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(57) ABSTRACT

A method of initiating a set up process for a call between
users with reduced set up times using one or more 3G
telecommunication networks. The method includes estab-
lishing a bearer channel between a first terminal and a
second terminal after a call signaling process and determin-
ing, at the first terminal, one or more preferences for a call
between the first terminal and the second terminal. The one
or more preferences are associated with one or more modes
of operation for the call. The method also includes deter-
mining a mobile level for operations and interleaving the
one or more preferences, the mobile level for operations, and
one or more media streams. The method further includes
transferring the one or more preferences, the mobile level for
operations, and the one or more media streams from the first
terminal to the second terminal through a portion of a
telecommunication network using the bearer channel.
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FAST SESSION SETUP EXTENSIONS TO H.324

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
No. 60/636,638, filed Dec. 15, 2004, which is incorporated
by reference herein for all purposes.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to methods
of establishing multimedia telecommunication (a multime-
dia “call”) between equipment (“terminals™). More particu-
larly, the invention provides methods for reducing the time
required to establish calls between terminals that implement
the ITU-T H.324 Recommendation and other Standards and
Recommendations derived from or related to this such as the
3G-324M recommendation developed and adopted by the
Third Generation Partnership Projects (3GPP and 3GPP2).
Merely by way of example, the invention has been applied
to the establishment of multimedia telecommunication
between 3G-324M (H.324M based protocol) multimedia
handsets on a mobile telecommunications network, and
between 3G-324M multimedia 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 recognized that the invention may also include
other applications.

[0003] H.324 is an International Telecommunication
Union (ITU) protocol standard for multimedia communica-
tion over general switched networks (GSTN). H.324M is an
extension of H.324 for operations over mobile networks, and
3G-324M is a recommendation by the third generation
partnership program (3GPP) defining adaptation of H.324M
for use within 3GPP and also adopted by 3GPP2. We call
H.324-like equipment devices and systems employing pro-
tocol based or derived from H.324. H.324-like equipment
can connect to other H.324-like equipment via switching
centers and to other non-H.324-like equipment through
multimedia gateways. An example of a non-H.324-like
equipment is an H.323 equipment. H.323 is an International
Telecommunication Union protocol Standard for multime-
dia communication over non-guaranteed bandwidth packet
networks. An H.323-like equipment is an equipment that
employs a protocol based or derived from the H.323 proto-
col.

[0004] Without any loss of generality, we will use the term
“H.324” to indicate H.324-like equipment including
H.324M and 3G-324M equipment and “H.323” to indicate
H.323-like equipment.

[0005] Also without any loss of generality we use the term
“equipment” to indicate either a user end equipment such as
a handset, or network end equipment such as a switch or
gateway. The term “equipment” covers the meaning of
“entity.” We also use the terms “equipment” and “terminal”
interchangeably, and they both indicate the same meaning in
the present document.

[0006] Ifa call is made between equipments which are an
embodiment of the H.324, H.324M or 3G-324M, the first
stage of the call is to establish an end-to-end bearer between
the equipments. This stage is called Call Signaling and is
outside the scope of H.324, except where modems and the
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General Switched Telephony Network are used. The second
stage of the call is to establish the H.324 session, to provide
a means of transporting video, audio and data between the
equipments in a format that is known to, and supported by
the equipments. In order to do this H.324M makes use of
two further ITU-T Recommendations.

[0007] The first of these Recommendations used is H.223
“Multiplexing protocol for low bit rate multimedia commu-
nication”. H.223 specifies a frame-oriented multiplexing
protocol which allows the transfer of any combination of
digital voice, video and data (e.g. command and control)
information over a single communication link. The H.223
may have a number of modes of operation, specified in
Annexes A, B and C of the H.223 Recommendation that are
intended to provide increased resilience in the presence of
errors. These are also known as Mobile Levels 1, 2 and 3.
H.223 without the application of any of these Annexes is
also sometimes referred to as operating at Mobile Level 0
(base-line). H.324 has the concept of Logical Channels
which is a way of providing virtual channels over the circuit
switched link. The role of the multiplexer is to combine
(multiplex) parts of the data chunks written on the logical
channels into frames known as a Multiplexer Protocol Data
Unit (MUX-PDU). Logical Channel 0 is always available
and is used for Command and Control. Data (voice, video,
command and control and other general data) is passed
to/from the H.223 multiplexer through bitstream chunks
called service data units (SDUs). Before being multiplexed,
these different SDUs go through Adaptation Layers where
extra information may be added for purposes such as error
detection, sequence numbering and retransmission requests.

[0008] The second of these Recommendations is H.245
“Control protocol for multimedia communication” which
specifies the syntax and semantics of terminal information
messages as well as procedures to use them for in-band
negotiation at the start of or during communication. The
messages cover receiving and transmitting capabilities and
preferences, logical channel signaling and control and indi-
cation. The messages that are specified in H.245 are
expressed in the ITU-T Abstract Syntax Notation (ASN.1)
and can be classified as of Request, Response, Command or
Indication type. H.245 messages are encoded according to
the ASN.1 standard before being transmitted. When a ter-
minal sends an H.245 message of type Request it requires
that an appropriate message of type Response is sent by the
remote terminal. If the Response (sometimes referred to as
an Ack for Acknowledgement) is not received within a
certain time, the sending terminal will re-transmit the
Request or take another appropriate action if no response has
been received for repeated Requests. Re-transmission of
requests may occur a number of times. Many of the H.245
messages associated with call set up are of the Request type.

[0009] H.245 also requires a reliable link layer for proper
operation. The principal means of providing this, specified
in Annex A of H.324, is to use the Simple Retransmission
Protocol (SRP) or the Numbered Simple Retransmission
Protocol (NSRP), in which one or more H.245 messages,
known collectively as a MultimediaSystemControl PDU and
in the present document as an H.245 PDU, are formed into
SRP Command Frames prior to sending, and the receiving
terminal must send an SRP Response Frame (Sometimes
referred to as an SRP Ack) to acknowledge correct receipt of
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an SRP Command Frame. No further H.245 messages may
be sent by a terminal until the SRP Ack for the last message
has been received.

[0010] The combined effect of the requirement to send an
H.245 Response message for each H.245 Request Message
received, and of the need to receive an SRP Ack for every
SRP Command Frame sent means that a single H.245
Request message may take some time to be conveyed
successfully. The communication involved in sending an
H.245 Request message from one terminal (A) to another
(B), and getting an H.245 Response (Ack) message back is
shown in FIG. 1A, which also shows the SRP Command
Frames (SRP CF) and SRP Response Frames (SRP RF or
SRP Ack) involved when single H.245 messages are formed
into single SRP Command Frames. The H.324 standard
allows for multiple H.245 messages to be concatenated into
a single SRP Command Frame; however this capability is
often not implemented, in which case such terminals may
respond only to the first H.245 message encountered in an
SRP Command Frame. In some cases, terminals which do
not support this capability may malfunction upon receipt of
an SDU containing multiple H.245 requests or responses.

[0011] We will refer to the time taken for information
transmitted by one terminal to reach the other terminal and
be reflected back in a response to the first terminal (see
examples in FIG. 1A) as a “round trip delay.” It should be
noted that this round-trip delay assumes devices involved in
the media processing and communication do not add delays
and is intended to be a representative measure of the network
delay. An approximation of the round trip delay value can be
determined by use of the H.245 RoundTripDelayRequest
and RoundTripDelayResponse messages.

[0012] The key steps involved in setting up and connect-
ing a typical H.324 call are as follows:

[0013] 1. Call signaling (bearer establishment)—outside
the scope of H.324. Normally a modem connection if GSTN,
through ISDN, or signaling through mobile switching cen-
ters in the mobile case.

[0014] 2. Mobile level detection (MLD)—Where a com-
mon Mobile Level is agreed on between equipments. This
step is performed by H.324 equipment that supports mobile
extensions such as H.324M and 3G-324M equipment.

[0015] 3. Terminal Capability Exchange (TCS)—H.245
Messaging

[0016] 4. Master Slave determination (MSD)—H.245
Messaging

[0017] 5. Open/Close Logical Channels (OLC)—H.245
Messaging

[0018] 6. Multiplexer Table Entries Exchange (MTE)—
H.245 Messaging

[0019] Steps (3) to (6) are performed using a sequence of
H.245 Request and Response messages as described above
and illustrated in FIG. 1A. The full sequence of Request and
Response messages involved in an H.324 call is shown in
FIG. 1B. Note the order of steps (5) and (6) above can be
interchanged. It should be noted that Steps (3) to (6) relate
to procedures that are defined by underlying state machines
that are also known as Signaling Entities. The relevant
signaling entities are:
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[0020] 1. Capability Exchange Signaling Entity (CESE)

[0021] 2. Master Slave Determination Signaling Entity
(MSDSE)

[0022] 3. Logical Channel Signaling Entity (LCSE)
[0023] 4. Multiplex Table Signaling Entity (MTSE)

[0024] Once these steps have completed, media (video,
audio and data) can flow between the terminals. Note the
H.245 messages flow on the Logical Channel 0 which as
previously described is predefined and carried by the means
of the multiplexer predefined Multiplex Table Entry 0. Once
other Multiplex Table Entries have been exchanged these
can also be used in conjunction with H.245 messages.

[0025] Thekey steps above are often handled sequentially;
however this results in as many as ten H.245 message round
trip delays in order to establish an H.324 session with two
logical channels in each direction. In addition, the SRP
scheme (or Numbered version—NSRP, in cases where the
mobile level is greater than zero) used for H.324/H.245,
which requires an SRP message to be received by the
endpoint for every message sent, prior to sending any other
message, regardless of whether it is associated with the same
Signaling Entity or not, further limits the scope to pipeline
messages on the network, making call set up slower than if
this were not the case. SRP messages are not shown in FIG.
1B.

[0026] For H.324M, the Terminal Capabilities Set request
(TCS) step described above and shown in FIG. 1B is
preceded by a mobile level detection/multiplexer synchro-
nization phase. This consists of each terminal transmitting a
repeating pattern of bits (flags) that indicate the highest
Mobile Level at which it operates. Each terminal examines
the flags that it is receiving. If these flags represent a lower
Mobile Level then the terminal drops down to the same
lower level. When both terminals are transmitting the same
flag sequence this step completes.

[0027] Arising from the set of procedures described above
that are required to take place to establish an H.324M call,
when a call is made from a terminal which is an embodiment
of the H.324 it is prone to suffer from long call set up time,
which is the interval between the time that the call signaling
is initiated to the time that the exchange of voice and video
commences between an H324-like end-point (H.324,
H.324M or 3G-324M) and other terminals whether H.324-
like or not.

[0028] The ITU Recommendation H.323 uses H.245 in a
similar manner to H.324 for signaling command, control and
indication messages related to a call. Unlike H.324, H.323 is
equipped with a number of features to speed up the call set
up time between H.323 equipment. Similar techniques exist
for the IETF Session Initiation Protocol (SIP) protocol.

[0029] Thus there exists a need for techniques to speed up
the call set up between H.324 like terminals and other
terminals (including servers) either of the H.324 type
directly, or terminals such as H.323 via multimedia gate-
ways that terminates the H.324 side and would have an
H.324-like termination in them. The differences between the
H.324 protocol (and its extensions such as H.324M and
3G-324M) and H.323 and other protocols mean that addi-
tional aspects need to be considered when introducing call
establishment speed-up techniques for H.324-like terminals.
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Such differences include the information about mobile levels
where they are used and the messaging and information
related to the H.223 multiplexer such as its multiplex table
entries, adaptation layers and so on.

SUMMARY OF THE INVENTION

[0030] According to the present invention, techniques for
telecommunications are provided. More particularly, the
invention 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 establishing a bearer channel
between two terminals and transmitting control signals and
media prior to completing negotiations related to the mode
of operation for the call. In other embodiments, the inven-
tion has been applied to the establishment of multimedia
telecommunication between 3G-324M (H.324M based pro-
tocol) multimedia handsets on a mobile telecommunications
network, and between 3G-324M multimedia handsets and
H.323 based terminals on a packet network using a Multi-
media Gateway to mediate between the protocols used at
each endpoint, but it would be recognized that the invention
may also include other applications.

[0031] According to an embodiment of the present inven-
tion, a method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks is provided. The method is
provided between at least a pair of H.324-like terminals
coupled to the one or more 3G telecommunication networks.
The method includes establishing a bearer channel between
a first terminal and a second terminal after a call signaling
process and determining, at the first terminal, one or more
preferences for a call between the first terminal and the
second terminal. The one or more preferences are associated
with one or more modes of operation for the call between the
first terminal and the second terminal. The method also
includes determining a mobile level for operations and
interleaving the one or more preferences, the mobile level
for operations, and one or more media streams. The method
further includes transferring the one or more preferences, the
mobile level for operations, and the one or more media
streams from the first terminal to the second terminal
through a portion of a telecommunication network using the
bearer channel.

[0032] According to another embodiment of the present
invention, a method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks is provided. The method is
provided between at least a pair of H.324-like terminals
coupled to the one or more 3G telecommunication networks.
The method includes establishing a bearer channel between
a first terminal and a second terminal after a call signaling
process and receiving, at the second terminal, one or more
preferences for a call between the first terminal and the
second terminal. The one or more preferences are associated
with one or more modes of operation for the call between the
first terminal and the second terminal. The method also
includes receiving, at the second terminal, a mobile level for
operations through a portion of a telecommunication net-
work using the bearer channel. The method further includes
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receiving, at the second terminal, one or more media steams.
According to an embodiment, the one or more preferences,
the mobile level for operations, and the one or more media
streams are interleaved. Additionally, the second terminal is
adapted to receive the one or more media streams upon
establishment of the bearer channel.

[0033] According to yet another embodiment of the
present invention, a method of initiating a set up process for
a call between users with reduced set up times using one or
more 3G telecommunication networks is provided. The
method is provided between at least a pair of H.324-like
terminals coupled to the one or more 3G telecommunication
networks. The method includes establishing a bearer chan-
nel between a first terminal and a second terminal after a call
signaling process. The method also includes transferring
media prior to establishing a session configuration. The
method further includes transferring a message with one or
more preferences for the session configuration. In a particu-
lar embodiment, the one or more preferences for the session
configuration are signaled by a custom message interleaved
with the media.

[0034] According to an alternative embodiment of the
present invention, a method of initiating a call between users
with reduced call set up times using one or more 3G
telecommunication networks is provided. The method is
provided between at least a pair of H.324-like devices
coupled to the one or more 3G telecommunication networks.
The method includes transmitting a call signaling message
from a first device to a second device through a telecom-
munication network to initiate a call and establishing a
bearer channel between the first device and the second
device once the call signaling message has been received by
the second device. The method also includes determining a
mobile level for operation and providing one or more
capabilities in a H.245 terminal capabilities set message
defining one or more modes of operation. The method
further includes transmitting the one or more capabilities in
the H.245 terminal capability set message and establishing
a mode of operation between the first device and the second
device through the bearer channel based upon at least one or
more of the one or more modes of operation.

[0035] According to another alternative embodiment of
the present invention, a method of initiating a call between
users using one or more 3G telecommunication networks is
provided. The method is provided between at least a pair of
H.324-like terminals coupled to the one or more 3G tele-
communication networks. The method includes establishing
a bearer channel between a first terminal and a second
terminal after a call signaling process and determining that
a set up process with reduced set up times is to be utilized.
The method also includes transmitting a first custom mes-
sage from the first terminal to the second terminal through
a portion of a telecommunication network using the bearer
channel and monitoring, at the first terminal, for a second
custom message from the second terminal. The method
further includes detecting if a set up process with reduced set
up times is being utilized by the second terminal and
reverting to a different set up process. In a particular
embodiment, the different set up process is characterized by
standard set up times.

[0036] According to yet another alternative embodiment
of the present invention, a method of modifying a mode of



US 2006/0159037 Al

operation for a call between users using one or more 3G
telecommunication networks is provided. The method is
provided between at least a pair of H.324-like terminals
coupled to the one or more 3G telecommunication networks.
The method includes utilizing a reduced set up time tech-
nique to establish the call between users. The call is char-
acterized by a first mode of operation according to embodi-
ments of the present invention. The method also includes
determining a second mode of operation for the call and
utilizing a conventional H.245 procedure to negotiate the
second mode of operation for the call. The method further
includes establishing the second mode of operation for the
call. In an embodiment, the second mode of operation is
characterized by additional capabilities not provided by the
first mode of operation. In a specific embodiment, the
second mode of operation is characterized by at least one of
adding a channel, removing a channel, modifying a channel,
or replacing a channel, the channel created in association
with the first mode of operation.

[0037] According to a specific embodiment of the present
invention, a method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks is provided. The method is
provided between at least a pair of H.324-like terminals
coupled to the one or more 3G telecommunication networks.
The method includes providing one or more tables stored in
one or more memories. In an embodiment, the one or more
tables include one or more predefined profiles. The one or
more predefined profiles are associated with one or more
modes of operation of a call between a first terminal and a
second terminal. The method also includes establishing a
bearer channel between the first terminal and the second
terminal by a call signaling process and indicating one or
more predefined profiles in one or more NonStandard,
standard, or custom fields in an H.245 message. The method
further includes receiving, at the second terminal, one or
more preferences for the call. The one or more preferences
specify at least one of the one or more predefined profiles.
The method additionally includes determining, at the second
terminal, a compatible mode of operation for the call, based
in part on the received one or more preferences. Moreover,
the method includes establishing, through the bearer chan-
nel, the compatible mode of operation for the call in accor-
dance with the at least one of the one or more predefined
profiles.

[0038] According to another specific embodiment of the
present invention, a method of initiating a set up process for
a call between users with reduced set up times using one or
more 3G telecommunication networks is provided. The
method is provided between at least a pair of H.324-like
terminals coupled to the one or more 3G telecommunication
networks. The method includes providing one or more tables
stored in one or more memories. In an embodiment, the one
or more tables include one or more predefined profiles. The
one or more predefined profiles are associated with one or
more modes of operation of a call between a first terminal
and a second terminal. The method also includes establish-
ing a bearer channel between the first terminal and the
second terminal by a call signaling process and indicating
one or more predefined profiles in one or more custom
messages transmitted on the bearer. The method further
includes receiving, at the second terminal, one or more
preferences for the call. The one or more preferences specify
at least one of the one or more predefined profiles. The
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method additionally includes determining, at the second
terminal, a compatible mode of operation for the call, based
in part on the received one or more preferences. Moreover,
the method includes establishing, through the bearer chan-
nel, the compatible mode of operation for the call in accor-
dance with the at least one of the one or more predefined
profiles.

[0039] According to yet another specific embodiment of
the present invention, a method of initiating a set up process
for a call between users with reduced set up times using one
or more 3G telecommunication networks is provided. The
method is provided between at least a pair of H.324-like
terminals coupled to the one or more 3G telecommunication
networks. The method includes providing one or more tables
stored in one or more memories. In an embodiment, the one
or more tables include one or more predefined profiles. The
one or more predefined profiles are associated with one or
more modes of operation of a call between a first terminal
and a second terminal. The method also includes establish-
ing a bearer channel between the first terminal and the
second terminal by a call signaling process and indicating
one or more predefined profiles in one or more custom
messages transmitted in a call signaling message. The
method further includes receiving, at the second terminal,
one or more preferences for the call. The one or more
preferences specify at least one of the one or more pre-
defined profiles. The method additionally includes determin-
ing, at the second terminal, a compatible mode of operation
for the call, based in part on the received one or more
preferences. Moreover, the method includes establishing,
through the bearer channel, the compatible mode of opera-
tion for the call in accordance with the at least one of the one
or more predefined profiles.

[0040] According to a particular embodiment of the
present invention, a method of initiating a set up process for
a call between users with reduced set up times using one or
more 3G telecommunication networks is provided. The
method is provided between at least a pair of H.324-like
terminals coupled to the one or more 3G telecommunication
networks. The method includes determining a first set of
preferences for one or more modes of operation at a first
terminal and determining a second set of preferences for one
or more modes of operation at a second terminal. The
method also includes establishing a bearer channel between
the first terminal and the second terminal by a call signaling
process and transmitting a custom message associated with
the second set of preferences from the second terminal to the
first terminal. The method further includes selecting, at the
first terminal, one or more modes of operation from the first
set of preferences and the second set of preferences to
provide a selected one or more modes of operation. The
method additionally includes selecting, at the second termi-
nal the same one or more modes of operation selected at the
first terminal. Moreover, the method includes establishing
the selected one or more modes of operation between the
first device and the second device through the bearer chan-
nel.

[0041] Many benefits are achieved by way of the present
invention over conventional techniques. For example,
embodiments of the present invention provide for reductions
in call set up time, thereby enhancing the customer experi-
ence. Additionally, other embodiments reduce the call set up
time variability and reduce operator and network billing
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considerations. Moreover, embodiments of the present
invention maintain compatibility with existing protocols.
Depending upon the embodiment, one or more of these
benefits, as well as other benefits, may be achieved. 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 inven-
tion, 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

[0042] FIG. 1A is a diagram useful in illustrating the
communications that flow between two H.324 terminals
when an H.245 Request message is sent from one terminal
to the other;

[0043] FIG. 1B 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);

[0044] FIG. 2 is a simplified diagram illustrating the use
of AnswerFast1 according to an embodiment of the present
invention;

[0045] FIG. 3A is a simplified diagram illustrating the use
of AnswerFast2 according to an embodiment of the present
invention;

[0046] FIG. 3B is a simplified diagram illustrating the use
of AnswerFast2 according to another embodiment of the
present invention;

[0047] FIG. 4 is a simplified diagram illustrating fallback
from AnswerFast2 according to an embodiment of the
present invention;

[0048] FIG. 5 is a simplified diagram illustrating the use
of AnswerFast3 in Q.931 SETUP between two H.324 ter-
minals according to an embodiment of the present invention;

[0049] FIG. 6A is a simplified diagram illustrating the use
of AnswerFast4 according to an embodiment of the present
invention;

[0050] FIG. 6B is a simplified diagram illustrating the use
of AnswerFast4 according to another embodiment of the
present invention;

[0051] FIG. 7 is a simplified illustration of the structure of
an AnswerFast4 frame according to an embodiment of the
present invention; and

[0052] FIG. 8 is a simplified diagram illustrating a method
of AnswerFast4 according to an embodiment of the present
invention with media transmitted in AnswerFast4 frames.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

[0053] The establishment of a typical videotelephony ses-
sion between two H.324M (H.324 with its Annex C) termi-
nals requires the completion of several procedures such as
mobile level detection and H.245 messaging procedures.
Furthermore, the reliable transport of H.245 messages is
achieved using the (Numbered) Simple Retransmission Pro-
tocol (NSRP) which, in essence, provides equivalent func-
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tionality as TCP. Although the optimization of the NSRP
using techniques similar to that of TCP could reduce the
session set up time to some extent, the delays are still too
substantial and are still longer than those of H.323 without
FastConnect. The introduction of faster session set up tech-
niques into H.324 will make it consistent in terms of delays
with similar videotelephony protocols (H.323 and SIP) and
will significantly enhance the user experience. Collectively,
these techniques are referred to as AnswerFast.

[0054] According to embodiments of the present inven-
tion, several techniques, which are described more fully
below, are proposed for speeding up session set up time. In
a particular embodiment, one technique is added to an
H.324M/3G-324M Implementer Guide and the remaining
three techniques are added as Annexes to H.324. One of
ordinary skill in the art would recognize many variations,
modifications, and alternatives.

[0055] The addition of fast establishment techniques as an
Annex to H.324 and their recommendation will significantly
enhance the user experience of clients using devices based
on these standards. Further, a recommendation of 3GPP to
use the annex for 3G-324M will also lead to significantly
enhanced user experience for devices in targeted to 3GPP
releases.

[0056] Four session speed-up methods are described in the
present specification. Collectively, the methods are referred
to herein as AnswerFast and they include the following:

[0057] AnswerFastl: This method enables terminals to
group H.245 messages in a particular way to speed up the
session set up time. This method is proposed as an addition
to the H.324M/3G-324M Implementer Guide.

[0058] AnswerFast2: This method makes use of fields in
the H.245 TerminalCapabilitySet request message. This
method is proposed as an Annex to the H.324 Recommen-
dation.

[0059] AnswerFast3: This method makes use of the sig-
naling layer (TS 24.008) to incorporate one or more pre-
ferred operation modes. This method is proposed as an
Annex to the H.324 Recommendation.

[0060] AnswerFast4: This method transmits the preferred
operation mode as the first burst of bits transmitted on the
bearer channel. This method is proposed as an Annex to the
H.324 Recommendation.

[0061] As an example, one hierarchical order of utilizing
the AnswerFast techniques in H.324 is:

[0062] 1. AnswerFast3

[0063] 2. AnswerFast4

[0064] 3. AnswerFast2

[0065] 4. AnswerFastl

[0066] 5. Normal session without AnswerFast

[0067] From the hierarchy, AnswerFastl may be adopted

after successful utilization of AnswerFast3 and Answer-
Fast4. AnswerFastl may be adopted at the same time as
AnswerFast2. One of ordinary skill in the art would recog-
nize many variations, modifications, and alternatives.

[0068] Additional information related to applicable tele-
communications standards is found, for example, in the
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following references, which are incorporated herein by
reference in their entirety for all purposes.

[0069] 1. H324 ITU-T Recommendation—Terminal
for low bit-rate multimedia communication. 03/2002.

[0070] 2. 3GPP TS 24.008—Mobile radio interface
layer 3 specification; Core Network Protocols.

[0071] 3.3GPPTS 26.110—Codec for Circuit Switched
Multimedia Telephony Service.

[0072] 4.3GPP TS 26.111—Codec for circuit switched
multimedia telephony service; Modifications to H.324.

[0073] AnswerFastl

[0074] According to embodiments of the present inven-
tion, AnswerFast 1 is proposed as an addition to the H.324
Implementer’s Guide. AnswerFast]l provides a mechanism
whereby terminals combine multiple H.245 messages in
order to reduce the session set up time. The usage of H.245
within H.324 allows terminals to concatenate multiple
H.245 messages into a single PDU, thus avoiding the need
to use two round trips for each request/response pair (due to
the need for an SRP response for each PDU). Although some
deployed H.324 terminals do not take advantage of this
capability, other H.324 terminals will incorporate these
techniques.

[0075] By allowing terminals to use concatenated H.245,
AnswerFast1 techniques reduce the number of round trips
required for call set up from ten to three. As an example, a
terminal can send a MasterSlaveDetermination Request and
TerminalCapabilitySet Request messages in a single PDU,
or can send TerminalCapabilitySetAck, MasterSlaveDeter-
minationAck, Open Logical Channel Requests and Multi-
plexEntrySend Request messages in a single PDU.

[0076] According to embodiments of the present inven-
tion, AnswerFast] takes advantage of the existing protocol
facilities, rather than as an extension to it. Thus, a terminal
that implements AnswerFastl does not need to define any
behavior or protocol elements in addition to those already
allowed and defined by the H.245 and H.324 standards.

[0077] FIG. 2 is a simplified diagram illustrating the use
of AnswerFast1 according to an embodiment of the present
invention. In general, the media may be unidirectional or
bidirectional. As illustrated in FIG. 2, H.245 message are
concatenated in the AnswerFastl technique.

[0078] Interoperability with terminals that do not imple-
ment AnswerFast1 is achieved by noting that if the receiving
terminal ignores the second and subsequent H.245 elements
in a PDU, the transmitting terminal can detect any time-outs
and continues the H.245 messaging using one H.245 mes-
sage per PDU.

[0079] AnswerFast2

[0080] According to another embodiment of the present
invention, the AnswerFast2 method uses the H.245 protocol
to transmit “special” messages that are aimed at shortening
the procedure to establish a session. The concept is to
transmit special messages as soon as possible, and this can
be done in various ways. Which way is selected depends on
how stringent one wants to be with regards to departure from
conventional H.324 session establishment. For example, the
H.324 protocol mandates that the first H.245 message be the
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TerminalCapabilitySet (TCS) Request message. Hence one
can insert the special messages in the TCS. Alternatively, if
one is not concerned about literal compliance with the H.324
standard, one can also transmit a special message prior to the
TCS (in order of appearance in the message). Embodiments
of the present invention cover the concept of transmitting
special message(s) for the purpose of speeding up the
session establishment, regardless of the actual position and
order of the message, which will depend on the particular
embodiment.

[0081] These special message(s) are termed “non-stan-
dard” as the conventional H.324 protocol does not provide
for them and they are not yet standardized. For example, the
non-standard message(s) can be inserted as a “non-standard”
Capability of the TerminalCapabilitySet request message,
and this is the approach that we will describe, without loss
of generality, to illustrate the mechanics of the operations.
The “non-standard” Capability allows H.324-like terminals
to define a mode of operation that enables faster session set
up. As discussed more fully below, AnswerFast2 enables the
minimization of the amount of information that is incorpo-
rated in the non-standard Capability. As a result, embodi-
ments utilizing AnswerFast2 reduce the amount of transmit-
ted information, for example, to a minimum amount. We
refer to the non-standard Capabilities as Non-Standard
Capabilities or Non-Standard H.245 Capabilities.

[0082] FIG.3A is a simplified diagram illustrating the use
of AnswerFast2 according to an embodiment of the present
invention. As shown in FIG. 3A, a H.245 NonStandard
Capability is used between two H.324 terminals that support
AnswerFast2. The message flow between the two H.324
terminals supporting AnswerFast2 in H.245 NonStandard
Capability is illustrated. The media may be a unidirectional
or bidirectional channel. Using a minimal amount of infor-
mation to signal a capability through the use of bit fields
and/or use of profiles minimizes the amount of information
required to be transmitted. This in turn leads to minimized
call set up time, even in the reduced call set up time case.

[0083] For AnswerFast2, the profiles can be the same as
described for either AnswerFast3 or AnswerFast4, or any
variants listed. It is also possible, with minimum additional
information, or special use and interpretation of an other-
wise unused field, to indicate the use of a system of
predefined rules based on already available information. An
example could be a capability indication and the use of rules
to select from the conventional capabilities as to which
channels would be opened in an accelerated fashion. This
could be performed completely by inference, or could also
be explicitly acknowledged. An acknowledgment may also
contain extra session information, such as further informa-
tion used to open a channel.

[0084] To use AnswerFast2 in H.245 NonStandard Capa-
bility, the calling terminal includes a capability of type
NonStandardParameter in the TerminalCapabilitySet it
sends to the called party terminal (a possible format for this
capability is described more fully below). This capability
contains additional information needed by the called termi-
nal to start the session. By including this NonStandard
Capability, the calling party is enabled to accept the decision
of the called party as to whether AnswerFast2 is used, and
what channels are selected.

[0085] If the called terminal accepts the AnswerFast2
capability, it may respond with a NonStandardMessage
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containing the further information needed for the calling
terminal to start the session (a possible format for this
capability is described more fully below). In some embodi-
ments, the called terminal does not include any additional
capabilities into the TerminalCapabilitySet it sends to the
called terminal. Additionally, other H.245 messages, such as
a MasterSlaveDetermination request message, may be con-
catenated with the TerminalCapabilitySet in case the fall-
back procedure as described herein is used.

[0086] FIG. 3B is a simplified diagram illustrating the use
of AnswerFast2 according to another embodiment of the
present invention. As shown in FIG. 3B, a H.245 NonStand-
ard Capability is used between two H.324 terminals that
support AnswerFast2. The message flow between the two
H.324 terminals supporting AnswerFast2 in H.245 Non-
Standard Capability is illustrated. In this case inference or a
preference rule set is used at each terminal and the optional
response message is not required to be sent before media
transmission may begin. The media may be a unidirectional
or bidirectional channel.

[0087] AnswerFast2 Request Capability

[0088] According to embodiments of the present inven-
tion, the AnswerFast2 Request Capability is provided as
follows. A calling terminal requests AnswerFast2 by includ-
ing a capability of type NonStandardParameter into the
outgoing TerminalCapabilitySet. This capability is identified
by a NonStandardldentifier with an object ID to be deter-
mined. The data field of the NonStandardParameter is popu-
lated with a PER encoded structure with the following ASN
definition:

AnswerFast2Request ::= SEQUENCE
{
version INTEGER (1..255),
afkey INTEGER (1.MAX),
terminal Type INTEGER (0..255), -- For
MasterSlaveDetermination
multiplexEntryDescriptors SET SIZE (1..15) OF
MultiplexEntryDescriptor
OPTIONAL, -- MTE

}

[0089] The version field indicates the version of the
AnswerFast2 extension. The afkey field is a unique identifier
to identify it is an AnswerFast2 non-standard parameter and
is defined as 71123521. The terminalType field is encoded
with the same value as would be used in the terminalType
field of an outgoing H.245 MasterSlaveDetermination
Request from the calling party. And finally, the multiplex-
EntryDescriptors are settings as would be used in an out-
going MultiplexEntrySend Request.

[0090] The NonStandardldentifier is defined as “{iso (1)
member-body (2) au (36) acn (71123521) vendor specific 1
(1) vendor specific 2 (1)}, which represents AnswerFast2.

[0091] In general, itis preferable that a calling terminal be
able to open logical channels for all transmitAudioCapabil-
ity, receive AudioCapability (treated also as having the abil-
ity to transmit audio), receiveAnd TransmitAudioCapability,
transmitVideoCapability receiveVideoCapability (treated
also as having the ability to transmit audio), and receive-
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AndTransmitVideoCapability entries that are advertised in
the outgoing TerminalCapabilitySet, as the receiving termi-
nal will interpret each capability as a proposed Openlogi-
calChannel request. Each indicated capability (receive and/
or transmit) may be interpreted by the receiver as a
proposition to open a logical channel matching the capabil-
ity. Other rules, such as a preference order for acceptance, or
a limitation based on media type could be applied to
determine properties of a channel to be opened. A media
type limitation could take the form of limiting accelerated
session set up to only a single audio, single video or single
data channel.

[0092] Additionally, it is generally preferable that there is
symmetry for multiplex table entries. Thus, in some embodi-
ments, the calling terminal sets its multiplex table to be
exactly as the calling terminal specifies for its transmitted
channels. A terminal may determine its multiplex table
entries using some method, predefined, predetermined or
explicit. In cases wherein the called terminal sets its multi-
plex table entries to be exactly as the calling terminal uses,
the receiver is allowed to properly accept and process data
that is received.

[0093] The AnswerFast2 capability is contained in a Capa-
bilityDescriptor within the capability table that is distinct
from the audio, video, and user indication capabilities. This
ensures that terminals that do not support AnswerFast2 will
ignore the additional entry. Endpoints that support Answer-
Fast2 generally provide multiple capabilities in the same
CapabilityDescriptor as the AnswerFast2 capability. This
allows for future enhancement of the AnswerFast2 proce-
dure using new NonStandardIdentifier values.

[0094] AnswerFast2 Response

[0095] According to embodiments of the present inven-
tion, an AnswerFast2 Request Response may be provided as
follows. If a called terminal receives a TerminalCapability-
Set containing an AnswerFast2 capability, it will perform a
master slave determination by comparing the terminal type
value in the received AnswerFast2 request with the value for
the local terminal. 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. Alternatively if the
MasterSlaveDetermination Request is transmitted with the
TerminalCapabilitySet it may instead be used for Master
Slave determination.

[0096] The called terminal will analyze the received capa-
bility table to determine the proposed Openl.ogicalChannel
and multiplex table entries for the new connection. The
called terminal may respond with a normal TerminalCapa-
bilitySetAck if it cannot derive an acceptable channel con-
figuration, or if it is unable to accept the multiplexEntry-
Descriptors provided. This will also occur if the called
terminal does not support AnswerFast2.

[0097] If acceptable channel configurations and multiplex
table entries can be derived, the called party may replace the
normal TerminalCapabilitySetAck with a H.245 Response-
Message of type NonStandardMessage. The NonStandardI-
dentifier of the non-standard response message will have the
same object ID as the incoming AnswerFast2Request. The
data field of the NonStandardParameter is populated with a
PER encoded structure with the following ASN definition:
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AnswerFast2Response ::= SEQUENCE

sequenceNumber SequenceNumber,
version INTEGER (1..255),
decision CHOICE -- MasterSlaveDetermination
result based on “terminalType” compare
-- if terminalType is the
same then caller
master NULL,
slave NULL

-- is always the master

b

multiplexTableEntryNumber SET SIZE (1..15) OF
MultiplexTableEntryNumber OPTIONAL,

logicalChannels SEQUENCE OF OpenLogicalChannel,

[0098] The sequenceNumber field corresponds to the
sequence number value of the TerminalCapabilitySetAck
that is being replaced by this response. This allows the
calling terminal to maintain H.245 message synchroniza-
tion. The decision field indicates the master/slave status of
the called terminal, i.e. the calling terminal sets its master/
slave status to the opposite of the value indicated in this
field. The multiplexTableEntryNumber field contains a list
of all multiplex table entries that were accepted by the called
terminal. In general, there is an implied symmetry for
multiplex table entries. The called terminal sets its multiplex
table to be exactly as the caller terminal specifies for its
transmitted channels.

[0099] The logicalChannels field contains a list of all
channels that both terminals will transmit. Channels trans-
mitted from the calling party are indicated by a dataType
field of value nullData in the forwardLogicalChannelParam-
eters element in combination with an optional reversel.ogi-
calChannelParameters containing the channel information.

[0100] Fallback from AnswerFast2

[0101] According to embodiments of the present inven-
tion, fallback techniques are provided for terminals that do
not support one or more of the AnswerFast techniques
described herein. For example, for fallback from Answer-
Fast2, if the called terminal does not support AnswerFast2,
or if it rejects the proposed AnswerFast2 parameters, the
called terminal receives a conventional TerminalCapability-
SetAck and normal H.245 negotiation are used to continue
the call.

[0102] FIG. 4 is a simplified diagram illustrating fallback
from AnswerFast2 according to an embodiment of the
present invention. As illustrated in FIG. 4, the calling
terminal attempts a call with AnswerFast2 in H.245 Non-
Standard Capability to a terminal that does not support
AnswerFast2. After the calling terminal receives the
TCSAck, an MSD is transmitted an conventional H.245
negotiations are conducted.

[0103] AnswerFast3

[0104] If the underlying call signaling network is capable
of transporting terminal-defined additional data elements,
AnswerFast3 allows a H.324 calling terminal to specify a list
of session profiles as part of the Q.931 SETUP PDU. This
technique shares some similarities with the procedures per-
formed by H.323 FastConnect. According to embodiments
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of the present invention, a session profile is provided that
specifies values for the multiplexer as well as H.245 param-
eters for codecs and logical channels. In a particular embodi-
ment, exact values for the all aspects of the multiplexer,
H.245 parameters for the codecs to be used, and the logical
channels are specified by the session profiles. Using the
profiles provided by embodiments of the present invention,
the terminals are enabled to exchange the parameters of the
session at the time the called terminal accepts the call, rather
than using mobile level detection, multiple H.245 proce-
dures, and NSRP round trips after the call is accepted.

[0105] According to an embodiment of the present inven-
tion, session profiles define the following information either
explicitly or implicitly:

[0106] Initial Mobile Level

[0107] Terminal type for determining Master/Slave status
[0108] Video codec(s)

[0109] Audio codec(s)

[0110] TLogical channel numbers

[0111] H.223 MUX table entries and parameter limits
[0112] Profiles as described herein can cover several char-

acteristics of a call, all characteristics of a call, or only a
single characteristic. Additionally, profiles could be coupled
with preference rules that either make them additive, mutu-
ally exclusive, or any combination thereof. One of ordinary
skill in the art would recognize many variations, modifica-
tions, and alternatives.

[0113] Merely by way of example, separate profiles could
be used for audio, video, data and multiplexer. Overarching
profiles could use sub-profiles as piece parts or define each
detail explicitly. Profiles may also refer to other standard’s
and recommendation’s profiles. Profiles may indicate a
“transmit only”, a “receive only” or a “transmit and receive”
capability. Profiles could also be used on an individual codec
basis, whereby each codec has a different profile associated
with it.

[0114] Profile modifiers can be used to modify aspects of
several profiles in a more general way. For example, if the
bandwidth of a link was to increase, for instance double (due
to bonding or otherwise) the bandwidth associated with each
channel could also increase (e.g., double). However, if the
profile is hard coded, the channel would be under utilizing
the resources. In this case a rule could be applied to all
profiles such that all channels with variable bit rates get a
proportional increase, while constant bit rates do not. The
re-allocation could be proportional, or redundancy coding
could be put into effect on certain channels with a resulting
effective rate change. Other profile features may also be
modified on bit rate, such as video frame size or frame rate.
Thus, after a certain bit rate is met, the next frame size up
(i.e. QCIF—CIF) may be used, or the frame rate may be
increased.

[0115] Other profiles may be modified such that they only
become active under certain other conditions. An example is
a CIF video profile that does not become active until a
predetermined sufficient bit rate is met. In a particular
embodiment, the predetermined sufficient bit rate is 128
kbps, whereas in other embodiments, other bit rates are
utilized.
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[0116] An additional modifier may be the indication of an
expectation of symmetric properties for a session. One such
symmetry might be the desire to have the same codec
running for both transmit and receive. This may be desirable
due to some limitations in some devices such as processing
power or internal memory.

[0117] Audio profiles can specify many characteristics,
with non limiting examples relating to codec, maximum bit
rate and maximum number of AL-SDU (max al-sdu) frames
allowed. Video profiles can specify many characteristics,
including, but not limited to codec, frame size, maximum bit
rate, unrestrictedVectors, arithmeticCoding, advancedPre-
diction, pbFrames, decoderConfigurationInformation, com-
binations thereof, and the like. Multiplexer profiles can
specify many characteristics, including, but not limited to
multiplexer level and use of double flag or optional header,
as well as relationships between other channels for multi-
plexing data/media streams.

[0118] Profiles may also have other predefined character-
istics associated with them, such as pre-assigning logical
channel number(s) to a given logical channel type or profile
definition. Profiles can also define relationships between a
codec or logical channel and a multiplexer table entry or
multiplexer table entry number. A simple rule would be
mapping logical channel number to the multiplexer table
entry number, or vice versa, an example being multiplexer
table entry 1 mapping to/from logical channel number 1 for
an audio channel and multiplexer table entry 2 mapping
to/from logical channel number 2 for a video channel.

[0119] Profiles could be created in the Annex to the H.324
recommendation. Creating or refining further profiles in
separate documents to the H.324 Recommendation may be
used to extend profiles in a way more useful to industry. A
separate set of profiles could be specified and recommended
by H.324 and by 3GPP/3G-324M. Different profiles could
be used in different releases of 3GPP/3G-324M allowing for
the reuse of profile indices/identifiers and greater control
over capabilities required/expected in a device. Embodi-
ments of the present invention are not limited to presently
available profiles, but include the use of future profiles as
they are developed and standardized.

[0120] Merely by way of example, a number of audio,
video, and multiplex profiles are listed in the following
description. These profiles are not intended to limit the
present invention, but only to provide examples of profiles
utilized by various embodiments of the present invention.

[0121] Audio Profiles

[0122] audioProfile 0 (0x0000)
[0123] G.723.1 Audio

[0124] Baseline profile [TBD]
[0125] [Other subsets TBD]
[0126] audioProfile 256 (0x0100)
[0127] G.711 Audio

[0128] Baseline profile [TBD]
[0129] [Other subsets TBD]
[0130] audioProfile 4096 (0x1000)
[0131] GSM-AMR Audio
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[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]
[0152]

[0153] Multiplex Profiles (In the following profiles, audio
channels are represented as Al, A2, A3, etc, and video
channels are represented as V1, V2, V3, etc.

[0154] multiplexProfile 0 (0x0000)

[0155] 1={LCN A1,RC UCF}

[0156] multiplexProfile 1 (0x0001)

[0157] 1={LCN V1,RC UCF}

[0158] multiplexProfile 256 (0x0100)

[0159] 1={LCN A1,RC UCF},

[0160] 2={LCN V1,RC UCF}

[0161] multiplexProfile 512 (0x0200)

[0162] 1={LCN A1,RC UCF},

[0163] 2={LCN V1,RC UCF},

[0164] 3={LCN ALRC 25}, {LCN V1,RC UCF}
[0165] 4={LCN ALRC 22}, {LCN V1,RC UCF}
[0166] 5={LCN ALRC 5}, {LCN V1,RC UCF}
[0167] 6={LCN ALRC 25}, {LCNO,RC UCF}
[0168] 7={LCN AL,RC 22}, {LCNO,RC UCF}
[0169] 8={LCN ALRC 5}, {LCNO,RC UCF}
[0170] multiplexProfile 513 (0x0201)

[0171] 1={LCN A1,RC UCF},

[0172] 2={LCN V1,RC UCF},

[0173] 3={LCN ALRC 26}, {LCN V1,RC UCF}

Baseline profile [TBD]

audioProfile 16385 (0x1001)
GSM-AMR Audio

3G-324M recommended profile [TBD]
[Other subsets TBD]

Video Profiles

videoProfile 0 (0x0000)

H.263 QCIF Video

Baseline profile [TBD]

[Other subsets TBD]

videoProfile 16 (0x0010)

H.263 QCIF Video

3G-324M recommended profile [TBD]
[Other subsets TBD]

videoProfile 256 (0x0100)

H.261 QCIF Video

Baseline profile [TBD]

[Other subsets TBD]

videoProfile 4096 (0x1000)
MPEG4-Video

3G-324M recommended profile [TBD]
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[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]

[0211] In some embodiments, logical channels are pre-
assigned. For example, for one or more audio channels, the
logical channel numbers are 1 (Al), 17 (A2), 33 (A3), and
the like. For one or more video channels, the logical channel
numbers are 2 (V1), 18 (V2), 34 (V3), and the like. It should
be noted that AMR and MPEGH4 are as defined in 3GPP and
are used here merely for reference. One of ordinary skill in
the art would recognize many variations, modifications, and
alternatives.

4={LCN A1,RC 23}, {LCN V1,RC UCF}
5={LCN ALRC 6}, {LCN VI,RC UCF}
6={LCN A1,RC 26}, {LCNO,RC UCF}
7={LCN A1,RC 23}, {LCNO,RC UCF}
8={LCN AL,RC 6}, {LCNO,RC UCF}
multiplexProfile 528 (0x0210)

1={LCN A1,RC UCF},

2={LCN V1,RC UCF},

3={LCN A1,RC 32}, {LCN V1,RC UCF}
4={LCN A1,RC 27}, {LCN V1,RC UCF}
5={LCN ALRC 22}, {LCN V1,RC UCF}
6={LCN AL,RC 20}, {LCN V1,RC UCF}
7={LCN A1,RC 19}, {LCN V1,RC UCF}
8={LCN AL, RC 17}, {LCN V1,RC UCF}
9={LCN ALRC 15}, {LCN V1,RC UCF}
10={LCN A1,RC 14}, {LCN V1,RC UCF}
11={LCN A1,RC 7}, {LCN V1,RC UCF}
12={LCN A1,RC 2}, {LCN V1,RC UCF}
13={LCN A1,RC 32}, {LCNO,RC UCF}
14={LCN A1,RC 7}, {LCNO,RC UCF}
15={LCN A1,RC 2}, {LCNO,RC UCF}
multiplexProfile 529 (0x0211)

1={LCN A1,RC UCF},

2={LCN V1,RC UCF},

3={LCN A1,RC 33}, {LCN V1,RC UCF}
4={LCN A1,RC 28}, {LCN V1,RC UCF}
5={LCN ALRC 23}, {LCN V1,RC UCF}
6={LCN AL, RC 21}, {LCN V1,RC UCF}
7={LCN A1,RC 20}, {LCN V1,RC UCF}
8={LCN ALRC 18}, {LCN V1,RC UCF}
9={LCN ALRC 16}, {LCN V1,RC UCF}
10={LCN A1,RC 15}, {LCN V1,RC UCF}
11={LCN A1,RC 8}, {LCN V1,RC UCF}
12={LCN A1,RC 3}, {LCN V1,RC UCF}
13={LCN A1,RC 33}, {LCNO,RC UCF}
14={LCN A1,RC 8}, {LCNO,RC UCF}
15={LCN A1,RC 3}, {LCNO,RC UCF}
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[0212] Encapsulation in Q.931 Messages

[0213] Another aspect of the Q.931 signaling used in
3GPP is that some Information Elements may be preferred
over others. For example User-User Information Elements
in Set up/Connect messages may be blocked by Mobile
Switching Centers (e.g. for fraud prevention reasons). Hence
using other Information Elements in the Set up/Connect
Q.931 messages such as the Subaddress IE (see. 3GPP TS
24.008) could be more transparent to the network infrastruc-
ture.

[0214] This proposal leaves the choice of the appropriate
information element to be done with the vendors and equip-
ment providers. The Subaddress field may be more appro-
priate than the User-User Information Field. If this is the
case, a maximum size of space available to a session profile
information may be limited to 20 octets.

[0215] To efficiently utilize the limited space available in
Q.931 related signaling for terminal/user defined informa-
tion (e.g. User-User Information Element, Subaddress Infor-
mation Flement), it is preferable to use predefined session
profiles rather than incorporating encoding of messages that
explicitly define the session profile.

[0216] Regardless of whether explicit or implicit session
profiles are used, the calling party transmits its preferred
session profiles in its Set up message. The called party
responds with a selected or accepted session profile in one
of its response (Alerting, Call proceeding, Connect) mes-
sages. If a calling terminal receives a session profile
acknowledge in a response message it can proceed with
using the session profile as though the TerminalCapability-
Set, MasterSlaveDetermination, MultiplexEntrySend, and
OpenlogicalChannel state machines have completed and
established the specified profile.

[0217] After successfully setting up a session using a fast
session set up mechanism provided according to embodi-
ments of the present invention, subsequent alterations to the
session configuration can be negotiated using conventional
H.245 procedures. A reason for performing such alterations
is to overcome any limitations inherent in the use of profiles
that do not afford full expression of capabilities available
using the terminals or session characteristics that are desired.

[0218] As an example, the subsequent alterations could be
to add or remove additional channels, or to make modifi-
cations or replacements to the channels created through the
fast session set up mechanism. Additional examples of an
alteration would be an adjustment to bit rate or codec
capabilities expressed through a TerminalCapabilitySet.
Furthermore, modification to decoder information, such as
sending an OpenlogicalChannel with decoder information,
specifically decoderConfigurationlnformation, to open a
new channel, or to add a more optimal multiplexer table
entry. An example of a session characteristic requiring
alteration might be the case where a device requires sym-
metric codecs, but the rules used or information exchanged
do not allow for this expression. In this case, a resolution
could be to ignore the incorrectly asymmetric codec’s data
and re-open the channel based on the required symmetrical
requirements.

[0219] Another technique useful for symmetric codecs
and other session characteristic control is to delay message
transmission, request, response or media until after certain
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characteristics of the receiving terminal are known. An
example is that until the remote terminal characteristics are
known (e.g., codec transmission selection, capabilities, and
the like) a device may withhold some of its own message
transmissions, request, response or media. Accordingly, the
session configuration is improved by using this technique.

[0220] In general, techniques provided according to
embodiments of the present invention provide session modi-
fications that complement logical channel numbers and
multiplexer table entries that are already used by the session
set up process. The relationship between the logical channel
number or multiplexer table entry, TerminalCapability entry,
or some other aspect, and the corresponding entry in the
altering message could also be used to decide if an action is
to be considered as an alteration/modification or an addition.
For instance, an Open Logical Channel for a channel already
considered open through the use of fast session set up
techniques may be considered an alteration of the estab-
lished session. An Open Logical Channel on a new channel
may be considered a request to open a new channel. One of
ordinary skill in the art would recognize many variations,
modifications, and alternatives.

[0221] Acceptance of an AnswerFast3 request by the
called terminal results in a predetermined status of master
slave determination by comparing the terminal type value in
the received AnswerFast3 request with the value for the
local terminal. 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. Other variants are
available, such as the transmission of an additional random
number, in a similar fashion to Master Slave determination,
may be used to reduce the likelihood of this resolution being
decided on the caller/callee status. It is also possible that in
some cases, an inability to resolve this status in a symmetri-
cal way would be a sufficient condition to revert to another
set up technique.

[0222] FIG. 5 is a simplified diagram illustrating the use
of AnswerFast3 in Q.931 SETUP between two H.324 ter-
minals according to an embodiment of the present invention.
In general, the media may be a unidirectional or bidirec-
tional channel.

[0223] As illustrated in FIG. 5, a calling terminal requests
AnswerFast3 by including a request PDU in the Q.931
SETUP message (e.g., the Subaddress field Information
Element). In an embodiment, the message is populated with
a PER encoded structure with the following ASN definition:

AnswerFast3Request ::= SEQUENCE

version

terminal Type
MasterSlaveDetermination

initialMobileLevel INTEGER (0..7), -- [4,7] are
reserved

h223Extension CHOICE

INTEGER (1..255),
INTEGER (0..255), - For

h223 AnnexADoubleFlag BOOLEAN,
h223 AnnexBOptionalHeader BOOLEAN,

audioProfiles
(0..65535),
videoProfiles

SEQUENCE (1..65535) OF INTEGER

SEQUENCE (1..65535) OF INTEGER
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-continued

(0..65535),
multiplexProfiles

INTEGER (0..65535),
mediaWaitForConnect BOOLEAN,

SEQUENCE (1..65535) OF

[0224] As will be evident to one of skill in the art, in
embodiments in accordance with 3GPP TS 24.008, the
overall length of the AnswerFast3Request PDU cannot
exceed the Q.931 prescribed Information Flement length.

[0225] A  called terminal responds to  an
AnswerFast3Request by including a response PDU in one of
the allowed Q.931 response messages to establish a session
on the underlying network. For example in 3GPP, the
response message could be the Alerting, Call Proceeding, or
Connect message depending on the type of called terminal
and whether gateways are used in the core network. The
called terminal can easily check for the presence of the
AnswerFast3 Response message in each response message it
receives. Embedding the AnswerFast3 Response message in
an early message such as the Alerting or Call Proceeding
could allow the calling terminal to use the time until a
Connect message is received for house-keeping purposes.

[0226] In an embodiment, the AnswerFast3 Response
message is an ASN.1 PER encoded structure with the
following definition:

AnswerFast3Response ::= SEQUENCE
{
version INTEGER (1..255),
terminal Type INTEGER (0..255), --
MasterSlaveDetermination result
-- based on “terminal Type”
comparison.
-- If terminalType is the same then
caller
-- is always the master
audioProfile INTEGER (0..65535),
videoProfile INTEGER (0..65535),
multiplexProfile INTEGER (0..65535),

[0227] As will be evident to one of skill in the art, in
embodiments in accordance with 3GPP TS 24.008, the
overall length of the AnswerFast3Request PDU cannot
exceed the Q.931 prescribed Information Flement length.

[0228] 1If a calling terminal does not receive a session
profile acknowledge in the CONNECT message, it may
assume that the called terminal does not support Answer-
Fast3, or has not accepted any of the specified profiles. In
this case, the calling terminal will proceed with the connec-
tion as if AnswerFast3 is not used. Thus, an AnswerFast3
fallback mode is provided by embodiments of the present
invention. The calling terminal can also attempt to use
AnswerFast2 as discussed more fully above. The calling
terminal can also attempt to use AnswerFast4 as discussed
more fully below.
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[0229] AnswerFast4

[0230] AnswerFast4 is a method for speeding up the call
set up by communicating the preferred session profiles,
including those described in AnswerFast3 above, on the
bearer channel instead of the signaling channel. The session
profiles or preferences are messages similar to those
described above, and can be further encoded for noise
immunity purposes using error control techniques to
improve error resiliency. The proposed session profile infor-
mation is transmitted on the bearer channel as soon as it is
established, and is repeated at some rate until AnswerFast4
fallback phase begins. We call the preferences message
transmitted by the calling terminal (entity that originated the
call) the Caller AF4 Request and the message transmitted by
the called party terminal the Answerer AF4 Request. The
AF4 messages are selected in a way that non AF4 supporting
terminals will ignore the messages as unknown noise, cor-
ruption, or unwanted data. The called party message also
contains preferences. Once the called party terminal detects
the Caller AF4 Request, it analyses the request and may
transmit an Answerer AF4 Response.

[0231] 1t should be noted that the term AF4 Response
message as used in this specification is an optional message,
and such a message is not necessary to the operation of AF4,
but is provided for flexibility, for example, for H.324 ter-
minals that need acknowledgement for instance of the
selected mode of operation. An example may be a gateway
with H.324 termination. Gateways typically need to allocate
resources for transcoding, and changing the transcoding
resources may be costly in complexity and processing time.
In this case, the AF4 Response message may alleviate the
complexity, although at the cost of slightly increased session
set up time compared to the case where an AF4 Response is
not used. Another example of the tradeoff of flexibility
versus efficiency of set up time, is the simplification of the
session profiles or preferences, in that one can elect for an
approach where flexibility is not paramount but set up time
is, and one can opt in this case to the simplest mechanism to
signal preferences, which would include the use of prede-
termined profiles, and their combination as messages with
media and mobile level sequences in order to achieve fast
session set up, fastest fallback, but not necessarily the most
flexible in terms of ability to transmit custom profiles or
data. The AF4 concept described in this specification covers
the principle of transmitting a “signal” early on the bearer,
and independently of the H.245 messaging, and how the
“signal” is exploited by the peer terminal as an indication of
supporting similar acceleration technique, and provide the
means to exchange media with minimal signaling. The
description in the present specification covers embodiments
that include the optional AF4 Response for completeness.

[0232] FIG. 6A is a simplified diagram illustrating
AnswerFast4 according to an embodiment of the present
invention. For AnswerFast 4, the session profiles are similar
to that described in the AnswerFast3 section. Alternatively,
the session profiles can be explicitly expressed (instead of
being predefined). The AnswerFast4 Request message can
be constructed according to the procedure described below.

[0233] FIG. 6B is a simplified diagram illustrating
AnswerFast4 according to another embodiment of the
present invention. In this case, inference or a preference rule
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set is used at each terminal and the optional response
message is not required to be sent before media transmission
may begin.

[0234] AnswerFast4 Frames & Synchronization Flags

[0235] FIG. 7 is a simplified illustration of the structure of
an AnswerFast4 frame according to an embodiment of the
present invention. As illustrated in FIG. 7, the AnswerFast4
request and response frames are octet aligned. Accordingly,
AnswerFast4 message transmissions are octet aligned,
allowing for compatibility with conventional transmissions
of other mobile levels.

[0236] According to an embodiment, the Frame Info field
of the AnswerFast4 frame has the values shown in Table 1:

TABLE 1
Frame Info Description
0x00 Request Frame
0x01 Response Frame
0x02 ... O0x7F Reserved

MSB of Frame Info 1 —> Payload length present
& Payload length >=1.
0 —> Payload length is not

present. No payload

[0237] The payload length field indicates the payload size
before applying emulation insertion octets. The messages
can be optimized for size by use of a payload present
indicator, that if not present would leave the message at a
minimum size. If payload were present, a payload present
indicator, a payload length and a payload would all be
included in the message.

[0238] In general, the payload can be of any length. In
some applications, the frame information is configured to
limit the payload to 150 octets, as in many networks, frames
are transmitted and processed in 160 octets time-slots.
Depending on the network configuration, the payload length
will be varied as appropriate to the particular applications.

[0239] The messages can also be used for differing pur-
poses depending on certain values in a header field. Different
message types, such as Request, Response or Command and
Indication, or media could be indicated. Also, sequence
numbers or segment indicators could also be used for error
resiliency and protocol use.

[0240] Referring once again to FIG. 7, the CRC field is 16
bits in length and is determined by applying a Cyclic
Redundancy Check (CRC) to the entire frame excluding the
AnswerFast4 Sync Flags. In an embodiment, the CRC is as
described in accordance with 8.1.1.6.1/V.42. On detecting
CRC error, the frame will be discarded.

[0241] Error detection or error correction can be added to
AnswerFast4 messages if desired. Error correction could be
used with a Forward Error Correction code similar to those
already used in H.324 for higher multiplexer levels and a
modification to the message allowing transmission of the
required information. Error detection could be implemented
using a cyclic redundancy check. The CRC value could be
transmitted in the message in a specified field.

[0242] Multiplexer synchronization flag emulation protec-
tion may be performed on AnswerFast frames to ensure the
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entire message appears as noise and/or unwanted data on the
bearer. This ensures that any transmissions are not misin-
terpreted by legacy devices as conventional transmissions
such as level detect. It also affords the ability to invisibly
transmit AnswerFast4 messages during a session through
another legacy device, such as a gateway, that may be
capable of intercepting legacy transmissions.

[0243] Before sending the frame to the bearer, an emula-
tion insertion procedure is performed. The fields with Pay-
load Length, Payload, and CRC are applied with an emu-
lation insertion procedure. In an embodiment, all octets with
values 0xA3, 0x35, 0xE1, 0x4D, 0x19, 0xB1 and 0x7E are
duplicated by 1 octet with the same value.

[0244] Once both terminals detect an AnswerFast4
Request message, they will determine the media or media
modes. When an AF4 Response message is in use, and when
a terminal can successfully determine the media mode
according to the media preference, AnswerFast4 Response
can be sent. Again, the AF4 Response message is optional,
and can be used as a confirmation in some situations, for
example, if a terminal such as a gateway prefers to confirm
the media codec selections prior to proceeding with a
session. Another situation in which a Response is used is if
the AnswerFast4 Request contains some application specific
information request, for example, an encryption key.

[0245] There are many ways that a media mode can be
determined according to the preferences and capabilities
expressed from each device. If preferences resemble H.245
preferences (e.g. expressed by TCS, OLCs, and the like)
codecs may be selected in the same way as normal H.245
message exchanges except that transactions are conducted
implicitly till the final outcome. This technique forms an
Inferred Common Mode (ICM) and it may be deduced
according to capability preferences and media mode conflict
resolution as specified in B.2.2.2 and C.4.1.3 in H.245.

[0246] Many other restrictions and rules sets for determin-
ing media mode are also possible, and some may be made
over fewer variable characteristics. If profiles are used, then
a simple matching of capabilities in preferred order could be
conducted. For example if audio profiles 0x0000, 0x0100,
0x1000 are supported by a device, and it receives indication
that a peer device supports only 0x01000, then 0x0100
would be selected. For the case where more than one profile
capabilities are common to the devices, a preference selec-
tion will be made. An example of a preference rule would be
to assign preference to the order in which the profiles are
expressed. This preference order could be forward or
reverse, and could be modified by other inputs. Another rule
could be to select a preference based on index, either highest
or lowest. For example if audio profiles 0x0000, 0x0100,
0x1000 are supported by a device, and it receives indication
that a peer device supports 0x0000 and 0x01000, then
0x0100 could be selected by a rule using a highest index
rule. One of ordinary skill in the art would recognize many
variations, modifications, and alternatives.

[0247] Once a terminal detects an AnswerFast4 Request
message, it can determine configurations (media/data/mul-
tiplexer modes) for both itself and the remote device accord-
ing to the preferences received and the preferences it will
transmit or has transmitted. The determination of configu-
ration can be made from the input/presence of the Answer-
Fast4 message and a set of predefined rules. These rules may
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be predefined or predetermined based on some input, or may
be simple rules based on explicit messages. Rules may, or
may not, re-use rules that already exist in a device presently,
such as H.245 most preferred mode.

[0248] The AnswerFast4 Sync Flag is defined as illus-
trated in Table 2.

TABLE 2
0xA3 1010 0011
0x35 0011 0101

[0249] An AnswerFast4 synchronization flag may be
selected to ensure that it is not interpreted as a conventional
message, but instead appears as noise/ignorable data to a
conventional terminal. In an embodiment, one AnswerFast4
Synchronisation Flag is inserted immediately before and
after each AnswerFast4 Frame. Generally, only one Answer-
Fast4 Synchronisation Flag will exist in between two con-
secutive AnswerFast4 Frames.

[0250] Embodiments of the present invention provide a
procedure for constructing AnswerFast4 Requests and
Responses. Once the bearer is established, if a terminal
supports AnswerFast4, it will preferably immediately send
an AnswerFast4 Request frame. In an embodiment, the
frame may be repeated until one of the following situations
occurs:

[0251] An AnswerFast4 Request frame is detected;

[0252] A valid mobile level stuffing flag is detected, as
described in C.6/H.324; or

[0253] A time out occurs, and no valid AnswerFast4
Request has been detected.

[0254] When valid mobile level stuffing flags are detected,
normal H.324 session procedure will be used according to
Annex C/H.324. When an AnswerFast4 Request is detected,
the payload is processed according to the AnswerFast4
Payload Handling procedure described in more detail below.

[0255] 1If the payload is interpreted successfully, the ter-
minal accepts it by sending an AnswerFast4 Response frame
if this option is used. Note that the AnswerFast4 Response
itself does not require payload data. The frame is repeated,
except the payload field which may contain media data if
media data tunneling is desired (alternatively media could
have been transmitted based on a predetermined modes if
flexibility is not paramount), until one of the following
situations occurs:

[0256] An AnswerFast4 Response (if in use) is detected;
or

[0257] A valid mobile level stuffing flag is detected, as
described in C.6/H.324.

[0258] During transmission of the AnswerFast4 Response,
media may be transmitted in the payload field of the Answer-
Fast4 Response frame if responses and media tunneling are
in use. As an example, the payload content may contain a
MUX-PDU, which is in accordance with the specification of
H.223, using the finally agreed mobile level. In general, the
payload length will not be more than 150 octets. According
to embodiments of the present invention, all terminals



US 2006/0159037 Al

supporting AnswerFast4 will support and handle MUX-
PDUs if included in the AnswerFast4 messages.

[0259] An AnswerFast message, for example, Answer-
Fast4 messages in particular, may contain media as their
payload. This media may take the form of a MUX-PDU at
a given multiplexer level, but it may be a specific other
coding, such as the native codec bit stream form in an
AnswerFast message, to take advantage of other attributes
that coding may posses. If media is sent in an AnswerFast
message, then it is not necessary to redundantly transmit the
message, and instead a train of messages containing media
can be sent that represent the audio/visual/data of the
session. Alternatively, the media may simply be transmitted
in appropriate MUX-PDUs on the bearer (without tunneling
in AF4 messages).

[0260] FIG. 8 is a simplified diagram illustrating a method
of AnswerFast4 according to an embodiment of the present
invention with media transmitted in AnswerFast4 frames.

[0261] After sending an AnswerFast4 Request and option-
ally detecting an AnswerFast4 Response, the terminal will
begin a normal session using the agreed mobile level. Audio
and video exchange will also start immediately if they have
not been started during the AnswerFast4 Response stage if
in use. Utilizing embodiments of the present invention,
audio and video exchange are enabled to continue seam-
lessly if they have been started during the AnswerFast4
Response stage whether used or not.

[0262] If acceptable media is sent as part of an Answer-
Fast4 message, then a seamless continuance of that media is
preferable through any session configuration modifications.
As configurations are accepted, or even in some cases where
some aspects of a session require fallback to a different
technology (e.g., AnswerFast2 or even conventional opera-
tion) seamless continuance of the media is needed to provide
the best user experience. An example of seamless media join
would be where a particular framing is chosen in the
AnswerFast media messages. Then, upon establishment of
the session, the configuration is known to be of a different
particular type, e.g. at a particular multiplexer level. The
receiver is therefore capable of extracting the media from
both types of streams/framings and rendering them to the
user (or transmitting them to a remote endpoint in the case
of a gateway).

[0263] If after receiving an AnswerFast4 Request, the
terminal decides not to proceed with AnswerFast4 proce-
dure, the terminal will immediately continue normal H.324
session procedure according to Annex C/H.324 as described
in more detail below. Audio and video coding will be
restarted if they have been started during sending Answer-
Fast4 Response frames.

[0264] If some, or all, aspects of an AnswerFast4 session
are not successful, then a fallback to AnswerFast2 technol-
ogy is recommended. If a configuration mismatch suggests
a correction, then AnswerFast2 techniques can be used to
determine the correct mode and, if necessary, restart the
codecs and logical channels in the fashion expected by the
remote device. If AnswerFast2 (optionally with Answer-
Fastl and/or some SRP extensions) does not succeed, con-
ventional behavior should be adopted. One of ordinary skill
in the art would recognize many variations, modifications,
and alternatives.
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[0265] If after sending and receiving AnswerFast4
Requests, the calling terminal does not detect an Answer-
Fast4 Response if in use, but valid mobile level stuffing
flags, the terminal may stop sending AnswerFast4 Response
frames immediately and continue normal H.324 session
procedure according to Annex C/H.324 as described in more
detail below.

[0266] A fallback to conventional mobile level operation
may be triggered by detection of valid normal mobile level
flags. In an embodiment, a certain threshold number must be
detected to provide a level associated with detection accord-
ing to H.324. After this implementation dependent threshold
number is detected, the terminal should preferably stop
sending the AnswerFast4 messages and drop back to
AnswerFast2, or conventional behavior, as it should be
apparent that the terminal is communicating with a non-
AnswerFast4 capable terminal.

[0267] In an embodiment, the AnswerFast4 Request pay-
loads are ASN.1 PER encoded structure as shown below:

AnswerFast4Request ::= CHOICE

predefinedProfile AnswerFast3Request,
explicitProfile
AnswerFast4ExplicitRequest,
AnswerFast4ExplicitRequest = SEQUENCE

terminal Type INTEGER (0..255), -- For

MasterSlaveDetermination
initialMobileLevel

are reserved
h223Extension

INTEGER (0..7), - [4,7]
CHOICE

h223 AnnexADoubleFlag BOOLEAN,
h223 AnnexBOptionalHeader BOOLEAN,

terminalCapabilitySet

openLogicalChannels
OpenLogicalChannel,

multiplexEntrySend

TerminalCapabilitySet,
SEQUENCE (1..65535) OF

MultiplexEntrySend,

[0268] This structure allows a terminal to use either pre-
defined session profiles, such as those described for Answer-
Fast3, or to use explicit session profile definitions. Note that
if flexibility is not paramount, then predetermined modes
can be used and the AF4 messages can be reduced to a
minimal signal that is exploited by terminals to transmit
their media as early as possible, in approximately one half
a round trip time.

[0269] The AnswerFast4 payload handling procedure is
that the calling party is always the Master when the terminal
types are identical between the two terminals and explicit
Master Slave Determination knowledge is required. Alter-
natively the terminals may ignore the need for knowledge of
master-slave relationship until later on in the session (e.g., in
AF2 if used or in conventional H.245 messaging). Thus, the
calling party will be in a position to accept media according
to the form of the media mode signaling approach and the
desired flexibility. A terminal supporting an AnswerFast
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technology may be required to be ready to accept (receive
and decode) media immediately, depending on the form of
the signaling of the session preferences whether predeter-
mined, predefined, or explicit.

[0270] For AnswerFast3, as media will be transmitted in a
known configuration immediately upon establishment of the
bearer, the receiver will preferably be ready to accept and
decode the media at the earliest possible time, which is equal
to 0.5 round trips. In other embodiments, session establish-
ment is performed in approximately 0.5 round trips. For
AnswerFast4, with media transmitted in the payload, the
media may arrive simultaneously, or in parallel, with the
message indicating the preferences to be used. In this case,
the receiving terminal will use the information indicating the
configuration and decode/use the media.

[0271] According to embodiments of the present inven-
tion, it is possible that the information indicating the con-
figuration may arrive or be processed too slowly to make the
best use of the arriving media, or initial media is clipped by
the establishment of the end to end bearer. One of several
approaches to the situation involving configuration mes-
sages is to buffer all media that has arrived until the message
arrives. The buffered information is used, thereby losing a
minimal amount of session information. Another approach
applicable to initial media clipping and lack of decoder
information is to transmit non-temporally redundant media
(e.g., key frames/intra frames) at either increased frequency,
possibly exclusively, or at a known time. A further approach
that will aid the decoding device is to include an indication,
in the coding, that a media message contains non-temporally
redundant media. On detection of this marker, a stream can
be decoded from this point alone, allowing for processing
savings and a reduction in complexity.

[0272] One particular time that would be particularly
useful for the encoding/transmitting side to transmit non-
temporally redundant media would be upon receipt of an
acknowledgment (implicit or explicit) from the receiver at
the transmitter. This follows from the fact that upon receipt
of an acknowledgment, the transmitter knows the receiver is
ready to decode. Other possibilities would also include the
case of not receiving a negative acknowledgement in a
certain time period. A particular example of this case would
be the receipt of the TCS Ack in the AnswerFast2 case, or
on the receipt of either an AnswerFast4 response message or
AnswerFast4 session media in the AnswerFast4 case. These
media arrival behaviors may be predetermined (if flexibility
is not paramount), predefined, or could be explicitly signaled
depending on a devices support. It should be noted that if the
terminals do not recognize the messages or cannot detect
them (e.g., because of corruption) then they may proceed
according to AnswerFast2 speed-up techniques previously
described throughout the present specification.

[0273] Embodiments of the present invention also provide
for techniques to fallback from AnswerFast4. For example,
if a calling terminal does not receive an AnswerFast4
message, but a normal H.245 TerminalCapabilitySet mes-
sage (with or without an AF2 style message), the terminal
will assume that the called terminal does not support
AnswerFast4, or has not accepted any of the specified
profiles. In this case, the calling terminal will continue to use
the conventional TerminalCapabilitySet, MasterSlaveDeter-
mination, MultiplexEntrySend, and Openl.ogicalChannel

Jul. 20, 2006

procedures to create the session. It can also attempt to use
AnswerFast2 techniques utilizing H.245 commands as
described more fully throughout the present specification.

[0274] The fallback to conventional operation may be
triggered by detection of a normal TCS that lacks indication
of AnswerFast technique support. Upon detecting this TCS,
a terminal should preferably stop sending AnswerFast4
messages and drop back to AnswerFast2 or conventional
behavior as it should be apparent that the terminal is
communicating with a legacy device.

[0275] Embodiments of the present invention provide
techniques that combine interleaving of fast session estab-
lishment signaling or messaging with conventional tech-
niques and media. As described more fully in co-pending
and commonly assigned U.S. patent application Ser. No.
10/934,077, titled “Methods and Systems for Fast Session
Establishment Between Equipment Using H.324 and
Related Telecommunications Protocol,” filed Sep. 4, 2004,
incorporated herein by reference in its entirety for all pur-
poses, a further embodiment of the AnswerFast4 technique
involves a combination of conventional multiplexer level set
up and AnswerFast4. One possible combination of tech-
niques is with AnswerFast4 messages being transmitted onto
the bearer less densely than the maximum possible (e.g., not
back to back). This sparseness of transmission leaves the
bearer unused by the AnswerFast technique at points in time.
When not in use, the bearer is available to the device to use
in a conventional fashion. Typically, immediately upon
bearer establishment, mobile level detection/set up is con-
ducted, so in a particular embodiment, the bearer time gaps
that mobile level stuffing flags would be transmitted. Such
methods may be combined or used with conventional tech-
niques depending upon the embodiment. One of ordinary
skill in the art would recognize many variations, alterna-
tives, and modifications.

[0276] Since the AnswerFast device is operating partially
in a conventional manner, interleaving in this manner will
minimize any delay when interoperating with another con-
ventional device. The sparseness of AnswerFast4 message
retransmission is a parameter that can be tuned based on
required error resilience and conventional interoperation
delay desired. Adaptation of the AnswerFast4 messages is
also possible based on input from the conventional opera-
tions. For example, detection of a particular mobile level
through conventional means, even in an AnswerFast4 to
AnswerFast4 negotiation, may be used to determine the
form of media transmissions.

[0277] For an H.324 entity which supports all AnswerFast
methods, embodiments of the present invention provide
methods and system to support fallback procedures when the
called H.324 entity does not support one or more of the
AnswerFast methods. For example, if a calling terminal
begins a call using AnswerFast3, and the called terminal
does not support AnswerFast3, the calling terminal will
fallback using the following procedures:

[0278] AnswerFast4
[0279] AnswerFast2

[0280] Normal H.245 communication as in Phase D of
the terminal procedures specified in 7.4.

The fallback procedure of AnswerFast3 has been
described previously.
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[0281] Ifacalling terminal begins or continues a call using
AnswerFast4, and the called terminal does not support
AnswerFast4, the calling terminal will fallback using the
following procedures:

[0282] AnswerFast2

[0283] Normal H.245 communication as in Phase D of
the terminal procedures specified in 7.4.

The {fallback procedure of AnswerFast4 has been
described previously.

[0284] Ifacalling terminal begins or continues a call using
AnswerFast2, and the called terminal does not support
AnswerFast2, the calling terminal will fallback using the
following procedure:

[0285] Normal H.245 communication as in Phase D of
the terminal procedures specified in 7.4.

The {fallback procedure of AnswerFast2 has been
described previously.

[0286] According to embodiments of the present inven-
tion, terminal configurations are utilized to take advantage
of the benefits provided by AnswerFast technologies. As an
example, embodiments of the present invention utilize SRP
extensions (i.e., frame parallel transmission) to provide
several benefits. The SRP extension techniques, more fully
described in co-pending and commonly assigned U.S. Patent
Application No. 60/433,252, titled “Optimization of H.324
<>H.323 Session Establishment in Multimedia Gateways,”
filed Dec. 12, 2002, and incorporated herein by reference in
its entirety for all purposes, could be used in conjunction
with the H.245 techniques described herein with respect to
AnswerFast]l and AnswerFast2. These techniques will pro-
vide benefits including, but not limited to, session resilience,
transmission efficiency, and any associated increase in set up
performance.

[0287] The 3G modem may also contribute to significant
increases in the call set up time. Therefore, the operation and
interaction of the modem with the call set up phase is an area
of interest. Merely by way of example, areas in which
potential optimization is available include:

[0288]

[0289] 2. Time required from bearer CONNECT signal to
bearer channel availability, and

1. Modem initialization,

[0290] 3. Resources required for modem operation.

[0291] Tt is generally expected that the receiver and trans-
mitter sides may be in separate threads. In either case, the
thread priority should preferably be set to as high as possible
to maintain continuous data flow at the communication
bearer.

[0292] Embodiments of the present invention minimize
the time to ready media processors, which is potentially
noticeable, by initializing media input/output (e.g., audio
and video) as soon as possible. In a particular embodiment,
the optimal time is when a call is going to be made. From
the perspective of a caller, this refers to the time when the
call button is pressed. From the perspective of an answerer,
this refers to the time when the RING tone is detected.
Media processors, including audio and video media proces-
sors, are provided, one for frame capturing and encoding,
and one for decoding and playback.
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[0293] 1In a specific embodiment, in order to provide
optimal call set up performance, all supported encoders and
decoders are made available and ready before the start of
AnswerFast procedures. This process is referred to as codec
initialization and is applicable to both audio and video. This
embodiment has less relevance to system performance when
the initialization time is negligible. Of note, for embedded
systems, encoders and decoders can be instantiated as soon
as the inferred common mode is available, thus allowing
time to ready the encoders and decoders as quickly as
possible after that event.

[0294] Embodiments of the present invention provide for
session preparation, in which media devices are initialized
and placed in a ready state before the bearer is established.
For some applications, optimization may need to be per-
formed to achieve the desired session preparation. These
media devices include:

[0295] 1. Video capture/camera, including self-view if
applicable and associated codecs,

[0296] 2. Video display and associated codecs,

[0297] 3. Audio capture/microphone and associated
codecs, and

[0298] 4. Audio playback and associated codecs.

[0299] As the techniques presented here are forward com-
patible with new device capabilities, it would be advanta-
geous to be able to update capabilities and preferences of the
device for fast session set up whenever other modifications
are made. It is therefore highly desirable that the AnswerFast
user entity, as well as the AnswerFast rules and profiles are
designed and implemented in a way that allows for simple
update to released devices. Merely by way of example, in an
embodiment, over the air updates are provided. These over
the air updates may be provided either in a combined update
or distributed over several updates. When combined, an
update of a capability (e.g., a codec) may be coupled with
any updates in device preferences, as well as any upgraded
rules required for using that capability. One of ordinary skill
in the art would recognize many variations, modifications,
and alternatives.

[0300] The AnswerFast messaging system has a range of
flexibility both in application and implementation. The
information transmission and any rules can cover any con-
figurations desired, and the fully configurable session can be
set up in significantly faster time than is available through
conventional set up procedures. It is possible to reduce the
complexity of rules and implementations by placing certain
limitations on the kinds of flexibility available. Primitive
versions of the AnswerFast transmissions could be used that
are less configurable and flexible, but still yield many
advantages. The advantages may be leveraged best in a
setting were many homogenous devices, or devices with
homogenous characteristics (e.g., the same codecs) are inter-
operating. In this setting, several assumptions may be made
about the expected decisions of the remote device, and in the
majority of cases, these assumptions would be confirmed
correct. This can give a statistical gain in the performance of
the devices, as the number of times an assumption is
confirmed would far outweigh the times it is incorrect,
which would typically result in a corrective negotiation.

[0301] Additionally, it is also understood that the
examples and embodiments described herein are for illus-
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trative purposes 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 application and scope of the appended claims.

What is claimed is:

1. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

establishing a bearer channel between a first terminal and
a second terminal after a call signaling process;

determining, at the first terminal, one or more preferences
for a call between the first terminal and the second
terminal, the one or more preferences being associated
with one or more modes of operation for the call
between the first terminal and the second terminal;

determining a mobile level for operations;

interleaving the one or more preferences, the mobile level
for operations, and one or more media streams; and

transferring the one or more preferences, the mobile level
for operations, and the one or more media streams from
the first terminal to the second terminal through a
portion of a telecommunication network using the
bearer channel.

2. The method of claim 1 wherein transferring the one or
more preferences, the mobile level for operations, and the
one or more media streams is performed prior to receiving
any messages from the second terminal.

3. The method of claim 1 wherein the one or more modes
of operation comprise profiles for at least one of transmitting
or receiving data.

4. The method of claim 1 wherein the message comprises
one or more transmission preferences.

5. The method of claim 1 wherein the portion of the
telecommunication network is capable of transmitting at
least voice, video, and data.

6. The method of claim 1 further comprising processing
the one or more preferences and the mobile level for
operations as a combined message.

7. The method of claim 1 wherein interleaving comprises
one or more preferences, the mobile level for operations, an
additional one or more preferences, and one or more media
streams in sequential order.

8. The method of claim 7 wherein the additional one or
more preferences are identical with the one or more prefer-
ences.

9. The method of claim 7 further comprising repetition of
interleaving.

10. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

establishing a bearer channel between a first terminal and
a second terminal after a call signaling process;

receiving, at the second terminal, one or more preferences
for a call between the first terminal and the second
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terminal, the one or more preferences being associated
with one or more modes of operation for the call
between the first terminal and the second terminal;

receiving, at the second terminal, a mobile level for
operations through a portion of a telecommunication
network using the bearer channel; and

receiving, at the second terminal, one or more media
steams, wherein the one or more preferences, the
mobile level for operations, and the one or more media
streams are interleaved and wherein the second termi-
nal is adapted to receive the one or more media streams
upon establishment of the bearer channel.

11. The method of claim 10 wherein the second terminal
is adapted to receive the one or more media streams in a time
less than one half of a round trip time.

12. The method of claim 10 wherein a time difference
between establishing a bearer channel and receiving the one
or more media streams is less than one half a round trip time.

13. The method of claim 10 wherein the one or more
modes of operation comprise profiles for receiving data.

14. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

establishing a bearer channel between a first terminal and
a second terminal after a call signaling process;

transferring media prior to establishing a session configu-
ration; and

transferring a message with one or more preferences for

the session configuration.

15. The method of claim 14 wherein one or more pref-
erences for the session configuration are signaled by a
custom message interleaved with the media.

16. The method of claim 14 wherein the one or more
preferences for the session configuration are signaled by the
media.

17. The method of claim 14 wherein the one or more
preferences for the session configuration are signaled by a
custom message interleaved with the media and one or more
mobile level signaling flags.

18. The method of claim 17 wherein interleaving com-
prises one or more preferences, the mobile level for opera-
tions, an additional one or more preferences, and one or
more media streams in sequential order.

19. The method of claim 18 wherein the additional one or
more preferences are identical with the one or more prefer-
ences.

20. The method of claim 17 further comprising repetition
of interleaving.

21. The method of claim 14 wherein transferring media
prior to establishing a session configuration comprises a
reduced set up time technique characterized by a set up time
that is reduced in comparison to a conventional set up
technique.

22. The method of claim 21 wherein the set up time is less
than 3 round trip times.

23. The method of claim 22 wherein the set up time is less
than 2 round trip times.

24. The method of claim 23 wherein the set up time is less
than 1 round trip times.
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25. The method of claim 24 wherein the set up time is less
than %2 round trip times.

26. A method of initiating a call between users with
reduced call set up times using one or more 3G telecom-
munication networks, the method being provided between at
least a pair of H.324-like devices coupled to the one or more
3G telecommunication networks, the method comprising:

transmitting a call signaling message from a first device to
a second device through a telecommunication network
to initiate a call;

establishing a bearer channel between the first device and
the second device once the call signaling message has
been received by the second device;

determining a mobile level for operation;

providing one or more capabilities in a H.245 terminal
capabilities set message defining one or more modes of
operation;

transmitting the one or more capabilities in the H.245
terminal capability set message; and

establishing a mode of operation between the first device
and the second device through the bearer channel based
upon at least one or more of the one or more modes of
operation.

27. The method of claim 26 wherein the one or more
capabilities comprise at least one of non-standard capabili-
ties, standard capabilities, or custom capabilities.

28. The method of claim 26 wherein the one or more
modes of operation are associated with profiles.

29. The method of claim 28 wherein the profiles comprise
at least a codec, a logical channel number, multiplexer table
entry number, or a multiplexer table entry.

30. The method of claim 28 wherein the profiles comprise
the codec, the logical channel number, the multiplexer table
entry number, and the multiplexer table entry.

31. The method of claim 28 wherein the profiles define
one or more characteristics of the call.

32. The method of claim 31 wherein the one or more
characteristics comprise at least one of bit rate, frame size,
codec feature, or symmetric capability.

33. A method of initiating a call between users using one
or more 3G telecommunication networks, the method being
provided between at least a pair of H.324-like terminals
coupled to the one or more 3G telecommunication networks,
the method comprising:

establishing a bearer channel between a first terminal and
a second terminal after a call signaling process;

determining that a set up process with reduced set up
times is to be utilized;

transmitting a first custom message from the first terminal
to the second terminal through a portion of a telecom-
munication network using the bearer channel;

monitoring, at the first terminal, for a second custom
message from the second terminal;

detecting if a set up process with reduced set up times is
being utilized by the second terminal; and

reverting to a different set up process.
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34. The method of claim 33 wherein detecting if a set up
process with reduced set up times is being utilized comprises
detecting only valid mobile level stuffing flags.

35. The method of claim 33 wherein detecting if a set up
process with reduced set up times is being utilized comprises
detecting a standard TCS.

36. The method of claim 33 wherein detecting if a set up
process with reduced set up times is being utilized comprises
detecting a time out operation.

37. The method of claim 33 wherein detecting if a set up
process with reduced set up times is being utilized comprises
detecting that the second message has not been received by
the first terminal.

38. The method of claim 33 wherein detecting if a set up
process with reduced set up times is being utilized comprises
determining no compatible mode of operation associated
with the first custom message and the second custom mes-
sage exists between the first terminal and the second termi-
nal.

39. The method of claim 33 wherein the different set up
process is characterized by standard set up times.

40. The method of claim 33 wherein the different set up
process is characterized by set up times using an SRP
extension.

41. The method of claim 33 wherein the different set up
process is one of the AnswerFast Type I technique or the
AnswerFast Type II technique.

42. A method of modifying a mode of operation for a call
between users using one or more 3G telecommunication
networks, the method being provided between at least a pair
of H.324-like terminals coupled to the one or more 3G
telecommunication networks, the method comprising:

utilizing a reduced set up time technique to establish the
call between users, wherein the call is characterized by
a first mode of operation;

determining a second mode of operation for the call;

utilizing a conventional H.245 procedure to negotiate the
second mode of operation for the call; and

establishing the second mode of operation for the call.

43. The method of claim 42 wherein the second mode of
operation is characterized by additional capabilities not
provided by the first mode of operation.

44. The method of claim 42 wherein the second mode of
operation is characterized by at least one of adding a
channel, removing a channel, modifying a channel, or
replacing a channel, the channel created in association with
the first mode of operation.

45. The method of claim 42 wherein establishing the
second mode of operation comprises adjusting at least one of
a bit rate or codec capability.

46. The method of claim 42 wherein establishing the
second mode of operation comprises the transmission of one
or more H.245 request, command, indication, or response
messages.

47. The method of claim 46 wherein establishing the
second mode of operation comprises the transmission of one
or more TerminalCapabilitySet messages.

48. The method of claim 46 wherein establishing the
second mode of operation comprises the transmission of one
or more OpenLogicalChannel messages.
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49. The method of claim 42 wherein the reduced set up
time technique comprises indicating one or more capabilities
in a H.245 terminal capabilities set message.

50. The method of claim 42 wherein the reduced set up
time technique comprises indicating one or more NonStand-
ard, standard, or custom fields in an H.245 message.

51. The method of claim 42 wherein the reduced set up
time technique comprises indicating one or more custom
messages transmitted on a bearer.

52. The method of claim 42 wherein the reduced set up
time technique comprises indicating one or more custom
messages transmitted in a call signaling message.

53. The method of claim 42 wherein the reduced set up
time technique comprises the use of an SRP extension.

54. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

providing one or more tables stored in one or more
memories, the one or more tables including one or more
predefined profiles, the one or more predefined profiles
being associated with one or more modes of operation
of a call between a first terminal and a second terminal;

establishing a bearer channel between the first terminal
and the second terminal by a call signaling process;

indicating one or more predefined profiles in one or more
NonStandard, standard, or custom fields in an H.245
message;

receiving, at the second terminal, one or more preferences
for the call, the one or more preferences specifying at
least one of the one or more predefined profiles;

determining, at the second terminal, a compatible mode of
operation for the call, based in part on the received one
or more preferences; and

establishing, through the bearer channel, the compatible
mode of operation for the call in accordance with the at
least one of the one or more predefined profiles.

55. The method of claim 54 wherein the one or more
predefined profiles are indicated in an H.245 terminal capa-
bilities set message.

56. The method of claim 54 wherein the one or more
predefined profiles comprise at least one of a codec, a logical
channel number, a multiplexer table entry, or a multiplexer
table entry number.

57. The method of claim 54 wherein a profile included in
the one or more predefined profiles comprises a codec, a
logical channel number, a multiplexer table entry, and mul-
tiplex table entry number.

58. The method of claim 57 wherein the profile comprises
a GSM-AMR codec, logical channel number 1, multiplexer
table entry “1 UCF”, and multiplexer table entry number 1.

59. The method of claim 57 wherein the profile comprises
a H.263 codec, logical channel number 2, multiplexer table
entry “2 UCF”, and multiplexer table entry number 2.

60. The method of claim 54 wherein a profile included in
the one or more predefined profiles comprises at least one of
a transmit only capability, receive only capability, or a
transmit and receive capability.
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61. The method of claim 54 wherein a profile included in
the one or more predefined profiles comprises one or more
characteristics including at least one of bit rate, frame size,
codec feature, or symmetric capability.

62. The method of claim 54 wherein subsequent alter-
ations to the call configuration are negotiated using conven-
tional H.245 procedures.

63. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

providing one or more tables stored in one or more
memories, the one or more tables including one or more
predefined profiles, the one or more predefined profiles
being associated with one or more modes of operation
of a call between a first terminal and a second terminal;

establishing a bearer channel between the first terminal
and the second terminal by a call signaling process;

indicating one or more predefined profiles in one or more
custom messages transmitted on the bearer;

receiving, at the second terminal, one or more preferences
for the call, the one or more preferences specifying at
least one of the one or more predefined profiles;

determining, at the second terminal, a compatible mode of
operation for the call, based in part on the received one
or more preferences; and

establishing, through the bearer channel, the compatible
mode of operation for the call in accordance with the at
least one of the one or more predefined profiles.

64. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

providing one or more tables stored in one or more
memories, the one or more tables including one or more
predefined profiles, the one or more predefined profiles
being associated with one or more modes of operation
of a call between a first terminal and a second terminal;

establishing a bearer channel between the first terminal
and the second terminal by a call signaling process;

indicating one or more predefined profiles in one or more
custom messages transmitted in a call signaling mes-
sage;

receiving, at the second terminal, one or more preferences
for the call, the one or more preferences specifying at
least one of the one or more predefined profiles;

determining, at the second terminal, a compatible mode of
operation for the call, based in part on the received one
or more preferences; and

establishing, through the bearer channel, the compatible

mode of operation for the call in accordance with the at
least one of the one or more predefined profiles.

65. The method of claim 64 wherein the one or more

predefined profiles comprise at least one of a multiplexer
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level, an indication to use H.223 Annex A double flag, or
H.223 Annex B optional header.

66. A method of initiating a set up process for a call
between users with reduced set up times using one or more
3G telecommunication networks, the method being provided
between at least a pair of H.324-like terminals coupled to the
one or more 3G telecommunication networks, the method
comprising:

determining a first set of preferences for one or more
modes of operation at a first terminal;

determining a second set of preferences for one or more
modes of operation at a second terminal;

establishing a bearer channel between the first terminal
and the second terminal by a call signaling process;

transmitting a custom message associated with the second
set of preferences from the second terminal to the first
terminal;

selecting, at the first terminal, one or more modes of
operation from the first set of preferences and the
second set of preferences to provide a selected one or
more modes of operation;
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selecting, at the second terminal the same one or more
modes of operation selected at the first terminal; and

establishing the selected one or more modes of operation
between the first device and the second device through
the bearer channel.

67. The method of claim 66 wherein the selected one or
more modes of operation are selected by finding the inter-
section of the first set of preferences and the second set of
preferences.

68. The method of claim 65 wherein the selected one or
more modes of operation are selected by applying a pre-
defined rule to the intersection of the first set of preferences
and the second set of preferences.

69. The method of claim 68 wherein the predefined rule
is based on the order of the first set of preferences and the
second set of preferences.

70. The method of claim 66 wherein the selected one or
more modes of operation are selected by preferences asso-
ciated with H.245 procedures for a preferred mode.

71. The method of claim 70 wherein the selected one or
more modes of operations are selected by applying H.245
methods for conflict resolution.



