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Summary:

This document presents FastSetup, a collection of techniques that can be
incorporated in H.324-like terminals and that can speed up the call setup times
between such terminals, and/or with other type of terminals such as H.323-like
terminals. It also present extensions to Simple Response Protocol (SRP) used in
H.324 that reduces time taken by messages during a session, including tear-down

messages.
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1 Introduction

H.324 is an International Telecommunication Union protocol standard for multimedia
communication over public switched networks (PSTN). 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.

If H.324, H.324M or 3G-324M terminals/handsets are implemented simply according
to the standards (vanilla implementations), they can suffer from excessive call setup
time which is the time that takes to exchange voice and video between a H324-like
end-point (H.324, H.324M or 3G-324M) and other terminals whether H.324-like or

not.

H.324-like terminals can connect to other H.324-like terminals via switching centers
and to other non-H.324-like terminals through multimedia gateways. An example of
non-H.324-like terminal is a H.323 terminal. H.323 is an International
Telecommunication Union protocol Standard for multimedia communication over
non-guaranteed bandwidth packet networks. A H.323-like terminal is a terminal that
is conformant with H.323 Protocol standards.

Without any loss of generality, we will use the term “H.324” to indicate H.324-like
terminals and “H.323” to indicate H.323-like terminals.

Unlike H.324, the ITU H.323 is equipped with a number of features to speed up the
call setup time between H.323 terminals. These techniques are call “fast start’ and

‘fast connect’.

This document describes similar techniques to be added to H.324 terminals for
speeding up the call setup between such terminals and other terminals either of the
H.324 type directly, or terminals such as H.323 via multimedia gateways.

2 Vanilla H.324 Call Setup & Connection

The key steps involved in setting up and connecting a standard H.324 call are as
follows:

1. Bearer signaling — outside the scope of H.324. Normally modem connection if
PSTN or signaling through mobile switching centers in mobile case.

2. Mobile Level Establishment / Mux synchronization (if mobile extension
supported)

3. Terminal Capability Exchange — H.245 Messaging
4. Master Slave determination — H.245 Messaging

5. Open/ Close Logical Channels — H.245 Messaging
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6. Multiplexer Table Entries exchange — H.245 Messaging
Note the order of (5) and (6) above can be interchanged.

The key steps above are handled sequentially according to the standard; however this
results in many H.245 message round trip delays in order to establish an H.324
session. In addition the (simple response protocol) SRP scheme (or Numbered version
~ NSRP, in case of mobile) used for H.324/H.245, which requires an SRP message to
be received by the endpoint for every message sent, prior to sending another message,
further limits the scope to pipeline messages on the network, making call setup slower
than if this were not the case.

3 H.324 FastSetup

A number of extensions to H.324 can be used to reduce overall setup time through the
use of additional messages, while still allowing interworking through standards
compliant implementations. We call these extensions FastSetup and we describe
them in the following sub-sections.

3.1 Special H.245 Master Slave Request

We propose that a terminal may have the ability to choose to send a special
“MasterSlaveRequest” message to the remote terminal indicating that it wishes to be
slave, or wishes to be master for the remainder of the session. This can then be
accepted or rejected by the remote terminal. If the message is rejected then Master
Slave determination procedures should proceed as normal. If the request is accepted
then the sending terminal adopts the role it has requested (e.g. slave), and the
receiving terminal adopts the other role (e.g. master).

It is recommended that if a request from a terminal states that it wishes to be slave
that this should be automatically accepted, if the far-end terminal or gateway
understands the “special” MasterSlaveDetermination message that the near-end
terminal has sent.

One way to communicate the “special” H.245 Master Slave Request is by the means
of a non-standard H.245 message. Such messages will be rejected/ignored by H.324
terminals not supporting this feature, but will be acted on by terminals supporting it.

3.2 H.324 FastSetup request

We further propose that in order to reduce the messages sent by a H.324 terminal to
establish a session, including media channels, an optional ‘fast setup’ message may be
sent (using the non-standard messaging capability of H.245 in one manifestation).
This includes the “special” Master Slave Request message defined in Section 3.1,
along with information about Terminal Capabilities, Logical Channel requests and
associated Multiplex table entries.

This message may also contain proposals for logical channels in both the forward and
reverse direction so that upon acceptance it can be that duplex media is established,
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these logical channel proposals may be for uni-directional or bi-directional logical
channels. A number of proposals may be included which should be present in order of
preference by the originating endpoint. It is also possible for the response to contain
counter proposals where none of the incoming requests are acceptable, in this case
these should be accepted / rejected by a further composite message from the
originating endpoint. There should be no further fast start messages after this point
during a session.

If this message is handled by the remote peer (far-end), it will send a response
message containing acceptance of each specific parameter (Terminal Capability
Accept, Master Slave Determination Accept, Logical Channel Ack/Accept, Mux
Table definitions, etc). Following this message response, it is assumed that all logical
channels accepted by the remote endpoint are in the established state.

Terminals which do not support this message will immediately reject the message
with the response ‘Message-not-Understood’ or ‘Function-not-understood’, in which
case call setup will proceed according to the original simple standard process.

The H.324 ‘Fast Setup’ messages may be sent at the very start of the call, before
normal Terminal Capability / Master Slave determination, or may be sent after these
procedures have completed, in which case they will contain the outstanding
procedures (e.g. Master-Slave determination request + Open Logical Channel requests
+ Mux Table entry definitions). The optimal case in most scenarios is to attempt to
use these procedures at the beginning of the call to make maximum use of this facility
and minimize call set-up time.

The normal behavior is that the calling endpoint will send the ‘fast setup’ message,
however it is possible for the called endpoint to send a ‘fast message” if desired, either
directly after accepting the call, or at any point before sending an acceptance to an
incoming ‘fast setup’ request (i.e. a message may be sent after an incoming request
has been rejected). It is recommended that the protocol implementation should include
measures to avoid race conditions for fast setup messages, such as called endpoints
waiting for a time before sending its own message after call setup, however in the
case where a race condition occurs the messaging sent by the calling endpoint should
take precedence.

A further extension of this approach is to signal the capability for fast connect within
the bearer capabilities during call signaling (i.e. if the capability is not signaled the
endpoint may decide not to use the fast connect procedure).

As mentioned earlier, one way to communicate the ‘fast setup’ is by the means of one
or more non-standard H.245 messages. Such messages will be rejected/ignored by
H.324 terminals not supporting this feature, but will be acted on by terminals
supporting it.

4 H.324 SRP Extension

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

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

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

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

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

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

In order to allow new SDUs to be transmitted while SRP ACKs are outstanding a
means of identifying SRPs and associating them with the relevant message is
required. One approach would be to use Numbered SRPs are required. The
alternatives to this scheme are based on a Selective ACK, or a sliding window
scheme, as described below.

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

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

S Examples

5.1 H.324 <> H.324 Call Setup Speedup

The methods described in Sections 3 and 4 above can be used in combination to speed
up the call setup time between H.324 and H.324 terminals. These methods will inter-
work with H.324 terminals equipped with the same techniques leading to a significant
speedup in the call setup. For terminals (either end) not equipped with these
techniques, the overhead in transmitting the proposed H.324 FastSetup information is
negligible and the connection will continue using the standard vanilla approach.

5.2 H.324 Gateways

H.324 multimedia gateways are systems that allow non-H.324 terminals to connect to
and exchange multimedia information with H.324 terminals. For example gateways
between H.324 and H.323, H.324 and SIP (Session Initiation Protocol), and H.324
and H.320 are possible, along with gateway devices supporting non-interactive
streaming applications controlled by protocols such as RTSP or similar.

The techniques we have presented in Sections 3 and 4 above can be used in
combination to speed up the call setup between the H.324 terminal end and the other
terminals, whether H.323, H.320 or SIP, or streaming servers.

We present the H.324 <> H.323 gateway as an example, and without any loss of
generality, it is easy to see that the technique applies to the other types of gateways.

5.3 H.324 < H.323 Gateway

A standard implementation of an H.324 <-> H.323 multimedia gateway may take a
‘safety first’ approach to call setup, providing maximum flexibility and control over
the protocol negotiations when establishing a session between the H.324 and the
H.323 terminals. However in some cases it may be desirable to adopt a different
strategy when certain terminal characteristics are known a-priori. This should result in
reduced call setup time, and reduced network traffic, leading to a faster session
establishment time in terms of the time it takes from initiating the session (pressing on
a “call” button) to the time that media (voice or video) are exchanged.

The H.323 protocol itself contains a facility known as ‘fast start’ (FastStart) which is
intended to reduce the number of message transfers required when initiating a call by
including key messages within the incoming call setup request instead of sending
them individually and separately subsequent to the setup request. Since these
messages are included within the scope of call signaling, and H.324 contains no
equivalent facility in the standard implementation it is not normally possible to take
advantage of these features on the H.324 side of the gateway. Included in the ‘fast
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start’ message is information such as Terminal Capability Set and Master Slave
Determination. If the far-end terminal chooses to accept the call it may send responses
to these ' messages immediately with the acceptance of the call (CALL
PROCEEDING).

The H.323 ‘fast connect’ (FastConnect) procedure may also include a number of
Open Logical Channel requests which may be selectively accepted by the called
endpoint, and so may start immediately.

An H.323 to H.324 gateway may take advantage of this procedure to significantly
reduce call setup time, if certain assumptions about capabilities and behavior of H.324
terminals are made — this is a likely option on controlled services such as 3G mobile
where terminals are authorized for use on the network.

A typical gateway implementation might use the following approach for call and
session establishment. For clarity the complete message flow is not shown, and
procedures such as Master Slave determination have been omitted. In this case it
should be noted that terminal capabilities cannot be sent to either endpoint from the
gateway until it has received both incoming Terminal Capability Sets.

H‘3?3 Gateway H‘324
Terminal Terminal

Setup

Setup

Connect

Connect

Terminal Capabilities (C,D)

Terminal Capabilities (A,B)

Terminal Capabilities (C'.D’) § Terminal Capabilities (AB} \

OLC (A)
OLC (A)
OLC Ack (A")
OLC Ack (A)
Media (A) Media (A)

Figure 1 - Simplified call setup for H.323 <-> H.324 gateway

Page 8 of 13 8

T,
DR PR I
i + *




This is because of the need to enforce both transmitting and receiving capabilities —
the gateway will support endpoints which have for example different transmit and
receive capabilities. Similarly incoming terminal capability sets cannot be accepted by
the gateway until it has received the capability set from the remote peer endpoint to
allow it to establish whether the capabilities can be matched (i.e.. there is an
appropriate Transcoding option or common codec in the gateway).

Using H.323 FastStart, a number of optimizations are possible to improve call setup
time both to and from H.324 terminals.

5.3.1 H.323 originated call setup using fast setup

These sections describe at a high level the session setup flow using H.323 and H.324
fast connect. For simplicity they show only one media channel, although in practical
implementations at the end of session setup duplex audio and video channels would
be established.

5.3.1.1 H.323 fast connect + H.324 standard implementation

In this case the incoming call setup may include OLC, Terminal Capability Set and
Master Slave Determination messages. Since Master Slave Determination messages
are handled between endpoint and gateway (there is no endpoint — endpoint coupling)
these are not discussed. The remote H.324 endpoint in this case does not support ‘fast
connect’ procedures and so must handle procedures sequentially.

In the case of Terminal Capability Set embedded within an incoming setup message,
as described in H.323/8.2, if the gateway is aware of the default capability set shared
by all H.324 terminals it supports it may automatically generate its own capability
structure and respond immediately. Similarly it may accept the incoming capabilities
without waiting for the capabilities from H.324 assuming they can be supported by
the gateway. If the H.324 terminal responds with terminal capabilities which differ
from the default later during the call these may be sent to the H.323 endpoint as a
Terminal Capability Set update message.

Logical Channel requests received during fast start may also be accepted immediately
and subsequently opened with the H.324 terminal when its protocol establishment
phase has completed.
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H.323 H.324

Terminal Gateway Terminal
Setup (inc TermCap(A,B) +
OLC (A)
Setup
Connect (inc TermCap Ack, Connect

OLC Ack, TermCap (C',D)

Terminal Capabilities (A’,B’)

Media (A)
TermCap (C,D)
TermCap Update(C',D’) (if
required)
OLC (A)
OLC Ack (A)
Media (A")

Figure 2 - H.323 fast connect -> H.324 standard call setup

As can be seen in Figure 2 the number of messages required for call setup is greatly
reduced compared to Figure 1, and the dependencies are also reduced (e.g. no need to
wait for incoming Terminal Capability Sets from H.323 terminal), however the
Gateway must still wait for H.324 terminal capabilities to be received from the H.324
endpoint and for OLC to complete before sending media.

5.3.1.2 H.323 fast connect + H.324 fast setup implementation

In this case both the H.323 terminal and H.324 terminal support ‘fast connect’ and
‘fast setup’ procedures, and so the session may be established in an even smaller
number of steps than the previous example, due to the aggregation of several
procedures into single messages on both sides of the gateway. This is shown in Figure

3.
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