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(57) ABSTRACT 

A controller of a communications network enables endpoints 
or multiple networks to intercommunicate using multiple 
types of bearer format (1P, TDM, ATM, Frame Relay, etc.), 
and enables a bearer format conversion when necessary to 
carry bearer channel information across an interface of the 
network. The network may be packet-based or circuit-based 
and may include gateways and associated controllers which 
work in tandem to transfer format conversion parameters 
between endpoints or networks. The format control param 
eters are exchanged between various controllers, i.e., call 
control elements, to determine the appropriate format to 
forward the bearer channel information across the interface 
and to instruct the associated gateway of the required format 
conversion. The determination of the necessary format con 
versions may occur on a call-by-call basis, or by periodically 
detecting and storing format conversions associated with the 
various endpoints and intercommunicating networks. A cor 

May 7, 2002. responding method is also disclosed. 

1O 

T6 

26 28 
S 35 S 

GATEWAY 3 GATEWAY 
CONTROLLER CONTROLLER 

NETWORK 2 
3° (BEARER FORMAT 2) ’ 32 

GATEWAY S GATEWAY 
S 34 3 
Z2 Z4 

BEARER BEARER 
FORMAT 1 FORMAT 3 

13 20 

NODE OR NODE 0R 
NETWORK NETWORK 

1 3 

12 



Patent Application Publication Feb. 28, 2008 

FIG. 1 

16 

US 2008/0049783 A1 

10 

/ 

S 
22 

BEARER 
FORMAT T 

18 

NODE OR 
NETWORK 

1 

26 28 
s 35 s 

GATEwAY 3 mm 
CONTROLLER CONTROLLER 

NETWORK 2 
30“ (BEARER FORMAT 2) ’ 32 

GATEWAY S GATEwAY 
34 3 

24 

BEARER 
FORMAT 3 

2O 

NODE 0R 
NETWORK 



US 2008/0049783 A1 

NETWORK CONTROLLER AND METHOD TO 
SUPPORT FORMAT NEGOTIATION BETWEEN 

INTERFACES OF A NETWORK 

[0001] This application is a continuation of co-pending 
US. patent application Ser. No. 10/140,518 ?led May 7, 
2002 entitled NETWORK CONTROLLER AND METHOD 
TO SUPPORT FORMAT NEGOTIATION BETWEEN 
INTERFACES OF A NETWORK, Which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to communication networks, 
but more speci?cally to a netWork controller and method 
that enables bearer format negotiation betWeen interfaces of 
the netWork in order to facilitate communications betWeen 
endpoints that support different transmission protocols. 

[0003] Data transfers occur over channels of communica 
tion netWorks under various transmission protocols, either 
circuit-based or packet-based. An example of a circuit-based 
transmission protocol is Time Division Multiplex (TDM). In 
a TDM protocol, a data stream is conveyed over a physical 
carrier at a constant bit rate With appropriate framing bits to 
enable synchroniZed detection of data. Packet-based trans 
mission protocols, on the other hand, include Internet Pro 
tocol (IP) and Asynchronous Transfer Mode (ATM). ATM 
provides connection-oriented transport of data in ?xed 
length 53-byte cells While IP provides connectionless trans 
port of data in variable length packets. Either protocol may 
be used to transport a bearer channel for multimedia, voice, 
video, or other real-time traf?c. 

[0004] A problem occurs When the bearer channel is 
passed betWeen netWorks, or betWeen endpoints and net 
Works, that use different transmission protocols. If an origi 
nating endpoint or node connects to a netWork via an IP 
interface, and the netWork uses ATM in its backbone, and the 
terminating endpoint or node connects to the netWork via a 
TDM interface, then conversions must take place betWeen 
the different transmission protocol types in order for the 
endpoints to communicate With one another. Further, When 
one netWork using one bearer format connects to another 
netWork using another bearer format, any communication 
channel passing betWeen the netWorks must encounter a 
conversion betWeen bearer formats. 

[0005] There are numerous Ways to handle this situation. 
One Way involves providing parallel backbone netWorks for 
each type of transmission protocol, as Well as gateWays 
betWeen the parallel netWorks to alloW endpoints on differ 
ent netWorks to intercommunicate. Each parallel netWork 
need only have a compatible interface to the other netWorks 
and endpoints that use the same bearer format. For example, 
multiple IP netWorks can easily interface to other netWorks 
and endpoints using IP as their bearer format. A gateWay, on 
the other hand, may be required to interconnect, for 
example, an ATM-based netWork and a TDM-based net 
Work. Interconnecting incompatible netWorks via a gateWay, 
While Workable, has serious disadvantages. First, it is capital 
intensive, since multiple netWork types are deployed. Sec 
ond, it is operationally complex since each netWork must be 
administered independently from one another. 

[0006] In vieW of the foregoing, an objective of the present 
invention is to provide a netWork controller and method 
thereof that permit netWork access via multiple bearer 
formats. 

Feb. 28, 2008 

[0007] It is another objective to enable a single-protocol 
netWork, such as ATM, that interconnects With netWorks or 
nodes that use other transmission protocols. 

[0008] Another objective of the present invention is to 
provide a method of format conversion that enables end 
users to choose a format that is most appropriate for their 
needs and equipment capabilities. 

[0009] It is yet a further objective of the present invention 
to enable a netWork to lessen loads on netWork resources 

(e.g., reduced processing poWer, terminations, operations 
processes, etc.) While performing the required functions. 

SUMMARY OF THE INVENTION 

[0010] In accordance With a ?rst aspect of the invention, 
a communication netWork using one type of netWork trans 
mission protocol transports data betWeen and/or among 
respective nodes that may implement different packet-based 
or circuit-based transmission protocols, such as ATM, IP, or 
TDM. In combination With a netWork that includes plural 
intercommunicating nodes capable of transferring informa 
tion according to one of several bearer formats, the ?rst 
aspect of the invention comprises a controller that exchanges 
information With an associated node to determine, based on 
an exchange of control information With at least one other 
controller, a conversion required betWeen the netWork trans 
mission protocol and a bearer format of the associated node 
so that a gateWay connected to the associated node may be 
instructed to perform the determined format conversion. 

[0011] In another aspect of the invention, a method of 
providing format conversion betWeen an originating and a 
terminating node of a netWork comprises transferring 
betWeen controllers associated With the originating and 
terminating nodes signaling information indicative of ?rst 
and second format control parameters respectively associ 
ated With the originating and terminating nodes; in response 
to the ?rst format control parameter, converting When nec 
essary the ?rst bearer format to a format compatible With the 
netWork to enable the originating node to communicate With 
the netWork; and, in response to the second format control 
parameter, converting When necessary the netWork protocol 
to a protocol compatible With the second bearer format to 
enable the terminating node to communicate With the net 
Work. 

[0012] Other features and aspects of the invention Will 
become apparent upon revieW of the folloWing description 
taken in connection With the accompanying draWing. The 
invention, though, is pointed out With particularity by the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 shoWs a functional diagram of a multipro 
tocol netWork that includes a controller according to an 
aspect of the present invention. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0014] FIG. 1 shoWs a multi-protocol backbone netWork 
10 that interfaces With multiple netWork types or endpoints 
12, 14 (hereafter nodes 12, 14) to e?iciently transport bearer 
tra?ic over a communication channel betWeen nodes. A 
packet-based backbone netWork 16, such as an IP or ATM 
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network, is illustrated for purposes of this disclosure. For 
maximum ef?ciency and performance, network 16 is opti 
miZed for a dominant network protocol of ingress and egress 
traf?c conveyed with nodes 12, 14. For example, if most of 
the nodes connect to the backbone network 16 via an ATM 
Adaptation Layer 1 interface, then network 16 is optimiZed 
for ATM transport. 

[0015] To ef?ciently determine which, if any, bearer for 
mat conversion must occur for a particular communication 

channel over paths 18, 20, the gateway controllers 26, 28 
determine the bearer format used at each of the nodes. If, for 
example, an originating node 12 uses an IP protocol and 
terminating node 14 uses a TDM protocol, then a conversion 
is performed between IP and TDM somewhere along the 
communication path. If the originating and terminating 
nodes use the same bearer format as that used by the 
backbone network 16, then no conversion is required or 
performed. 

[0016] In order for the gateway controllers to determine 
whether a conversion is to be performed, bearer format 
signaling procedures are performed at gateway controllers 
26, 28, and signaling messages, including respective bearer 
format parameters associated with the endpoints, are 
exchanged among controllers 26, 28, and between control 
lers 26, 28 and respective nodes 12,14. The signaling 
procedures and message exchanges allow internodal transfer 
of the type of bearer format used along every path in a 
particular communication channel between nodes, and also 
enable a microprocessor in the gateway controller to deter 
mine whether to activate a conversion function of the 
gateway which it controls. Each gateway may have the 
functionality to support multiple, i.e., two or more transmis 
sion protocols stored therein. The conversion function of the 
gateway is ready to be activated in response to commands 
from a respective controller 26, 28 that include the format 
conversion parameter. Upon initiation of a call, the control 
ler 26, 28 determines the needed conversion based on a 
memory map of bearer format requirements for the respec 
tive nodes that have previously been propagated throughout 
the network 16 in conjunction with determined knowledge 
of the user’s equipment linked with a node 12, 14. The 
knowledge of the user’s equipment may be determined 
either by information previously propagated throughout the 
network 16, or via call setup signaling messages received 
from the user’s equipment at call setup time. 

[0017] FIG. 1 also illustrates an architecture to support 
bearer format negotiation. The architecture includes an 
ingress gateway 22, an egress gateway 24, and one or more 
gateway controllers 26, 28. Gateways perform bearer format 
conversion, enabling a call to pass between networks using 
different internal bearer formats. In the simplest sense, the 
gateway may also perform a null format conversion. The 
gateway further includes an interface that allows a gateway 
controller to instruct which, if any, conversion is needed on 
a call-by-call or per-connection basis where routines for the 
various transmission protocol de?nitions and manner of 
conversions are stored in a memory associated with the 
gateway. A gateway controller is one of many types of call 
control elements having a signaling interface to communi 
cate with other call control elements, as well as a control 
interface to communicate with the gateways which it con 
trols. As used herein, a call control element is generally a 
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stored program control device that contains logic used to 
control the setup, tear down, and services for a call. 

[0018] Signaling interfaces are provided between ingress 
gateway controller 26 and originating node 12; between 
egress gateway controller 28 and terminating node 14; and 
between ingress and egress gateway controllers 26, 28. Paths 
30, 32 support respective control interfaces between gate 
way controllers 26, 28 and their respective gateways 22, 24. 
In addition, path 18 supports a bearer channel interface 
between ingress gateway 22 and originating node 12; path 
20 supports a bearer channel between egress gateway 24 and 
terminating node 14; path 34 supports a bearer channel 
between ingress and egress gateways 22, 24; path 36 sup 
ports a signaling channel between controllers 26, 28. The 
format of the bearer traf?c between ingress gateway 22 and 
originating node 12 comprises bearer format 1; the format of 
the bearer traffic between ingress and egress gateways 22, 24 
comprises bearer format 2; and the format of the bearer 
channel between egress gateway 24 and terminating node 14 
comprises bearer format 3. 

[0019] To provide ef?ciency in transport of ATM traf?c, 
for example, there may be provided four types of gateways 
for each of the gateways 22, 24. In a preferred embodiment 
that uses an ATM-based backbone network, each gateway 
22, 24 provides a bearer interworking function between 
ATM and various bearer format types. Other backbone 
networks could also be used, such as an IP-based backbone 
network having comparable gateways suitable for that type 
of network. For purposes of this disclosure, exemplary 
gateways include: 

[0020] a. AALl/ATM gatewayia gateway that enables 
an ATM AALl-based originating or terminating node 
to interface with an ATM-based backbone network; 

[0021] b. AAL2/ATM gatewayia gateway that enables 
an ATM AAL2-based originating or terminating node 
to interface with an ATM-based backbone network; 

[0022] c. IP/ATM gatewayia gateway that enables an 
IP-based originating or terminating node to interface 
with an ATM-based backbone network; and 

[0023] d. TDM/ATM gatewayia gateway that enables 
a TDM-based originating or terminating node to inter 
face with an ATM-based backbone network. 

[0024] Although four conversion functions are described, 
the gateways may perform any number of conversions, e.g. 
two or more. Further, the arrangement depicted in FIG. 1 
may be physical or logical. If it is logical, then the func 
tionality of multiple elements may be combined together and 
performed in a single physical element. For example, a 
gateway controller and gateway may be combined into a 
single unit. Similarly, a single gateway controller may have 
the combined functionality of an originating and terminating 
gateway controller for a particular call. It is also important 
to note that a gateway controller and a gateway may perform 
“ingress functions” for some calls concurrently with “egress 
functions” for other calls. 

[0025] To assist in determining how to adapt bearer traf?c 
of potentially different formats, bearer format information is 
propagated throughout network 16, by gateway controllers 
26, 28. Bearer format information identi?es the formats used 
by the respective nodes 12, 14 and is conveyed from an 
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originating or terminating gateway controller, such as con 
troller 26, to another originating or terminating gateway 
controller, such as controller 28, by way of a parameter in, 
for example, a call setup message. The parameter is referred 
to as the bearer format parameter, which identi?es the type 
of interface used between the network 16 and each of the 
originating and terminating nodes 12, 14. Controllers 26, 28 
may determine the bearer format used at nodes 12, 14 via a 
parameter in a call setup message between nodes 12, 14 and 
controllers 26, 28 respectively. Alternatively, bearer format 
information may be stored a priori in a memory associated 
with the gateway controllers for subsequent access and 
retrieval. Bearer format information is communicated 
between the involved gateway controllers on a call-by-call 
basis and then interpreted by the ingress or egress gateway 
controller, during call setup between the respective nodes. 

[0026] The illustrated embodiment uses an ATM backbone 
network and messages associated with a Bearer Independent 
Call Control (BICC) signaling protocol. However, different 
backbone transmission protocols (e.g., IP) with their asso 
ciated signaling protocols (e.g., SIP) may also be used. The 
basic premise of passing bearer format information between 
the ingress and egress sides of a connection or interface on 
a backbone network in order to determine the appropriate 
format of data transport remains the same. 

[0027] Exemplary bearer formats carried over an ATM 
backbone are shown in Table 1 below. 

TABLE 1 

Ingress Format 

Feb. 28, 2008 

[0028] Table 1 sets forth four basic rules, as follows: 

[0029] a) If a call enters network 16 using AALl over 
an ATM interface at node 12, the call is carried across 
network 16 in the same format as it arrives. Any 
required format conversion is performed at the egress 
gateway 24. 

[0030] b) If a call enters network 16 over an IP interface 
of node 12, the bearer format is converted at the ingress 
gateway 22 and carried across network 16 as AALl if 
the egress gateway 24 is an AALl/ATM gateway. The 
bearer format will be converted at the ingress gateway 
and carried across the network 16 as IP over AAL5 if 

the egress gateway 24 is an lP/ATM, TDM/TM, or 
AAL2/ATM gateway, and any required subsequent 
format conversion will be performed at the egress 
gateway. 

[0031] c) If a call enters network 16 using AAL2 over 
an ATM interface at node 12, the call will be carried 
across network 16 as AAL2 if the egress gateway is 
either an lP/ATM or AAL2/ATM gateway, and any 
required format conversion is performed at the egress 
gateway 24. If egress gateway 24 is either an AALl/ 
ATM or TDM/ATM gateway, the bearer format will be 
converted at the ingress gateway 22 and carried across 
network 16 as AALl. 

[0032] d) If a call enters network 16 over a TDM 
interface at node 12, it is carried across network 16 as 
AALl if the egress gateway is either anAALl/ATM or 
TDM/ATM gateway, and the TDM to AALl format 
conversion will be performed at the ingress gateway, 
22. If egress gateway 24 is an AAL2/ATM gateway, it 
will be carried across network 16 as AAL2 and the 

AAU 1P TDM AAL2 TDM to AAL2 format conversion will be performed at 
the ingress gateway 22. If egress gateway 24 is an IP 

11AM 3,11%]; AALS 3,11%]; AALS gateway, it will be carried across network 16 as IP over 
TDM AALl 1P ovgr AAL5 AALl AALl and the IO over format conver 
AAL2 AALl IP over AALS AAL2 AAL2 sion will be performed a the ingress gateway, 22. 

[0033] Table 2 identi?es bearer format conversion rules to 
be followed in a network to support these procedures. 

TABLE 2 

Condition Operation 

If (ingress AND (egress interface = AALl) then carry the call as AALl to the egress gateway; 
interface = AALl) 

AND (egress interface = IP) then 

AND (egress interface = AAL2) then 

AND (egress interface = TDM) then 

pass the call unchanged to the terminating 
node or network 

carry the call as AALl to the egress gateway; 
convert to IP at the egress gateway 
carry the call as AALl to the egress gateway; 
convert to AAL2 at the egress gateway 
carry the call as AALl to the egress gateway; 
convert to TDM at the egress gateway 

If (ingress AND (egress interface = AALl) then convert the call to AALl at the ingress 
interface = IP) gateway; carry the call as AALl to the egress 

gateway; pass the call unchanged to the 
terminating node or network 

AND (egress interface = IP) then convert the call to IP over AALS at the 

AND (egress interface = AAL2) then 

ingress gateway; carry the call as IP over 

AALS to the egress gateway; pass the call 
unchanged to the terminating node or 
network 
convert the call to IP over AALS at the 

ingress gateway; carry the call as IP over 
AALS to the egress gateway; convert to AAL2 

at the egress gateway 
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TABLE 2-continued 
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Condition Operation 

AND (egress interface = TDM) then convert the call to IP over AALS at the 
ingress gateway; carry the call as IP over 
AALS to the egress gateway; convert to TDM 
at the egress gateway 

If (ingress AND (egress interface = AALl) then convert the call to AALl at the ingress 
interface = AAL2) gateway; carry the call as AALl to the egress 

gateway 
AND (egress interface = IP) then carry the call as AAL2 to the egress gateway; 

convert to IP at the egress gateway 
AND (egress interface = AAL2) then carry the call as AAL2 to the egress gateway; 

pass the call unchanged to the terminating 
node or network 

AND (egress interface = TDM) then convert the call to AALl at the ingress 
gateway; carry the call as AALl to the egress 
gateway; convert to TDM at the egress 
gateway 

If (ingress AND (egress interface = AALl) then convert the call to AALl at the ingress 
interface = TDM) gateway; carry the call as AALl to the egress 

gateway 
AND (egress interface = IP) then convert the call to IP over AALS at the 

ingress gateway; carry the call as IP over 
AALS to the egress gateway 

AND (egress interface = AAL2) then convert the call to AAL2 at the ingress 
gateway; carry the call as AAL2 to the egress 
gateway 

AND (egress interface = TDM) then convert the call to AALl at the ingress 
gateway; carry the call as AALl to the egress 
gateway; convert to TDM at the egress 
gateway 

[0034] In order for controllers 26, 28 to exchange the 
necessary format conversion information, standard mes 
sages found in the Bearer Independent Call Control (BICC) 
signaling protocol may be used. Other signaling protocols, 
including Session Initiation Protocol (SIP), SIP-T, H.323, 
PNNI, and B-ISUP, may also be used. The signaling proto 
col between gateway controllers 26, 28 and the gateways 22, 
24, respectively, may include H.248, Media Gateway Con 
trol Protocol (MGCP), Trunking Gateway Control Protocol 
(TGCP), or other protocols. The signaling protocol between 
gateway controllers 26, 28 and nodes 12, 14, respectively, 
may include H.248, MGCP, H.323, Q.93l, Q2931, or other 
protocols. The procedures described here assume that the 
bearer format used in the backbone network (i.e., bearer 
format 2 of FIG. 1) is ATM. Similar procedures may also be 
developed based on different backbone bearer formats, such 
as IP, TDM, or Frame Relay. 

[0035] The operation may be described, starting with an 
exemplary routine executed at an originating node 12. At 
originating node 12, a call setup message (e.g., an Initial 
Address Message (IAM)) is sent to gateway controller 26 for 
the connection between node 12 and ingress gateway 22, 
similar to the way call setup is initiated for a switch or other 
conventional call control element. This call setup message 
may contain a bearer format parameter that provides an 
indication of bearer format 1. Upon receipt of the call setup 
message from originating node 12, and based on information 
contained in said message, controller 26 determines that 
ingress gateway 22 of network 16 will receive the bearer 
channel of the call, and that egress gateway controller 28 
will control the egress gateway for the call. Controller 26 
next attempts to determine the preferred bearer format 2 for 
transporting the bearer channel across network 16. This may 
be accomplished according to the following routine: 

[0036] If (ingress interface=AALl), then 

[0037] send the call setup message to the egress 
gateway controller, indicating that ATM AALl will 
be used as the bearer format in the backbone net 
work; instruct the ingress gateway to pass the bearer 
unchanged, as AALl 

[0038] If (ingress interface=IP) then 

[0039] send the call setup message to the egress 
gateway controller, indicating that IP is used as the 
bearer format on the ingress interface 

[0040] If (ingress interface=AAL2) then 

[0041] send the call setup message to the egress 
gateway controller, indicating that AAL2 is used as 
the bearer format on the ingress interface 

[0042] If (ingress interface=TDM) then 

[0043] send the call setup message to the egress 
gateway controller, indicating that TDM is used as 
the bearer format on the ingress interface 

[0044] Upon receipt of the call setup acknowledgement 
message [e.g., Address Complete Message (ACM)] 
from the egress gateway controller, 

[0045] If (ingress interface=AAL2) then 

[0046] If (egress interface=AALl) then 

[0047] instruct the ingress gateway to convert 
the bearer to AALl 

[0048] If (egress interface=IP) then 

[0049] instruct the ingress gateway to keep the 
bearer as AAL2 
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[0050] 
[0051] instruct the ingress gateway to keep the 

bearer as AAL2 

[0052] If (egress interface=TDM) then 

[0053] instruct the ingress gateway to convert 
the bearer to AALl; 

[0054] Else if (ingress interface=TDM) then 

[0055] If (egress interface=AALl) then 

[0056] instruct the ingress gateway to convert 
the bearer to AALl 

[0057] 
[0058] instruct the ingress gateway to convert 

the bearer to IP over AALS 

[0059] If (egress interface=AAL2) then 

[0060] instruct the ingress gateway to convert 
the bearer to AAL2 

[0061] 
[0062] instruct the ingress gateway to convert 

the bearer to AALl 

se 1 1n ress 1nter ace= t en 0063 El 'f ' g ' f IP h 

[0064] If (egress interface=AALl) then 

[0065] instruct the ingress gateway to convert 
the bearer to AALl 

[0066] 
[0067] instruct the ingress gateway to convert 

the bearer to IP over AALS 

[0068] If (egress interface=AAL2) then 

[0069] instruct the ingress gateway to convert 
the bearer to IP over AALS 

[0070] 
[0071] instruct the ingress gateway to convert 

the bearer to IP over AALS 

0072 Else if in ress interface=AALl then 8 

[0073] Do nothing 

[0074] Pass the call setup acknowledgment to the origi 
nating node or network. 

If (egress interface=AAL2) then 

If (egress interface=lP) then 

If (egress interface=TDM) then 

If (egress interface=lP) then 

If (egress interface=TDM) then 

[0075] Upon receipt of a call setup message from ingress 
gateway controller 26, egress gateway controller 28 deter 
mines which egress gateway will receive the bearer channel 
of the call based on the standard information contained in the 
call setup message. Thereafter, the call setup message is sent 
to the terminating node or network, in this case, node 14. 

[0076] In response to an incoming call setup message from 
the gateway controller for the egress gateway, terminating 
node 14 sends an address complete (ACM) message to the 
gateway controller for the egress gateway, which may 
include a bearer format parameter indicating bearer format 
3. 

[0077] Upon receipt of the call setup acknowledgment 
message from the terminating node or network, an operation 

Feb. 28, 2008 

is performed, which is described in connection with an 
exemplary routine executed at egress gateway controller 28, 
as follows: 

[0078] 
[0079] 

[0080] instruct the egress gateway to pass the 
bearer unchanged, as AALl on the egress inter 
face 

[0081] 
[0082] instruct the egress gateway to convert the 

bearer channel from AALl to IP on the egress 
interface 

[0083] 
[0084] instruct the egress gateway to convert the 

bearer channel from AALl to AAL2 on the egress 
interface 

[0085] 
[0086] instruct the egress gateway to convert the 

bearer channel from AALl to TDM on the egress 

interface; 

[0087] Else if (egress interface=lP) then 

[0088] 
[0089] instruct the egress gateway to convert the 

bearer channel from AALl to IP on the egress 
interface 

[0090] 
[0091] instruct the egress gateway to convert the 

bearer channel from IP over AALS to IP on the 
egress interface 

[0092] 
[0093] instruct the egress gateway to convert the 

bearer channel from AAL2 to IP on the egress 
interface 

[0094] 
[0095] instruct the egress gateway to convert the 

bearer channel from IP over AALS to IP on the 

egress interface; 

[0096] Else if (egress interface=AAL2) then 

[0097] 
[0098] instruct the egress gateway to convert the 

bearer channel from AALl to AAL2 on the egress 
interface 

[0099] 
[0100] instruct the egress gateway to convert the 

bearer channel from IP over AALS to AAL2 on the 
egress interface 

[0101] 
[0102] instruct the egress gateway to pass the 

bearer unchanged, as AAL2 on the egress inter 
face 

If (egress interface=AALl), then 

If (ingress interface=AALl) then 

If (ingress interface=lP) then 

If (ingress interface=AAL2) then 

If (ingress interface=TDM) then 

If (ingress interface=AALl) then 

If (ingress interface=lP) then 

If (ingress interface=AAL2) then 

If (ingress interface=TDM) then 

If (ingress interface=AALl) then 

If (ingress interface=lP) then 

If (ingress interface=AAL2) then 
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[0103] 
[0104] instruct the egress gateway to pass the 

bearer unchanged, as AAL2 on the egress inter 

face; 

[0105] Else if (egress interface=TDM) then 

[0106] If (ingress interface=AALl) then 

[0107] instruct the egress gateWay to convert the 
bearer channel from AALl to TDM on the egress 
interface 

[0108] 
[0109] instruct the egress gateWay to convert the 

bearer channel from IP over AAL5 to TDM on the 
egress interface 

[0110] If (ingress interface=AAL2) then 

[0111] instruct the egress gateWay to convert the 
bearer channel from AALl to TDM on the egress 
interface 

[0112] 
[0113] instruct the egress gateWay to convert the 

bearer channel from AALl to TDM on the egress 
interface. 

If (ingress interface=TDM) then 

If (ingress interface=IP) then 

If (ingress interface=TDM) then 

[0114] After the above operation is completed, egress 
gateWay controller 28 sends the call setup acknowledgment 
message to ingress gateWay controller 26, With an indication 
(in the bearer format parameter) of the type of egress 
interface used on gateWay 24. 

[0115] Based on the above teachings, the illustrated 
embodiment described herein may be modi?ed or altered by 
persons skilled in the art Without departing from the scope 
of the invention, as de?ned by the appended claims. Thus, it 
is the intent to include Within the scope of the invention all 
such modi?cations as may come to the skilled artisan. 

We claim: 
1. A communication netWork Wherein the netWork com 

prises a plurality of intercommunicating nodes capable of 
transferring information according to at least one bearer 
format, comprising: 

a controller that exchanges information With an associated 
node to determine, based on an exchanged of control 
information With at least one other controller, a con 
version required betWeen a netWork transmission pro 
tocol and a bearer format of the associated node so that 
a gateWay connected to the associated node is 
instructed to perform the conversion. 

2. The netWork of claim 1, Wherein the exchanged infor 
mation includes voice signals. 

3. The netWork of claim 1, Wherein the bearer formats of 
the nodes comprise at least tWo different bearer formats. 

4. The netWork of claim 1, Wherein exchanged control 
information is carried in a bearer format parameter that 
identi?es the bearer formats at the associated nodes. 

5. The netWork of claim 1, Wherein the netWork trans 
mission protocol and the bearer formats are packet-based. 

6. The netWork of claim 5, Wherein said packet-based 
netWork transmission protocol and bearer formats include at 
least one of: ATM, IP, or Frame Relay. 
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7. The netWork of claim 1, Wherein the netWork trans 
mission protocol and the bearer formats are circuit-based. 

8. The netWork of claim 7, Wherein the circuit-based 
netWork transmission protocol and the bearer formats 
include Time Division Multiplex (TDM). 

9. The netWork of claim 4, Wherein the controller deter 
mines format conversion on a call-by-call basis. 

10. The netWork of claim 4, Wherein the controller 
receives from a node a bearer format parameter indicating a 
bearer format used by the associated node and, in response, 
instructs a gateWay to perform a conversion to render the 
node compatible With the netWork. 

11. The netWork of claim 10, Wherein the bearer format 
parameter is carried in a signaling protocol betWeen multiple 
controllers. 

12. The netWork of claim 11, Wherein the signaling 
protocol comprises at least one of: a Bearer Independent 
Call Control (BICC) protocol, a Session Initiation Protocol 
(SIP), a SIP-T protocol, an ISDN User Part (ISUP) protocol, 
a Broadband ISUP (B-ISUP) protocol, or an H.323 protocol. 

13. The netWork of claim 4, Wherein the bearer format 
parameter is carried in a signaling protocol betWeen con 
trollers and gateWays. 

14. The netWork of claim 13, Wherein the signaling 
protocol comprises at least one of: a Media GateWay Control 
Protocol (MGCP), an H.248 protocol, or a Trunking Gate 
Way Control Protocol (TGCP). 

15. The netWork of claim 4, Wherein the bearer format 
parameter is carried in a signaling protocol betWeen con 
trollers and nodes. 

16. The netWork of claim 15, Wherein the signaling 
protocol comprises at least one of: a Q.931 protocol, a 
Q2931 protocol, a Media GateWay Control Protocol 
(MGCP), an H.248 protocol, an H.323 protocol, and a 
NetWork-based Call Signaling (NCS) protocol. 

17. A netWork capable of transferring data betWeen origi 
nating and destination nodes according to respective trans 
mission protocols, the netWork including an originating 
gateWay associated With the originating node and responsive 
to a ?rst controller to effect conversion of a ?rst bearer 
format to a protocol compatible With the netWork and a 
destination gateWay associated With the destination node and 
responsive to a second controller to effect conversion of the 
protocol of the netWork to a bearer format of the destination 
node, the improvement comprising: 

a signaling protocol to transfer control information 
betWeen the ?rst and second controllers to effect an 
exchange of bearer format information related to the 
originating and destination nodes, said signaling pro 
tocol providing a basis for format conversion at the 
respective gateWays. 

18. The netWork of claim 17, Wherein said signaling 
protocol includes a bearer format parameter that identi?es a 
format used by the originating and destination nodes. 

19. The netWork of claim 18, Wherein the netWork com 
prises multiple nodes having associated gateWays and con 
trollers, and said bearer format parameter is propagated 
Within the netWork to multiple controllers of multiple gate 
Ways. 


