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Introduction

In this document, a list of possible solutions to the problem of call setup time will be introduced. These solutions will be taken from both H.323 and H.324 to show the different techniques available today.
"Transport Layer" Solutions

In H.323, the H.245 connection is sent on a TCP connection over a TPKT mechanism, or tunneled over Q.931 (which is also sent on top of a TCP connection over a TPKT mechanism). H.323 can also use SCTP or H.323 Annex E (UDP connection) for the H.245 and Q.931 signaling channels. All of these techniques have a windowing and a retransmissions mechanism allowing sending messages in parallel while waiting for their acknowledgements.

In H.324, the main problem is the fact that around 10 H.245 messages must be sent in the beginning of a call before media can be sent.

H.324 uses NSRP in most cases to send these messages. The NSRP mechanism doesn't allow sending messages in parallel, and requires acknowledgement of a pending message before starting to send the next one – even if logically the messages are not linked.

WNSRP is a pending proposal that adds a windowing mechanism for H.324 – similar to what already exists in H.323 by the underlying IP network.

The main difference is that while H.323 allows sending media immediately after opening the channels (using OLC and OLC Ack messages, and using RTP to different IP addresses) – H.324 requires sending an additional H.324 message (MultiplexEntrySend) and receiving its acknowledgement before media can be sent for opened channels.
H.323 Tunneling

H.323 has another mechanism to reduce call setup time (and required system resources) called "H.245 tunneling". This solution, tunnels H.245 messages on top of Q.931 messages, thus reducing the number of sockets and TCP connections required for a call.

Such a solution is not applicable in H.324, since there is a single transport mechanism running on top of a single bit stream.

H.323 Fast Connect

Another mechanism in H.323 called Fast Connect is a very popular solution allowing applications to get media streams opened as soon as possible in dialed calls.

In this solution, OLC proposals are sent in the Q.931 SETUP message, and their approvals are sent in the Q.931 response messages from the remote terminal. In this mechanism, the dialing terminal sends several different OLC messages for each media type – G.711, G.729, G.723 for audio as an example, and the receiver terminal needs to choose a single incoming and a single outgoing channel for each session. The dialing terminal is required to be able to process incoming media on all of its suggested incoming channels, and to close the appropriate proposals if they are not approved later on.
This solution allows opening channels before exchanging H.245 TCS and MSD messages, and by that reduces the round trips required to 1/2 a round trip.

Such a solution works well in H.323, but requires the following:

· Q.931 SETUP messages need to be quite large in order to support Fast Connect. Each proposal usually requires 18-30 bytes, and usually 10 or more such proposals are sent. Since the same codec might require more than a single proposal, each with a different characteristic, the size of a SETUP message with Fast Connect proposals usually requires 1000-2000 bytes.

· The dialing terminal needs to open all of its incoming channel proposals' RTP and RTCP addresses and be able to handle their incoming media before receiving the remote terminal's approval on 1 or 2 of these channels.

· The session id field in the OLC proposal messages is used by this mechanism to indicate which sessions should be opened: The remote terminal receiving the proposals can choose only a single incoming and a single outgoing channel proposal for each of the session ids.
Trying to employ this solution to H.324 will cause the following problems:

· There is no Q.931 mechanism, so these messages need to be sent before H.223 synchronization, inside H.223 MUX-PDUs or on top of H.245.

· MultiplexEntrySend must still be sent before media is sent, unless a mechanism to indicate which table is going to be used by which channel is suggested.

· Sending all proposals in a single message might cause problems, since CCSRL allows only up to 256 bytes to be sent in H.245 messages today (due to a "bug" in the standard).

· Sending a large quantity of information might get delayed due to the need of retransmissions since most H.324 terminals today are mobile 3G-324M terminals, which are prone to errors on their network – larger messages means higher probability of errors.

· Session id mechanism doesn't exist in H.324 channels. Such a mechanism needs to be devised for this purpose.

· There is no RTP and RTCP mechanism, so the ability to distinguish between media frames received before channel approvals are received cannot be done using the local address that these frames were received on.

H.460.6 Extended Fast Connect

A new mechanism in H.323 for faster call setup called "Extended Fast Connect" can also be employed.

In essence, this standard allows doing the Fast Connect proposal-approval mechanism also during the call's lifetime and not only in the beginning of the call. This mechanism also allows channel replacement and channels closure using a single message, instead of a set of messages required when using regular H.245.

Any solution done in H.324 that is similar to Fast Connect should probably take into consideration the advantages of Extended Fast Connect and employ them.

Pack H.245 messages together

In this mechanism, similar to what can be done over TPKT in H.323, several H.245 messages that need to be sent can be encoded one after the other and sent out in a single buffer.

This method can be used in H.324 today since it is part of the standard.

This method allows reducing call setup time slightly by reducing the number of round trips, but still 3-5 round trips will be required, compared to 1/2 using H.323 Fast Connect.
AnswerFast Proposal
The AnswerFast proposal which was introduced in SG16 meeting in Geneva, Nov 2004 employs several different techniques.

AnswerFast1

AnswerFast1 is simply packing together H.245 messages, which was already discussed in this paper.

AnswerFast2

AnswerFast2 sends special signaling inside NonStandard capabilities on top of TCS messages. This non standard information contains parameters that are usually sent in an MSD message. The receiver terminal needs to send an additional NonStandardMessage after the TCS message, indicating the master slave decision, multiplexing entry and all the logical channels that will be opened for this call.
This proposal also restricts the use of symmetric multiplex entry tables at call initiation.

This proposal can be viewed as a proposal parallel to H.323's Fast Connect solution. The differences here are:

· Master/slave is still negotiated, and done inside TCS and not using MSD messages. 

· The caller doesn't propose OLCs – it gets the decision from the remote terminal.

· Multiplexing entry table is decided by the called terminal and it forces symmetry.

· This solution breaks down the logic of regular H.245 procedures: TCS will not be answered by a TCS Ack message; MSD is not used for the master/slave determination process.

This proposal requires a full round trip before media can be initiated.

This proposal requires sending OLC and multiplexing table information in a single H.245 message, which will make it a bit large and might cause a higher probability of retransmissions on an error-prone connection, causing further delays.

AnswerFast3

AnswerFast3 employs an out-of-band signaling on top of Q.931.

The requirements from such a change are out of scope of the H.324, since H.324 is suitable for working on top of any low bandwidth network and not only specifically on ISDN or 3G circuit switched networks.

The fields suggested in this proposal are also unsuitable since they are used by other network services in other ways and using them in such a way might breakdown switches interoperability.

AnswerFast4

AnswerFast4 sends the signaling of AnswerFast3 in-band, before H.223 signaling starts synchronization. This might be missed on error-prone networks since no retransmission mechanism is available in this solution.

This proposal, as AnswerFast3, also contains the concept of profiles, where each codec has a profile of its own – something that can cause problems with codecs requiring a rich set of parameters (such as MPEG-4) or in future extensibility (no support for new codecs without changing the standard).

The initial profiles in the proposal are not closed and require further study.

Using EFC in H.324

A solution where Extended Fast Connect from H.323 is taken into use for H.324 can be proposed.

Such a mechanism requires a new generic control capability to be added to TCS messages, along with new generic messages signaled right after the TCS or during the call, allowing sending OLC proposals and approvals, channel closure and channel replacements. An additional solution for the multiplexing entry table should be added – probably by parameters of a generic message.
The main value of such a solution is the ease of interoperability with H.323 and the ability to use it during the call itself and not only during call setup.

There are 2 problems with this approach: The fact that it still requires large messages, as AnswerFast2 or H.323 Fast Connect; and the fact that it requires more than a round trip for the negotiation.
Conclusion

It seems like none of the solutions available today are suitable enough for H.324.

Either because they require too much round trips, require larger messages or break the procedures defined in H.245.

While H.323 solutions are able to get down to 1/2 a round trip, the best applicable solution proposed today for H.324 requires at least a full round trip, but has many disadvantages.

Having a solution comparable to H.323's EFC of 1/2 a round trip, with an ability to modify channels during the call, but with smaller message sizes would be the best solution.
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