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Introduction

This contribution tries to show the problem that exists in H.324 in call setup and discuss the reasons for it, along with several suggested solutions.

Call setup time

H.324 uses SRP or NSRP procedures to pass H.245 messages between 2 terminals.

At the beginning of each call, each side sends  as many as 10 H.245 messages.

Specifically, 

1. TerminalCapabilitySet

2. MasterSlaveDetermination

3. TerminalCapabilitySetAck on the receive TCS

4. MasterSlaveDeterminationAck on the received MSD

5. OpenLogicalChannel for an audio channel

6. OpenLogicalChannel for a video channel

7. OpenLogicalChannelAck for an incoming audio OLC

8. OpenLogicalChannelAck for an incoming video OLC

9. MultiplexEntrySend with its mux-table

10. MultiplexEntrySendAck confirming the incoming mux-table

The above list might vary slightly, but likely contains at least 8 messages.

SRP and NSRP frames are used to send the H.245 messages. Each SRP command frame can hold several H.245 messages.

An SRP command frame cannot be sent for an H.245 message unless the previously sent SRP command frame is acknowledged by either SRP or NSRP response frame.

In the worst case scenario, establishing of  an H.324 call requires 10 round trips.

Assuming round-trip delay of 800 milliseconds (which is reasonable) this sums up to 8 seconds for call setup.

It should also be noted that H.245 messages might be segmented on top of more than a single SRP command frame by CCSRL. This segmentation cannot always be avoided.

Packing messages

As the simplest solution for reducing the number of round trips (and the call setup time as a result), the terminal can package several H.245 messages into a single SRP command frame.

Since not all the messages can be sent without receiving replies on the previous messages, and since some of the messages are sent as a reply to the remote terminal, terminals will be able to achieve 4-6 round trips.

This is achieved by packing messages as follows:

1. TCS + MSD

2. TCS Ack + MSD Ack

3. OLCs

4. OLCs Ack

5. MES

6. MES Ack

MES and MES Ack might be sent with the OLCs at times, reducing the above to 4 round trips. This gets the terminal to 3200-4800 milliseconds of call setup time.

It should be noted that packing some of the messages above together can increase system complexity and might also take time.

To pack together TCS Ack and MSD Ack, the terminal must wait for both incoming TCS and MSD messages to arrive before replying on them – increasing call setup time a bit.

Packing messages together that are not linked directly to each other (like an incoming OLC Ack with an outgoing MES) needs a “wait” mechanism to be added on every H.245 message sent out, increasing the single round trip for a message in order to gain a reduction in the total call setup time. This latency adds up.

Another issue to address is transmission errors.

When there are transmission errors on the line, NSRP must retransmit messages and responses after a timeout. These timeouts are mostly set to more than 500 milliseconds.

Giving them lower values might not always work, and it also fills up the bandwidth.

If the terminal sends out messages in a window, acknowledgment of a message with a high sequence number is a good indication that you should retransmit all messages with lower sequence numbers that were not acknowledged.

Going “proprietary”

Alternatively, terminal vendors can choose to look for proprietary solutions for call setup time problem.

The main problem with these solutions is that they are proprietary and that not all existing equipment will be able to ignore their indications.

These solutions solve the problem between products of the same company but do not solve the problem when terminals of two different companies try to interoperate.

Adding a window

If we could send several SRP command frames in parallel, without waiting for acknowledgements and the remote terminal was able to acknowledge them properly, it would reduce some of the waiting time for the round trips and would allow the terminal to reduce its complexity.

Such a window also allows the terminal to know when retransmissions are needed without waiting for a timeout – if the terminal sent 3 command frames, and got an acknowledgement only to his third command frame, he can send retransmissions for the first and second frames without waiting for them to timeout.

This kind of a solution can achieve call setup times of less than 3000 milliseconds, since messages do not depend on previous acknowledgements, CCSRL segmentation or message sizes.

Since we can view call setup as 3 stages where each stage a round trip includes also acknowledgements in the H.245 layer (TCS+MSD, OLCs, MES), we can get down to 3 round-trips for call setup.

Conclusion

To reduce call setup time, the best approach would be the addition of a windowed protocol that will allow for parallel sending of H.245 messages between the terminals in a standard way.
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