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call will then proceed as for a standard H.324-like call. The
Type II method does not require non-supporting terminals to
handle Type I method.

Preferably, the invention provides a method of initiating
a call between users with reduced call set-up times using one
or more telecommunication networks. The method includes
transmitting a call signaling message from a first terminal to
a second terminal through a telecommunication network to
initiate a call and establishing a bearer channel between the

10 first terminal and the second terminal once the call signaling
message has been received by the second terminal. The
method also includes determining a common mobile level
for operation. The method provides one or more custom
Non-Standard H.245 messages or custom Non-Standard

15 fields in standard H.245 messages. The one or more custom
H.245 messages or custom Non-Standard fields are associ­
ated with one or more set up parameters for an initial
preferred or predetermined mode of operation. Additionally,
the method includes transmitting the one or more custom

20 Non-Standard H.245 messages or custom Non-Standard
fields in standard H.245 messages from the first terminal to
the second terminal, transmitting a custom Non-Standard
response message associated with the one or more custom
Non-Standard H.245 messages or custom Non-Standard

25 fields from the second terminal to the first terminal, and
processing the one or more custom H.245 messages or
custom Non-Standard fields during a predetermined time
period. Moreover, the method includes establishing the
initial predetermined mode of operation between the first

30 terminal and the second terminal through the bearer channel
based upon at least one or more of the custom H.245
messages or custom Non-Standard fields.

According to another embodiment, the present invention
provides a computer-readable medium including instruc-

35 tions for initiating a call between users with reduced call
set-up times using one or more telecommunication net­
works. The computer-readable medium is provided between
at least a pair of H.324-like terminals coupled to the one or
more telecommunication networks. The computer-readable
medium includes one or more instructions for transmitting a
call signaling message from a first terminal to a second
terminal through a telecommunication network to initiate a
call, one or more instructions for establishing a bearer
channel between the first terminal and the second terminal
once the call signaling message has been received by the
second terminal, and one or more instructions for determin-
ing a common mobile level for operation. Additionally, the
computer-readable medium includes one or more instruc­
tions for providing one or more custom Non-Standard H.245
messages or custom Non-Standard fields in standard H.245
messages. The one or more custom H.245 messages or
custom Non-Standard fields are associated with one or more
set up parameters for an initial predetermined mode of
operation. Moreover, the computer-readable medium
includes one or more instructions for transmitting the one or
more custom Non-Standard H.245 messages or custom
Non-Standard fields in standard messages from the first
terminal to the second terminal, one or more instructions for
transmitting a custom Non-Standard response message asso­
ciated with the one or more custom Non-Standard H.245
messages or custom Non-Standard fields from the second
terminal to the first terminal, and one or more instructions
for processing the one or more custom H.245 messages or
custom Non-Standard fields during a predetermined time
period. Also, the computer-readable medium includes one or
more instructions for establishing the initial predetermined
mode of operation between the first terminal and the second

terminal, processing at least the two or more H.245 mes­
sages during a predetermined time period, and establishing
the initial predetermined mode ofoperation between the first
terminal and the second terminal through the bearer channel.

According to another embodiment, the present invention
provides a computer-readable medium including instruc­
tions for initiating a call between users with reduced call
set-up times using one or more telecommunication net­
works. The computer-readable medium is provided between
at least a pair of H.324-like terminals coupled to the one or
more telecommunication networks. The computer-readable
medium includes one or more instructions for transmitting a
call signaling message from a first terminal to a second
terminal through a telecommunication network to initiate a
call, one or more instructions for establishing a bearer
channel between the first terminal and the second terminal
once the call signaling message has been received by the
second terminal, and one or more instructions for determin­
ing a common mobile level. Additionally, the computer­
readable medium includes one or more instructions for
determining two or more H.245 messages associated with
set up parameters for an initial predetermined mode of
operation, one or more instructions for concatenating the
two or more H.245 messages into one SRP command frame
according to a predetermined size of the SRP command
frame, and one or more instructions for transmitting the SRP
command frame including the two or more H.245 messages
from the first terminal to the second terminal through a
telecommnnication network. Moreover, the computer-read­
able medium includes one or more instructions for trans­
mitting an SRP acknowledge message by the second termi­
nal once the SRP command frame has been received by the
second terminal, one or more instructions for processing at
least the two or more H.245 messages during a predeter­
mined time period, and one or more instructions for estab­
lishing the initial predetermined mode of operation between
the first terminal and the second terminal through the bearer
channel.

40
Type II: Speed-up using H.245 Non-Standard Messages/
Data Elements

A second method that is the subject of the present inven­
tion for reducing the number of sequential steps that are
required to establish an H.324-like call proposes the use of 45

Non-Standard messaging capabilities of the H.245 protocol.
H.245 allows a number of ways of adding non-standard
extensions. There are a number of ways to add non-standard
messages, or data elements of existing messages, in H.245
in order to speed up the call. The most interesting of these 50

is the use of a nonstandard Capability within the H.245
TerminalCapabilitySet message and a NonStandardMessage
H.245 Response message. These messages can be used to
signal that the calling equipment is capable of operating in
a particular way, and to provide proposals and preferences to 55

the remote terminal relating to Master Slave Determination,
Logical Channel(s) to be opened and Multiplexer Table
Entries embedded within these non-standard extensions to
accelerate call set-up. If the remote terminal supports this
method, it will signal the calling terminal using a non- 60

standard extension which will also indicate that it accepts,
and may also propose modifications or provide other infor­
mation, including for example the Multiplexer Table Entries
that it is using.

If the called terminal does not support this method, it will 65

simply ignore the non-standard extension and not respond
with the non-standard response, but a standard response. The
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Type IV: Speed-up by Incorporation of Equipment Prefer­
ences in First Data Burst on Bearer Channel

Another method for speeding up the call setup is by
communicating the Equipment Preferences information

Ability to utilize coded or explicit preferences overcome
some limitations that call signaling protocols may have on
the amount of user-defined information that can be included
in their messages or signals.

Preferably, the present invention provides a method of
initiating a call between users with reduced call set-up times
using one or more telecommunication networks. The
method includes providing one or more preferences for a
call associated with a first terminal (e.g., handset, gateway,

10 and other equipment) and a second terminal (e.g., handset,
gateway, and other equipment). The one or more preferences
are associated with an initial mode of operation for the call
between the first terminal and the second terminal. The
method also includes processing the one or more preferences

15 as a Custom Message (e.g., user defined based upon pref­
erences) and embedding the Custom Message in a prede­
termined field of a call initiation message. The method
transfers the Custom Message from the first terminal to the
second terminal through a telecommunication network using

20 call signaling and processes the Custom Message by the
second terminal. The method includes transferring a Custom
Response Message by the second terminal using a call
signaling response message to indicate to the first terminal
the initial mode of operation and exchanging information

25 between the first terminal and the second terminal after the
initial mode of operation has been established.

Note that this method of incorporating equipment prefer­
ence modes of operation in the call signaling is particularly
efficacious when used in conjunction with H.323 fast con-

30 nect in the context of an H.324/H.323 gateway that mediates
calls between H.324-like and H.323-like equipment, respec­
tively. It is similarly efficacious when used in the context of
an H.324/SIP gateway that mediates calls between H.324-
like and SIP equipment.

According to another embodiment, the present invention
provides a computer-readable medium including instruc­
tions for initiating a call between users with reduced call
set-up times using one or more telecommunication net­
works. The computer-readable medium is provided between

40 at least a pair of H.324-like terminals coupled to the one or
more telecommunication networks. The computer-readable
medium includes one or more instructions for providing one
or more preferences for a call associated with a first terminal
and a second terminal. The one or more preferences are

45 associated with an initial mode of operation for the call
between the first terminal and the second terminal. Addi­
tionally, the computer-readable medium includes one or
more instructions for processing the one or more preferences
as a Custom Message, one or more instructions for embed-

50 ding the Custom Message in a predetermined field of a call
initiation message, and one or more instructions for trans­
ferring the Custom Message from the first terminal to the
second terminal through a telecommunication network using
call signaling. Moreover, the computer-readable medium

55 includes one or more instructions for processing the Custom
Message by the second terminal, one or more instructions
for transferring a Custom Response Message by the second
terminal using a call signaling response message to indicate
to the first terminal the initial mode of operation, and one or

60 more instructions for exchanging information between the
first terminal and the second terminal after the initial mode
of operation has been established.

9
terminal through the bearer charmel based upon at least one
or more of the custom H.245 messages or custom Non­
Standard fields.

Type III: Speed-up by Incorporation of Equipment Prefer­
ences in Call Signaling Phase

A third method for reducing call set up times for H.324
terminals proposes passing information during the call sig­
naling phase (bearer establishment) where it is possible to
embed user-defined information into the bearer establish­
ment protocol. This method allows an H.324-like calling
equipment to specifY equipment preferences or predeter­
mined modes in terms of media communication and the
underlying configurations for the multiplexer and the logical
channels. There are a number of ways to represent such
preferences including preference codes (numeric or alpha­
numeric string representing pre-defined preference configu­
ration) and explicit preferences expressed in a format such
as the ITV-T Abstract Syntax Notation (ASN.l) format. We
call these preferences (coded or explicit) profiles. In the case
of explicit preferences or profile, a list of profiles can be
transmitted as part of the bearer setup signal or message. A
profile (coded or explicit) specifies exact values for the all
aspects of the multiplexer and H.245 channels necessary to
set up a call. For example, the Mobile Level, Master Slave
Determination request parameters, media formats for each
logical charmel and the multiplexer table entries for each
logical channel must be defined. The answering equipment
then selects the profiles to use in user-defined information
embedded in the bearer establishment (call signaling) signal
or message. This allows the terminals to exchange the
parameters of the H.245 channel at the time the called
equipment accepts the call, rather than requiring multiple
round trips after the call is accepted. 35

The bearer establishment (call signaling) is typically
specific to the network where the H.324-like equipment is
being used. In the context of 3G-324M, the call signaling
uses an ITV-T Q.93 I-like call signaling protocol that allows
the incorporation of the preference information messages.
The Q.93l allows for the incorporation of user-defined
information in the protocol messages. Q.93l signaling can
be complex, but for the purpose ofour description here it can
be simplified to two messages. A "Setup" Q.93l message
containing the calling party information and other parameter
is transmitted from the calling equipment to the called
terminal. The called terminal will respond with a "Connect"
message to answer the call (e.g. user pressed the answer
button). In this context the H.324-like equipment prefer­
ences are incorporated in the "Setup" message transmitted
by the calling equipment. As mentioned earlier the prefer­
ence messages can be incorporated in the user defined part
of the Q.93l message. When the called terminal answers the
call by transmitting the "Connect" Q.93l message, it incor­
porates its preferred mode of operation in the user defined
field of its "Connect" response message. The Setup and
Connect messages are described further in the ITV-T Q.93l
Recommendation and in the 3GPP technical specification
documents. Note that the 3GPP2 equivalent documents exist
for the CDMA counterpart of the WCDMA 3GPP.

In the case ofISDN networks (e.g. H.324 over ISDN) and
networks signaled using SS7 protocols, a configuration
similar to that described above for 3GPP can be used.

In the case ofGSTN networks, the call signaling protocols 65

such as Y.8, and Y.8bis can be augmented to incorporate
equipment preference codes.



US 7,366,192 B2
11

described in Type III above on the bearer channel instead of
the signaling channel. The Equipment Preferences informa­
tion can be embedded in an ASN.l encoded message or
using other type of syntax. The message can be further
encoded for noise immunity purposes using error control
techniques to improve immnnity against data corruption due
to air-interface of communication channel conditions. The
Equipment Preference information can be transmitted on the
bearer channel as soon as it is established, and may be
repeated a number of times. We call the preferences message 10

transmitted by the caller terminal (entity that originated the
call) the Caller AF4 Request and the message transmitted by
the answerer terminal the Answerer AF4 Request. The
answerer message may contain preferences or may be
empty. Once the answerer terminal detects the Caller AF4 15

Request, it analyses the request and transmits an Answerer
AF4 Response which incorporates the accepted preferred
mode. As soon as the Caller detects the Answerer AF4
Response it can start transmitting media according to the
accepted preference mode. The Caller needs to be able to 20

accept media according to the preferences it indicated in the
Caller AF4 Request as it is transmitting the request. The
Answerer needs to be able to accept media as it is trans­
mitting its response. The Answerer (called) terminal also
transmits an Answerer Request message when the bearer is 25

available. The Answerer Request message could incorporate
Equipment Preferences. However for the purpose of speed­
ing up the session setup time, the Caller may ignore the
Answerer Request message and simply transmit an empty
Response or even not transmit a response. Therefore as both 30

terminals would transmit their request and their response,
once the Preferences are detected and decoded correctly to
yield the computer program recognizable description, the
terminals can automatically switch to the Preferred mode of
operation without having to undergo further negotiation. 35

Note that standard operations such as mobile level detection
and H.245 procedures can be performed at a later time.

Note that for the purpose of avoiding conflict and speed­
ing up the session setup time, the Answerer entity is the
entity taking control of the decision, in that, the Answerer 40

terminal needs to respond to the Caller proposed Equipment
Preferences and ignore the response that Caller terminal
transmits to the Answerer Request.

Another aspect to be considered is the framing of the AF4
Request and Response messages. In order to facilitate the 45

detection of these messages (whether encoded for noise
immnnity or not) in the bitstream on the bearer, the messages
can be framed using a sequence of one or more byte-codes.
The framing sequences would not be involved in the error
control coding if used. The longer the framing sequence the 50

better protection of the message is achieved in the presence
of noise.

If one of the terminals does not support this mode of
session establishment speed-up, or AF4 Response is not
received, or there is conflict with the AF4 modes supported 55

by the terminals, then another type of speed-up technique
can be tried nntil a type is recognized or the terminals would
proceed with the base-line mode of operation (without
speed-up methods).

In a specific embodiment, the present invention provides 60

a system for processing a call between users with reduced
call set-up times using one or more telecommunication
networks. The system has one or more memories, which
may be in a single device or multiple devices. The memory
or memories include various computer codes that carry out 65

the fnnctionality described herein. The codes can be in
software, hardware, or a combination of these, depending

12
upon the embodiment. Code is directed to providing one or
more preferences for a call associated with a first terminal
and a second terminal. Preferably, the one or more prefer­
ences are associated with an initial mode ofoperation for the
call between a first terminal and a second terminal. Code is
directed to processing the one or more preferences as a
Custom Message and code is directed to establishing a
bearer channel between the first terminal and the second
terminal. The system also has code directed to transferring
the Custom Message from the first terminal to the second
terminal through a telecommunication network using the
bearer channel. Depending upon the embodiment, other
computer code can exist to carryout the functionality
described herein.

The objects, features, and advantages of the present
invention, which to the best of our knowledge are novel, are
set forth with particularity in the appended claims. The
present invention, both as to its organization and manner of
operation, together with further objects and advantages, may
best be understood by reference to the following description,
taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. lA is a diagram useful in illustrating the communi­
cations that flow between two H.324 terminals when an
H.245 Request message is sent from one terminal to the
other;

FIG. IB illustrates session Set-up for a call between
H.324-like equipment. Note in this case unidirectional video
channels are used (e.g. video over adaptation layer AL2 of
the H.223 multiplexer).

FIG. 2 illustrates an embodiment of the method of using
concatenated H.245 between two H.324 terminals to reduce
connection times for H.324 calls;

FIG. 3 illustrates an embodiment of the method of using
non-standard extensions of H.245 messages to reduce con­
nection times for H.324 calls;

FIG. 4 illustrates an embodiment of the method of using
bearer "user" information to reduce connection times for
H.324 calls;

FIG. 5 illustrates an embodiment of the method of using
bearer "user" information to reduce connection times for
calls between an H.324 terminal and an H.323 terminal
using a gateway;

FIG. 6 illustrates an embodiment of the ASN.l Syntax
description for Type II Request;

FIG. 7 illustrates an embodiment of the ASN.l Syntax
description for Type II Response;

FIG. 8 illustrates an embodiment of the ASN.l Syntax
description for Type III Request;

FIG. 9 illustrates an embodiment of the ASN.l Syntax
description for Type III Response;

FIG. 10 illustrates an embodiment of some coded Profiles,
and their description, that can be used in Type III Request
and Response.

FIG. 11 illustrates an embodiment of the Type IV speed­
up technique according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

According to the present invention, techniques for tele­
communications are provided. More particularly, the inven­
tion provides methods for reducing the time required to
establish calls between terminals that implement the ITU-T
H.324 Recommendation and other Standards and Recom-
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retransmit the H.245 messages individually from the second
message onwards. There can be many other variations,
alternatives, and modifications.

Alternatively, the method can also be applied to the
Numbered Simple Retransmission Protocol (numbered ver­
sion of SRP which includes a sequence number in the SRP
command and SRP acknowledgement frames) and other like
variations. Of course, there can be other variations, modi­
fications, and alternatives.

Type II Example Embodiment:
In a particular embodiment ofthe method ofusing custom

H.245 messages, a non-standard Capability is used. An
H.324-like equipment requires that the first H.245 message
it sends is a Terminal Capability Set (TCS) message. The
calling equipment includes a capability of type NonStand­
ardParameter in the TCS it sends to the answering equip-
ment. This capability is identified by a NonStandardIdenti­
fier with a unique Object Identifier. This capability contains
Equipment Preferences which are the additional parameters
needed by the called terminal to start the call, including
terminaIType (needed for MSD in the same manner as it is
required for standard H.245 operation) and Multiple Table
Entry (MTE) Descriptors. FIG. 6 shows an example of an
ASN.l description containing the syntax for all of these
data. By including this NonStandard Capability, the calling
party is required to accept the decision of the called party as
to whether this method is used, and what channels are
selected.

If the called equipment does not support this method the
calling equipment receives a conventional TCSAck and
normal H.245 negotiation is then used to continue the call
set-up.

If a called terminal receives a TCS containing the Non­
Standard capability relating to this method and itself sup­
ports the method, it will perform a master slave determina­
tion by comparing the terminaIType value in the received
NonStandard capability with the value for the local terminal.
The highest value will be selected as the master. In the event

40 of equal terminal type values, the calling terminal will be
selected as the master.

The called terminal will analyze the received capability
table and capability descriptors to determine the OpenLogi­
calChannel and multiplex table entries for the new connec-

45 tion. The called terminal will respond with a normal
TCSAck if it cannot derive an acceptable channel configu­
ration, or if it is nnable to accept the multiplexEntryDescrip­
tors provided. The remainder of the call set-up will then be
via normal H.245 negotiation.

If acceptable channel configurations and multiplex table
entries can be derived, the called party will replace the
normal TCSAck with an H.245 ResponseMessage of the
type NonStandardMessage. See FIG. 7 for an ASN. I Syntax
description of the encoded data. The NonStandardIdentifier

55 of the non-standard response message will have the same
Object Identifier as the NonStandard capability which iden­
tifies this method.

Note that the called terminal does not include any addi­
tional or NonStandard capabilities into the TCS it sends to

60 the calling terminal, even if it supports this method. The
calling terminal must wait to receive either a TCSAck or the
NonStandardMessage before proceeding.

The process of setting up an H.324 call between two
terminals which support this embodiment of the method of

65 using custom H.245 messages is illustrated in FIG. 3. This
embodiment offers one and a half less ronnd trip exchanges
than the embodiment of the method of Concatenated H.245.

mendations derived from or related to this such as the
3G-324M recommendation developed and adopted by the
Third Generation Partnership Projects (3GPP and 3GPP2).
More specifically, it relates to (i) a method and apparatus for
concatenating the H.245 messages that are required to pass 5

between the terminals at the start of the call to establish the
capabilities of both terminals and agree on the type and
format of media and data to be exchanged (ii) a method and
apparatus for using non-standard H.245 messages to accel­
erate such establishment (iii) a method and apparatus of 10

informing each terminal of the capabilities of the other and
proposing the type and format of media and data to be
exchanged by means of any user-defined fields that are
inserted in the call signaling protocol that is used for bearer
establishment prior to the start of the H.324 stage of the call, 15

and (iv) a method and apparatus of informing each terminal
of the capabilities of the other and proposing the type and
format of media and data to be exchanged by means of
messages that are transmitted on the bearer channel prior to
the initiation of the H.324 Standard procedures. These 20

methods may be used separately or severally to reduce the
time that is taken from the point when a user requests the
establishment of a call to the point where media starts to be
exchanged between the terminals. Merely by way of
example, the invention has been applied to the establishment 25

of multimedia telecommunication between 3G-324M
(H.324M based protocol) multimedia handsets on a mobile
telecommnnications network, and between 3G-324M mul­
timedia handsets and H.323 based terminals on a packet
network using a Multimedia Gateway to mediate between 30

the protocols used at each endpoint, but it would be recog­
nized that the invention may also include other applications.

The methods described above are generic and can be
implemented in many different ways by a person skilled with
the field. We describe below example embodiments to 35

illustrate the methods which can be adapted easily to suite
specific equipment needs.

Type I Example Embodiment:
In a particular embodiment of this method of concat­

enated H.245 messages a terminal combines H.245 Request
Terminal Capabilities (TCS) and Request Master Slave
Determination (MSD) messages into a single H.245 PDU. It
also concatenates TCS and MSD Response Messages
(Acks), multiple Open Logical Channel Requests (OLC) and
Multiplex Table Entry Send Request (MES) in a single
H.245 PDU. Finally it combines OLC and MES responses
into a third H.245 PDU. The process of setting up an H.324
call between two terminals which support this embodiment
of the concatenation method is illustrated in FIG. 2. The 50

result ofadopting this approach reduces the number ofround
trips required for call setup from aronnd ten to three. This
embodiment requires that the MSDSE and CESE state
machines can run in parallel, and that the multiple LCSE and
MTSE state machines can run in parallel. This embodiment
is merely one example of the application of the method of
concatenated H.245 messages in the present invention; other
concatenations of messages can be constructed; these may
put different constraints on the signaling entity state
machines within the implementation of H.245.

Optionally, the method also includes reverting to a normal
operation if one of the terminals does not support Type I (i.e.
concatenated H.245 messages). The calling terminal in this
case detects that because it would not have received the
H.245 response to the second of the concatenated H.245
messages. In this case the calling terminal would revert to
individual H.245 messages in the SRP command frames and
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Type IV Example Embodiment:
The embodiment is illustrated in FIG. 11 where the

Equipment Preferred modes (Request and Response mes­
sages shown in FIG. 11) are transmitted on the bearer

5 channel. The Equipment Preferred modes can be similar to
that described in the Type III embodiment section and can be
an explicit description of preferred modes or a coded (index
for look-up in a table of common modes).

Note in the example embodiment shown in FIG. 4 the
10 Answerer (Entity B) is the Decision maker which selects the

preferred mode of operation from Preference Modes pro­
posed by the Caller (Entity A) in its Request Message. The
Caller Preference Modes in its Request Message could
include one or more Preference Modes. The Answerer

15 Request Message could be empty or could include dummy
informational messages. The Caller Request Message could
be empty or could include dummy informational messages.
The Answerer Response Message carries the adopted Pref­
erence Mode (i.e. the Answerer decides which mode to

20 proceed with).
Note the roles of the decision making can be reversed.

That is, the Caller could make the decision of preference
mode to be adopted from the Preferences transmitted by the
Answerer in its Request Message.

Another way to select a Decision Maker is to have both
terminals transmit a random number and have the terminal
with highest (or lowest) number be the decision maker. In
case of a tie, the scheme would assume the Caller (or
Answerer) to be the Decision maker.

Many possible schemes for appointing a Decision Maker
are possible. The important aspect is the "rule" for appoint­
ing a Decision maker has to be adopted and used by both
Terminals. There is no real advantage in using one or the
other. The one illustrated in the embodiment is the simplest.

35 With reference to FIG. 11, the Caller AF4 Request message
can be constructed according to the procedure below:

Type IV Requests and Responses Construction Procedure
Step A: Let Sl=the Equipment Preferences message (ex­

plicit or coded such as an index in a table). The Equipment
40 Preferences include information as described in the Type III

technique and illustrated in FIG. 10. The message can be
expressed as an encoded ASN.I string or using another
syntax.

Step B: Let S2=Sl encoded for error robustness. If no
45 error coding is used then S2 is equal to Sl.

Step C: Let S3=S2 framed with framing flag sequence for
facilitating detection and synchronization. Note frame flag
emulation in the S2 needs to be detected and protected.
Protection can utilize a repetition mechanism. For example

50 if the framing flag is <f1><f2>, and an <f1><f2> occurs in
S2, then the <f1><f2> is replaced by <f1><f2><f1><f2> by
the transmitted. The receiver will replace any received
<f1><f2><f1><f2> by <f1><f2>. Note that if error encoding
is used then this could be signaled by using a different set of

55 framing flags in this procedure.
Step D: S4=S3 framed padded with framing flag sequence

in order to extend the length of the string (number of octets)
to a multiple of 160 octets. This optional step is practical for
3G-324M implementation as the transmission time slots

60 typically correspond to 160 octets. If padding is not impor­
tant then S4 is same as S3.

The caller and answerer terminals transmit their Request
message constructed as described above one or more times
(typically a minimum of 2) back to back (separated only by

65 padding or synchronization and framing flags) in order to
avoid cases where the first few octets of S4 could have been
lost because of bearer setup timing.

15
By embedding the Equipment Preferences as a NonStand­

ard capability on the TerminalCapabilitySet request message
ensures that the called terminal would not malfunction or
hang-up as it is required to be able to handle the case of a
non-standard Capability being communicated to it.

The second key aspect is that the encapsulation of the
custom message in the TerminalCapabilitySet request mes­
sage allows the terminal to transmit the custom message in
the first H.245 message after the mobile level determination
is done, and hence it does not have to wait.

The third aspect is that the TerminalCapabilitySet request
containing the Type II message embedded as a non-standard
Capability can be transmitted using the Type I mode (to­
gether with one or more H.245 messages).

The fourth aspect is that the called terminal responds with
an Ack message that informs the calling terminal of the
preferred modes of the called terminal and its selection of
one of the preferred modes of the calling terminal if the
calling terminal presented several preferences in its Type II
message.

Type III Example Embodiment:

In a particular embodiment of the method of using call
signaling "user" information, Q.931 User-User Information 25

Element is used in the SETUP and CONNECT PDUs. This
Information Element is filled with anASN.I encoded struc­
ture (See FIG. 8) including terminaIType (needed for MSD
in the same manner as it is required for standard H.245
operation) and a list of profiles the calling terminal wishes 30

to offer. By including this Information Element, the calling
party is required to accept the decision of the called party as
to whether this method is used, and what profile is selected.

Each profile dictates the Mobile Level, Multiplex Table
Entries, Logical Channels used and codecs used for each
Logical Channel. FIG. 10 illustrates some examples of
profiles. The profile contains all the information required to
immediately begin a call and establish media between the
terminals without the need to go through further H.245
signaling after the bearer is set up.

If the called terminal does not support this method, the
calling terminal receives a Q.931 CONNECT PDU without
a User-User Information Element and normal call set-up is
then used.

If a called terminal receives a SETUP PDU containing the
User-User Information Element relating to this method and
itself supports the method, it will perform a master slave
determination by comparing the terminaIType value in the
received Information Element with the value for the local
terminal. The highest value will be selected as the master. In
the event of equal terminal type values, a technique such as
selecting the calling terminal as the master can be used to
resolve the conflict.

The called terminal will also select one of the offered
profiles. If none of the offered profiles are suitable then no
User-User Information Element should be added to the
Q.931 CONNECT PDU, and the call proceeds as normal.

If a profile is suitable then the master slave determination
result and the selected profile is encoded according to the
ASN.I Syntax for the response and added to the Q.931
CONNECT PDU as a User-User Information Element. FIG.
9 illustrates a particular embodiment.

The process of setting up an H.324 call between two
terminals which support this embodiment of the method of
using call signaling "user" information is illustrated in FIG.
4.
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prises voice.
5. The method of claim 1 wherein the infonnation com­

prises data.
6. The method of claim 1 wherein the infonnation com­

prises video.
7. The method of claim 1 further comprising:
coding the one or more preferences as an index selected

from a table of predefined configurations; and
querying the table of predefined configurations using the

index; and
retrieving the one or more preferences from the table.

use the present invention. The various modifications to these
embodiments will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied
to other embodiments without the use of the inventive
faculty. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein. For example, the function­
ality above may be combined or further separated, depend-

10 ing upon the embodiment. Certain features may also be
added or removed. Additionally, the particular order of the
features recited is not specifically required in certain
embodiments, although may be important in others. The
sequence of processes can be carried out in computer code

15 and/or hardware depending upon the embodiment. Of
course, one of ordinary skill in the art would recognize many
other variations, modifications, and alternatives.

Additionally, it is also understood that the examples and
embodiments described herein are for illustrative purposes

20 only and that various modifications or changes in light
thereof will be suggested to persons skilled in the art and are
to be included within the spirit and purview of this appli­
cation and scope of the appended claims.

What is claimed is:
1. A method of processing a call with reduced call set-up

times using one or more telecommunication networks, the
method being provided between at least a pair of H.324
tenninals coupled to the one or more telecommunication
networks, the method comprising:

providing one or more preferences for a call associated
with a first terminal and a second tenninal, the one or
more preferences being associated with an initial setup
of one or more media channels for the call;

processing the one or more preferences as a preference
message;

processing the preference message by a frame flag emu­
lation avoidance (FEA) procedure to provide an FEA
preference message;

transferring a first framing synchronization flag sequence
from the first tenninal to the second terminal;

transferring the FEA preference message from the first
tenninal to the second terminal;

transferring a second framing synchronization flag
sequence from the first terminal to the second terminal;

receiving one or more acknowledgement preference mes­
sages from the second tenninal at the first terminal;

completing the initial setup of the one or more media
channels; and

thereafter, exchanging information between the first ter­
minal and the second terminal.

2. The method of claim 1 wherein transferring a second
framing synchronization flag sequence is perfonned prior to
transferring an H.245 TerminalCapabilitySet from the first
tenninal to the second terminal using a control channel.

3. The method of claim 1 wherein the infonnation com­
55 prises voice and video.

4. The method of claim 1 wherein the infonnation com-

After the caller tenninal transmits its preferred modes it
expects a response or a conventional H.324-like initial
bearer transmission of this method of session speed-up is not
supported. What the answerer first transmits on the bearer
channel can be ignored by the caller and only used by the
caller to notice that the called (answerer) terminal supports
this method of session speed-up. The called tenninal trans­
mits its response which incorporates the accepted mode of
operation as described in the Type III operation with the only
difference being that the messages would be constructed
according the construction procedure above with the mes­
sage being the response message.

Once the caller tenninal receives the response it can start
transmitting its media. The called terminal will be in posi­
tion to accept media when it has transmitted its response.

Note that the caller will be in a position to accept media
according to its proposal when it transmits its request.

Note if the tenninals do not recognize the messages or
cannot detect them (e.g. because ofcorruption) then they can
proceed according to Type II speed-up.

Embodiment in the Context of a H.324/H.323 Gateway:
A further embodiment demonstrating use with a gateway

to an H.323 tenninal using "FastConnect" is illustrated by
FIG. 5. These embodiments offer a maximum reduction in
call set up time. These embodiments eliminate all round trip 25

exchange for H.245 messages and, for the H.324 call seg­
ment, initial mobile level detection.

Embodiment in the Context of a H.324/SIP Gateway:
The embodiment in this context is similar to that of the 30

H.324/H.323 gateway with the exception that the gateway
converts the infonnation (Type I, II, III and/or IV) to SIP
signaling messages.

Additionally, any tenninal may support Type III and
another terminal may support Type I/II/IV. Both terminals 35

should be able to operate at their common support type (i.e.
in this case Type II) as if the calling tenninal would not
receive the Type III response in the call signaling phase. The
general mode is that tenninals fall back to the highest
common mode and within that mode to the highest sup- 40

ported version. Of course, there may be variations, alterna­
tives, and modifications.

Although each ofthe above techniques has been described
according to specific techniques including Type I, Type II,
Type III, and Type IV, there can be various modifications, 45

alternatives, and variations. That is, one or more of the
various types can be combined with other types according to
a specific embodiment. Additionally, a specific sequence of
methods using certain types can be performed. As merely an
example, a method using Type III and then Type IV and then 50

Type II and then Type I and then a standard mode of
operation can be performed. Alternatively, any combination
of these types depending upon the application can also be
performed according to specific embodiments. In a specific
embodiment, Type II may be perfonned if Type III fails or
is not supported. Alternatively or in combination, Type I
may be performed if Type II fails or is not supported. Any
practical combination of these may be used depending upon
a level of support for each of the tenninals according to a
specific embodiment. In general, however, techniques using 60

the call signaling process for embedding messages for the
initial mode of operation may be perfonned before those
techniques using processes after call signaling has been
established. Of course, one of ordinary skill in the art would
recognize many variations, modifications, and alternatives. 65

The previous description of the preferred embodiment is
provided to enable any person skilled in the art to make or
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and a second tenninal, the one or more preferences
being associated with an initial setup of one or more
media channels for the call;

one or more instructions for processing the one or more
preferences as a preference message;

one or more instructions for processing the preference
message by a frame flag emulation avoidance (FEA)
procedure to provide an FEA preference message;

one or more instructions for transferring a first framing
synchronization flag sequence from the first tenninal to
the second terminal;

one or more instructions for transferring the FEA prefer­
ence message from the first terminal to the second
tenninal;

one or more instructions for transferring a second framing
synchronization flag sequence from the first tenninal to
the second terminal;

one or more instructions for receiving one or more
acknowledgement preference messages from the sec­
ond terminal at the first tenninal;

one or more instructions for completing the initial setup of
the one or more media channels; and

one or more instructions for thereafter, exchanging infor­
mation between the first tenninal and the second ter­
minal.

26. The computer-readable medium of claim 25 further
comprising:

one or more instructions for coding the one or more
preferences as an index selected from a table of pre­
defined configurations;

one or more instructions for querying the table of pre­
defined configurations using the index; and

one or more instructions for retrieving the one or more
preferences from the table.

27. The computer-readable medium of claim 26 wherein
one or more of the predefined configurations comprises a
codec, a logical channel number, a multiplexer code, and a
multiplexer table entry.

28. The computer-readable medium of claim 25 wherein
40 the first tenninal comprises at least one of an H.324 handset,

an H.324 gateway, or an H.324 server.
29. The computer-readable medium of claim 25 wherein

the FEA preference message comprises infonnation suffi­
cient for the initial setup of the one or more media channels

45 free from an additional message with additional preferences.
30. The computer-readable medium of claim 25 wherein

the one or more telecommunication networks comprises at
least a 3GPP network or a 3GPP2 network.

31. A method ofprocessing a call with reduced call set-up
50 times using one or more telecommunication networks, the

method being provided between at least a pair of H.324
tenninals coupled to the one or more telecommunication
networks, the method comprising:

processing one or more preferences associated with a
preference mode to provide a preference message;

processing the preference message by a frame flag emu­
lation avoidance (FEA) procedure to provide an FEA
preference message;

transferring the FEA preference message from the first
tenninal to the second tenninal through one of the one
or more telecommunication networks;

processing a second FEA preference message from the
second terminal;

receiving a second preference message transferred from
the second terminal to the first tenninal, wherein the
second preference message indicates support of a sec­
ond preference mode by the second tenninal; and

8. The method of claim 7 wherein retrieving is performed
by at least one of the first terminal or the second terminal.

9. The method of claim 7 wherein one or more of the
predefined configurations comprise a codec, a logical chan­
nel number, a multiplexer code, and a multiplexer table
entry.

10. The method of claim 7 wherein one of the predefined
configurations comprises a GSM-AMR codec, a logical
channel number I, and a multiplexer table entry of (1,RC,
UCF) associated with multiplexer code I.

11. The method of claim 1 wherein the first tenninal
comprises at least one of an H.324 handset, an H.324
gateway, or an H.324 server.

12. The method of claim 1 wherein a last bit associated
with transferring the first framing synchronization flag 15

sequence is followed by a first bit associated with transfer­
ring the FEA preference message with no intervening bits
between the last bit and the first bit.

13. The method of claim 12 wherein transferring the first
framing synchronization flag sequence is transmitted on a 20

bearer channel prior to any other transmission on the bearer
channel.

14. The method of claim 13 wherein the bearer channel
comprises a circuit-switched bearer channel.

15. The method of claim 13 wherein the bearer channel 25

comprises a packet-switched bearer channel.
16. The method of claim 1 wherein the preference mes­

sage comprises infonnation sufficient for the initial setup of
the one or more media channels.

17. The method of claim 1 wherein the FEA preference 30

message comprises information sufficient for the initial
setup of the one or more media channels free from an
additional message with additional preferences.

18. The method of claim 1 wherein the one or more
35

telecommunication networks comprises at least one of a
3GPP network or a 3GPP2 network.

19. The method of claim 1 wherein transferring the FEA
preference message from the first tenninal to the second
terminal is performed prior to transferring a first mobile
level flag from the first tenninal to the second terminal.

20. The method of claim 1 wherein the one or more
preferences are associated with one or more mobile levels
for operation.

21. The method of claim 1 further comprising repeating
transferring the FEA preference message from the first
terminal to the second terminal.

22. The method of claim 21 wherein transferring the FEA
preference message and repeating transferring the FEA
preference message are only separated by padding or syn­
chronization and framing flags.

23. The method of claim 1 wherein the one or more
acknowledgement preference messages comprise an indica­
tion that at least one of the one or more preferences or the
preference message has been received by the second tenni- 55

nal.
24. The method of claim 1 wherein the preference mes­

sage contains a version number.
25. A computer-readable medium including computer

executable instructions for processing a call with reduced 60

call set-up times using one or more telecommunication
networks, the call being provided between at least a pair of
H.324 tenninals coupled to the one or more telecommuni­
cation networks, the computer-readable medium compris­
ing:

one or more instructions for providing one or more
preferences for a call associated with a first tenninal
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providing one or more preferences for a call associated

with a first terminal and a second tenninal, the one or
more preferences being associated with an accelerated
initial setup process for one or more media channels for
the call;

processing the one or more preferences to provide a
preference message;

processing the preference message by a frame flag emu­
lation avoidance (FEA) procedure to provide an FEA
preference message;

transferring a framing synchronization flag sequence from
the first tenninal to the second tenninal;

transferring the FEA preference message from the first
tenninal to the second terminal;

detennining, at the first terminal, that the second terminal
does not support the accelerated initial setup process;
and

establishing a session by reverting, at the first tenninal, to
a legacy behavior.

49. The method of claim 48 wherein transferring the FEA
preference message is performed prior to transferring an
H.245 TenninalCapabilitySet from the first terminal to the
second terminal using a control channel.

50. The method of claim 48 wherein determining com­
25 prises detecting stuffing flags.

51. The method of claim 48 wherein determining com­
prises detecting a number of mobile level stuffing flags.

52. The method of claim 48 wherein determining com­
prises detecting a second H.245 TenninalCapabilitySet

30 received from the second device.
53. The method of claim 52 wherein the second H.245

TenninalCapabilitySet is a legacy H.245 TerminalCapabili­
tySet.

54. The method of claim 48 wherein the legacy behavior
35 comprises:

transmitting mobile level setup flags; and
thereafter, transmitting an H.245 TerminalCapabilitySet.
55. The method of claim 48 wherein the legacy behavior

comprises transmitting an H.245 TerminalCapabilitySet.
56. The method of claim 48 wherein the legacy behavior

comprises transmitting a group of H.245 messages.
57. A method ofprocessing a call with reduced call set-up

times using one or more telecommunication networks, the
method being provided between at least a pair of H.314

45 tenninals coupled to the one or more telecommunication
networks, the method comprising:

receiving, at a second tenninal, a first framing synchro­
nization flag sequence transferred from a first terminal;

receiving, at the second tenninal, a frame flag emulation
avoidance (FEA) preference message transferred from
the first tenninal;

receiving, at the second tenninal, a second framing syn­
chronization flag sequence transferred from the first
tenninal;

processing the FEA preference message using an inverse
FEA procedure to provide a preference message;

detennining, from the preference message, one or more
preferences for a call between the first terminal and the
second terminal, the one or more preferences being
associated with an initial setup of one or more media
channels for the call;

transferring one or more acknowledgement preference
messages from the second tenninal to the first terminal;

completing the initial setup of the one or more media
channels; and

thereafter, exchanging infonnation between the second
tenninal and the first terminal.

detennining that the first tenninal and the second tenninal
do not support one or more common preference modes.

32. The method of claim 31 wherein the first tenninal and
the second tenninal do not support the common preference
mode for a version of a session setup procedure.

33. The method of claim 32 wherein the first tenninal
supports an explicit version of the session setup procedure
and the second tenninal supports a preconfigured profile
version of the session setup procedure.

34. The method of claim 33 wherein the first tenninal 10

supports a preconfigured profile version of the session setup
procedure and the second tenninal supports an explicit
version of the session setup procedure.

35. The method of claim 31 wherein the first tenninal and
the second tenninal do not support a common preference 15

mode for an audio channel.
36. The method of claim 31 wherein the first tenninal and

the second tenninal do not support a common preference
mode for a video channel.

37. The method of claim 31 wherein the first tenninal and 20

the second terminal do not support a first common prefer­
ence mode for an audio channel and a second common
preference mode for a video channel.

38. The method of claim 31 further comprising perform­
ing an accelerated H.245 procedure for call set up if the
common preference mode is not supported by the first
terminal and the second terminal, wherein the accelerated
H.245 procedure comprises:

processing a first field of one or more fields in a first
H.245 TenninalCapabilitySet message, the first field
being associated with an initial mode of operation;

transferring the H.245 TenninalCapabilitySet on a control
channel from the first tenninal to the second terminal;

receiving a second field of one or more fields in a second
H.245 TerminalCapabilitySet message received from
the second terminal at the first tenninal; and

establishing one or more channels based in part on the
second field.

39. The method of claim 38 wherein a channel of the one 40

or more channels is an audio channel.
40. The method of claim 38 wherein a channel of the one

or more channels is a video channel.
41. The method of claim 38 wherein a first channel of the

one or more channels is an audio channel and a second
channel is a video channel.

42. The method of claim 38 wherein a channel of the one
or more channels is established in addition to a channel
established by the method of claim 31.

43. The method of claim 38 wherein the accelerated 50

H.245 procedure uses, in part, a result ofthe method ofclaim
31.

44. The method of claim 43 wherein the result comprises
a mobile level.

45. The method of claim 38 wherein the first field 55

indicates a multiplex table entry number.
46. The method of claim 45 wherein the multiplex table

entry number indicates a multiplex table entry number for an
audio channel.

47. The method of claim 45 wherein the multiplex table 60

entry number indicates a multiplex table entry number for a
video channel.

48. A method of processing a call using one or more
telecommunication networks, the method being provided
between at least a pair of H.314 tenninals coupled to the one 65

or more telecommunication networks, the method compris­
ing:
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retrieving the one or more preferences from the table,
wherein the one or more preferences are coded as the
index from the table of predefined configurations.

64. The method of claim 63 wherein one or more of the
predefined configurations comprise a codec, a logical chan­
nel number, a multiplexer code, and a multiplexer table
entry.

65. The method ofclaim 63 wherein one of the predefined
configurations comprises a GSM-AMR codec, a logical

10 channel number I, and a multiplexer table entry of (l,RC,
UCF) associated with multiplexer code I.

66. The method of claim 1 wherein the pair of H.324
terminals comprises at least one of an H.324M terminal or
a 3G-324M terminal.

67. The method of claim 57 wherein the pair of H.324
terminals comprises at least one of an H.324M terminal or
a 3G-324M terminal.

58. The method of claim 57 wherein receiving the FEA
preference message occurs prior to receiving an H.245
TerminalCapabilitySet.

59. The method of claim 57 wherein receiving the FEA
preference message occurs prior to receiving a mobile level
stuffing flag.

60. The method of claim 57 wherein the preference
message comprises information sufficient for the initial
setup of the one or more media channels free from an
additional message with additional preferences.

61. The method of claim 60 wherein the information
comprises voice and video.

62. The method of claim 60 wherein the information
comprises at least one of voice or video.

63. The method of claim 57 wherein determining the one 15

or more preferences comprises:
querying a table of predefined configurations using an

index; and


