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so will not send any required H.245 Response messages if
the ignored message is an H.245 Request message. There­
fore the first concatenated H.245 PDU sent should contain at
least two Request messages, where the first message must be
a Request. If only the Ack for the first message is received,
the sending equipment will retransmit those Requests and
any other messages that have not been acknowledged, and in
doing this and in sending any and all subsequent H.245
messages should revert to sending only a single H.245

10 message in each subsequent H.245 PDU. If responses to all
H.245 messages in the first H.245 PDU are received, the
sending equipment can continue to use concatenated mes­
sages. The use of this technique will reduce the number of
round trip delays if concatenated messages are supported.

15 This method does not define any protocol elements addi­
tional to those already allowed and defined by the H.245 and
H.324 standards. It can be considered to be utilizing the
existing protocols in a smart fashion, rather than an exten­
sion to it.

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 is provided between at least a pair of H.324-like
terminals coupled to the one or more telecommunication

25 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, establishing
a bearer charmel between the first terminal and the second
terminal once the call signaling message has been received

30 by the second terminal, and determining a common mobile
level. Additionally, the method includes determining two or
more H.245 messages associated with set up parameters for
an initial predetermined mode of operation, concatenating
the two or more H.245 messages into one SRP command

35 frame according to a predetermined size of the SRP com­
mand frame, and transmitting the SRP command frame
including the two or more H.245 messages from the first
terminal to the second terminal through a telecommunica­
tion network. Moreover, the method includes transmitting an

40 SRP acknowledge message by the second terminal once the
SRP command frame has been received by 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 of operation between the first

45 terminal and the second terminal through the bearer charmel.
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-

50 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

55 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-

60 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

65 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

dard H.245 messages with non-standard fields to accelerate
such establishment and (iii) a method and apparatus for
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
available in the call signaling protocol that is used for bearer
establishment prior to the start of the H.324 stage of the call.

These 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 establish­
ment of multimedia telecommunication between 3G-324M
(H.324M based protocol) multimedia handsets on a mobile
telecommunications network, and between 3G-324M mul­
timedia handsets and H.323 based terminals on a packet
network using a Multimedia Gateway to mediate between
the protocols used at each endpoint, but it would be recog­
nized that the invention may also include other applications.

According to the present invention, techniques for reduc- 20

ing the number of sequential steps that are required to
establish an H.324-like call are provided through a number
of methods that may be used separately or severally.

At least three types ofmethods are described to reduce the
number of steps. We call these methods Type I, II, and III,
and we number them for ease of reference in the present
document. Such methods may be combined or used with
conventional techniques depending upon the embodiment.
One of ordinary skill in the art would recognize many
variations, alternatives, and modifications.

In a specific embodiment, the methods are as follows:
1. Type I: Concatenation of H.245 messages so the

number of standard SRP/NSRP command messages is
reduced, in order to start media communication.

2. Type II: Incorporation of H.245 Non-Standard messag­
ing capabilities to incorporate information about the
equipment involved in the call so the number of H.245
and SRP/NSRP message exchanges are minimized, in
order to start media communication.

3. Type III: Incorporation of equipment preferences infor­
mation in the call signaling protocol exchange as to
eliminate the need for further information exchange
between the equipment in order to start media commu­
nication following call signaling.

In each case the method provides a means to revert to the
behavior of a terminal conforming with the H.324 standard.

Type I: Speed-Up by Concatenation ofH.245 Messages in
SRP/NSRP Command Frames

This method exploits the capability to concatenate mul­
tiple H.245 messages within a single SRP/NSRP (H.245
PDU) Command Frame as a mean to reduce the number of
H.245, SRP/NSRP messages and associated round-trip
delays. The H.245 messages have to be concatenated in a
way as not to violate dependencies.

The usage of H.245 within H.324 allows equipment to
concatenate multiple H.245 elements into a single PDU, thus
avoiding the need to use two round trips for each requestl
response pair due to the need for an SRP/NSRP response to
be received for each H.245 PDU before the next PDU is
allowed be transmitted.

The method uses concatenated H.245 to send multiple
H.245 messages, each originating from different Signaling
Entities that have no dependencies on each other, within a
single H.245 PDU.

Interoperability with equipment that do not support con­
catenated H.245 is achieved by noting that such equipment
ignore the second and subsequent H.245 elements in a PDU,
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command frame including the two or more H.245 messages
from the first terminal to the second terminal through a
telecommunication 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.

Type II: Speed-Up Using H.245 Non-Standard Messages

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
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 in H.245 in order to speed up the call. The most
interesting of these 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 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-standard extension which will
also indicate that it accepts, and may also propose modifi­
cations or provide other information, including for example
the Multiplexer Table Entries that it is using.

If the called terminal does not support this method, it will
simply ignore the non-standard extension and not respond
with the non-standard response, but a standard response. The
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
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
fields in standard 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. Additionally, the method includes trans­
mitting the one or more custom Non-Standard H.245 mes­
sages or custom Non-Standard fields in standard 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 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 predeter­
mined time period. Moreover, the method includes estab­
lishing the initial predetermined mode of operation between
the first terminal and the second terminal through the bearer

channel based upon at least one or more ofthe custom H.245
messages or custom Non-Standard fields.

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

10 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

15 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

20 messages or custom Non-Standard fields in standard mes­
sages. 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

25 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 associated with the

30 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,

35 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 through the bearer channel based upon at least one
or more of the custom H.245 messages or custom Non-

40 Standard fields.
Type III: Speed-Up by Incorporation of Equipment Pref­

erences in Call Signaling Phase
A third method for reducing call set up times for H.324

terminals proposes passing information during the call sig-
45 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 in terms of
media communication and the underlying configurations for

50 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 configuration) and explicit preferences
expressed in a format such as the ITU-T Abstract Syntax

55 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

60 and H.245 channels necessary to set up a call. For example,
the Mobile Level, Master Slave Determination, media for­
mats for each logical channel and the multiplexer table
entries for each logical channel must be defined. The
answering equipment then selects the profiles to use in

65 user-defined information embedded in the bearer establish­
ment (call signaling) signal or message. This allows the
terminals to exchange the parameters of the H.245 channel
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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;

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 providing one
or more preferences for a call associated with a first terminal

10 and a second terminal. The one or more preferences are
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

15 as a Custom Message, one or more instructions for embed­
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

20 call signaling. Moreover, the computer-readable medium
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

25 to the first terminal the initial mode of operation, and one or
more instructions for exchanging information between the
first terminal and the second terminal after the initial mode
of operation has been established.

The objects, features, and advantages of the present
30 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,

35 taken in connection with the accompanying drawings.

at the time the called equipment accepts the call, rather than
requiring multiple round trips after the call is accepted.

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

Ability to utilize coded or explicit preferences overcome
some limitations that call signaling protocols may have on
the amonnt 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 40

method includes providing one or more preferences for a
call associated with a first terminal (e.g., handset, gateway,
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 45

between the first terminal and the second terminal. The
method also includes processing the one or more preferences
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 50

transfers the Custom Message from the first terminal to the
second terminal through a telecommunication network using
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 55

signaling response message to indicate to the first terminal
the initial mode of operation and exchanging information
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- 60

ence modes of operation in the call signaling is particularly
efficacious when used in conjnnction with H.323 fast con­
nect in the context ofan 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 65

an H.324/SIP gateway that mediates calls between H.324­
like and SIP equipment.
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Optionally, the method also includes reverting to a normal
operation if one ofthe 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

5 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
retransmit the H.245 messages individually from the second
message onwards. There can be many other variations,

10 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

15 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
20 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-

25 fier with a unique Object Identifier. This capability contains
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.

30 FIG. 6 shows an example of an ASN.l description contain­
ing 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.

40 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.

45 The highest value will be selected as the master. In the event
of equal terminal type values, the calling terminal will be
selected as the master.

The called terminal will analyze the received capability
table to determine the OpenLogicalChannel and multiplex

50 table entries for the new connection. The called terminal will
respond with a normal TCSAck if it cannot derive an
acceptable channel configuration, or if it is unable to accept
the multiplexEntryDescriptors 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

60 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

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

DETAILED DESCRIPTION OF THE
INVENTION

11
FIG. 10 illustrates an embodiment of some coded Profiles,

and their description, that can be used in Type III Request
and Response.

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
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
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 and (iii) 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 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.
These 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 establish­
ment of multimedia telecommunication between 3G-324M
(H.324M based protocol) multimedia handsets on a mobile
telecommunications network, and between 3G-324M mul- 35

timedia handsets and H.323 based terminals on a packet
network using a Multimedia Gateway to mediate between
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
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 55

call between two terminals which support this embodiment
of the concatenation method is illustrated in FIG. 2. The
result ofadopting this approach reduces the number ofround
trips required for call setup from around 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.
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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.

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

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

10 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

H.324/H.323 gateway with the exception that the gateway
15 converts the information (Type I, II and/or III) to SIP

signaling messages.
Additionally, any terminal may support Type III and

another terminal may support Type 1/11. Both terminals
should be able to operate at their common support type (i.e.
in this case Type II) as if the calling terminal would not
receive the Type III response in the call signaling phase. The
general mode is that terminals fall back to the highest
common mode and within that mode to the highest sup­
ported version. Of course, there may be variations, alterna­
tives, and modifications.

H.324 SRP Extension
There is also scope to optimize H.324 SRP to support

faster call setup, call tear-down and other session messaging
(H.245 Messaging), in envirouments where network latency
is significant. One of the features of H.324/H.245 is the use
of SRP, which provides acknowledgement for all delivered
PDUs. This is useful to ensure that all command and control
messages have been received at the far end terminal, but
provides a limit to the throughput of messages on networks
with moderate to high latency (>40 ms round trip time).

SRP only allows for one message to be outstanding at any
time to ensure guaranteed delivery and correct message
sequencing. This latency can be mitigated to some extent by
minimizing the number of messages exchanged during call
setup such as a message containing multiple Multiplex Table
Entries, or combining Terminal Capability Set and Master
Slave determination messages, however it does still
adversely impact the can setup time.

In addition timeouts are such within H.324/H.245 that if
a critical packet (or its acknowledgement) is lost during call
setup (perhaps due to data loss) the call may fail, and abort
if timer values within stack implementations are not tuned
appropriately.

All of these phases are necessary to remain standards
compliant, but it may be the case that in some circumstances
SRP may be used in such a way to allow messages to be sent
while an SRP ACK is outstanding.

In many cases the H.324/H.245 procedures are artificially
held back due to the behavior of H.245/SRP. Essentially
independent procedures such as the opening of different
logical channels are unnecessarily coupled by the require-
ment that only one H.245 SDU may be outstanding at any
time. By removing this limitation for independent proce­
dures it is estimated that the time to execute H.245 proce­
dures could be reduced by between 50-100%.

Some SDUs must be preserved in strict order, for example
with all procedures, or within a single instance of an Open
Logical Channel procedure, however independent OLC
requests do not need to be coupled as they are in the current
standard.

In order to allow new SDUs to be transmitted while SRP
ACKs are outstanding a means of identifYing SRPs and

The process of setting up an H.324 call between two
terminals which support this embodiment of the method of
using custom H.245 messages is illustrated in FIG. 3. This
embodiment offers one and a half less round trip exchanges
than the embodiment of the method of Concatenated H.245. 5

Capability expressed in the TerminalCapabilitySet
request message. This 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 commu­
nicated 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).

20
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 25

message.
Type III Example Embodiment:

In a particular embodiment of the method of using call
signaling "user" information, Q.93l User-User Information
Element is used in the SETUP and CONNECT PDUs. This 30

Information Element is filled with anASN.l 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
to offer. By including this Information Element, the calling 35

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 40

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 45

calling terminal receives a Q.93l 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 50

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 55

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 60

User-User Information Element should be added to the
Q.93l 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.l Syntax for the response and added to the Q.93l 65

CONNECT PDU as a User-User Information Element. FIG.
9 illustrates a particular embodiment.
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receiving one or more SRP acknowledge messages asso­
ciated with the one or more SRP command frames at
the first terminal from the second terminal;

processing at least the two or more H.245 messages
during a first time period; and

establishing the initial mode of operation between the first
terminal and the second terminal through the bearer
channel.

2. The method of claim 1 wherein determining the com-
10 mon multiplexer level is performed according to at least one

selected from the group consisting of H.324 baseline also
known as mobile level 0, mobile level 1 also known as
ITU-T H.223 annex A, mobile level 2 also known as ITU-T
H.223 annex B, and mobile level 3 also known as ITU-T

15 H.223 annex C.
3. The method of claim 1 further comprising transmitting

one or more additional SRP command frames including two
or more H.245 messages only after the one or more SRP
acknowledge messages have been received by the first

20 terminal.
4. The method of claim 1 wherein the reduced session set

up time is less than 50% of a session setup time associated
with a sequential exchange involving transmission of only
individual H.245 messages.

5. The method of claim 1 wherein the two or more H.245
messages include one or more H.245 messages that are
selected from terminal capability set request, master slave
determination request, open logical channel request, and
multiplex table entry send request.

6. The method of claim 1 wherein the first terminal is an
equipment providing a H.324-like termination other than a
handset.

7. The method of claim 1 wherein the first terminal is a
handset.

8. The method of claim 1 further comprising exchanging
voice and video information between the first terminal and
the second terminal after the initial mode of operation has
been established.

9. The method of claim 1 wherein the two or more H.245
40 messages are encoded using an ITU-T Abstract Syntax

Notation (ASN.l) Packed Encoding Rules.
10. The method of claim 1 wherein the bearer channel is

on a circuit switched network or a packet switched network.
45 11. The method of claim 1 wherein the pair of H.324

terminals comprise at least one of an H.324M terminal or a
3G-324M terminal.

12. The method of claim 1 wherein the bearer channel
comprises a circuit-switched bearer channel.

13. The method of claim 1 wherein the bearer channel
comprises a packet-switched bearer channel.

14. The method of claim 1 wherein the one or more SRP
command frames are one or more SRP, NSRP or windowed
NSRP command frames.

15. A computer-readable medium including instructions
for initiating a call with reduced session set-up times using
one or more telecommnnication networks, the computer­
readable medium being on an H.324 terminal coupled to the
one or more telecommnnication networks, the computer-

60 readable medium comprising:
one or more instructions for establishing a bearer channel

between the first terminal and the second terminal;
one or more instructions for determining a common

multiplexer level;
one or more instructions for determining two or more

H.245 messages associated with set up parameters for
an initial mode of operation;

associating them with the relevant message is required. One
approach would be to use Numbered SRPs are required. The
alternatives to this scheme are based on a Selective ACK, or
a sliding window scheme, as described below.

In order to minimize implementation complexity and
maintain maximum consistency it is recommended that a
sliding window scheme is used. This will allow the H.324/
H.245 implementation to send a maximum ofn SRP packets
without corresponding ACKs being received. The H.245
implementation itself must maintain locking to ensure that
only one SDU ACK is outstanding from each state machine
instance (typically per H.245 procedure), otherwise message
sequences within each state machine cannot be guaranteed.

In order to enable this behavior the H.324 entity must be
able to signal to the far end that it is capable ofhandling this
scheme. It is suggested that this be included with Terminal
Capability Set, as is the case with NSRP, but a alternative
header field would be required to specify the remote han­
dling of this case. In the case where the fast connect scheme
described above is used this will have no impact on call
setup time, however it will improve speed and reliability for
subsequent H.245 control operations.

The previous description of the preferred embodiment is
provided to enable any person skilled in the art to make or
use the present invention. The various modifications to these 25

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 30

accorded the widest scope consistent with the principles and
novel features disclosed herein. For example, the fnnction­
ality above may be combined or further separated, depend­
ing upon the embodiment. Certain features may also be
added or removed. Additionally, the particular order of the 35

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
and/or hardware depending upon the embodiment. Of
course, one or 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
only and that various modifications or changes in light
thereofwill 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:
50

1. A method of initiating a call with reduced session set-up
times using one or more telecommnnication networks, the
method being provided between at least a pair of H.324
terminals coupled to the one or more telecommunication
networks, the method comprising: 55

establishing a bearer channel between the first terminal
and the second terminal;

determining a common multiplexer level;
determining two or more H.245 messages associated with

set up parameters for an initial mode of operation;
concatenating the two or more H.245 messages into one

or more SRP command frames according to a size of an
SRP command frame;

transmitting the one or more SRP command frames
including the two or more H.245 messages from the 65

first terminal to the second terminal through the bearer
channel;
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24. The method of claim 21 wherein the first message is
an SRP message or an NSRP message and the second
message is a variant NSRP message.

25. The method of claim 21 further comprising reverting
to a normal mode of operation after determining that a
response associated with the second message has not been
received.

26. The method of claim 21 wherein the H.324 terminal
comprises at least one of an H.324M terminal or a 3G-324

10 M terminal.
27. A method of initiating an H.324-like session with

reduced set-up times using one or more telecommunication
networks, the method being provided between at least a pair
ofH.324-like terminals coupled to the one or more telecom-

15 munication networks, the method comprising:
establishing a bearer channel between the first terminal

and the second terminal;
determining a common multiplexer level;
concatenating two or more H.245 messages into one or

more SRP-like command frames;
transmitting the one or more SRP-like command frames

including the two or more H.245 messages from the
first terminal to the second terminal;

receiving one or more SRP-like response messages at the
first terminal, wherein each ofthe one or more SRP-like
response messages is associated with one of the one or
more SRP-like command frames; and

establishing the H.324-like session between the first ter­
minal and the second terminal through the bearer
channel, wherein establishing the H.324-like session is
performed in less than ten round trip times after estab­
lishing the bearer charmel.

28. The method of claim 27 wherein the one or more
35 SRP-like command frames are one or more SRP, NSRP or

windowed NSRP command frames.
29. The method of claim 27 wherein the one or more

SRP-like command frames comprise two or more SRP-like
command frames, the two or more SRP-like command

40 frames being transmitted in a pipelined fashion.
30. The method of claim 27 wherein the two or more

H.245 messages comprise one or more H.245 OpenLogi­
calChannel messages.

31. The method of claim 30 wherein the two or more
45 H.245 messages further comprise one or more H.245 Mul­

tiplexEntrySend messages.
32. The method of claim 27 wherein the H.324-like

session comprises an audio logical charmel and a video
logical charmel.

50
33. The method of claim 27 wherein establishing the

H.324-like session is performed in five or fewer round trip
times after establishing the bearer channel.

34. The method of claim 27 wherein the H.324 session
55 comprises at least one of an H.324M session or a 3G-324M

sessIOn.
35. A method of initiating an H.324-like session with

reduced set-up times using one or more telecommunication
networks, the method being provided between at least a pair

60 ofH.324-like terminals coupled to the one or more telecom­
munication networks, the method comprising:

establishing a bearer channel between the first terminal
and the second terminal;

determining a common multiplexer level;
concatenating an H.245 TerminalCapabilitySet message

and an H.245 MasterSlaveDetermination message into
one or more SRP-like command frames;

one or more instructions for concatenating the two or
more H.245 messages into one or more SRP command
frames according to a size of an SRP command frame;

one or more instructions for transmitting the one or more
SRP command frames including the two or more H.245
messages from the first terminal to the second terminal
through the bearer channel;

one or more instructions for receiving one or more SRP
acknowledge messages associated with the one or more
SRP command frames at the first terminal from the
second terminal;

one or more instructions for processing at least the two or
more H.245 messages during a first time period; and

one or more instructions for establishing the initial mode
of operation between the first terminal and the second
terminal through the bearer channel.

16. The computer-readable medium of claim 15 further
comprising transmitting one or more additional SRP-like
command frames including two or more H.245 messages
only after the one or more SRP-like acknowledge messages 20

have been received by the first terminal.
17. The computer-readable medium of claim 15 wherein

the two or more H.245 messages include one or more H.245
messages that are selected from terminal capability set
request, master slave determination request, open logical 25

channel request, and multiplex table entry send request.
18. The computer-readable medium of claim 15 wherein

the concatenated two or more messages are encoded using
an ITU-T Abstract Syntax Notation (ASN.l) Packed Encod-
ing Rules. 30

19. The computer readable medium of claim 15 wherein
the H.324 terminal comprises at least one of an H.324 M
terminal or a 3G-324M terminal.

20. The computer readable medium of claim 15 wherein
the one or more SRP command frames are one or more SRP,
NSRP or windowed NSRP command frames.

21. A method of establishing a session characterized by a
plurality of session characteristics, the session being pro­
vided between a pair of H.324-like terminals coupled
through a telecommunications network, the method com­
prising:

determining a multiplexer level;
transmitting a first message from a first H.324-like ter­

minal to a second H.324-like terminal at a first time;
transmitting a second message from the first H.324-like

terminal to the second H.324-like terminal before a
roundtrip time has elapsed from the first time, wherein
the second message is different than the first message;

receiving a response associated with the first message, the
response associated with the first message being trans­
mitted from the second H.324-like terminal to the first
H.324-like terminal;

determining that a response associated with the second
message has not been received from the second H.324­
like terminal at the first H.324-like terminal;

establishing the session, wherein session negotiations
related to establishing the session are performed based,
in part, on the first message; and

transmitting at least one of audio or video in accordance
with the plurality of session characteristics.

22. The method of claim 21 wherein the first message and
the second message each comprise an H.245 TerminalCa­
pabilitySet and an H.245 MasterSlaveDetermination.

23. The method of claim 21 wherein the first message 65

comprises an H.245 TerminalCapabilitySet and the second
message comprises an H.245 MasterSlaveDetermination.
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20
transmitting the one or more SRP-like command frames

including the concatenated messages from the first
tenninal to the second terminal;

receiving one or more SRP-like response messages at the
first tenninal, wherein each ofthe one or more SRP-like
response messages is associated with one of the one or
more SRP-like command frames; and

establishing the H.324-like session between the first ter­
minal and the second tenninal through the bearer
channel, wherein establishing the H.324-like session is 10

perfonned in less than ten round trip times after estab­
lishing the bearer channel.

36. The method of claim 35 further comprising concat­
enating an H.245 Acknowledgement message with the
H.245 TenninalCapabilitySet message and the H.245 Mas- 15

terSlaveDetermination message.
37. The method of claim 35 wherein the H.324 tenninal

comprises at least one of an H.324M tenninal or a 3G-324M
terminal.

38. The method of claim 35 wherein the one or more SRP 20

command frames are one or more SRP, NSRP or windowed
NSRP command frames.

39. A method of initiating an H.324-like session with
reduced set-up times using one or more telecommunication
networks, the method being provided between at least a pair 25

ofH.324-like terminals coupled to the one or more telecom­
munication networks, the method comprising:

establishing a bearer channel between the first tenninal
and the second tenninal;

detennining a common multiplexer level; 30

concatenating two or more H.245 messages into one or
more SRP-like command frames;

transmitting the one or more SRP-like command frames
including the concatenated H.245 messages from the
first tenninal to the second tenninal; 35

receiving one or more SRP-like response messages at the
first tenninal, wherein each ofthe one or more SRP-like
response messages is associated with one of the one or
more SRP-like command frames;

concatenating two or more second H.245 messages into 40

one or more second SRP-like command frames;
transmitting the one or more second SRP-like command

frames including the concatenated second H.245 mes­
sages from the first terminal to the second tenninal;

receiving one or more second SRP-like response mes- 45

sages at the first terminal, wherein each of the one or
more second SRP-like response messages are associ­
ated with one of the one or more second SRP-like
command frames; and

establishing the H.324-like session between the first ter- 50

minal and the second tenninal through the bearer
channel, wherein establishing the H.324-like session is
perfonned in less than ten round trip times after estab­
lishing the bearer channel.

40. The method of claim 39 wherein the two or more 55

second H.245 messages comprise an H.245 TerminalCapa­
bilitySetAck message, an H.245 MasterSlaveDetennina­
tionAck message, and one or more H.245 OpenLogical­
Channel messages.

41. The method of claim 39 wherein transmitting the one
or more second SRP-like command frames is performed
after receiving the one or more SRP-like response frames.

42. The method of claim 39 wherein the H.324session
comprises at least one of an H.324M session or a 3G-324 M
sessIOn.

43. The method of claim 39 wherein the one or more SRP
command frames are one or more SRP, NSRP or windowed
NSRP command frames.

44. The method of claim 39 further comprising:
concatenating two or more third H.245 messages into one

or more third SRP-like command frames;
transmitting the one or more third SRP-like command

frames including the concatenated third H.245 mes­
sages from the first tenninal to the second tenninal; and

receiving one or more third SRP-like response messages
at the first tenninal, wherein each of the one or more
third SRP-like response messages are associated with
one of the one or more third SRP-like command
frames.

45. The method ofclaim 44 wherein the two or more third
H.245 messages comprise two H.245 OpenLogicaiChannel
messages.

46. The method of claim 44 wherein:
the two or more H.245 messages comprise an H.245

TenninalCapabilitySet message and an H.245 Master­
SiaveDetennination message;

the two or more second H.245 messages comprise an
H.245 OpenLogica/Channel message associated with
an audio channel, and an H.245 OpenLogicalChannel
message associated with a video channel; and

the two or more third H.245 messages comprise an H.245
OpenLogicalChannelAck message associated with a
second audio channel and an H.245 OpenLogicalChan­
nelAck message associated with a second video chan­
nel.

47. The method of claim 46 wherein:
the two or more second H.245 messages further comprise

one or more H.245 MultiplexEntrySend messages; and
the two or more third H.245 messages further comprising

one or more H.245 MultiplexEntrySendAck messages.
48. The method of claim 44 wherein:
the two or more H.245 messages comprise an H.245

TenninalCapabilitySet message and an H.245 Master­
SlaveDetennination message;

the two or more second H.245 messages comprise an
H.245 TerminalCapabilitySetAck message and an
H.245 MasterSlaveDeterminationAck message; and

the two or more third H.245 messages comprise an H.245
OpenLogicalChannel message associated with an audio
channel and an H.245 OpenLogicalChannel message
associated with a video channel.

49. The method ofclaim 48 wherein the two or more third
H.245 messages further comprise one or more H.245 Mul­
tiplexEntrySend messages.

* * * * *


