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(57) ABSTRACT 

An inter-working network facilitating group communica 
tions among SubscriberS Spanning a plurality of disparate 
dispatch networks, a signaling controller, a media gateway, 
a System for facilitating the monetization of inter-carrier 
dispatch communications and a group management Server. 
The Signaling controller and media gateway generate dis 
patch call records for dispatch Sessions facilitated through 
the inter-working network. The System includes a billing 
accumulator and a Settlement entity. The billing accumulator 
is interfaced with the inter-working network and includes 
logic to receive and Store the dispatch call data records from 
the inter-working architecture. The Settlement entity is inter 
faced with the billing accumulator, and includes Settlement 
logic for converting each Stored dispatch call data record to 
a billing record for each of at least two of the dispatch 
networks. The group management server is interfaced with 
group management Servers in each of the dispatch networkS. 
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ARCHITECTURE FOR FACILITATING GROUP 
SESSIONS ACROSS DISPATCH OPERATORS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. The present invention is a continuation-in-part of 
U.S. patent application Ser. Nos. 11/047,897 and 11/047, 
892, both of which were filed on Feb. 1, 2005, and claims 
priority to U.S. Provisional Patent Application Nos. 60/608, 
113, 60/608,131, 60/608,117, 60/608,126 and 60/608,110, 
all of which were filed on Sep. 9, 2004, the disclosures of 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to push-to 
talk (PTT) wireless communications systems and more 
particularly to Systems and methods for facilitating the 
monetization of group calls Spanning disparate, inter 
worked PTT networks. 

BACKGROUND OF THE INVENTION 

0.003 Wireless communications systems are operated 
Worldwide by wireleSS carriers who charge fees to wireleSS 
Subscribers for use of the carrier's Services Such as inter 
connect, Short message Service (SMS), packet data and 
push-to-talk. Each wireleSS communications System Services 
Subscribers within a geographic coverage area and operates 
using one or more wireless technologies Such as code 
division multiple access (CDMA), global system for mobile 
communication (GSM), time division multiple access 
(TDMA) or Advanced Mobile Phone Service (AMPS). 
0004 PTT services (also known as a walkie-talkie or 
dispatch Services) are currently offered by Some wireless 
carriers, Such as Nextel's Direct Connect(R) Service, and new 
PTT services and technologies have been proposed. Gener 
ally, a PTT call provides near-instant, half-duplex commu 
nication between a PTT caller and a target group of PTT 
users. PTT calls are currently limited to calls between 
wireless users who use compatible PTT technologies and are 
Subscribers on the Same carrier network. For example, 
Subscribers on a network operated by a first wireleSS carrier 
cannot engage in PTT calls with PTT subscribers on a 
network operated by a Second wireleSS carrier. 
0005 Proprietary solutions have been proposed to con 
nect two or more PTT networks, but such solutions typically 
require each PTT network to connect Separately to each of 
the other PTT networks. Many proposed solutions also 
require extensive modification to, and administration by, 
each carrier network and are not practical for connecting a 
large number of wireleSS carriers and technologies on a 
Worldwide basis. Accordingly, a need exists for an inter 
working network architecture that is optimized for PTT 
communications among Subscribers on different carrier net 
Works, irrespective of Subscriber and carrier location and 
underlying PTT technology. A further need exists for an 
architecture and method to generate revenue for the use of 
an inter-working architecture and to facilitate revenue Shar 
ing and billing between disparate PTT carriers. 

SUMMARY OF THE INVENTION 

0006 The present invention is a system and method for 
facilitating the monetization of group calls Spanning dispar 
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ate, inter-worked PTT networks. In one embodiment, a 
network for inter-working a plurality of dispatch networks 
having incompatible technologies includes a core inter 
working network, a plurality of points-of-presence (POPs) 
and a plurality of border gateways. The core inter-working 
network includes an inter-working group Server providing 
group management Services between the inter-worked dis 
patch networks. The core inter-working network further 
includes a centralized database Storing call detail records 
and usage data reports relating to dispatch Sessions imple 
mented across the network, and a billing clearinghouse for 
receiving the call detail records and usage data reports and 
generating invoices for each of the dispatch networks. The 
plurality of POPs are connected to the core inter-working 
network, and the plurality of border gateways interface each 
of the dispatch networks to at least one of the plurality of 
points-of-presence. 
0007. In another embodiment, an inter-working architec 
ture facilitates dispatch communications between a group of 
dispatch devices spanning a plurality of dispatch networks, 
with each dispatch network having a separate administrative 
domain and operating on at least one of a plurality of 
technologies. The inter-working architecture includes a plu 
rality of interfaces facilitating communications with each of 
the dispatch networks, a Signaling bridge, a Signaling con 
troller, a media gateway and a group Server. The Signaling 
bridge converts Session messages and Signaling messages 
between the plurality of dispatch networks. The Signaling 
controller is interfaced with the signaling bridge, the Sig 
naling controller manages a dispatch Session between an 
originating dispatch network and at least one target dispatch 
network. The media gateway is interfaced with the Signaling 
controller to convert real-time media between the originat 
ing dispatch network and the target dispatch network. The 
group Server is interfaced with at least one group Server in 
each of the plurality of dispatch networks, and operates to 
manage inter-working group calls. A billing clearinghouse 
collects call data for a group Session between two or more 
dispatch networks, reconciles the collected data and creates 
inter-working invoices for the group Session. 
0008. In another embodiment, a method facilitates the 
monetization of inter-working a plurality of disparate dis 
patch networks, each dispatch network providing dispatch 
services to a plurality of subscriber units. The method 
includes receiving a dispatch Session request from an origi 
nating dispatch network, the dispatch Session request iden 
tifying a group of the Subscriber units Spanning a plurality of 
target dispatch networks and processing, in a point-of 
presence, the dispatch Session request, including allocating 
Signaling and media resources. The dispatch Session request 
is forwarded to a border gateway associated with each of the 
target dispatch networks and group Session is facilitated 
between the originating dispatch network and the target 
dispatch networks. An invoice for each of the participating 
dispatch networks is generated including charges for facili 
tating the group Session. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a block diagram illustrating a worldwide 
dispatch network in accordance with an embodiment of the 
present invention; 
0010 FIG. 2 illustrates functional interfaces between a 
worldwide dispatch network and PTT networks in accor 
dance with an embodiment of the present invention; 
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0.011 FIG. 3 is a block diagram illustrating functional 
elements of a Worldwide dispatch architecture in accordance 
with an embodiment of the present invention; 
0012 FIG. 4 illustrates a first embodiment of a PTT 
inter-working architecture; 
0013 FIG. 5 is a call flow diagram illustrating an opera 
tion of the PTT inter-working architecture of the first 
embodiment; 

0014 FIG. 6 illustrates a second embodiment of a PTT 
inter-working architecture; 
0015 FIG. 7 is a call flow illustrating an operation of the 
PTT inter-working architecture of the second embodiment; 
0016 FIGS. 8a and 8b are call flow diagrams illustrating 
operations of the PTT inter-working architecture in accor 
dance with the Second embodiment; 
0017 FIGS. 9a, 9b and 9c are additional call flow 
diagrams illustrating operations of the PTT inter-working 
architecture in accordance with the Second embodiment; 
0018 FIG. 10 illustrates a third embodiment of a PTT 
inter-working architecture; 
0019 FIG. 11 illustrates a fourth embodiment of a PTT 
inter-working architecture; 
0020 FIG. 12 is a call flow illustrating an operation of 
the PTT inter-working architecture of the third embodiment; 
0021 FIG. 13 is a call flow illustrating an operation of 
the PTT inter-working architecture of the fourth embodi 
ment, 

0022 FIG. 14 is an embodiment of a billing clearing 
house architecture for a PTT inter-working architecture; 
0023 FIG. 15 illustrates an embodiment of inter-work 
ing group definition propagation; 

0024 FIG. 16 illustrates an embodiment of an inter 
working group call architecture; 
0025 FIGS. 17a-b are call flows illustrating an embodi 
ment of an inter-working group Session in accordance with 
the architecture of FIG. 16; 
0026 FIG. 18 illustrates an embodiment of an inter 
working group call architecture; 
0027 FIGS. 19a-b are call flows illustrating an embodi 
ment of an inter-working group Session in accordance with 
the architecture of FIG. 18; 

0028 FIG. 20 illustrates an embodiment of an inter 
working group call architecture; and 
0029 FIGS. 21a-b are call flows illustrating an embodi 
ment of an inter-working group Session in accordance with 
the architecture of FIG. 20. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0.030. An embodiment of a worldwide dispatch architec 
ture of the present invention will now be described with 
reference to FIG. 1. An inter-working architecture 10, 
referred to herein as a worldwide dispatch (WWD) archi 
tecture, provides a core infrastructure to which dispatch 
Service providers may connect to enable inter-carrier and 
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cross-technology dispatch sessions. The WWD network 10 
assists in translating and managing dispatch Sessions 
between a plurality of dispatch networks, Such as dispatch 
network 20 and dispatch network 30, and includes a billing 
clearinghouse System 12 that Stores call detail records 
(CDRs) and usage data reports (UDRs) to track, bill and 
provide Settlement Services relating to the usage of the 
WWD network 10. 

0031) The dispatch networks 20 and 30 may be any 
communications Systems, including wireleSS and wireline 
networks, that facilitate dispatch communications between 
at least two devices. As illustrated, the dispatch network 20 
is a communications network that facilitates dispatch calls 
between a plurality of Subscriber units (SU), such as SUs 22, 
24 and 26. The dispatch network 30 is a communications 
network that facilitates dispatch calls between a plurality of 
subscriber units, such as SUs 32, 34 and 36. The dispatch 
networks 20 and 30 may be operated by different carriers 
and may use different dispatch technologies and protocols. 
0032. The subscriber units may include any device that is 
adapted for dispatch communications with one or more of 
the dispatch networks. For example, the Subscriber units 
may include wireleSS devices that are adapted to communi 
cate with a dispatch network over a wireleSS communica 
tions link, including mobile telephones, personal digital 
assistants, and portable computers. The Subscriber units may 
also include wireline devices, Such as SU 36, coupled to a 
dispatch network through a physical connection, Such as 
through the Internet. The dispatch networks may commu 
nicate using any of a number of dispatch protocols and 
technologies Such as an Integrated Dispatch Enhanced Net 
work (iDEN), a QChat network or a PTT over Cellular 
network (PoC). It will be appreciated that the illustrated 
embodiment is exemplary and that any number of networks, 
wireleSS and wireline devices may be inter-worked to oper 
ate with the WWD network 10. 

0033) The WWD network 10 further includes a WWD 
group Server 14 managing and facilitating inter-carrier group 
calls spanning multiple dispatch technologies. The WWD 
group Server 14 maintains a trust relationship with each 
carrier's group Servers 28 and 38, respectively, and dissemi 
nates requests for group creation, updates and deletions from 
the dispatch carriers. The WWD group server 14 brokers 
propagation of group definitions across the carrier networks, 
and provides a root repository for group definitions Spanning 
multiple domains. 
0034. In operation, a user may initiate a dispatch call with 
any other users connected to the WWD network 10. For 
example, user 22 may initiate a dispatch call with users 32 
and 34. The dispatch network 20 will recognize that users 32 
and 34 are not subscribers of the dispatch network 20 and 
will forward an initial dispatch request to the WWD network 
10. The WWD network 10 determines the address and 
location of the users 32 and 34, allocates necessary resources 
for handling the dispatch call, and forwards the initial 
request to dispatch network 30. The dispatch network 30 
processes the initial request and responds to the WWD 
network 10. The WWD network 10 manages the dispatch 
Session between users 22, 32 and 34 and performs any 
necessary translation between the formats and protocols of 
dispatch network 20 and dispatch network 30. 
0035) An embodiment of the interface between a WWD 
and dispatch networks is illustrated in FIG. 2. A WWD 
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network 40 is connected to a plurality of PTT networks, 
including an iDEN network 50 and a generic PTT network 
80. The WWD network 40 includes a billing clearinghouse 
42 for the monetization of communications facilitated by the 
WWD network 40. In an alternate embodiment, one or more 
PTT networks may be connected to the WWD network 40 
via a GPRS Roaming exchange network or CDMA roaming 
eXchange network. 
0036) The iDEN network 50 provides wireless PTT ser 
vices to a plurality of subscriber units 52, 54 and 56. The 
iDEN network 50 includes a plurality of iDEN base stations 
known as enhanced base transceiver systems (EBTSs 58 and 
60), a plurality of dispatch controllers known as iDEN 
dispatch application processors (DAPS 62 and 64) and an 
iDEN Home Location Register 66 (iHLR). The iDEN net 
work 50 may also include a plurality of iDEN dispatch 
access controllers (iDACs 68 and 70) that facilitate PTT 
calls across iDEN urban areas. It will be appreciated that the 
iDEN network 60 illustrated in FIG. 3 is exemplary and that 
other network configurations can be utilized with the WWD 
network 40 of the present invention. 
0037. In operation, EBTS 58 provides wireless services 
to the Subscriber unit 52, and EBTS 60 provides wireless 
Services to the Subscriber units 54 and 56. Subscriber unit 52 
may initiate an ad hoc group PTT call with other subscribers 
on the iDEN network 60, Such as Subscriber units 54 and 56, 
by transmitting a PTT request to its local EBTS 60, which 
forwards the request to DAP 62. DAP 62 interfaces with the 
iHLR 66 to determine the location of the target Subscriber 
units 54 and 56. DAP 62 (the controlling DAP) next com 
municates with DAP 64 (the remote DAP) to page the 
subscriber units 54 and 56, setup the PTT call, and manage 
the PTT call. 

0038. Subscriber unit 52 may also initiate a group PTT 
call with subscriber units 82 and 84 that are serviced by PTT 
network 80. In the exemplary embodiment, the location of 
Subscriber units 82 and 84 are not known to the DAP 62 and 
iHLR 66, and the iDEN network 50 is configured to forward 
such foreign (or otherwise unknown) PTT targets to the 
WWD network 40. The iDEN network 50 is connected to the 
WWD network 40 through an iDAC/DAP interface 72. In 
this manner the WWD network 40 is seen by the iDEN 
network 50 as another DAP, i.e., a standard component of 
the iDEN network. DAP 62 (the controlling DAP) commu 
nicates with the iDAC/DAP interface 72 (the remote DAP) 
to page the mobile stations 82 and 84, setup the PTT call and 
manage the PTT call. Because the WWD network 40 is seen 
as a DAP by the iDEN network 50, no further modification 
of the iDEN network is necessary. 
0039) The PTT network 80 interfaces with the WWD 
network 50 in a similar manner. The PTT network 80 
includes a PTT signaling function 86 that manages PTT 
sessions between a plurality of PTT network Subscribers, 
such as subscriber units 82 and 84. In operation, the Sub 
scriber unit 82 may initiate a PTT call to another subscriber 
on the PTT network 80, such as subscriber unit 84. The PTT 
signaling function 86 receives the initial PTT request, works 
with the location function 88 to determine the location of the 
target Subscriber unit 84, forwards the PTT request to the 
target Subscriber unit 84, sets up and manages the PTT call. 
0040. The subscriber unit 82 may also initiate a PTT call 
to a target subscriber unit on a different PTT network, such 
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as Subscriber units 52, 54 and 56 on iDEN network 50. In 
accordance with an embodiment of the present invention, 
the PTT signaling function 86 is adapted to forward foreign 
target addresses, Such as an address of a user not currently 
being serviced by the PTT network 80, to the WWD network 
40. The WWD network 40 includes a PTT signaling con 
troller interface 90 for interfacing with the PTT signaling 
function 86. In one embodiment, the signaling interface 90 
is seen by the PTT signaling function 86 as a common 
network element of the PTT network 80, Such as a remote 
signaling controller. The PTT signaling function 86 forwards 
the session request to the PTT signaling interface 90. The 
WWD50, through the iDAC/DAP interface 72 forwards the 
session request to the iDEN network 50 which processes the 
request in Substantially the same manner as if it came from 
an internal iDEN DAP. 

0041) The WWD network 40 performs the necessary 
Signaling translation between the originating and the termi 
nating legs of a PTT Session and ensures that appropriate 
media resources are allocated to service the PTT session. 
The WWD network 40 also translates in-session requests 
including the addition of a member to the PTT call and 
deletion of a member from a group call. In one embodiment, 
the WWD network 40 is adapted to translate across talker 
arbitration protocols implemented by various PTT technol 
ogy Vendors, including via the Signaling plane using SIP 
method(s) and via the bearer plane using extensions to the 
RTCP protocol. 

0042. An embodiment of a WWD architecture will now 
be described with reference to the functional block diagram 
of FIG. 3. It should be noted that the functional components 
in FIG. 3 are not necessarily individual physical compo 
nents or Software modules, and that one or more components 
may be combined into a Single physical component or 
Software module or distributed acroSS a plurality of physical 
devices and locations. Various physical architectures will be 
discussed in connection with FIGS. 4-13. 

0043 AWWD architecture 98 includes a signaling con 
troller 100 that manages communications across PTT carri 
erS and technologies. The Signaling controller 100 is adapted 
to locate target users from the addresses received from the 
calling network. The PTT network on which the target user 
is located is determined via lookup by querying the address 
translator 112 and the location function 102. In one embodi 
ment, the domain portion of the target user address is used 
to identify the target PTT network 120. After the PTT 
networks are identified, a determination is made as to 
whether transcoding is required between the calling PTT 
network and target PTT network through a transcoder 118. 
The Signaling controller 100 may also host and manage 
sessions for roaming subscribers and locate users in a WWD 
roaming database. It is further contemplated that the Signal 
ing controller 100 may perform admission control to prevent 
unwanted access to the WWC architecture 98 and, with 
respect to authorized PTT access, enforce restrictions based 
on resource availability and contractual terms and condi 
tions. 

0044) A location function entity 102 is connected to the 
signaling controller 100. The location function 102 assists in 
PTT registration of roaming Subscribers across PTT net 
works 120 in the WWD network, tracks the locations of 
roaming users and notifies the Signaling controller 100 of 
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roaming user location for appropriate routing of incoming 
sessions. The location function 102 also interfaces with 
corresponding location functions of participating PTT net 
Works to perform registration of roaming Subscribers. 
0.045. A signaling bridge 104 converts session and sig 
naling messages from one PTT technology to another. In one 
embodiment, each PTT technology is translated into a 
format that is common across the WWD network based on 
a Static mapping of the applicable network address to the 
corresponding PTT technology. In one embodiment, the 
common network protocol is based on SIP (session initiation 
protocol), with extensions added as necessary to facilitate 
the communications described herein. Alternatively, the 
translation may be based on an explicit protocol type embed 
ded in the messages. The Signaling bridge 104 is interfaced 
with the signaling controller 100, which uses the interface to 
eXchange Signaling messages with the Signaling bridge 104 
in a common format. 

0046) A proxy 106 analyzes incoming session requests to 
determine whether the originating and terminating PTT 
networks use the same PTT technology. If the same PTT 
technology is used then the proxy 106 facilitates commu 
nications between the originating and terminating PTT net 
works without translation. The proxy 106 is adapted to 
optimize the latency performance of Sessions originating 
from and terminating to subscribers with the same PTT 
technology but belonging to different carrier networks. If 
different technologies are used, then the Session is routed to 
the Signaling bridge 104 for translation. In one embodiment, 
the proxy 106 makes routing decisions based on address 
translation data received from an address translator 112. 
Alternatively, the proxy 106 may make routing decisions 
based on PTT protocol type information embedded in the 
session header. In one embodiment, the proxy 106 is inter 
faced with the media gateway 110, and the proxy 106 routes 
Sessions to the media gateway 110 when Signaling transla 
tion is not required (due to the same signaling format being 
used between PTT networks), but media translation is 
required (due to different media formats being used between 
PTT networks). 
0047 A group management entity 114 is connected to the 
Signaling controller 100 for managing inter-network group 
Sessions on behalf of PTT carriers. The group management 
entity 114 provides group definitions to the Signaling con 
troller 100 and brokers and assists in the propagation defi 
nition of groups Spanning acroSS multiple PTT carriers. The 
group management entity 114 includes an interface to group 
management servers associated with one or more of the PTT 
networks 120. In one embodiment, the group management 
entity 114 also provides group definitions to a Service 
application manager 124. The Service application manager 
124 interfaces with the WWD architecture 98 to provide 
Static and dynamic data to PTT applications to process and 
deliver value added features to Subscribers of the PTT 
networks. 

0.048. The authorization entity 116 is connected to the 
Signaling controller 100 and operates to manage call restric 
tions and authorization data for roaming Subscribers and 
Session requests to and from Subscribers to applications from 
the Service application manager 124. 

0049. In one embodiment, the WWD network 98 autho 
rizes PTT Sessions at the carrier level, and assumes that a 
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subscriber initiating a PTT session has already been authen 
ticated and authorized by the originating carrier. Access to 
applications available through the WWD network 98 are 
also authorized at the carrier level rather than at the Sub 
scriber level. In this manner, individual Subscribers will not 
have to register with the WWD network 98 to enable 
cross-carrier PTT services. 

0050. The WWD network 98 is adapted to translate user 
addresses to identify the terminating network, perform 
appropriate translation and route the translated Sessions to 
the proper target network. These translation functions are 
performed by the address translator 112. The address trans 
lator 112 provides translation services to the proxy 106 and 
the signaling controller 100 to map domains into IP 
addresses to properly route Session messages. In the event 
different naming conventions are used acroSS two or more 
PTT networks 120, the address translator 112 also provides 
translation of user addresses. In alternate embodiments, the 
user address translation may be performed at the Signaling 
controller 100 or the signaling bridge 104. It is further 
contemplated that individual PTT networks 120 may per 
form user address translation within the PTT network. 

0051) The media gateway 110 is interfaced with the 
Signaling controller 100 and is used to Setup media paths, 
eXchange media type and type of transcoding to be done by 
the media gateway 110. The MEGACO (media gateway 
control) protocol with enhancements may be used for this 
interface. The media gateway 110 is also interfaced with the 
PTT networks 120 to exchange and transport media packets 
between the WWD network 98 and the PTT networks 
media gatewayS. 
0052. In one embodiment, the media gateway 110 also 
performs jitter buffering to minimize the variable delayS 
encountered inside and outside of the WWD administrative 
domain. The media gateway 110 also performs latency 
Smoothing to avoid floor Starvation during a group call 
Spanning two or more carriers. In another embodiment, the 
media gateway 110 Schedules Session Streams in accordance 
with service level agreements with associated PTT carriers 
to ensure appropriate treatment is accorded to the media per 
the agreements. 

0053) The transcoder 118 translates between voice for 
mats to facilitate Voice Sessions acroSS a plurality of carriers 
and technologies. The transcoder 118 is used when the end 
points of a Session do not Support a common codec. In one 
embodiment, the transcoder 118 is implemented as part of 
the media gateway 110. 
0054. In the exemplary embodiment, the border gateway 
108 is connected to the media gateway 110 via an IP 
network. The signaling and media traffic between the WWD 
network 98 and the PTT networks 120 passes through the 
border gateway 108. The border gateway 108 hosts the 
necessary trust relationships and related Security associa 
tions between the WWD network 98 and the PTT networks 
120. In one embodiment, the border gateway 108 performs 
metering, marking, classifying and policing of the traffic 
traversing the border gateway 108 in both directions in 
accordance with aggregate carrier Service level agreements, 
which may include multiple levels of quality of Service 
including requirements specifying network availability, 
latency and packet loSS rate and Service availability and 
denial and billing accuracy. 
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0055) Each PTT network 120 is connected to the WWD 
network 98 through the border gateway 108. In the exem 
plary embodiment, IPSEC (IPSecurity Protocol) association 
may be the basis of the interface between the border gateway 
108 and the PTT networks 120. In one embodiment, a public 
IP address is assigned to each WWD service element that has 
an external interface accessible to the PTT networks 120 
including: the border gateway 108, the proxy 106, the media 
gateway 110, the location Server 102, the group management 
entity 114 and the address translator 112. 
0056. Abilling clearinghouse 122 collects and aggregates 
UDRs and CDRs from the signaling controller 100 and 
media gateway 110. The billing clearinghouse 122 includes 
a Settlement function that applies Settlement logic to the 
collected data to perform reconciliation and create inter 
carrier settlement invoices for the WWD sessions. 

0057. In the exemplary embodiment, each PTT network 
120 is assumed to be a separate administrative domain that 
includes a call control function that manages PTT Sessions 
within the PTT network, a media server, a talker arbitration 
function for managing floor control during a PTT Session, 
and a group management function for administering group 
calls. The PTT network may also include other functional 
entities Such as a registration/authentication function to 
ensure a caller is a valid Subscriber, a compression function 
for efficient utilization of bandwidth, a service discovery 
function to locate network elements, and a location function 
for assisting in authentication and a roaming/authorization 
function. 

0.058 Referring to FIG. 4, a first embodiment of a 
physical architecture to facilitate PTT interoperability across 
wireless carriers with disparate PTT technologies is illus 
trated. The architecture includes core network components 
180 and regional network components 190. The core net 
work components 180 include core inter-working compo 
nents 200, a billing clearinghouse system 220 and a service 
delivery architecture 222. The core inter-working compo 
nents 200 include network management systems 202, a 
location server 204, a group server 206, a policy server 208, 
an address translation Server 210 and a centralized database 
212. 

0059) The regional network 190 includes at least one 
point-of-presence (POP), such as POPs 240, 242 and 244. 
Each POP 240, 242 and 244 includes at least one custom 
PTT gateway (GW), an Authentication, Authorization and 
Accounting function (AAA) and a regional database (DB). 
The data in each regional database DB is replicated and 
synchronized with the central database 212. In one embodi 
ment, each custom PTT gateway GW includes a proxy 
function, a signaling controller, a signaling bridge function 
for each Supported technology and media gateways, as 
discussed above with respect to FIG. 3. 
0060. The carriers 252 may operate across a plurality of 
regions and connect to the inter-working architecture 
through a local border gateway 250. The connection 
between a local border gateway 250 and a carrier may be a 
leased line, fiber based layer 1 connection; ATM, LAN, 
Frame Relay based layer 2 connection; an IP VPN based 
layer 3 connection; or other connection as known to those 
skilled in the art. In one embodiment, each carrier network 
252 also connects to at least one backup border gateway 250. 
The border gateways 250 route traffic from the carrier's 
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network to a corresponding regional POPassociated with the 
carrier's inter-working vendor. 
0061 Each custom gateway GW is adapted to create and 
forward CDRS to the billing clearinghouse 220, which stores 
the CDRs for Subsequent processing by the settlement 
function. In one embodiment, to facilitate operation of PTT 
centric applications through the Service delivery architecture 
222, an inter-working vendor may include a Service delivery 
interface 230 that includes Signaling controller 232, Signal 
ing bridge 234 and media gateway 236. 
0062). In one embodiment, the carrier PTT networks 252 
identify available inter-working gateways through Standard 
discovery mechanisms, such as a DNS query. When partici 
pating in an inter-working Session, the carrier PTT network 
is adapted to route the inter-carrier Session to the appropriate 
custom gateway in the WWD network. The custom gateway 
is adapted to locate the target user(s), Select media resources, 
perform technology translation and forward the Session 
request to the respective carrier(s) of the target user(s). 
0063. In operation, a carrier network 252 is adapted to 
forward WWD requests to a regional POPassociated with its 
WWD network interface. An embodiment of the operation 
of the architecture of FIG. 4 will now be described with 
reference to FIG. 5. An incoming WWD request 260 from 
Carrier 1 may be forwarded through a regional border 
gateway to a custom gateway in the WWD network. In one 
embodiment, the Carrier 1 locates an appropriate custom 
gateway via DNS discovery. The custom gateway may 
determine whether the session should be serviced by a 
different custom gateway, Such as customer gateway in a 
different POP, and if appropriate, forwards the request to 
another custom gateway in Step 262 to Service the Session. 
The custom gateway determines whether the originating and 
target technologies are the same (intra-technology call) or 
different (inter-technology call) in Step 264. If the request is 
for an inter-technology call then the custom gateway trans 
lates the request to the target technology and performs 
necessary address and name translation in StepS 266 and 268, 
respectively. The custom gateway next determines the loca 
tion of the target users in Step 270, Selects appropriate 
Vocoders in Step 272, Selects appropriate media Servers in 
Step 274 and determines the regional components Serving 
the target carrier in Step 276. The custom gateway next 
checks where to forward the request and then forwards the 
request to the appropriate target carrier network, Carrier 2, 
in step 278. 
0064. When the session is complete, the custom gateway 
releases allocated resources and terminates the PTT Session. 
For example, if the originating caller hangs up, Carrier 1 
transmits a call release message 280 to the custom gateway, 
which transmits a call release message 282 to Carrier 2. The 
custom gateway collects UDRS from the media gateway, and 
publishes CDRs and UDRs 284 collected during the session 
to the billing clearinghouse, which performs Settlement 
processing 286 to allocate charges for the Session. The 
billing clearinghouse Subsequently publishes an invoice 288 
to Carrier 1 and an invoice 290 to Carrier 2. 

0065. A second embodiment of an architecture to facili 
tate PTT interoperability across wireless carriers with dis 
parate PTT technologies is illustrated in FIG. 6. In this 
embodiment, the originating call is translated into a common 
signaling format within the WWD network before session 
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processing, regardless of the originating and terminating 
technologies. After processing, the Session is translated into 
the format of the terminating technology before being for 
warded to the called party. 
0.066 The second embodiment may include the same 
core network components 180, border gateways 250 and 
carrier networks 252 of the first embodiment illustrated in 
FIG. 4. The regional network components 290 include a 
plurality of POPs, such as POPs 300, 310 and 320. Each 
POP includes a signaling controller (302, 312, and 322, 
respectively), a signaling bridge (304,314 and 324, respec 
tively), and a media gateway (306, 316 and 326, respec 
tively). Since every Session is translated into a common 
format, custom gateways as used in the first embodiment are 
not required. 
0067. An embodiment of the operation of the architecture 
of FIG. 6 will now be described with reference to FIG. 7. 
In operation, the PTT networks 252, such as Carrier 1, route 
incoming WWD Sessions to regional inter-working compo 
nents that service the respective PTT networks. The regional 
inter-working components translate the incoming Session 
request 350 into a common format used in the WWD 
network 354. The regional inter-working components pro 
ceSS the call and interact with the core inter-working com 
ponents and other regional inter-working components to 
perform address translation 356, locate the target users 358, 
and set up vocoders 360 and media servers 362. Regional 
inter-working components associated with the terminating 
carrier, such as Carrier 2, are identified in step 364, the 
Session is translated into the terminating technology format 
in step 366, and the translated request is forwarded to the 
terminating carrier in Step 368. Because all Sessions undergo 
translation, irrespective of the originating and terminating 
technologies, the proxy function is not required in this 
embodiment. 

0068. When the session is complete, the WWD architec 
ture releases allocated resources and terminates the PTT 
Session. For example, if the originating caller hangs up, 
Carrier 1 transmits a call release message 370 to the WWD 
architecture, which transmits a call release message 372 to 
Carrier 2. The WWD architecture publishes CDRs and 
UDRs 374 collected during the session to the billing clear 
inghouse, which performs Settlement processing 376 to 
allocate charges for the Session. The billing clearinghouse 
Subsequently publishes an invoice 376 to Carrier 1 and an 
invoice 378 to Carrier 2. 

0069. The operation of the inter-working architecture of 
FIG. 6 will now be described in further detail with reference 
to the call flows illustrated in FIGS. 8a, 8b, 9a & 9b. FIG. 
8a illustrates a call flow for a Session traversing a single 
Signaling bridge, controller and media gateway. The origi 
nating carrier network 1 initiates an inter-carrier PTT call to 
a target wireleSS carrier 2 by transmitting an incoming 
request 400 to border gateway 1, which forwards the request 
to signaling bridge 304 of the POP300. The signaling bridge 
304 translates the request to a common WWD format and 
forwards the translated request 402 to the controller 302. 
The controller 302 transmits a corresponding address and 
routing query 404 to the address translation server 210, 
which provides address and routing information in response. 
The controller 302 next communicates with a media gate 
way 306 to allocate the necessary resources to handle the 
PTT session (messages 406 and 408). 
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0070 The incoming request is next forwarded to the 
target mobile carrier 2 in steps 410 through 414. First, the 
controller 302 transmits the request 410 to the signaling 
bridge 304, which translates the message from the common 
WWD format to a format compatible with the target mobile 
carrier 2, and transmits the incoming request 412 to the 
border gateway 1. The border gateway 1 transmits the 
incoming request 414 to the target mobile carrier 2, which 
responds to the request. The border gateway 1 forwards the 
incoming response 416 to the Signaling bridge 304, which 
forwards the message in the common WWD format 418 to 
the controller 302. The controller 302 next communicates 
with a media gateway 306 to modify the allocated media 
resources as necessary to handle the PTT session (messages 
420 and 422). The controller 302 forwards the accept 
message 424 to the Signaling bridge 304 which translates the 
message into the format of the originating Carrier 1 and 
forwards the translated message 426 to the border gateway 
1, which forwards the message to the originating Carrier 1. 

0071. After the PTT session is setup, the caller may speak 
into the dispatch device for transmission to the target user. 
Media packets 428 are transmitted from the calling Carrier 
1 to the border gateway1 which forwards the received media 
packets 430 to the media gateway 306. The media gateway 
306 translates the media packets 430 into the format of target 
carrier 2 and returns the translated media packets 432 to the 
border gateway 1, which forwards the media packets to the 
target carrier 2, and Subsequently, to the target dispatch 
device. 

0072 FIG. 8b illustrates a call flow for the session of 
FIG. 8a in which the target user transmits a voice response 
to the originating user. After the caller releases the PTT. 
button on the dispatch device, the calling carrier 1 transmits 
a flir idle message 450 to indicate that the caller is relin 
quishing the floor. The fir idle message 450 is transmitted to 
the signaling bridge 304 through border gateway 1. The 
Signaling bridge 304 converts the flir idle message into a 
common WWD format 452 used by the POP 300, and 
forwards the message to the controller 302. The controller 
302 forwards the message to signaling bridge 304 for 
forwarding to the target carrier 2. The Signaling bridge 304 
translates the flr idle message from the common format to 
the format of the target carrier 2, and forwards the translated 
flir idle message 454 to the border gateway 1, which for 
wards the message 456 to the target carrier 2. 

0073. The user of the target device may then press the 
PTT-button on the target device to claim control of the floor 
and begin Speaking. The target carrier 2 transmits a floor 
request, flr req 458, to the border gateway 1, which for 
wards the message 460 to the signaling bridge 304. The 
Signaling bridge 304 translates the message into a common 
WWD format 462 and forwards the request to the controller 
302 which determines that the floor request should be sent 
to the calling Carrier 1 which is managing the PTT Session. 
The signaling bridge 304 translates the flr req message into 
the format of the calling Carrier 1 and forwards the message 
464 to the calling Carrier 1 through the border gateway 1. 

0074. If calling Carrier 1 grants the floor to the target 
user, it sends a flr grint message 466 to the signaling bridge 
304 through the border gateway 1. The signaling bridge 304 
translates the flr grint message into the common format 468 
and the controller 302 determines that the message should be 

Motorola - Exhibit 1005 - Page 33



US 2006/005.8007 A1 

forwarded to the target carrier 2. The signaling bridge 304 
converts the message into the format of the target carrier 2 
and transmits the flr grint message to the target carrier 2 
through the border gateway 1. Media packets 472 carrying 
the target user's Speech is received from the target carrier 2 
and forwarded to the border gateway 1, which forwards the 
media to the media gateway 306 for translation into the 
calling carrier's format. The translated media packets 474 
are then forwarded to the calling carrier 1. 
0075) When the target user releases the PTT-button, a 
floor release message, flr rls 478, is transmitted from the 
target carrier 2 to the border gateway 1. The flr rls message 
480 is translated into a common format 482 by the controller 
302, and then into the calling carrier's format 484 by the 
Signaling bridge 304. Finally, the flr rls message is trans 
mitted to the calling carrier 1. 
0.076 When the caller terminates the call, e.g., by hang 
ing up, the calling carrier 1 transmits a call rls message 486 
to the border gateway 1. The message is translated by the 
signaling bridge 304, forwarded in message 488 to control 
ler 302, and forwarded 490 to target carrier 3 through the 
signaling bridge 304. When the session is complete, the 
WWD architecture releases allocated resources and termi 
nates the PTT session. The controller 302 transmits a release 
resource message 492 to media gateway 306 which returns 
a release acknowledge message 494. The media gateway 
306 forwards UDRS collected during the session to the 
controller 302. In one embodiment, the UDRs are appended 
to the release acknowledge message 494. The controller 302 
publishes CDRs and UDRs 496 collected during the session 
to the billing clearinghouse, which performs Settlement 
processing to allocate charges for the Session. The billing 
clearinghouse Subsequently publishes invoices 498 to Car 
rierS1 and 2. In another embodiment, the media Servers may 
publish the UDRs directly to the billing clearinghouse. 
0077 FIG. 9a illustrates a call flow for another embodi 
ment with the Session originating and terminating in differ 
ent signaling and media elements. The originating and 
terminating elements may be located in the same POP, or in 
different POPs, such as POPs 300 and 310, respectively. The 
calling carrier 1 initiates an inter-carrier PTT call to a target 
carrier 3 by transmitting an incoming request 500 to border 
gateway 1, which forwards the request to Signaling bridge 
304. The signaling bridge 304 translates the request to a 
common inter-working format and forwards request 502 to 
the controller 302. The controller 302 transmits a corre 
sponding address and routing query 504 to the address 
translation server 210, which provides address and route 
information in response. The controller 302 next communi 
cates 506 with the media gateway 306 to allocate necessary 
resources for the PTT call. 

0078. The controller 302, based on the received routing 
information, transmits the request 508 to controller 312. The 
controller 312 communicates 510 with the local media 
gateway 316 to allocate the resources necessary to translate 
media from the target carrier 3 to the common inter-carrier 
format. Next, the request is translated to the target carrier 3 
format by the signaling bridge 314 and forwarded 512 to the 
target carrier 3. 
0079 The border gateway 2 receives an incoming 
response from the target carrier 3 and forwards the incoming 
response 514 to the signaling bridge 314, which forwards the 
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response message in a common format 516 to the controller 
312. After receiving the response, the controller 302 sets up 
media resources within the media gateway 306 by exchang 
ing messages 518. The controller 302 next forwards the 
response 520 to the controller 302. The response is for 
warded 522 to the media gateway 306 which returns an 
accept message to the controller 302. The response is then 
forwarded to the calling carrier 1 through the Signaling 
bridge 304, which provides translation, and the border 
gateway 1. 

0080. After the PTT session is setup, the caller may speak 
into the dispatch device for transmission to the target user. 
Media packets 528 are transmitted from the calling carrier 1 
to the border gateway 1 which forwards the received media 
packets to the media gateway 306. The media gateway 306 
translates the media packetS 430 into a common inter 
working format and forwards the translated media packets to 
media gateway 316. Media gateway 316 converts the media 
packets from the common format to the format of target 
carrier 3 and transmits the media packets 530 to the target 
carrier 3 through the border gateway 2. 

0081 FIG. 9b illustrates a further call flow for the 
session of FIG. 9a in which the target user responds to the 
calling dispatch device. When the caller releases the PTT. 
button on the calling dispatch device, the calling carrier 1 
transmits a flir idle message 550 to indicate that the caller is 
relinquishing the floor. The fir idle message 550 is trans 
mitted to the Signaling bridge 304 through border gateway 1. 
The signaling bridge 304 converts the flir idle message into 
a common format 552 used by the inter-working architec 
ture, and forwards the message to the controller 302. The 
controller 302 forwards the message to controller 312 which 
forwards the flir idle com message to signaling bridge 314. 
The Signaling bridge 314 translates the fir idle com mes 
Sage from the common format to the format of the target 
carrier 3, and forwards the translated flir idle message 554 to 
the border gateway 2, which forwards the message to the 
target carrier 3. 

0082 The user of the target user may then press the 
PTT-button on the target user to claim control of the floor 
and begin Speaking. The target carrier 3 transmits a floor 
request, flr req 556, to the border gateway 2, which for 
wards the message to the Signaling bridge 314. The Signaling 
bridge 314 translates the message into a common format 558 
and forwards the request to the controller 312. Controller 
312 determines that the floor request should be sent to the 
calling carrier 1 which is managing the PTT session and 
forwards the floor request to the controller 302. The message 
is then transmitted to the signaling bridge 304 which trans 
lates the flr req message into the format of the calling carrier 
1 and forwards the message 562 to the calling carrier 1 
through the border gateway 1. 

0083) If calling carrier 1 grants the floor to the target user, 
then it returns a flr grint message 564 to the signaling bridge 
304 through the border gateway 1. The signaling bridge 
translates the flr grint message into the common format 566 
and the controller 302 determines that the message should be 
forwarded to the target carrier 2. The message is transmitted 
to the controller 312, translated by the signaling bridge 314 
into the format of the target carrier 2 and forwarded to the 
target carrier 3 through the border gateway 2. Media packets 
570 carrying the target user's audio data are received from 
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the target carrier 3 and forwarded to the border gateway 2, 
which forwards the media to the media gateway 316 for 
translation into the common inter-working format and then 
to the media gateway 306 for translation into the format of 
the calling carrier 1. The translated media packets 576 are 
then forwarded to the calling carrier 1. 
0084. When the target user releases the PTT-button, a 
floor release message, flr rls 578, is transmitted from the 
target carrier 3 to the border gateway 2. The flr rls message 
578 is translated into a common format 580 by the signaling 
bridge 314 and forwarded to the controller 312. The fir idle 
com message is then forwarded to the controller 302, 

translated by the Signaling bridge 304 into the calling 
carrier's format 582 and forwarded to the calling carrier 1 
through the border gateway 1. AS illustrated, the calling 
carrier 1 then transmits another flir idle message to the target 
carrier 2. 

0085. When the caller terminates the call, e.g., by hang 
ing up, the calling carrier 1 transmits a call rls message 590 
to the border gateway 1. The message is translated by the 
signaling bridge 304, transferred between the controllers 
302 and 316, translated into the target carrier's technology 
594 and forwarded to the target carrier 3. 
0086. Upon receiving the call rls message, the elements 
of the inter-working architecture release allocated resources 
and terminate the PTT session. Referring to FIG. 9c, the 
controller 302 transmits a release resource message 800 to 
media gateway 306 which returns a release acknowledge 
message 802. The media gateway 306 forwards UDRs 
collected during the Session to the billing clearinghouse 220. 
In one embodiment, the UDRs are appended to the release 
acknowledge message 802. The controller 302 publishes the 
CDRs and UDRs 804 collected during the session to the 
billing clearinghouse 220, which performs Settlement pro 
cessing to allocate charges for the Session. Similarly, con 
troller 312 transmits a release resource message 806 to 
media gateway 816 which returns a release acknowledge 
message 808 including UDRS collected during the session. 
The controller 312 publishes the CDRs and UDRs 810 
collected during the Session to the billing clearinghouse 220. 
The billing clearinghouse 220 performs a settlement func 
tion to allocate charges for the Session and Subsequently 
publishes an invoice 812 to the calling carrier and an invoice 
814 to the target carrier. 
0087. It will be appreciated that other session configura 
tions and call flow routing may be implemented within the 
Spirit and Scope of the present invention. For example, it is 
contemplated that a PTT session may be implemented in 
which the PTT signaling is handled via a two Signaling 
controllers but the media bearer paths are Setup through a 
Single media gateway. 
0088 A third embodiment of an inter-working architec 
ture is illustrated in FIG. 10. This embodiment is similar to 
the second embodiment illustrated in FIG. 6, but includes a 
proxy 602 to control whether WWD sessions between 
carriers will be translated. As illustrated, at least one POP 
600 is networked with the WWD core network 614, regional 
networks 616 and at least one border gateway 618. The POP 
600 includes the proxy server 602, a signaling bridge 604, a 
controller 606, an AAA 608, a regional database 610 and a 
media gateway 612. By routing Session through the proxy 
602, sessions between carriers with the same PTT technolo 

Mar. 16, 2006 

gies will be implemented without translation into a common 
protocol. This reduces the call Setup and floor arbitration 
latencies associated with the inter-working calls of the 
Second embodiment. 

0089 Referring to FIG. 11, in a fourth embodiment at 
least one carrier network 650 includes a proxy server 652 
and a signaling bridge 654. The carrier network 650 is 
connected to the WWD network through a border gateway 
656 and a POP 658. The proxy and signaling bridge func 
tions are included in the POP 658 (or other POPs) to serve 
carriers who have not deployed the Signaling bridge func 
tionality as part of their PTT infrastructure deployment. In 
this embodiment, the Signaling traffic received from the 
carrier 650 by the WWD network is already in the common 
WWD format, as the translation is done by the carrier 
premises before its gets forwarded to the WWD for further 
processing. The POP 658 may still determine whether con 
version is required, as the Session may have originated from 
a carrier that does not perform its own conversion. The core 
WWD infrastructure includes the components previously 
described in other embodiments. 

0090 An embodiment of the operation of the architecture 
of FIG. 10 will now be described with reference to FIG. 12. 
An incoming PTT request 620 is routed to regional inter 
working components of the WWD architecture that service 
the originating PTT network. The regional inter-working 
components determine the appropriate WWD architecture 
components to handle the PTT session request, Such as POP 
600, in step 622. In step 624, if the PTT session requires 
translation then the proxy 602 routes the session to the 
Signaling bridge 604 where it is converted to a common 
WWD protocol in step 626. In step 628, transcoders are 
Selected for the PTT session, and then address and name 
translation is then performed via the controller 606 and the 
WWD core network 614 in step 630. If the session does not 
require translation then the proxy 602 bypasses steps 626 
and 628. In step 632, the controller 606 determines the 
location of the target user(s), and in Step 634 media server(s) 
are selected for the PTT session. The region of the target 
user(s) is determined in step 636. In step 638, if the PTT 
request requires translation then the request is converted 
from the common format to the target format in step 640. 
The PTT request is next forwarded to regional inter-working 
components Servicing the target user(s), which may be 
located on a different POP, and then to the target carrier. 
0091. When the session is complete, the custom gateway 
releases allocated resources and terminates the PTT Session. 
For example, if the originating caller hangs up, Carrier 1 
transmits a call release message 644a to the WWD archi 
tecture, which transmits a call release message 644b to 
Carrier 2. During the PTT session, CDRs and UDRs are 
collected by the WWD architecture and published to the 
billing clearinghouse 645 for Subsequent Settlement process 
ing 646 to allocate charges for the Session. The billing 
clearinghouse Subsequently publishes an invoice 648a to 
Carrier 1 and an invoice 648b to Carrier 2, including the 
allocated charges. 

0092 An embodiment of the operation of the architecture 
of FIG. 11 is illustrated in FIG. 13. In step 670, a local PTT 
carrier routes Sessions either internally or to a proxy server 
depending on the technologies of the originating and termi 
nating entities. If the terminating entity has the same tech 
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nology then the Session is forwarded without translation. If 
the terminating entity and originating entity operate using 
different technologies, then the Signaling bridge 654 trans 
lates the session into the common WWD protocol in step 
672 and forwards the Session to the WWD network. The 
WWD network performs any necessary address and name 
translation in Step 674, determines the target location in Step 
676, selects Xcoder for the session in step 678, selects media 
servers for the session in step 680, and identifies the WWD 
target region in step 682. The WWD architecture determines 
whether the terminating carrier (1) uses the same technol 
ogy, and thus requires no translation, (2) requires translation, 
or (3) handles translation in the carrier network. If the 
terminating carrier includes a proxy and Signaling bridge 
then the message may be forwarded to the carrier in the 
common WWD format. In step 690, the terminating carrier 
performs any necessary conversion from the WWD format 
to the terminating carrier's technology. 
0093. When the session is complete the WWD architec 
ture releases allocated resources and terminates the PTT 
Session. For example, if the originating caller hangs up, 
Carrier 1 transmits a call release message 692 to the WWD 
architecture, which transmits the call release message to 
Carrier 2. The WWD architecture publishes CDRs and 
UDRs 694 collected during the session to the billing clear 
inghouse, which performs Settlement processing 696 to 
allocate charges for the Session. The billing clearinghouse 
Subsequently publishes invoices 698 to Carriers 1 and 2. 
0094. An embodiment of a billing clearinghouse archi 
tecture will now be described with reference to FIG. 14. A 
billing clearinghouse 700 includes a billing accumulator 
702, a settlement function 704, a contract management 
function 706, a display/web function 708 and a distribution 
function 710. Each component of the billing clearinghouse 
700 may be implemented as software or hardware on one or 
OC SCWCS. 

0.095 The billing accumulator 702 receives PTT call 
data, including UDRS and CDRS, from the Signaling con 
troller 732 and Signaling gateway 734 and applies Settlement 
logic to PTT call data as defined by the settlement function 
704. The billing accumulator 702 stores PTT call data in a 
database 714 adapted for failsafe operation and maintains 
the integrity of the raw PTT call data. In one embodiment, 
the billing accumulator 702 periodically retrieves PTT call 
data via secure FTP from the inter-working architecture 730. 
0096). Each PTT network 750 stores PTT call data for 
local PTT callers and bills its own subscribers through a 
local billing System (not shown). The billing accumulator 
702 may also include an interface to the individual PTT 
networks 750, through which the billing accumulator 702 
may receive CDRS/UDRs associated with single network 
PTT calls that include one or more roaming subscribers, for 
billing the roaming Subscriber's home network and perform 
ing reconciliation and fraud analysis. The billing accumu 
lator 702 may also transfer CDRS/UDRs between carriers 
for audit purposes. 

0097. The settlement function 704 transforms PTT call 
data from the billing accumulator 702 into inter-carrier 
billing data by applying negotiated rules and inter-carrier 
policies. The settlement function 704 queries the rules and 
policies for billing an associated PTT call from the contract 
management function 706. In one embodiment, each PTT 
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call data record includes two or more associated PTT 
networks 750 that participated in the PTT call and will be 
billed for the use of the inter-working architecture 730. The 
costs of the PTT call may be split among the associated PTT 
networks according to negotiated rules between the PTT 
networks, and the rules established by the operator of the 
inter-working architecture. For example, the PTT carriers 
may have different billing models and an inter-working PTT 
call may be billed based on the duration of the PTT call, 
roaming charges, the number of pushes of the PTT button by 
individual participants, number of participants in the group, 
the number of carriers involved in the call, the number of 
transmitted bytes, allocated transcoding resources, and other 
defined charges. The billing data is stored in a database 718, 
from which the settlement function 704 generates settlement 
invoices for the PTT carriers. Billing data identifying each 
subscriber's transactions may be provided to each PTT 
carrier to pass along the costs to its Subscribers. 

0098. The contract management function 706 stores and 
manages inter-carrier terms and conditions in the form of 
rules of logic for implementation by the Settlement function 
704 to perform reconciliation. The terms and conditions are 
negotiated between individual PTT carriers and may differ 
for each PTT call depending on negotiated billing criteria 
Such as an identity of the originating PTT carrier, identity of 
the terminating PTT carriers, floor time associated with each 
PTT caller, call duration, and number of participating PTT 
callers connected through the inter-working architecture and 
other criteria discussed above 

0099] The web function 708 provides individual carriers 
with secure online access to settlement invoices and PTT 
call data stored in database 718 for viewing and download 
ing. The distribution function 710 distributes settlement 
invoices to the carriers. In one embodiment, a secure FTP or 
SMTP server is used to exchange stored invoice data with 
the carriers, such as via ftp or email. The raw CDRs may also 
be accessed or distributed through a secured web FTP 
interface. 

0100. The administrative function 712 is connected to the 
address translator 744 via an interface for providing Sub 
scriber name translations to the billing clearinghouse 700. 
The administrative function 712 is also interfaced with the 
contract function 706 to provision the inter-carrier peering 
rules and tariffs for settlement function. 

0101 Referring to FIGS. 15 and 16, embodiments of a 
call flow for defining and updating an inter-working group 
will now be described. In this embodiment, the WWD 
architecture facilitates group definition propagation acroSS 
multiple carriers. In Step 800, User A creates a group on a 
Subscriber unit, Such as by Selecting names from a contacts 
list or entering contact information of a proposed group 
member, and assigning a group name or identifier. AS 
illustrated, User A creates a group that include User B and 
User C. The group information is transmitted to User As 
servicing carrier, Carrier 1. Carrier 1 determines that User B 
and User C are external Subscribers and transmits a new 
group notification message to the WWD network (step 802). 
The group notification message includes a group identifier 
and an identifier of each group member. In one embodiment, 
the group identifier is assigned by Carrier 1. The WWD 
network may assign an inter-working group id for identifi 
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cation of the group within the WWD network, or in an 
alternative embodiment may assign a WWD group id for use 
by all participating carriers. 
0102) The WWD network identifies the domain of User 
B and transmits a group invite request to User B through 
Carrier 2 (step 804). If User B accepts the invitation to join 
the group, then an accept message (806) is returned to 
Carrier 2, which notifies the WWD network. Similarly, the 
WWD network transmits a group invite request to User C 
through Carrier 2 (steps 810 & 812), and an accept message 
(814) is returned to Carrier 3, which notifies the WWD 
network (step 816), which in turn notifies Carrier 1 that the 
group definition was Successful. Carrier 1 Subsequently 
notifies User A. In one embodiment the carriers (Carriers 1, 
2 & 3) and the WWD network each assign their own group 
identifiers, and the WWD network stores information map 
ping the carrier group identifiers to the WWD network group 
identifier. Communications between the WWD network and 
each carrier would use a group identifier that is recognizable 
to the carrier network. 

0103 User A may also delete a group member, such as 
User B, from the defined group. User Anotifies Carrier (step 
836) of the deletion from the group, and Carrier 1 notifies the 
WWD network (step 838). The WWD network then notifies 
Carrier 2 that User B is being deleted. Carrier 2 returns an 
acknowledgement (step 840) to the WWD network, which 
notifies the Carrier 1. Carrier 1 then notifies User A that the 
group has been updated in step 842. The WWD network 
updates its stored group definition and also notifies the other 
participating carrier networks of the update to the group 
definition. In step 844, the WWD network notifies Carrier 3 
of the new definition, and Carrier 3 returns an acknowledg 
ment message (846). The carrier networks may also notify 
each user of the group update. 
0104. User A may also add new members to the group 
definition, such as User B. In step 850, User A updates the 
group members and Carrier 1 is notified of the change. 
Carrier 1 notifies the WWD network in step 852 in a 
message identifying the group iD and the current group 
members. The WWD network transmits a group invite 
request 854 to new User B through Carrier 2, and if accepted 
(step 856) returns an acknowledgement message to Carrier 
1. Carrier 1 notifies User A of the updated group definition 
in step 860. The WWD network also updates its stored group 
definition and notifies the member carriers of the updated 
definition (step 862). Carrier 3 updates the group definition 
and transmits a new group definition to User D (step 864). 
User D then acknowledges the receipt of the new group 
definition (step 866). 
0105. It will be appreciated that the call flows illustrated 
in FIG. 15 are exemplary and that alternative call flows may 
be used in accordance with embodiments of this invention. 

0106. In FIG. 16, one embodiment for supporting PTT 
group calls Spanning multiple PTT carriers is illustrated. In 
a conventional group call Spanning multiple Servers on a 
Single carrier network, there may be a master/slave relation 
ship between the originating and the terminating call con 
trollers. The master controller maintains control over of the 
group Session and directs the Slave controllers based on user 
events (Such as floor requests) to forward the events to the 
user and update the Session as needed. 
0107. In the illustrated embodiment, a WWD network 
900 includes a signaling bridge 902, a controller 904, a 
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gateway 906 and a WWD group server 908. The WWD 
network 900 acts as a pass-through to facilitate the group 
calls between dispatch networks 920, 930 and 940. The 
dispatch network 920 includes a group server 922 and a 
dispatch call controller 924. The dispatch network 930 
includes a group server 932 and a call controller 934, and the 
dispatch network 940 includes a group server 942 and a call 
controller 944. In this embodiment, the call controller 924 in 
the originating dispatch network 920 functions as a master 
controller for communications originating from dispatch 
network 920. The master controller 924 manages talker 
arbitration, floor allocation and media duplication. The 
controllers 934 and 944 function as slave controllers for 
calls originating from the WWD network 900. The WWD 
network 900 handles translation and routing of the session 
Signaling and media to the appropriate terminating networks 
930 and 940. 

0108). In operation, a user 950a selects members 950b-f 
from a phone book application and initiates a group call. The 
call controller 924 in the originating carrier 920 determines 
that certain group members are croSS carrier and Sets up call 
legs 926 for each external member in the group. The call 
controller 924 duplicates voice and packet data for each 
group member and forwards the messaging associated with 
members of other carriers to the WWD network 900. The 
WWD network 900 performs any necessary translation and 
transcoding and forwards the messaging for each group 
member (see 936 and 946) to the appropriate terminating 
carriers 930 and 940. In one embodiment, the WWD net 
work 900 is unaware of the association between the various 
private call legs of the group call. In an alternate embodi 
ment, the WWD network 900 may be able to group the 
private legs based on the group id included in incoming 
private leg Signaling and provide value added Services. The 
terminating PTT servers 934 and 944 function in a slave 
mode and forward the messages arriving from the WWD 
network to the respective end users 950c-d and 950e-f 
respectively. The master controller 924 in the originating 
carrier 920 is responsible for arbitrating the floor across 
active members of the group. 

0109 Referring to FIGS. 17a-b, an embodiment of a call 
flow for FIG. 16 will now be described in further detail. In 
FIG. 17a, User a initiates a group call, Such as by Selecting 
a predefined group on Subscriber unit 950a and pressing a 
PTT button. The group call request, including the group id, 
is transmitted to Carrier 1 in step 1000. In step 1002, Carrier 
1 identifies the members of the group and transmits a request 
to each group member to join the call. AS illustrated, 
individual messages are sent to Carrier 2 for each of User c 
and User d, and to Carrier 3 for each of User e and User f. 
Each carrier communicates the request to its target users and 
awaits a response from each target user. Carrier 1 commu 
nicates with User b directly. If a target user is available to 
join the group call, then a response is returned to the 
respective carrier networks, which return the responses to 
the WWD network. The WWD network forwards the 
responses to Carrier 1 which receives the responses and 
completes call Setup in Step 1004. During group communi 
cations while User a has the floor (step 1006), Carrier 1 
receives voice communications from User a, duplicates the 
Voice communications and forwards to each of the partici 
pating users through the WWD network and their respective 
carrier networks as illustrated. 
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0110 Referring to FIG. 17b, when User a releases the 
floor, a floor release message is transmitted to Carrier 1 (Step 
1020). Carrier 1 then transmits a floor open message to each 
participating user. Carrier 1 transmits the floor open mes 
Sage directly to User b, and transmits the floor open mes 
sage to the other users through the WWD network, which 
forwards the message to the users respective carriers. AS 
illustrated, with the floor open User frequests the floor in 
step 1024. The request is forwarded to Carrier 3, which 
forwards the message to the WWD network, which in turn 
forwards the floor request message to Carrier 1. In step 1026, 
Carrier 1 grants the floor to User f and transmits a floor 
grant message to each participating user. While User f has 

the floor (step 1028), voice communications are transmitted 
from User f to Carrier 3, which forwards the communica 
tions to the WWD network, which in turn forwards the voice 
communications to Carrier 1. Carrier 1 duplicates the Voice 
communications and forwards the Voice communications to 
each of the other users through the WWD network and their 
respective carrier networks as illustrated. 
0111 Referring to FIG. 18, another embodiment of a 
group call architecture will be described. In this embodi 
ment, the PTT controller 906 in the WWD network 900 is a 
master controller, managing technology translation, talker 
arbitration, floor allocation, media duplication and delay 
Smoothing. The originating network 920 and the terminating 
networks 930 and 940 are responsible for routing the session 
Signaling and media to the corresponding end user 950a-f 
Upon determining that the requested group call SpanS mul 
tiple carriers, the originating PTT server 928 forwards the 
group call request to the WWD network 900. The WWD 
network accesses the group database to obtain the member 
ids for the group members (if the member ids are not 
included in the call request) and sets up private call legs 
(929,936 & 946) to each member of the group. The WWD 
network 900 performs any necessary translation and for 
wards the messaging for each user to its respective PTT 
server (928,934 and 944, respectively). The WWD network 
900 is the master controller of both the signaling and media 
planes and arbitrates floor allocation acroSS Various active 
members of the group. The originating and the terminating 
PTT servers operate in the slave mode by forwarding the 
messages emanating from the WWD network to the mem 
bers of the group call. 
0112) In contrast to the embodiment of FIG. 16, the 
WWD network of FIG. 18 maintains control of the group 
call and talker arbitration associated with that call, and has 
the potential to enable group call based value added features 
to derive higher operating margins from the WWD infra 
Structure. Moreover, this architecture is conducive for end 
users who are roaming outside their network. A drawback 
with this embodiment is that the carrier PTT networks proxy 
the cross-carrier group calls to WWD infrastructure. This 
may require modifying the PTT infrastructure of the carrier 
networks 920, 930 and 940. The embodiment of FIG. 16 
provides a more simple architecture for croSS carrier group 
calls, but the end-to-end private call legs, from originating to 
terminating carriers, are inefficient from a resource utiliza 
tion perspective. 

0113) Referring to FIGS. 19a-b, a embodiment of a call 
flow for the architecture of FIG. 18 will be described in 
further detail. In FIG. 19a, User a initiates a group call, and 
a group call request, including the corresponding group id, 
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is transmitted to Carrier 1 in step 1050. Carrier 1 determines 
that the requested call is a croSS carrier call and transmits the 
request to the WWD network as illustrated. In step 1052, the 
WWD identifies the members of the group and transmits a 
request to each group member to join the call. AS illustrated, 
individual messages are sent to Carrier 1 for User b, Carrier 
2 for each of User c and User d, and to Carrier 3 for each 
of User e and User f. Each carrier communicates the 
request to its target user(s) and awaits a response from each 
target user. If a target user is available to join the group call, 
then a response is returned to the respective carrier net 
works, which return the responses to the WWD network in 
step 1054. The WWD network completes call setup and 
notifies User a through Carrier 1. During group communi 
cations while User a has the floor (step 1056), Carrier 1 
receives voice communications from User a and forwards 
the voice communications the WWD network. The WWD 
network duplicates and forwards the Voice communications 
to each of the participating users through their respective 
carrier networks as illustrated. 

0114) Referring to FIG. 19b, when User a releases the 
floor, a floor release message is transmitted to Carrier 1 (Step 
1070), which transmits a floor release message to the WWD 
network. In step 1072, the WWD network transmits a 
floor open message to each participating user through their 
respective carriers. AS illustrated, with the floor open User f 
requests the floor in step 1074. The request is forwarded to 
Carrier 3, which forwards the message to the WWD net 
work. In step 1076, the WWD network grants the floor to 
User f and transmits a floor grant message to each partici 
pating user through their respective carriers. While User f 
has the floor (step 1078), voice communications are trans 
mitted from User f to Carrier 3, which forwards the com 
munications to the WWD network. The WWD network 
duplicates the Voice communications and forwards the Voice 
communications to each of the other users through their 
respective carrier networks as illustrated. 
0115 Referring to FIG. 20, another embodiment of a 
group call architecture will be described. In this embodi 
ment, media replication is performed intelligently at each 
terminating network rather than at the originating network. 
The WWD network 900 translates and duplicates incoming 
Signaling and media on a per carrier basis (see 962, 964 and 
966), and the participating carrier replicates the messages for 
each member belonging to its network. The WWD network 
900 creates and receives a single message stream (see 960, 
962 & 964) for each carrier network involved in a group call 
and the controllers 960, 934 and 944 duplicate for the users 
belonging to their own networks. The controller 960 may be 
configured to operate as either a master or Slave controller. 
AS a Slave controller, croSS carrier group communications 
received from the user 950a are forwarded to the WWD 
network 900 for processing, which may then transmit a 
corresponding message to user 950b and users 950c-f. As a 
master controller, croSS carrier communications received 
from the user 950a are processed by the controller 960 and 
a corresponding message is sent to user 950b by the con 
troller 960, and to the WWD network for forwarding to the 
carrier networks 930 and 940. 

0116 Referring to FIGS. 21a-b, a embodiment of a call 
flow for the architecture of FIG. 20, in which the controller 
960 operates in slave mode, will be described in further 
detail. In FIG. 21a, User a initiates a group call, and a group 
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call request, including the corresponding group id, is trans 
mitted to Carrier 1 in step 1150. Carrier 1 determines that the 
requested call is a croSS carrier call and transmits the request 
to the WWD network as illustrated. In step 1152, the WWD 
network identifies the members of the group and transmits a 
request to each participating carrier for the identified group 
member to join the call. AS illustrated, individual messages 
are sent to Carrier 1, Carrier 2 and Carrier 3. Each carrier 
communicates the request to each of its target user(s), and if 
a target user is available to join the group call, a response is 
returned to the respective carrier networks, which return the 
responses to the WWD network in step 1154,1156 and 1158, 
respectively. The WWD network completes call setup and 
notifies User a through Carrier 1. During group communi 
cations while User a has the floor, Carrier 1 receives voice 
communications from User a, and forwards the voice com 
munications to its local target users, Such as User b, and to 
the WWD network for delivery to cross carrier target users. 
The WWD network duplicates the voice communications 
for each target carrier and forwards the Voice communica 
tions to each of the participating target carrier in Step 1160. 
Each target carrier receives the Voice communications and 
duplicate the Voice communications for each target user in 
steps 1164, 1166 and 1168, respectively. 

0117 Referring to FIG. 21b, when User a releases the 
floor, a floor release message is transmitted to Carrier 1 (Step 
1200), which transmits a floor release message to the WWD 
network. In step 1202, the WWD network transmits a 
floor open message to each participating carrier. Each car 
rier duplicates and transmits the floor open message to each 
target user on the respective carrier network (Steps 1204, 
1206 & 1208, respectively). As illustrated, with the floor 
open User frequests the floor in step 1210. The request is 
forwarded to Carrier 3, which forwards the message to the 
WWD network. In step 1214, the WWD network grants the 
floor to User f and transmits a floor grant message to each 
participating carrier. Each carrier network duplicates and 
transmits the floor grant message for each of the carrier's 
target users (steps 1216, 1218 and 1220, respectively). 
While User f has the floor, voice communications are 
transmitted from User f to Carrier 3, which forwards the 
communications to the WWD network. The WWD network 
receives the Voice communications and duplicates and trans 
mits the Voice communications to each participating carrier 
in Step 1252. The respective carriers receive, duplicate and 
transmit the Voice communications to each of the carrier's 
target users (steps 1254, 1256 and 1258, respectively). 

0118. During group calls as illustrated in FIGS. 15-21b, 
the WWD network creates call data records and usage detail 
reports for communications facilitated through the WWD 
network. After call completion, the billing clearinghouse 
aggregates the CDRS and UDRS, performs Settlement pro 
cessing to allocate charges for the group call to participating 
carriers, and publishes an invoice to each participating 
carrier. 

0119 Having thus described various embodiments of the 
present invention, it should be apparent to those skilled in 
the art that certain advantages of the within described System 
have been achieved. It should also be appreciated that 
various modifications, adaptations, and alternative embodi 
ments thereof may be made within the Scope and Spirit of the 
present invention. 
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What is claimed is: 
1. A network for inter-working a plurality of dispatch 

networks, at least two of the dispatch networks having 
incompatible technologies, the network comprising: 

a core inter-working network including an inter-working 
group Server, 

a plurality of points-of-presence (POPs) connected to the 
core inter-working network, and 

a plurality of border gateways interfacing each of the 
dispatch networks to at least one of the plurality of 
points-of-presence; 

wherein the inter-working group Server provides group 
management Services to the point-of-presence. 

2. The network of claim 1 wherein the core inter-working 
network further includes a centralized database Storing call 
detail records and usage data reports relating to dispatch 
Sessions implemented acroSS the network; and 

a billing clearinghouse for receiving the call detail records 
and usage data reports and generating invoices for each 
of the dispatch networkS. 

3. The network of claim 1 wherein at least one point-of 
presence includes a signaling bridge adapted to translate 
dispatch Session messages received from an originating 
dispatch network into a common Signaling format before 
Session processing; and 

wherein at least one point-of-presence is adapted to 
translate Signals from the common Signaling format 
into a format compatible with a target dispatch net 
work. 

4. The network of claim 1 wherein the at least one 
point-of-presence further includes a proxy Server adapted to 
receive an incoming dispatch request from the originating 
dispatch network and determine whether translation is 
required between Signaling formats of the originating and 
target dispatch networks, wherein translation by the Signal 
ing bridge is performed when the proxy Server determines 
that translation is required, and wherein dispatch Session 
messages are not translated by the Signaling bridge when the 
proxy Server determines that translation is not required. 

5. The network of claim 1 wherein the inter-working 
group Server is adapted to communicate with at least one 
group Server in each of the dispatch networks. 

6. The network of claim 1 wherein a first of the dispatch 
networks is an iDEN network and a second of the dispatch 
networks is a QChat network, and wherein the network is 
adapted to facilitate group dispatch communications 
between a group of subscribers on the iDEN network and a 
group Subscribers on the QChat network. 

7. An inter-working architecture for facilitating dispatch 
communications between a group of dispatch devices Span 
ning a plurality of dispatch networks, each dispatch network 
having a separate administrative domain and operating on at 
least one of a plurality of technologies, comprising: 

a plurality of interfaces facilitating communications with 
each of the dispatch networks, 

a signaling bridge adapted to convert Session messages 
and Signaling messages between the plurality of dis 
patch networks, 

a signaling controller interfaced with the Signaling bridge, 
the Signaling controller adapted to manage a dispatch 
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Session between an originating dispatch network and at 
least one target dispatch network, 

a media gateway interfaced with the Signaling controller, 
the media gateway adapted to convert real-time media 
between the originating dispatch network and the target 
dispatch network; and 

a group Server interfaced with at least one group Server in 
each of the plurality of dispatch networks, the group 
Server managing inter-working group calls. 

8. The inter-working architecture of claim 7 further com 
prising a proxy server interfaced with the Signaling bridge 
and the Signaling controller, the proxy server adapted to 
facilitate a communication between the originating and 
target dispatch networks without translation when the origi 
nating and target dispatch networks use compatible dispatch 
technologies, wherein the proxy server routes an incoming 
dispatch Session to the Signaling bridge for translation when 
the originating and target dispatch networks use incompat 
ible technologies. 

9. The inter-working architecture of claim 7 wherein the 
interfaces include a border gateway that manages commu 
nications between the inter-working architecture and the 
dispatch networks. 

10. The inter-working architecture of claim 7 further 
comprising a billing clearinghouse adapted to collect call 
data for a dispatch Session between two or more dispatch 
networks, reconcile the collected data and create inter 
working invoices for the dispatch Session. 

11. The inter-working architecture of claim 10 wherein 
the Signaling controller facilitates the Storage of call data 
records, in a regional database, associated with a dispatch 
call between two or more of the dispatch networks, and 
wherein the billing clearinghouse uses the Stored call detail 
records to create inter-working invoices. 

12. The inter-working architecture of claim 22 wherein 
the media gateway facilitates the Storage of usage detail 
reports associated with a dispatch group call between two or 
more of the dispatch networks, and wherein the billing 
clearinghouse uses the Stored usage detail reports to create 
inter-working invoices. 

13. The inter-working architecture of claim 12 wherein 
the border gateway facilitates the Storage of usage detail 
reports associated with inbound and outbound traffic 
between the dispatch networks. 

14. A method for monetizing inter-working a plurality of 
disparate dispatch networks, each dispatch network provid 
ing dispatch Services to a plurality of Subscriber units, 
comprising the Steps of: 
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receiving a dispatch Session request from an originating 
dispatch network, the dispatch Session request identi 
fying a group of the Subscriber units spanning a plu 
rality of target dispatch networks, 

processing, in a point-of-presence, the dispatch Session 
request, including allocating Signaling and media 
reSources, 

forwarding the dispatch Session request to a border gate 
way associated with each of the target dispatch net 
Works, 

facilitating the group Session between the originating 
dispatch network and the target dispatch networks, and 

generating an invoice for each of the originating dispatch 
network and target dispatch networks, including 
charges for facilitating the group Session. 

15. The method of claim 14 wherein signaling resources 
are allocated in a plurality of points-of-presence, each point 
of-presence generating dispatch call data records and usage 
data records for the group Session. 

16. The method of claim 14 wherein the signaling 
resources are allocated in a first point-of-presence and media 
resources are allocated in a Second point-of-presence, each 
point-of-presence generating dispatch call data for the group 
Session. 

17. The method of claim 15 further comprising aggregat 
ing the generated dispatch call data and usage data for the 
group Session and applying Settlement logic to the aggre 
gated dispatch call data to produce billing data for each of 
the originating dispatch network and the target dispatch 
networks. 

18. The method of claim 17 wherein the settlement logic 
includes a set of criteria comprising at least one of a number 
of PTT button pushes requesting a session floor, a number of 
regions, a size of participating carriers, a group size for the 
Session, a number of carriers involved in the Session, a 
number of bytes transmitted, an identity of transcoding 
resources allocated, and an identify and duration of inter 
working applications used. 

19. The method of claim 18 further comprising: 
receiving a request for an inter-working application; and 
executing the inter-working application during the Ses 

Sion, 
wherein the invoice includes charges for the use of the 

inter-working application. 

k k k k k 
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