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(57) ABSTRACT 

A system and method for interWorking a net communication 
beginning With a proxy protocol and allowing retention of 
the fullest feature set for enhanced communications betWeen 
devices. The system Within a communications network, 
receives and analysis the protocol capabilities received by 
components attempting to establish a communications link 
and establishes a neW proxy protocol based upon common 
ality of features. 
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FIGURE 5 
ISBN User - ISDN User call via HSMU 
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FIG UR E 6 

ISDN User - ISDN User call via QSMU 
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FIGURE 7 
ISDN User - ISDN User call via TSMU 
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FXS PHONE - FXS PHONE via HSMU F { G U RE 8 
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FIGURE 9 
E&M PBX — E81M PBX via TSMU 
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FIGURE IO 
FXS PHONE — FXS PHONE via QSMU 
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FIGURE II 
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FIGURE I2 
E&M PBX — 581M PBX via HSMU 
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FIGURE I3 
E&M PBX - E&M PBX via QSMU 
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DEVICE FOR MATCHING DISSIMILAR 
TELECOMMUNICATION PROTOCOLS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 09/430,187, ?led Oct. 29, 1999. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to apparatus and 
methods for matching protocols in a communication system. 
More speci?cally, the invention relates to apparatus and 
methods for managing a plurality of different communica 
tions protocols in a single netWork to facilitate communi 
cation betWeen different communication equipment. 

[0003] Packet sWitched netWorks are increasingly more 
commonly used to establish voice connections and data 
communications. Once a connection over a packet netWork 
is established, signals are sent over the netWork in packets 
Which can conform to established communication packet 
protocols, including CAS, SIP, H323, TSMU, ISDN and the 
like. Some communication equipment utiliZes proprietary 
protocols such as QSMU, TSMU or E&M. To transmit voice 
over a packet netWork, the voice signal may be compressed 
and placed into data packets. These packets are transmitted 
over a packet netWork, received at the other end, decom 
pressed and passed on as voice information. 

[0004] There exists a Wide variety of equipment Which can 
be used for communications over a netWork. NetWorks, and 
Voice over IP, can be con?gured in an increasing varied 
manner and often include differing equipment at the origi 
nating and receiving ends of a communication link, as Well 
as at the intermediate sWitches or nodes. In a telecommu 
nications link, at least one sWitch Will exist betWeen each 
end of a connection link. It is common for a number of 
sWitches or nodes to be present betWeen the originating and 
receiving ends of a communication link. Because many 
different types of sWitches and many varying protocols are 
available for use in a communications netWork, it is common 
for the originating, receiving and sWitching equipment to be 
con?gured for different communication protocols. 

[0005] Prior to the present invention, each piece of equip 
ment involved in a communications link had to communi 
cate utiliZing a protocol or one of a group of compatible 
protocols Which support the least common denominator of 
features used in the link. In some circumstances communi 
cations Would be established under less than optimal con 
ditions to avoid protocol feature incompatibility. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a mechanism for 
interWorking betWeen different protocols. It also provides a 
mechanism to exchange and negotiate the capabilities of 
each protocol in a communications link. The protocol 
sWitching unit (PSU) of the present invention alloWs nego 
tiation of extensions to the capabilities, including extensions 
to the base protocol. This helps achieve a highest set of 
capabilities supported by each protocol involved in the cell. 
The protocol sWitching unit facilitates negotiation of proto 
cols betWeen equipment on either side of the PSU. In order 
to facilitate negotiation, the PSU provides a common format 
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protocol Which is a negotiation frameWork, as a facility and 
can indicate a timing sequence. 

[0007] Acommunication component interWorking facility, 
of the present invention includes a protocol sWitching unit, 
required communication parameters, desired communica 
tion parameters and capable communication parameters 
corresponding to a ?rst communication equipment device 
and desired communication parameters and capable com 
munication parameters corresponding to a second commu 
nication equipment device, and a communication protocol 
established from convergence of said communication 
parameters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] For a better understanding of the nature of the 
present invention, reference is had to the folloWing ?gures 
and detailed description, Wherein like elements are accorded 
like reference numerals, and Wherein: 

[0009] FIG. 1 is a block diagram illustrating a communi 
cations netWork Which includes components enabled for a 
variety of communication protocols. 

[0010] FIG. 2 is a block diagram illustrating an exemplary 
communications netWork Which includes components 
enabled for a variety of communication protocols and 
includes a protocol sWitching unit of the present invention at 
a cell Within the communications link. 

[0011] FIG. 3 is a block diagram illustrating an exemplary 
communications netWork including a number of gateWays 
incorporating exemplary embodiments of the present inven 
tion. 

[0012] FIG. 4 is an exemplary logic ?oW diagram illus 
trating an exemplary PSU/Client Interaction Model utiliZed 
to establish communication using the proxy protocol encod 
ing of the present invention. 

[0013] FIGS. 5-13 are exemplary call ladder negotiation 
and timing diagrams illustrating exemplary call processes of 
the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EXEMPLARY EMBODIMENTS 

[0014] As illustrated in FIG. 1, a telecommunication 
netWork can include a number of different components, 
some With a common protocol and many With differing 
non-compatible protocols. Establishing a connection across 
such a netWork has heretofore relied upon a minimum 
capability set of features. All components are set to use this 
capability set regardless of the speci?c ef?ciencies of the 
individual components. 

[0015] For example, a ?rst telecommunication terminating 
component may be a telephone 10 With only CAS protocol 
capabilities enabled. A second terminating component may 
be a voice modem 12 With CAS and TSMU capabilities. The 
sWitch 14 may be capable of CAS and ISDN protocol 
passing. In order to establish a link betWeen component 10 
and 12, it Was previously necessary to negotiate a common 
minimum set of capabilities during setup of the communi 
cation connection. This Would require communication of 
protocol capabilities and selection of a common standard 
protocol. In the example, some functionality and loss of 
capabilities Will occur in selection of a common minimum 
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set of features. Although each of the components may be 
able to run greater feature sets, each component is limited to 
the aggregate of the features recognized by the common 
standard protocol. 

[0016] In some instances, such as attempting to establish 
a connection betWeen component 16 and component 12, a 
connection may not be possible. Component 16 only sup 
ports H323 protocol, Which is not supported by either sWitch 
14 or component 12. 

[0017] With the present invention, as illustrated in FIGS. 
2 and 3, a connection betWeen components Which do not 
support a common standard protocol can more often be 
established. FIG. 2 illustrates the embeding of a protocol 
sWitching unit PSU Within the netWork 24, such as illus 
trated as gateWay 31 of FIG. 3. GateWay 31 includes a PSU 
33 and tWo netWork connectors 35. 

[0018] The (PSU) speci?es a proxy protocol for use in 
establishing a communication connection. The proxy pro 
tocol can include all of the enhanced features Which are 
enabled on all of the components of the link. Alternatively, 
the protocol can include a portion of the common feature set. 
When a proxy protocol is established, components Which do 
not share a common standard protocol can be connected and 
a larger feature set can be preserved betWeen the compo 
nents. 

[0019] In the embodiment of the present invention as 
illustrated in FIG. 2, the PSU in the netWork 24 alloWs the 
negotiation of an adaptable protocol, to enable components 
on each side of the communications netWork to operate With 
the PSU. Because the PSU connects to each side, the 
components on opposite sides can communicate With each 
other. Each protocol stage provides interWorking to the 
protocol established by the PSU, limiting the amount of 
interWorking to be provided by each protocol stage. The 
PSU provides a common format protocol and a negotiation 
frameWork for interWorking. The protocol format provided 
facilitates interWorking and an indication of timing 
sequence. 

[0020] Communication links may include multiple net 
Works, such as netWorks 24 and 34 Which can be IP, PSTN 
or other netWorks. the communication link can pass through 
additional components 26 betWeen netWorks. For example, 
in order to establish a connection from component 32 to 
component 16 of FIG. 2, the link Would have to include 
components 32, 34, 26, 24 and 16. 

[0021] According to the present invention, PSU’s in net 
Works 24 and 34 establish a connection from 32 to 16 
through 26 because each component need only knoW the 
PSU protocol to establish a connection. 

[0022] FIG. 3 illustrates a number of exemplary gateWay 
embodiments for implementing a PSU according to the 
teachings of the present invention. Although the PSU’s in 
FIG. 3 are illustrated as separate units or boxes Within a 
gateWay, and although they can be implemented as such, a 
PSU can also be implemented as code Within the hardWare, 
softWare or DSP of a gateWay device. The PSU’s 37 and 39 
can be connected betWeen the netWork 28 and the telecom 
munications equipment. The PSU 33 can be connected at 
both ends to the netWork 28. A telecommunication connec 
tion device 36 can provide operative connection to the 
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telecommunications equipment. AnetWork connector 35 can 
provide operative connection of the PSU to the netWork 28. 

[0023] PSU 37 provides interWorking for telecommunica 
tion terminal equipment 10 and 16. PSU 39 provided inter 
Working for local PBX equipment 38. PSU 33 can provide 
interWorking for equipment not connected through a PSU or 
other equipment needing interWorking. 

[0024] In order to interWork a protocol, each component 
needs to provide an indication of its capabilities through the 
PSU. In an embodiment of the present invention the data 
packets from the components include capabilities exchange 
coding. This coding designates the required, preferred and 
capable features of the components for interWorking. FIG. 
4 illustrates the timing steps for establishment of a proxy 
protocol connection. During Setup, 46, the originating 
equipment sends its capabilities exchange coding. The 
receiving equipment knoWs the capabilities supported and 
not supported by it. The features can be separated into 
required, preferred and capable features. The required fea 
tures are those needed to establish a connection. Preferred 
feature coding provides an indication of the optimal features 
for the protocol preferred by the equipment. Capable fea 
tures provides an indication to other equipment of the 
sending equipment’s capabilities for interWorking. 

[0025] As illustrated in FIGS. 5-13, once Setup and Net 
Connect have been exchanged, voice connection may be 
established, if the proxy protocol Will support voice before 
establishment of the data path. Dial Complete and Telecon 
nect folloW Net Connect in order to establish a call comple 
tion status. The packets are exchanged in the proxy protocol. 
These steps are repeated for each PSU link in the connection 
establishing an end-to-end connection until Release and 
Release Response are exchanged at the end of the connec 
tion. 

[0026] Each call Which is to be placed through a PSU has 
a call pro?le Which can include coding pro?le, call capabil 
ity and call identi?cation parameters. 

[0027] A coding pro?le is a collection of attributes to be 
used for a particular coding to be used for a call. Coding 
pro?les are de?ned by the netWork management. Coding 
pro?les can include the ITU identi?cation, voice informa 
tion ?eld siZe, VAD and playout information, echo cancel 
lation parameters, silence detection and the like. The usage 
?eld is a collection of bits that de?nes hoW the coding pro?le 
should be used. The user enables the desired usage bits to 
communicate the intent of the coding pro?le. For example, 
a coding using the fax relay coding should be appropriate for 
fax usage and can not be used for voice or modem. LikeWise 
a coding pro?le using G723 could be used for voice but not 
for fax or modem. It can be common to con?gure tWo coding 
pro?les With PCM. A ?rst Would have the echo canceler 
enabled and specify voice usage, the other Would have the 
echo canceler disabled and specify fax and data usage. 

[0028] A call capability is an indication of the features 
supported by that call. Each call capability bit set indicates 
a supported capability. Exemplary call capabilities include: 

[0029] Support for passing Call progress tones in band (ie 
Call progress tones are carried as voice). Speci?cally as far 
as the PSU is concerned, the call is capable of carrying Call 
progress tones as Voice data after net-connect and before 
tele-connect state. 
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[0030] Support for full call progress tones in signaling 
band. Call progress indications are sent as information type 
packets. The call progress tones include ring back, busy etc. 
The call capability may only support the ring back indication 
as a call in progress indicator in the signaling band. 

[0031] Support for the capability of the call to sWitch from 
one codec to another In Band (in voice mode) by detecting 
changes in the payload type of the packets. 

[0032] Support for coding sWitchover in the Signaling 
Band. In the PSU this is accomplished by using the Set 
Coding API. This happens after the Net connect stage. 

[0033] Support for netWork overlap dialing. The Net con 
nect happens even if all of the digits have not been collected. 
The call moves to Call progress When the dialing is com 
pleted. 

[0034] Support for a General User to User Information 
Element packet passing support. This means that the call is 
capable of transporting IE’s from user to user. The system 
may also support the passing of IE speci?cally needed for 
QSIG support. 

[0035] Call identi?cation parameters include an identi? 
cation of a data call, a voice call, hard coded faX call or a 
modem setup call. 

[0036] The capabilities are further divided into required, 
preferences and capabilities. Requirements are those call 
pro?le features Which are required or mandatory by the 
Source or Destination of the call. Preferences are preferred 
by the Source or Destination. Capabilities are all of those 
features alloWed by either the Source or Destination. A 
Pro?le Block FIG. 3, provides all of the required, preferred 
or alloWed call pro?les. 

[0037] FIG. 4 is a logical ?oW diagram illustrating the 
interaction betWeen a PSU and clients facilitating a nego 
tiation through the PSU. The states shoWn are for the 
purpose of illustration only. The interaction model states 
de?ne Which functions are legal at Which times and also 
de?ne hoW each legal function is handled. Neither the PSU 
nor the client are required to have states that directly 
correspond to the interaction model states. The PSU imple 
mentation Will guarantee that it generates only valid PSU 
to-client functions and Will guarantee that it can handle each 
legal client to PSU function. The client Will also guarantee 
that it Will only generate legal client-to-PSU functions and 
Will handle each valid PSU-to-client function. 

[0038] Aseries of states for the PSU are illustrated in FIG. 
4. In the IDLE state 41 the PSU and the client Wait for a 
setup request. If the PSU gets a setup request (c-setup) from 
the client, it moves to the C-Setup state 42. Similarly, if the 
client receives a setup request (p-setup) from the PSU, it 
should move to P-Setup state 43. All other messages are 
invalid in this state. 

[0039] In the C-Setup state, the PSU sends a p-setup-ack 
if it can accept the setup request and moves to the c-request 
state 44. The PSU Will send a p-release if it cannot accept the 
call Which Will release the call 50. All other messages are 
invalid in this state. 

[0040] In the c-request state 44, the PSU can either send 
a p-call-progress and move to the c-call-progress state 46 or 
send a p-release and release the call 50. If the PSU gets a 
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c-release from the client in this state it moves to the c-release 
state 49. All other messages are invalid in this state. 

[0041] In the c-call-progress state 46 the PSU can send a 
p-connect message and move on to the connected state 48. 
It can send a p-release to the client if it cannot proceed With 
the call. Alternatively, the PSU can get a c-release from the 
client and move to c-release state 49. In addition c-info, 
c-data, p-info and p-data are valid messages in this state but 
Will not result in a state change. All other messages are 
invalid in this state. 

[0042] In the p-setup state 43, the client sends a c-setup 
ack if it can accept the setup request and moves to the 
p-request state 45. The client Will send a c-release if it cannot 
accept the call and the PSU Will move to the c-release state 
49. All other messages are invalid in this state. 

[0043] In the p-request state 45 the Client can either send 
a c-call-progress and move on to the p-call-progress state 47 
or send a c-release and release the call 49. If the client gets 
a p-release from the PSU in this state it moves to the 
p-release state 50. All other messages are invalid in this 
state. 

[0044] In the p-call-progress state 47 the client can send a 
c-connect message and move on to the connected state 48. 
the client can send a c-release to the PSU if it cannot proceed 
With the call. The PSU can get a p-release from the client and 
move to p-release state. In addition, c-info, c-data, p-info 
and p-data are valid messages in this state but Will not result 
in a state change. All other messages are invalid in this state. 

[0045] In the connected state 48 data and information are 
passed and c-info, p-info, c-data and p-data are valid mes 
sages. In the connected state, the PSU can send a release to 
make the client move to the p-release state. Similarly, a 
client can send a c-release and make the PSU move to 
c-release state. All other messages are invalid in this state. 

[0046] In the c-release state 49, the PSU can send p-re 
lease-comp messages and move back to the idle state 41. The 
PSU may still send p-info and p-data messages in this state. 
All other messages are invalid in this state. 

[0047] In the p-release state 50, the client can send c-re 
lease-comp messages and move back to the idle state. The 
client may still send p-info and p-data messages in this state. 
ALL other messages are invalid in this state. 

[0048] FIGS. 5 through 13 are call ladder diagrams 
illustrating some exemplary connection setups according to 
the teachings of the present invention. FIG. 5 illustrates the 
PSU interaction With the originating (O) sWitched mode 
client (SMC) and the terminating (T) SMC utiliZing ISDN in 
the call process for establishing a call betWeen the originat 
ing O-USER and the terminating T-USER. FIGS. 6 through 
13 illustrate exemplary call processes for the users and 
protocols illustrated. 

[0049] Because many varying and different embodiments 
may be made Within the scope of the inventive concept 
herein taught, and because many modi?cations may be made 
in the embodiments herein detailed in accordance With the 
descriptive requirements of the laW, it is to be understood 
that the details herein are to be interpreted as illustrative and 
not in a limiting sense. 
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We claim: 
1. Amethod for facilitating a communications connection 

between tWo communication components having different 
non-compatible communication protocols, comprising: 

providing a protocol sWitching unit for facilitating nego 
tiation of a protocol betWeen said communication com 
ponents. 

2. The method of claim 1, Wherein said protocol sWitching 
unit initially passes communications according to a proxy 
protocol. 

3. The method of claim 1, Wherein said protocol sWitching 
unit includes a ?rst set of communication features necessary 
for intercommunication betWeen said communication com 
ponents. 

4. The method of claim 3, Wherein a ?rst one of said 
communication components supplies a second set of com 
munication features preferred by said ?rst communication 
component 

5. The method of claim 4, Wherein said ?rst communi 
cation component supplies a third set of communication 
features indicating the feature capability of said ?rst com 
munication component. 

6. The method of claim 5, Wherein a second one of said 
communication components supplies a fourth set of com 
munication features preferred by said second communica 
tion component 

7. The method of claim 6, Wherein said second commu 
nication component supplies a ?fth set of communication 
features indicating the feature capability of said second 
communication component. 
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8. The method of claim 7, Wherein said protocol sWitching 
unit facilitates the interWorking of a ?nal communication 
protocol betWeen said ?rst and second communication com 
ponents established from a convergence of said ?rst, second, 
third, fourth and ?fth sets of features. 

9. The method of claim 9, further including: 

passing communications betWeen said communication 
components for establishing, transferring and dropping 
said communication link and associated communicated 
information. 

10. A communication component interWorking facility, 
comprising: 

a protocol sWitching unit, 

a ?rst set of required communication parameters, 

a second set of desired communication parameters corre 
sponding to a ?rst communication component, 

a third set of capable communication parameters corre 
sponding to said ?rst communication equipment, 

a fourth set of desired communication parameters corre 
sponding to a second communication component, 

a ?fth set of capable communication parameters corre 
sponding to said second communication equipment, 

a communication protocol established from convergence 
of said ?rst, second, third, fourth and ?fth sets of 
communication parameters. 

* * * * * 


