charging) (KT)

(2}:1SUP 1AM »

(CgPNz<A> CdPN=<vB>)

3) ISUP ACM

-(13) DTAP Connect

Lookup Relationship
Number AVB

5 If' oku
,///’(”,),/p P

(6) SIP INVITE

(CgPN=<R-A/vB> CdPN=<B>)

ADLOOKUPA . i
(CgPN=<R-ANB>) W 4

rrrr L
S

(19) DISPLAY

CgPN=<A%

r//// rrrrrrrrrrrrrrrrrr(10) S|P 200 OKwwrrrrrrrrrrrrrrrrses. :

Lot (11) RTP

(12) ISUP ANM

: : : : Cross Connect
g#//////mmmmmmmmmmmmmdio R i two legs

WMMMMMMMAUd io _Pathy////////////////////////l////////////////l/////////////ﬁﬁé

Scenario 7A SIP KT-SKTSLS Movius - Confidential
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LO0KIP g5

(CgPN=<vA> CdPN=<B;

AR RELIBN....
<3

R-vAB

(5).SIP INVITE -
CaPN=<A> CAPN=<R vA/B>) H H H V///

(6) SIP 180 RINGING

Afffroes(T) Ringeeoren

8) ISUP IAM

(CgPN=<vA> CdPN=<B>"

(CgPN=vA, CdPN=B)

221 Connect

354-(11) ISUP ACM =

(1) ISUP ANM——}

b ; ; =(13) SIP 200 OK

o

(14) SIP RTP

Cross Connect
two legs

%/ZMMWMMMWMMMMWMMMAU&OP&hWMMWMMMWMMMMMMM

\

//////////////////////.Aud_io PathV////////////////////////{;)

Scenario 7B SIP SKTSLS-KT ' Movius - Confidential
Page 88 0f 93
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PN TR D Scenario 7B: Call from SKT SLS to KT (SIP) bwe  6/1712012
Mobile LS Client Client VMSC A IN'SCF . VMSC B

A Iilucgs gPlce)Iir:znt DBase (SKT) (charging) HLR B HLR vA MOYIUS (K_T) B
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Signal and Media Flows (MAP/ISUP) Page

GMSC

(GgPN=<A> GdPN=<123B;

- . . , Rev 1.2
«*  Sending SMS from sideline number. Dt 6/17/2012
A VMSC A SMS- HLR B HLR vA Movius VMSC B B

The SLS service proxying

AR D

P DP2 [TCAP BEGING
{GgPi B

BLCAR COM [TCAP ENDI

request to billing SCF so
the caller is <A> or <vA> in

(CPN=<AND> CdPN=<E>

(non-standard protocol)

(5) MAP SRI-SM (B)

P of setup
(all responses are proxyed
by SLS services to MSC)

8) MAP SRI-SM-Res
(MSRN)

{9) MO Forward SM >

(6) MAP PRN (B%

(MSRN)

Cg_}?N=<vA> CdPN=<§3>

Sequence Description

() A submit new SMS to B

)

nscriber A is provisioned with SMS-MQO-C81, SCF is Movius instead of billing IN 8CF
ng of message s interrupted in 0P2 and MSC sends [0F 1o Movius.

(3) if sls is activated the Movius sends the CAF Connect command, where CdPN is updated to vA
if sls is not activated Movius seds the CAP Continue te continue call without medifications

4) VMSC(A) sends SMS to SMS-GMSC (Via SMSC)

(5-8) SMS-GMSC requests HLR for SMS routing information to B and MSC returns MSRN
(9) SMS-GMSC forwards SMS to VMSC B

(10) VMSC(B) delivers SMS to B.

(CgPN=vA, GdPN=B)

Requirements:

1. SL subscriber is provisioned with SMS-MO-CSI,
SCF=Movius

2. MSC and HLR supports Camel phase3

Glossary

ISUPVAM — Initial Address Message
ISUPV\ACM — Adress Complete Message
ISUP\ANM — ANswer Message

MAP\SRI — Send Routing Info

CAP\ERB - Reporting (phase 1+)
CAP\ACH - Accept Charging (phase 1+)
CAP\IDP - Initial Detection Point (phase1+)
CAP\RRB - Request Report BCSM (phase 1+)
CAP\CUE - Continue

CAP\CON — Connect

MOC — Call Data Record for Mobile Originated Call
MTC — Call Data Record for Mobile Termintaed Call

SMS from Sideline
Page 89 of 93
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