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(57) ABSTRACT 
Described are methods and apparatus, including computer 
program products, for hierarchically organizing logical 
trunk groups in a packet-based network. A ?rst hierarchical 
group includes a ?rst logical trunk group that is associated 
With a ?rst trunk resource parameter. The ?rst hierarchical 
group is associated With a group resource parameter, a 
portion of Which is based on the trunk resource parameter. 
Data associated With a telephone call is associated With a 

(21) App1_ NQ; 11/238,639 logical trunk group. Transmission of the data through a 
packet-based network is based in part on the group resource 
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HIERARCHICALLY ORGANIZING LOGICAL 
TRUNK GROUPS IN A PACKET-BASED 

NETWORK 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/614,182, ?led on Sep. 29, 2004, 
the disclosure of Which is hereby incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] The description describes hierarchically organizing 
logical trunk groups in a packet-based netWork 

Acronyms 

[0003] The Written description employs various acronyms 
to refer to various services and system components, as 
folloWs: 

[0004] Digital Signal Processor or Digital Signal Process 
ing (“DSP”) 

[0005] GateWay-to-GateWay (“GW-GW”) 
[0006] Graphical User Interface (“GUI”) 

[0007] Internet Protocol (“IP”) 

[0008] Internet Service Provider (“ISP”) 

[0009] Point of Presence (“POP”) 

[0010] Public SWitched Telephone NetWork (“PSTN”) 

[0011] Session Initiation Protocol (“SIP”) 

[0012] Signaling System 7 (“SS7”) 

[0013] Transport Service Access Point (“TSAP”) 

[0014] Virtual Local Area NetWork (“VLAN”) 

[0015] Voice over Internet Protocol (“VOIP”) 

BACKGROUND 

[0016] In general, traditional telephone netWorks, such as 
the publicly-sWitched telephone netWork (“PSTN”), employ 
circuitry and sWitches to connect telephone users across the 
netWork to facilitate communication. In such a netWork, a 
“trunk” or “trunk circuit” is a connection betWeen distrib 
uted sWitchesia trunk may be a physical Wire betWeen the 
sWitches or any other Way of transmitting data. A “trunk 
group” is a group of common or similar circuits (i.e., trunks) 
that originate from the same physical location, e.g., a 
sWitchboard. Trunk groups are used to route calls through 
the traditional netWork using the telephone number as the 
routing key that provides routing instructions to distributed 
sWitches. After a call link has been established betWeen tWo 
sWitches over a trunk, that trunk is dedicated or “locked up” 
to that call for the duration of the call, e.g., another call link 
cannot use that trunk until the call has ended, for example by 
a hang-up or disconnection. In such a con?guration, the 
trunks impose physical limitations on the amount of data 
(and hence the number of calls) that may be transmitted over 
the trunk group. Such limits are based on the capacity of the 
circuit to transmit data. As physical limits of a trunk group 
are approached, the number of additional calls that can be 
routed over that particular trunk group decreases. One 
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knoWn solution to increase the call capacity of a trunk group 
is to add more trunk circuits to the trunk group. 

[0017] An emerging alternative to traditional phone net 
Works uses packetiZed data to transmit content of telephone 
communications (e.g., voice or videoconferencing data) 
through a packet-based netWork such as an Internet Protocol 
(“IP”) netWork. Such a con?guration is commonly referred 
to as a Voice over Internet Protocol (“VOIP”) netWork and 
can support voice, data, and video content. A packet-based 
telephone netWork employs packet-sWitches (also referred 
to as gateWays, media gateWays, media gateWay controllers, 
sWitching components, softsWitches, data sources, or call 
processors). A packet assembler can convert a signal 
received from a traditional telephone netWork call into a set 
of data packets for transmission through the IP netWork. 

[0018] In contrast to the circuit-based architecture of tra 
ditional telephone netWorks, packet-based netWorks do not 
require dedicated circuits for transmitting data associated 
With a call (sometimes referred to as a call, a call session, a 
set of data packets, or data packets), and as such, do not 
encounter the same physical limitations as circuit-sWitched 
netWorks. Packet-based netWorks include components With 
an interface to the packet-based netWork, for example, an IP 
address. Packet-sWitches are analogous to circuit-based 
sWitches, and data links are analogous to trunk circuits. 
HoWever, unlike circuit-based netWork calls, packet-based 
netWork calls employ an IP address as the routing key. As the 
data tra?ic over a particular data link increases (e.g., up to 
and exceeding the bandWidth capacity of the data link), 
existing calls that utiliZe the particular data link can be 
affected. For example, the call may be disconnected or 
problems such as jitter or delay in voice transmission can 
occur for existing calls due to the increased data traf?c. 

[0019] Although the strict limit on the number of addi 
tional calls that a particular trunk can transmit in circuit 
based telephony are not present in packet-based telephony, 
the netWork itself and the topology of the netWork can 
present practical or physical limits on data transmission 
(e.g., call routing or quality). A chokepoint can develop in a 
packet-based netWork When data packets arrive at a packet 
sWitch faster than the packet sWitch can process the data 
packets. The chokepoint can result in lost or delayed trans 
mission of data packets that affects existing calls. When a 
packet-sWitch is a router, the router generally lacks the 
processor capacity and signaling capability to reroute 
incoming data packets to prevent further netWork sloWdoWn 
due to the chokepoint. 

[0020] Previous attempts to avoid chokepoints in a net 
Work and associated sloWdoWns have included providing a 
server to identify an available IP netWork route based on 
available bandWidth associated With the route. The route 
(composed of unde?ned, ad hoc route segments betWeen IP 
routers knoWn as “path links”) de?nes a bandWidth capa 
bility for data transmission that consists of the sum of 
bandWidth available on each path link. Therefore, a route 
can change as available bandWidth of the constituent path 
links ?uctuates. Instead, the server, also called a Virtual 
Provisioning Server (“VPS”), communicates the route hav 
ing the most available bandWidth to a signaling gateWay that 
can transmit data over that route de?ned by the VPS. In such 
a system, the VPS has knoWledge of the topology of the IP 
netWork to be able to route the traf?c. For example, the VPS 
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obtains available bandwidth and other routing type infor 
mation from the routers making up the portion of the IP 
network through which the VPS routes its traf?c. 

SUMMARY OF THE INVENTION 

[0021] The description describes hierarchically organizing 
logical trunk groups in a packet-based network. In general, 
in one aspect, there is a system. The system includes a ?rst 
hierarchical group including a ?rst logical trunk group 
associated with a ?rst trunk resource parameter. The ?rst 
hierarchical group is associated with a ?rst group resource 
parameter, a portion of which is based on the ?rst trunk 
resource parameter. The system includes a module adapted 
to transmit call data associated with a ?rst logical trunk 
group through a packet-based network based in part on the 
group resource parameter. 

[0022] In another aspect, there is a method. The method 
involves associating a ?rst trunk resource parameter with a 
?rst logical trunk group associated with a set of pathways 
through a packet-based network. The method involves asso 
ciating a ?rst group resource parameter with a ?rst hierar 
chical group, the ?rst hierarchical group including the ?rst 
logical trunk group. A portion of the ?rst group resource 
parameter is based on the ?rst trunk resource parameter. The 
method involves transmitting data associated with a call 
through the packet-based network based in part on the ?rst 
group resource parameter. 

[0023] In another aspect, there is a computer program 
product, tangibly embodied in an information carrier, the 
computer program product including instructions being 
operable to cause data processing apparatus to associate a 
?rst trunk resource parameter with a ?rst logical trunk group 
associated with a set of pathways through a packet-based 
network. The computer program product includes instruc 
tions being operable to cause data processing apparatus to 
associate a ?rst group resource parameter with a ?rst hier 
archical group. The ?rst hierarchical group includes the ?rst 
logical trunk group, and a portion of the ?rst group resource 
parameter is based on the ?rst trunk resource parameter. The 
computer program product includes instructions being oper 
able to cause data processing apparatus to transmit data 
associated with a call through the packet-based network 
based in part on the ?rst group resource parameter. 

[0024] In other examples, any of the aspects above can 
include one or more of the following features. In some 

embodiments, a second module is adapted to determine a 
performance statistic associated with at least one of the call, 
packet-based network, the ?rst logical trunk group, the ?rst 
hierarchical group, or any combination of these. The data 
can be transmitted through the packet-based network based 
in part on the performance statistic. In some embodiments, 
the performance statistic is determined according to a PSTN 
standard, for example, the Telcordia GR-477 or the Telcor 
dia TR-746 traf?c monitoring standards. In some embodi 
ments, a telephone call or a call session is associated with the 
?rst logical trunk group. 

[0025] In some embodiments, the group resource param 
eter includes a second resource parameter that is not based 
on the ?rst trunk resource parameter. In some embodiments, 
the group resource parameter includes at least one of a scalar 
parameter, a vector parameter, an operational state param 
eter, or any combination of these. 
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[0026] In some embodiments, a hierarchical combination 
includes the ?rst hierarchical group. The hierarchical com 
bination can be associated with a combination resource 
parameter, a portion of which is based on the group resource 
parameter. The ?rst hierarchical group can be selected to 
transmit the data through the packet-based network based in 
part on the combination resource parameter. In some 
embodiments, the combination resource parameter includes 
an additional resource parameter that is not based on the ?rst 
group resource parameter. In some embodiments, transmis 
sion of the data through the packet-based network is con 
trolled based in part on the combination resource parameter 
(e.g., by the module). In some embodiments, the combina 
tion resource parameter is not based on the group resource 
parameter. 

[0027] In some embodiments, a set of pathways is asso 
ciated with a call or a call session. The ?rst set of pathways 
can be associated with a logical trunk group. In some 
embodiments, the group resource parameter includes a sec 
ond resource parameter that is not based on the ?rst set 
resource parameter. The group resource parameter can 
include at least one of a scalar parameter, a vector parameter, 
an operational state parameter, or any combination of these. 
In some embodiments, more than one ?rst group resource 
parameter can be associated with the ?rst group. For 
example, an operational state parameter and a scalar param 
eter can be associated with the ?rst group, or more than one 
scalar parameter can be associated with the ?rst group. A 
scalar parameter can include a call capacity, a signal pro 
cessing speed, a data packet volume, a bandwidth or any 
combination of these. A vector parameter can include a 
directional characteristic. An operational state parameter can 
include an in-service or an out-of-service operational state. 

[0028] In some embodiments, the ?rst group is associated 
with a combination. The combination can be associated with 
a combination resource parameter, a portion of which is 
based in part on the ?rst group resource parameter. In some 
embodiments, a portion of the combination resource param 
eter is not based on the ?rst group resource parameter. In 
some embodiments. In some embodiments, the module 
controls transmission of the data through the packet-based 
network based in part on the combination resource param 
eter. 

[0029] Implementations can realiZe one or more of the 
following advantages. The requirement of centraliZed con 
trol over IP routes (e.g., by a VPS) is eliminated. Addition 
ally, knowledge of the network topology is not required to 
control time-sensitive data transmission through the IP net 
work. Implementations realiZe increased scalability because 
knowledge of network topology is not required. Further 
advantages include controlling data through an IP network 
based on a variety of characteristics or parameters. Faster 
processing and more ef?cient network resource management 
is realiZed due to decreased data communications from a 
centraliZed control. 

[0030] Another advantage includes increased visibility 
from the perspective of, for example, a network adminis 
trator into the IP network backbone. The increased visibility 
improves network management functions by allowing a 
network administrator to con?gure or manipulate call traf?c 
through the IP network based on performance statistics. The 
performance statistics can provide visibility by reporting on 
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the performance associated with various sets of pathways or 
calls. The performance statistics also relate to the quality of 
the IP network and devices used by the network. 

[0031] In some embodiments, the performance statistics 
relate to call transmission or data transmission associated 
with a set of pathways. More particularly, the performance 
statistics allow a network administrator to track packet 
transmission through an IP network by only monitoring the 
devices that transmit and receive data packets. For example, 
the performance statistics can indicate whether a certain 
network (e.g., PSTN or IP network) is dif?cult to reach, 
which enables a network administrator to route calls around 
or away from the network that is dif?cult to reach. The 
performance statistics can be industry standard statistics 
such as Telcordia GR-477 or Telcordia TR-746 traf?c and 
networking standards that are used by PSTN administrators 
or individual statistics developed independently to deter 
mine network performance in IP networks. Knowledge of 
the packet-based network’s performance allows an admin 
istrator to narrow or tailor troubleshooting efforts to improve 
performance to those areas within the packet-based network 
that are experiencing dif?culty. 

[0032] Another advantage associated with increased vis 
ibility includes improved ease of migration from circuit 
switched telephony networks (e.g., the PSTN) to packet 
switched telephony networks (e. g., IP networks) by allowing 
an administrator to employ similar tools for managing the IP 
networks as are available for managing the PSTN. One 
implementation of the invention can provide all of the above 
advantages.] 
[0033] The details of one or more examples are set forth 
in the accompanying drawings and the description below. 
Further features, aspects, and advantages of the invention 
will become apparent from the description, the drawings, 
and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] FIGS. 1-3 are block diagrams showing exemplary 
networks and devices related to routing data associated with 
a call through a packet-based network. 

[0035] FIG. 4 is an exemplary graphical user interface for 
con?guring control features. 

[0036] FIGS. 5-6 depict exemplary networks and devices 
involved with distributed control features. 

[0037] FIGS. 7-8 are block diagrams illustrating a hier 
archical con?guration of call controls and related implemen 
tations. 

[0038] FIG. 9 is a block diagram illustrating exemplary 
networks and devices for call processing. 

DETAILED DESCRIPTION 

[0039] FIG. 1 depicts a system 100 that includes exem 
plary networks and devices associated with routing data 
associated with a call through a packet-based network. Data 
associated with a call can include one or more sets of data 

packets and may be referred to herein as data packets, a set 
or sets of data packets, a call or calls, a call leg, or some 
combination of these terms. Although in general, the call 
data described in this description is referencing media data 
(e.g., voice, video), the call data may also include signaling 
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data without departing from the scope of the invention. The 
system 100 includes a PSTN 105 that is in communication 
with a media gateway 110 over communication channel 115. 
In some examples, the communication channel 115 includes 
PSTN trunk groups. The gateway 110 can be, for example, 
a GSX9000 sold by Sonus Networks, Inc., of Chelmsford, 
Mass. 

[0040] The gateway 110 is in communication with a ?rst 
packet network 120 over a communication channel 125. The 
gateway 110 is also in communication with a second packet 
network 130 over a communication channel 135. The ?rst 
packet network 120 and the second packet network 130 can 
be separate packet networks, for example, one being a public 
packet network (e.g., the Internet) and one being a private 
packet network (e. g., an intranet). In other examples, the ?rst 
packet network 120 and the second packet network 130 can 
be the same packet network, e.g., the Internet. In such 
examples, the separation is shown to illustrate egress and 
ingress call data for the gateway 110. 

[0041] Using the packet network 120, the gateway 110 
communicates with a media gateway 140 and a media 
gateway 145 (e.g., by transmitting packet data through the 
packet network 120). Similarly, using the packet network 
130, the gateway 110 communicates with a media gateway 
150 and a media gateway 155. For example, the media 
gateways 140, 145, 150, 155 may be located in different 
geographical areas to allow the service provider to provide 
national service at reduced costs. For example, the gateway 
110 can be in Texas, the gateway 140 can be in Oregon, the 
gateway 145 can be in California, the gateway 150 can be in 
Massachusetts, and the gateway 155 can be in New Jersey. 
As an operational example, a call is received from the PSTN 
105 at the gateway 110 and transformed from a circuit-based 
call into a packet-based call (e.g., by a packet assembler 
module or a packet assembler disassembler module). The 
packet data associated with the call is transmitted from the 
gateway 110 to the appropriate gateway, for example gate 
way 145, and converted back to a circuit-based call at the 
gateway 145, if the called party is connected to another 
portion of the PSTN, or can be left in packet form if the 
called party is connected directly to a packet-based system 
(e.g., IP-based telephony). 

[0042] It is noteworthy that a service provider that man 
ages the gateway 110 does not always have knowledge of the 
topology of the packet networks 120 and 130, particularly if 
the packet networks 120 and 130 represent a public packet 
network such as the Internet. In some embodiments, a 
service provider obtains access to a packet network through 
agreements with a third party (e.g., a service-level or quality 
agreement). One advantageous feature of the described 
con?guration allows the service provider to evaluate or 
understand the underlying packet network inferentially (e.g., 
by monitoring traf?c or performance statistics), which 
enables the service provider to verify that the third party is 
meeting the quality guarantees in the agreement. The gate 
way 110 transmits the packets associated with the call to the 
packet network 120 through communication channel 125 
and the packet network 120 takes responsibility for routing 
the packets to the gateway 145. Because the packets are 
associated with a call, the packets are time-sensitive. As 
such, problems within the packet network 120 can affect the 
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Whether and hoW fast the packets are transported to the 
gateway 145. Delays and lost packets lead to a loss of quality 
of the call. 

[0043] The gateway 110 advantageously includes logical 
trunk groups TG-A 160, TG-B 165, TG-C 170, and TG-D 
175. Unlike PSTN trunk groups, Which correspond to physi 
cal communication channels (e.g., Wires, ?ber optic cables), 
logical trunk groups represent a virtual communication 
channel through a packet netWork. As an exemplary imple 
mentation, logical trunk groups can be represented as 
objects in an objected oriented data processing paradigm. 

[0044] As an illustrative example, the service provider 
managing the gateWay 110 can de?ne the logical trunk 
groups 160, 165, 170, and 175 to be associated With the 
gateWays 140, 145, 150, and 155, respectively. In such an 
example, as the gateWay 110 receives calls from the PSTN 
105, transforms the call data into packets, and transmits 
those packets to the appropriate gateWay (e.g., , the gate 
Ways 140, 145, 150, and 155), the gateWay 110 associates 
the packets With the appropriate or corresponding logical 
trunk group. For example, as a call is received and routed to 
the gateWay 145, the packets associated With that call are 
associated With the logical trunk group TG-B 165. As 
additional calls come into gateWay 110 and are routed to 
gateWay 145, they are also associated With the logical trunk 
group TG-B 165. After packet data has been associated With 
a logical trunk group, statistics about that packet data can be 
collected and tracked. In some examples, these statistics are 
aggregated to provide statistics at the call level. In some 
examples, statistics aggregated at the call level can be 
aggregated to provide statistics about the logical trunk group 
(e.g., statistics associated With a group of one or more calls). 

[0045] For example, for a particular call being routed 
through the gateWay 110 to the gateWay 145, statistics are 
collected on packet delays and lost packets (e.g., based on 
the number of packets transmitted, received, queued, or 
lost). These statistics are associated With the logical trunk 
group TG-B 165. As the quality decreases (e.g., packets lost 
and delayed increases for each call) for this logical trunk 
group TG-B 165, the service provider managing the gateWay 
110 has knoWledge that packet netWork 120 has some issues 
in the set of pathWays from the gateWay 110 to the gateWay 
145, even though the service provider does not necessarily 
knoW the topology of the packet netWork 120. In such 
examples, the data associated With each logical trunk group 
models characteristics (e.g., capacity, hardWare failures, 
bandWidth, etc.) of the set of pathWays betWeen the gateWay 
110 and the other gateWay(s) associated With the particular 
logical trunk group. In general, references to the set of 
pathWays betWeen tWo devices refer to any combination of 
path links through the packet netWork (e.g., the packet 
netWork 120) from one device (e. g., the media gateWay 110) 
to another device (e.g., the media gateWay 145). Advanta 
geously, information associated With the performance of a 
netWork (e. g., the packet netWork 120) can be inferred from 
statistics associated With “edge devices” such as the gateWay 
110 and a media gateWay 140, 145, 150, 155. 

[0046] Similar to associating each trunk group With a 
different media gateWay, the logical trunk groups can be 
associated With more than one media gateWay. For example, 
the service provider managing the gateWay 110 can de?ne 
the logical trunk group TG-A 160 to be associated With the 
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gateWays 140 and 145 (e.g., the gateWays in communication 
With the gateWay 110 via packet netWork 120). LikeWise, the 
service provider managing the gateWay 110 can de?ne the 
logical trunk group TG-B 165 to be associated With the 
gateWays 150 and 155 (e.g., the gateWays in communication 
With the gateWay 110 via packet netWork 130). In this 
example, as a call is received and routed to either the 
gateWay 140 or 145, the packets associated With that call are 
associated With the logical trunk group TG-A 160. 

[0047] Service providers Whose netWorks include a por 
tion of the PSTN netWorks typically have managers that 
have managed the PSTN using statistics collected about 
PSTN trunk groups. For example, the Telcordia GR-477 or 
the Telcordia TR-746 standard on netWork traf?c manage 
ment deals With PSTN trunk group reservation and PSTN 
trunk group controls. By establishing logical trunk groups 
for the packet-based traf?c, analogous management tech 
niques can advantageously be applied to the packet-based 
tra?ic as is used for the PSTN trunk groups. Managers can 
quickly adapt to managing the packet-based traf?c using 
their PSTN trunk group skill set. 

[0048] There are also other advantageous uses for the 
logical trunk groups. The logical trunk groups can be used 
to allocate resources and to provision services. For example, 
the logical trunk group TG-A 160 can represent the netWork 
used for calls provided on a retail basis and the logical trunk 
group TG-B 165 can represent the netWork used for calls 
provided on a Wholesale basis. Because the retail calls 
provide a higher margin, limited resources, such as DSPs, 
can be allocated in higher percentages, or on a higher 
priority basis, to the calls associated With the logical trunk 
group TG-A 160, regardless of the ?nal destination of the 
call data. Similarly, services can be provisioned to a call 
according to the logical trunk group With Which that call is 
associated. 

[0049] In some operational examples, the telephone call 
has certain data associated With that call (e.g., video, voice, 
signaling). The PSTN 105 communicates the data to a 
gateWay 110, Which includes at least one netWork card With 
an IP address (e.g., a netWork interface). In system 100, calls 
are received by the gateWay 110 at a physical location or port 
(e.g., a DSO or a DS1 port) from the PSTN 105 over the 
communication channel 115. The gateWay 110 processes the 
data and transmits the data according to a characteristic of 
the device receiving the data. For example, in FIG. 1, the 
device(s) receiving the packetiZed call data can be the 
gateWay 140, the gateWay 145, the gateWay 150, and/or the 
gateWay 155. The characteristic can include a name, an IP 
address, a signaling protocol, a virtual local area netWork 
(“VLAN”) identi?er or any combination of these. 

[0050] In the illustrated embodiment of FIG. 1, there are 
four sets of pathWays through the packet netWorks 120 and 
130 betWeen the gateWay 110 and the four other gateWays 
140, 145, 150, 155 over Which call data can travel. As 
described above, these four sets of pathWays can be asso 
ciated With the logical trunk groups TG-A 160, TG-B 165, 
TG-C 170, and TG-D 175. As referred to herein, a “set of 
pathWays” is not necessarily a ?xed physical concept but 
relates to the concept of communications betWeen various 
netWork equipment (e.g., the gateWay 110 and the media 
gateWay 140) through the packet netWork 120. In some 
embodiments, the logical trunk groups TG-A 160, TG-B 
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165, TG-C 170, and TG-D 175 are referred to as “IP trunk 
groups” When the networks 120 and 130 are IP-based 
networks. 

[0051] Individual pathways (e.g., path links and parallel 
pathways) are logically associated to form the sets of 
pathWays from one call processing device (e.g., gateWay 
110) to another call processing device (e.g., gateWay 140). 
One species of logical association involves associating indi 
vidual pathWays based on IP addresses associated With the 
call processing devices (also referred to herein as call 
processors) in communication With the pathWays (e.g., gate 
Ways 110, 140, 145, 150, 155). In some embodiments, an IP 
trunk group is a named object that represents one or more 
call processing devices and the data communication paths 
that connect the netWork elements. 

[0052] By associating a logical trunk group With the sets 
of pathWays betWeen tWo call processing devices, the 
amount of data transmitted over any of the sets of pathWays 
can be controlled by the gateWay 110 as discussed in more 
detail beloW With respect to call admission controls (e.g., 
Whether calls are transmitted as determined by statistics 
associated With a given IP trunk group). Transmission of a 
call from the gateWay 110 over the IP netWork 120 to the 
destination gateWay 140 (e.g., the set of pathWays betWeen 
the gateWay 110 and the gateWay 140) is referred to as an 
“egress call leg” With respect to gateWay 110. The egress call 
leg is associated With an IP trunk group (sometimes referred 
to as an “egress IP trunk group”). Reception of the call at the 
destination 140 is referred to as an “ingress call leg” With 
respect to the destination 140. The ingress call leg is 
associated With an IP trunk group de?ned for the gateWay 
140 (sometimes referred to as an “ingress IP trunk group). 

[0053] In some embodiments, With respect to the gateWay 
110, the egress call leg is associated With the same IP trunk 
group as the ingress call leg, but the egress call leg is not 
required to be associated With the same IP trunk group as the 
ingress call leg. In such a con?guration, the gateWay 110 can 
be a data or call source With respect to the destination 140 
and can include a characteristic that may be used for future 
call routing (e.g., Where the destination 140 provides sub 
sequent call processing and is not the ?nal destination of the 
call). As described herein, a data source or a data destination 
can include any gateWay, PSTN trunk group, or any set of 
pathWays (e.g., represented by logical trunk groups) With 
associated characteristics or identi?ers. 

[0054] In some embodiments, a media path is associated 
With a pathWay or set of pathWays. The media path transmits 
out-of-band non-voice data associated With the set of path 
Ways (e.g., for videoconferencing) and can be used in 
association With IP trunk groups. 

[0055] Still referring to FIG. 1, data associated With a call 
is received from a data source, in this example the gateWay 
140, at the gateWay 110 over a particular pathWay included 
in the set of pathWays betWeen the gateWay 110 and the 
gateWay 140 through the packet netWork 120. This set of 
pathWays can be associated With the logical trunk group 
TG-A 160 (e.g., an IP trunk group When the packet-based 
netWork 120 is an IP netWork). The gateWay 110 processes 
the data and associates the data With the logical trunk group 
TG-A 160 based in part on a characteristic of the data source 
including name (e.g., FROM_Oregon), IP address of the 
gateWay 140, a transport service access point (“TSAP”) 

Apr. 6, 2006 

associated With the gateWay 140, signaling protocol betWeen 
the gateWays 140 and 110, a VLAN identi?er associated 
With one of the gateWays 110, 140, or a combination of 
these. 

[0056] In some embodiments, the call data is associated 
With the logical trunk group TG-A 160 based in part on a 
characteristic of a data destination), and the characteristic 
can include the name of the destination, the IP address of the 
destination, a TSAP associated With the destination, the 
signaling protocol betWeen the destination and the gateWay 
110, a VLAN identi?er associated With the destination or the 
gateWay 110, or any combination of these. Because data is 
received from the gateWay 140 at the gateWay 110, the 
selected logical trunk group is the logical trunk group 
association for ingress call data. 

[0057] In some embodiments, data is transmitted in the 
reverse direction. More particularly, the gateWay 110 can be 
a data source With respect to gateWay 140 (e.g., for return 
data traf?c). With respect to the gateWay 110, for the egress 
call data (e.g., call data traveling from the gateWay 110 to the 
gateWay 140), the same trunk group or a different trunk 
group can be used. For example, for all call data, ingress and 
egress, betWeen the gateWays 110 and 140, the trunk group 
TG-A 160 can be used. For example When IP addresses are 
the characteristics to determine the association, the IP 
address of the data source can be used for ingress calls and 
the IP address of the data destination can be used for the 
egress calls, Which in both cases is the IP address for the 
gateWay 140. In some embodiments, the IP address of either 
the data source or the data destination can be used for either 
ingress call legs or egress call legs. 

[0058] In some examples, the association With the logical 
trunk group TG-A 160 can be based on the IP address of the 
data source (e.g., When the data source is the gateWay 140) 
or the data destination. The association With the logical trunk 
group TG-B 165 can be based on the IP address of the data 
destination (e.g., When the data destination is the gateWay 
140) or the data source. In such examples, for ingress calls 
from the gateWay 140, the data is associated With the logical 
trunk group TG-A 160 and for egress calls to the gateWay 
140, the data is associated With the logical trunk group TG-B 
165). Although the netWork elements 110, 140, 145, 150, 
and 155 are referred to repeatedly as gateWays, they can also 
represent groups of signaling peers, points of presence, 
central of?ces, netWork nodes, other telephony equipment 
and/or the like in communication With the netWorks 120 and 
130 Without departing from the scope of the invention. 

[0059] Calls and associated data received by the gateWay 
110 from the PSTN 105 can be transmitted through the 
packet netWorks 120 and 130 to different destinations 140, 
145, 150, and/or 155. Similarly, calls and associated data 
received by the gateWay 110 over the packet netWorks 120 
and 130 from data sources 140, 145, 150, and/or 155 can be 
transmitted to the PSTN 105 over PSTN trunk group(s) that 
are included in the communications channel 115. More 
particularly, the gateWay 110 is an interface betWeen circuit 
sWitched netWorks like the PSTN 105 and packet-based 
netWorks 120 and 130. Call data betWeen the PSTN 105 and 
the gateWay 110 is controlled based on circuit availability 
(e.g., PSTN trunk group management). Call data betWeen 
the gateWay 110 and the other gateWays 140, 145, 150, 
and/or 155 do not have such limitations. There are of course 
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limitations on the packets based on the performance capa 
bilities of the networks 120 and 130. Advantageously, a 
network administrator can con?gure the operation of the 
gateway 110 to impose such limitations and manage the call 
data transmitted across the packet-based networks 120 and 
130 based on performance statistics associated with the 
logical trunk groups analogous to those techniques and 
performance statistics used to manage the PSTN trunk 
groups included in the communication channel 115. 

[0060] FIG. 2 depicts a system 200 that includes exem 
plary networks and devices for call routing and control in 
connection with packet-to-packet call processing. A data 
source 202, representing a group of call processing devices, 
transmits data associated with a call over a ?rst set of 
pathways 204, and the data are received by a switch 206. The 
switch 206 can include a packet-peering switch for peer-to 
peer data transmission. The switch 206 can be, for example, 
a GSX9000 sold by Sonus Networks, Inc. of Chelmsford, 
Mass. The switch 206 can then select a second set of 
pathways 208 to transmit the data to a destination 210, also 
representing a group of call processing devices. 

[0061] In system 200, the ?rst set ofpathways 204 and the 
second set of pathways 208 are implemented in an IP-based 
packet network, so the logical trunk groups are referred to as 
IP trunk groups. For the switch 206, the ?rst set of pathways 
204 and the second set of pathways 208 are each associated 
with a distinct logical trunk group. Speci?cally, the ?rst set 
of pathways 204 is associated with a logical trunk group 
“IP-A” and the second set of pathways 208 is associated 
with a logical trunk group “IP-B”. With respect to switch 
206 and following the direction indicated by the arrows, the 
?rst set of pathways 204 (e.g., the logical trunk group IP-A) 
is associated with an ingress call leg, and the second set of 
pathways (e.g., the logical trunk group IP-B) is associated 
with an egress call leg. In this example, the switch 206 
associates call data with the logical trunk group IP-A 
because the call arrives from the data source 202. Similarly, 
the switch 206 associates call data with the logical trunk 
group IP-B because the call is being transmitted to the data 
destination 210. 

[0062] The switch 206 operates in a packet-based envi 
ronment (e.g., a packet-based network), so the data trans 
mitted by the ?rst set of pathways 204 is not required to 
correspond one-to-one to the data packets transmitted by the 
second set of pathways 208. More speci?cally, some mem 
bers of the set of data packets can be transmitted by the 
second set of pathways 208, and some members can be 
transmitted over a third set of pathways (not shown). The 
data packets are reassembled at a remote switch (not shown) 
that is in communication with the ?nal destination of the 
call. Data source 202 or destination 210 or both can be 
network node that includes one or more pieces of telephone 
equipment (e.g., the switch 206 or the gateway 110 of FIG. 
1). The network node can include an interface with a 
packet-based network via the ?rst or second sets of path 
ways 204, 208, or via a connection to network node rather 
than to individual telephony equipment within the node. 

[0063] FIG. 3 shows a system 300 including exemplary 
networks and devices associated with data routing in a 
packet-based network core. In some embodiments, data 
associated with a call is routed through a packet-based 
network 302 in which substantially all of the network 
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equipment is operated by a single entity or controller, for 
example a VOIP network administrator. 

[0064] The network 302 includes a ?rst switching com 
ponent 303, a second switching component 304, and a 
control component 306. Switching components 303, 304 can 
be gateways as described above with respect to FIG. 1 (e.g., 
a GSX9000 sold by Sonus Networks of Chelmsford, Mass.) 
and control component 306 can be a policy server, control 
ler, monitor, or other network component for storing and 
implementing control features. For example, the control 
component 306 can be a PSX policy server for use in the 
Insignus SoftswitchTM architecture, both sold by Sonus 
Networks of Chelmsford, Mass. In system 300, the switch 
ing components 303, 304 are “edge devices” (e.g., compo 
nents that provide an entry point into the core network 302, 
such as that of a telephone carrier or intemet service 

provider (“ISP”)). 
[0065] A ?rst network 308 (e.g., a PSTN or a portion ofthe 
general PSTN) is in communication with switching compo 
nent 303 via a ?rst connection A 310 (e.g., a PSTN trunk 
group). In some embodiments, the ?rst network 308 can be 
a packet-based network (e.g., an IP network), and the ?rst 
connection A 310 can be a logical trunk group (e.g., an IP 
trunk group) without departing from the scope of the inven 
tion. In the illustrative example depicted in FIG. 3, the 
network 308 may also be referred to as PSTN 308, and the 
connection A 310 may also be referred to as PSTN connec 
tion A 310. 

[0066] The ?rst PSTN connection A 310 can be a PSTN 
trunk group that is in communication with switching com 
ponent 303 (e.g., over wire, ?ber optic cable, or other data 
transmission media). Data associated with a telephone call 
can originate from a caller in the PSTN 308 and is trans 
mitted to the ?rst switching component 303 for routing 
through the network 302 by the ?rst PSTN connection A 
310. Switching component 303 can communicate with other 
network equipment (e. g., switching component 304) via one 
or more sets of pathways that are associated with a logical 
trunk group B 312. 

[0067] Switching component 303 communicates data 
packets associated with the call to the switching component 
304 via a set of pathways associated with the logical trunk 
group B 312. Data packets are received by switching com 
ponent 304 via the set of pathways between the components 
303 and 304 and the switching component 304 associates 
this data with a logical trunk group C 314. As discussed 
above with respect to FIG. 2, the data packets transmitted 
over the ?rst set of pathways 312 may not directly corre 
spond to the data packets received over the second set of 
pathways 314. More particularly, the same set of pathways 
can have a different name with respect to different compo 
nents. For example in system 300, the set of pathways 
between the components 303 and 304 are associated with the 
egress logical trunk group B 312 with respect to one 
component (e.g., the switching component 303) and asso 
ciated with the ingress logical trunk group C 314 with 
respect to another component (e.g., the switching compo 
nent 304). 

[0068] In some embodiments, the ?rst set of pathways 
(e.g., the set of pathways actually taken for the data traveling 
from the component 303 to the component 304) does not 
correspond directly (e.g., hop for hop through the packet 
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based network 302) with the second set of pathways (e.g., 
the set of pathways actually taken by the data going from the 
component 304 to the component 303). The set of data 
packets associated with the original call received by the 
component 304 is reassembled into a signal by a packet 
assembler/disassembler that can be co-located with switch 
ing component 304. A second connection D 316 (e.g., a 
PSTN trunk group) transmits the reassembled data from 
switching component 304 to a second network 318 (e.g., a 
PSTN network or a portion of the general PSTN) for further 
processing or communication to the intended call recipient. 

[0069] In some embodiments, the second network 318 can 
be a packet-based network (e.g., an IP network), and the 
second connection D 316 can be a logical trunk group (e.g., 
an IP trunk group) without departing from the scope of the 
invention. In the illustrative example depicted in FIG. 3, the 
network 318 may also be referred to as the PSTN 318, and 
the connection D 316 may also be referred to as PSTN 
connection D 316. 

[0070] From the point of view of the PSTNs 308, 318, the 
network 302 can appear as a single distributed switch. In 
some embodiments, the control component 306 provides 
routing instructions to switching component 303 based on 
the characteristic of the data source (e.g., the PSTN 308 or 
the ?rst PSTN connection A 310) or the data destination 
(e.g., the switching component 304, the second PSTN con 
nection D 316, or the PSTN 318), where the characteristic 
includes name, signaling protocol, TSAP, IP address or any 
combination of these. More particularly, the control com 
ponent 306 indicates to the switching component 303 rout 
ing data (e.g., the IP address of the component 304) to 
employ for transmitting data through the core network 302 
based in part on the characteristic. In some embodiments, 
data associated with a call is received by the switching 
component 303 over the PSTN connection 310, and the 
switching component 303 transmits a signal (e.g., a policy 
request) to the control component 306 indicating that the 
data was received or requesting routing or transmission 
instructions. 

[0071] The control component 306 can provide to the 
switching component 303 routing information through the 
network 302 for the switching component 304 to ultimately 
transmit the data to the PSTN connection D 316ithe 
control component 306 can provide routing information 
based on a characteristic associated with the data or a 
characteristic of a data source or destination. More particu 
larly, the control component 306 provides routing informa 
tion through the network 302 without knowledge of the 
particular topology of the network 302 by, for example, 
using the name of the logical trunk group with which a set 
of pathways is associated (e.g., logical trunk group B 312) 
to select the route based in part on, for example, the port 
(e.g., a DSO or a DS1 port) on switching component 303 at 
which the data arrived from PSTN connection 310. Other 
characteristics can be used by control component 306 to 
select and provide routing information. From the point of 
view of the PSTNs 308, 318, the network 302 routes the data 
from the ?rst PSTN connection A 310 to the second PSTN 
connection D 316. 

[0072] For example, as a call is set up from PSTN con 
nectionA 310 to PSTN connection D 316 by the components 
303 and 304, the components 303 and 304 associate the 
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logical trunk groups B 312 and C 314 with the call. The 
component 303 associates the logical trunk group B 312 
with the call as the call egresses the component 303. As the 
call ingresses the component 304, the component 304 asso 
ciates the logical trunk group C 314 with the call. This 
procedure for associating a logical trunk group in the 
network core (e. g., the network 302) with a call is sometimes 
referred to as logical trunk group selection (or IP trunk group 
selection in the case where the core network is an IP-based 

network). In some embodiments, the control component 306 
is employed in the logical trunk group selection. In some 
embodiments, information regarding the route through the 
network is available to the switching component 303 with 
out communication to the control component 306 (e.g., the 
information can be stored on or available to the switching 

component 303). 

[0073] In some embodiments, data associated with a call 
is processed by the network 302. The data can be processed 
by a call processor having an interface to the network 302 
(e.g., a network card with an IP address). A call processor 
generally refers to a module for implementing functionality 
associated with call transmission through a network, for 
example, by providing signaling information, routing infor 
mation, or implementing other functionalities with respect to 
data associated with a call such as compression or decom 
pression or signal processing. In some embodiments a call 
processor can include the switching components 303, 304 
and/or the control component 306 or other devices or 
modules not illustrated. 

[0074] In some embodiments, data associated with a call 
includes information relating to the characteristic (e.g., 
information related to the characteristic forms part of a data 
packet). The characteristic can include a name, an IP 
address, a signaling protocol, a transport service access 
point, or any combination of these. The characteristic can be 
associated with a data source, a call processor, a set of 
pathways, a logical trunk group, or combinations of such 
elements. 

[0075] In some embodiments, a selector selects a logical 
trunk group associated with a set of pathways over which a 
call processor (e.g., the switching component 303) can 
transmit the data based at least in part on the characteristic. 
The selector can be a module operable within the network 
302. In some embodiments, the call processor (e.g., the 
switching component 303) includes the selector. In other 
embodiments, the selector is located remotely from a call 
processor (e.g., co-location with control component 306). A 
user can prioritiZe characteristics such that the selector 
considers ?rst the highest-priority characteristic for routing 
(e.g., name) and then considers a second-highest-priority 
characteristic (e.g., IP address) only if routing is not possible 
using the highest-priority characteristic. In some embodi 
ments, a default logical trunk group associated with a default 
set of pathways is available for selection by the selector if 
the lowest-priority set is unavailable. 

[0076] By way of example, using the name of a data 
source as the characteristic, data associated with a route 
(“route data”) is provided to the selector, such that the route 
data can be used to associate the call data (e.g., the packets 
associated with the call) with a logical trunk group (e. g., the 
logical trunk group B 312 or the logical trunk group C 314) 
representing a set of pathways through the packet network 
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302. The logical trunk group associated with the route can be 
denoted with a name (e.g., “Logical Trunk Group B 312” or 
“Logical Trunk Group C 314”). In one embodiment, a 
telephony device with a network interface (e.g., switching 
component 303), can be con?gured to transmit the data 
through the network based on the name of the associated 
logical trunk group (e.g., the logical trunk group B 312) or 
the destination of the route (e.g., the second PSTN connec 
tion D 316). In such an embodiment, the route through the 
network 302 is chosen by the selector based on the name of 
the logical trunk group, which allows an administrator to 
control the route or pathways of data transfer in a manner 
similar to that employed by an administrator with respect to 
PSTN trunk groups. An exemplary con?guration of route 
data is depicted in Table 1 below: 

TABLE 1 

Route Data 

Destination Route Route 
Route Data Destination IP Trunk Signaling Speci?c 
Entry Destination Address Group Protocol Data 

1 Switching 10.160.100.101 Logical i * 

element 303 Trunk 
Group B 
312 

2 Switching 10.160.101.101 Logical SIP * 
element 304 Trunk 

Group C 
314 

3 Switching 10.160.255.255 Logical SIP-T * 
element (not Trunk 
shown) Group E 

(not shown) 

[0077] Referring to Table 1, the entries associated with 
“Route Entry 1” can correspond to switching component 
303. More speci?cally, the entries can refer to transmitting 
data across switching component 303. “Data Destination” 
can correspond to the characteristic “name,” and “Destina 
tion IP Address” can correspond to the characteristic “IP 
address.” Switching element 303 can communicate with or 
transmit data associated with a call to the set of pathways 
associated with the logical trunk group B 312. “Route 
Signaling Protocol” identi?es the signaling protocol used to 
communicate between switching elements (e.g., between 
switching element 303 and switching element 304). In some 
embodiments, “Route Signaling Protocol” refers to the 
signaling protocol associated with a set of pathways (e.g., 
the set of pathways associated with the logical trunk group 
B 312). “Route Signaling Protocol” can identify a physical 
location with respect to the network or call processors in 
communication with the network. For example, the null 
entry associated with Route Entry 1 indicates that the call is 
transmitted from one location on the switching component 
303 to another location (e.g., the set of pathways associated 
with the logical trunk group B 312 or the TSAP associated 
with the set of pathways associated with the logical trunk 
group B 312)ithe null entry is the signaling protocol 
associated with transmitting data within or across a switch 
ing component 303 and generally is not con?gured by an 
administrator. 

[0078] The entries associated with “Route Entry 2” can 
correspond to switching component 304, e.g., the destina 
tion of the data after the call egresses switching component 
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303. The entry associated with “Destination Trunk Group” 
can refer to the logical trunk group associated with the 
egress call leg with respect to the switching component 303 
(e.g., the logical trunk group B 314). The “Route Signaling 
Protocol” can indicate that the call is be transmitted to 
switching component 304 using SIP signaling protocol. 
More particularly, a network administrator can con?gure 
call routing based on the desired communication protocol to 
be used between two switching components. For example, 
the Route Signaling Protocol associated with Route Entry 3 
is SIP-T. A network administrator could select the signaling 
protocol SIP-T and hence the route and logical trunk group 
that will handle the call. In some embodiments, SIP or SIP-T 
signaling protocol can indicate transmission to a switching 
component logically remote from switching component 303 
but still operating within the network core (e.g., switching 
component 304). The signaling protocols of Table 1 are 
merely illustrative and other signaling protocols may be 
used, for example H.323. 

[0079] In some embodiments, a “Route Signaling Proto 
col” entry that is not a null entry (e.g., an entry of SIP, SIP-T, 
or H.323)indicates, for example, data transmission to a call 
processor or switching component (not shown) logically 
remote from switching component 303 or operating outside 
the network 302 core. In some embodiments, the signaling 
protocol is an industry standard signaling protocol or pro 
prietary signaling protocols between edge devices, such as a 
GW-GW protocol, which refers generally to the signaling 
protocol between two gateways. 

[0080] In some embodiments, the characteristic that con 
trols the logical trunk group chosen by the selector for 
associating the transmitted or received data is the IP address 
or signaling protocol associated with a set of pathways or 
with the call processor. In some embodiments, the charac 
teristic is a VLAN. In general, network equipment (e. g., call 
processors or routers) can be grouped according to a packet 
based network address (e.g., IP network address) associated 
with each respective processor. Such groupings can be 
assigned to a logical trunk group. The call processor can 
maintain a mapping of IP network addresses that are asso 
ciated with the logical trunk groups. In some embodiments, 
the mapping is contained in an object or a table that is 
available to the call processor (e.g., Table 1). In a particular 
embodiment, a separate mapping is maintained for data that 
is received by a call processor (e.g., ingress call legs) and 
data that is transmitted by a call processor (e.g., egress call 
legs). In some embodiments, the characteristic that is asso 
ciated with the logical trunk group (e.g., a name, IP address, 
signaling protocol, VLAN identi?er, or a combination of 
these) is associated generally with a data source, a data 
destination or a trunk group. In some embodiments, the 
characteristic includes more than one type of characteristic 
from some combination of data sources, data destinations, or 
trunk groups. 

[0081] When data associated with a call are processed by 
a call processor, a logical trunk group can be associated with 
or assigned to the call. More particularly, data associated 
with a call that is transmitted to switching component 303 
from PSTN connection 310 can be associated with a ?rst 
logical trunk group. For example, the ingress call leg estab 
lished at the switching component 303 from the PSTN 
connection A 310 can be associated with a logical trunk 
group. As the switching component 303 processes the call, 
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data associated with the call is associated with the logical 
trunk group B 312 based on the destination of the call. In 
such a con?guration, the PSTN connectionA 310 and the set 
of pathways associated with the logical trunk group B 312 
are each in communication with the call processor (e.g., 
switching component 303). An egress call leg is associated 
with the logical trunk group B 312. 

[0082] In some embodiments, the logical trunk group B 
312 is selected based on the source of the call (e.g., the 
PSTN 308 or PSTN connection A 310) or, the signaling 
protocol in which the signaling data associated with the call 
was received (e.g., SS7). 

[0083] In some embodiments, each route through the 
packet-based network includes route speci?c data associated 
with the logical trunk group chosen by the call processor to 
associate with the transmitted or received call data. The 
route speci?c data can include a list of peer-signaling 
addresses, peer-signaling protocol, other con?guration data 
that can be used to determine characteristics of a particular 
call. Some speci?c examples of the speci?c data include the 
codec (e.g., compression/decompression standard used to 
assemble the packet), dilfserve code point, packet siZe, 
codec options (e.g., silence suppression), fax/modem/data 
call handling, and DTMF tone handling. The speci?c data 
can include data associated with signaling to determine the 
content of signaling messages and the sequence or order of 
signaling messages. The route speci?c data can be invoked 
or accessed by a switching component (e.g., the switching 
component 303) to provide insight into the behavior (e.g., 
the signaling behavior) associated with a particular signaling 
peer. The route speci?c data can be associated with network 
equipment that forms at least a part of the set of pathways 
associated with that logical trunk group. 

[0084] In still other embodiments, the logical trunk group 
is selected based in part on the IP network to be traversed by 
the set of pathways. In such an embodiment, the selector 
(also referred to herein as an IP network selector) selects the 
IP network to transmit the data instead of or in addition to 
selecting the set of pathways through that network. The 
selector, in effect, selects a set of pathways, and thus the 
associated logical trunk group, by selecting the IP network. 
For example, the selector implicitly selects the logical trunk 
groups associated with the sets of pathways associated with 
or passing through network 302 (e.g., the logical trunk group 
B 312 and the logical trunk group C 314) by routing calls to 
the switching component 303. An exemplary embodiment of 
a table for selecting an IP network or logical trunk groups 
associated with that network is depicted in Table 2. 

TABLE 2 

Ingress IP Trunk Group Selection Table 

IP Network Selector Signaling 

Network Protocol Logical 
Entry Number Network Mask Selector trunk group 

1 209131.00 255255.00 SIP-T FROMiLA 
2 209.131.16.0 255.255.240.0 SIP-T FROMiMA 
3 171.100 255.255.0.0 SIP FROMiUK 
4 172400 25525500 SIP FROMiUK 

[0085] Entry 1 of Table 2 represents a range of IP host 
addresses from 209.131 .0.0 to 209.131.255.255, and Entry 2 
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represents the range of IP host addresses from 209.131.16.0 
to 209.131.31.255. In such an embodiment, both Entry 1 and 
Entry 2 indicate that SIP-T signaling protocol is being used 
(e.g., for data transmissions within a network core). Entry 1 
of Table 2 is associated with a logical trunk group named 
FROM_LA, and Entry 2 is associated with a logical trunk 
group named FROM_MA. 

[0086] As depicted, the range of host addresses de?ned by 
Entry 2 is de?ned within the range speci?ed by Entry 1 (e. g., 
the range speci?ed by Entry 2 is a subset of the range 
speci?ed by Entry 1). In some embodiments, the character 
istic that is used to select a logical trunk group is an IP 
address. Data arriving from a call processor having an IP 
address of, for example, 209.131.17.43 and employing SIP 
protocol matches both Entry 1 and Entry 2 of Table 2. In 
such an example, Entry 2 provides a more speci?c match as 
a subset of the range of IP addresses of Entry 1. and thus, 
Entry 2 is selected as an egress call leg (e.g., by a selector). 
Thus the associated logical trunk group with which the data 
is associated for that call is the logical trunk group named 
“FROM_MA”. 

[0087] The selector can look up Table 2 and determine that 
Entry 2 is a more speci?c address match when the charac 
teristic is an IP address. The selector can then provide 
information about Entry 2 to a call processor (e.g., the 
switching component 303) that egresses the call over the 
network over the set of pathways associated with the logical 
trunk group named FROM_MA in part in response to the 
information returned by the selector. The information 
returned by the selector after consultation with Table 2 can 
change as the characteristic changes, for example, in 
response to a user-provided input or con?guration. For 
example, Table 2 includes characteristics associated with a 
name of a logical trunk group (e. g., FROM_UK), a signaling 
protocol associated with a set of pathways associated with 
that trunk group (e.g., SIP), an IP address associated with a 
set of pathways associated with that trunk group (e.g., 
172400), or a combination of these characteristics. Any of 
the characteristics of Table 2 can be used by the selector for 
determining which set of pathways over which to transmit 
the data and thus the logical trunk group with which to 
associate the data. 

[0088] In some embodiments, the list of IP networks 
available to the IP network selector is not contiguous. For 
example, Entry 2 and Entry 3 in Table 2 represent two 
non-contiguous IP networks, as illustrated by the “Network 
Number” associated with each entry. As depicted, Entry 2 is 
associated with a network located in the United States, and 
Entry 3 is associated with a network located in the United 
Kingdom. Such a con?guration can provide ?exibility in the 
network design to aggregate a number of networks, repre 
sented by a range of host IP addresses, into one con?guration 
element or object (e.g., Table 2) at the application level and 
for promoting network growth. 

[0089] As the siZe of a network or node expands beyond 
the capabilities of a speci?ed range of host IP addresses, 
additional ranges of IP addresses can be added to represent 
the same set of pathways and thus are associated with the 
same logical trunk group. By way of nonlimiting example, 
a second packet-based network 172.4.0.0/16 can be added to 
the network associated with a set of pathways originating 
from the United Kingdom. In such an example, both 
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171.1.0.0/16 and 172.4.0.0/16 are associated with the logical 
trunk group named FROM_UK. 

[0090] In some embodiments, the IP network address 
associated with an IP network or set of pathways through the 
IP network can include an IP network number and an IP 
network mask. Such a con?guration allows transparent 
communication between the network in which the data 
originates (e.g., the PSTN 308) and the network over which 
data is transmitted (e.g., network 302) because data is 
transmitted to a call processor having an IP address (e.g., a 
network card with an IP address) associated with the net 
work mask (e.g., IP address 255.255.0.0 of Entry 1 of Table 
2). The IP address of the network that actually transmits the 
data (e.g., IP address 209.131.0.0 of Entry 1 of Table 2) can 
change without requiring recon?guration of Table 2 or the 
PSTN connection 310. More particularly, the IP address 
associated with Entry 1 can be changed (e.g., by replacing 
the network card of the switching component 303 or the 
switching component 303 itself) without a?cecting the 
address to which the PSTN 308 transmits the data. 

[0091] A logical trunk group can be associated with the IP 
network and can include a characteristic as described above. 
In some embodiments, the logical trunk group is chosen 
using the longest pre?x match algorithm (e.g., the most 
speci?c entry from, for example Table 2, is chosen). In other 
embodiments, different methods for selecting an IP network 
can be employed to arrive at the association with a logical 
trunk group. 

[0092] In an advantageous con?guration, the architecture 
described with respect to selecting a logical trunk group 
associated with a set of pathways through the IP network 
(e.g., network 302) is scaleable. For example, each logical 
trunk group (e.g., the logical trunk group B 312 and the 
logical trunk group C 314) can be con?gured by using an IP 
network selector rather than a particular set of nearest 
neighbors (e.g., a particular topology). An IP network selec 
tor generally selects a network node (e.g., the data source 
202 of FIG. 2) rather than an individual gateway, switch or 
call processor (e.g., switching component 304) for connect 
ing and transmitting data associated with a call. More 
speci?cally, network equipment that can be added to a 
particular network node is automatically associated with that 
network node when the network node is selected for data 
transmission by the IP network selector. Because the net 
work node is selected for data transmission rather than 
individual network equipment or sets of pathways, the 
selector does not require knowledge of the network node’s 
topology or composition. More particularly, a logical trunk 
group is selected when the network node is selected to 
transmit data associated with a call, even if a particular set 
of pathways or piece of network equipment associated with 
the set of pathways was added to the network node after the 
creation of the object (e.g., Table 2). 

[0093] FIG. 4 illustrates an exemplary graphical user 
interface for implementing control features in a packet 
based network. The graphical user interface (“GUI”) 400 
includes a plurality of ?elds associated with resource param 
eters for controlling data in an IP network, particularly data 
packets associated with a logical trunk group through an IP 
network (e.g., set of pathways associated with the logical 
trunk group B 312 ofFIG. 3). The GUI 400 can be displayed 
on a display means (e.g., a computer monitor) in commu 
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nication with elements of an IP network (e.g., switching 
component 303 or control component 306). In some 
embodiments, a module is adapted to generate the GUI 400. 
The GUI 400 allows a user to determine or control various 

con?gurable variables in connection with a logical trunk 
group (e.g., displayed in the GUI 400 as ?eld 402). The 
con?gurable variable is associated with a control feature or 
resource parameter that is associated with a logical trunk 
group. In some embodiments, the appearance of the GUI 
400 differs depending on the value of the ?eld 402. Addi 
tionally, the values of the resource parameters (e. g., the with 
?elds 404, 406, 408, and 410 and the sub-?elds associated 
with those ?elds 404, 406, 408, 410) In other embodiments, 
?eld 402 can refer to a group of logical trunk groups or a 
combination of groups as discussed below with respect to 
FIGS. 7 and 8. 

[0094] The resource parameter can include scalar quanti 
ties (e.g., bandwidth capacity, call capacity, signal process 
ing speed, or data packet volume of the ?eld 404), vector 
quantities (e.g., a directional characteristic of ?eld 406), or 
an operational state or toggle-like quantity (e.g., in-service 
or out-of-service operational states of ?eld 408), or a com 
bination of any of these. In other embodiments, more than 
one user interface can be used to implement control func 
tions. Exemplary resource parameters and control features 
will be described with reference to the exemplary networks 
and devices depicted in FIG. 3, but the resource parameters 
and control features can be implemented with respect to 
other networks or devices (e.g., the exemplary con?guration 
of FIG. 1 or 2 or other con?gurations). 

[0095] The illustrated scalar parameters involving con?g 
urable variables include ?elds for number of calls 404a, DSP 
resources 404b, data packet volume 4040, bandwidth 404d, 
or other resources (not shown) associated with a signaling 
peer. The scalar parameters can be con?gured by inputting 
a data value into the sub-?eld or through, for example a 
drop-down menu. When data associated with a call exceed 
any of the con?gured resource parameters, a trigger event 
occurs (e.g., the data packets are not transmitted over the set 
of pathways associated with logical trunk group with which 
the trigger event is associated). In some embodiments, a 
particular call or call session can be more “expensive” in 
terms of scalar parameters required to guarantee a minimum 
quality of service. An administrator can con?gure the scalar 
parameters to limit the scalar parameters that are used for 
each call, which allows the administrator to limit the number 
of calls from a particular signaling peer (e.g., switching 
component 303 of FIG. 3). 

[0096] Vector parameters can include a directional char 
acteristic 406a such as, for example, a “one-directional” 
characteristic 40619 or a “bidirectional” characteristic 4060. 

In some embodiments, the vector parameters 406 can be 
con?gured by check-off boxes. Other, more complicated 
arrangements of vector parameters will be appreciated. For 
example, the directional characteristic 406 can be con?gured 
to allow bidirectional call traf?c (e.g., by enabling bi 
directional characteristic 406c). The administrator can con 
?gure the directional characteristic 40611 to allocate a certain 
amount of resources for calls in a ?rst direction (e.g., 
incoming calls) and a certain, not necessarily equal, amount 
of resources for calls in a second direction (e.g., outgoing 

calls). 






















