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Introduction

Using SRP and NSRP as described in H.324 and its Annex C, an SRP command frame cannot be transmitted until the response for the previously transmitted SRP command frame is received, which leads to unacceptable call setup times.

The main focus of this proposal is the reduction of the call setup time by multiple frame transmission that efficiently utilizes the available bandwidth during call setup.

This proposal adds a new command frame called WNSRP. WNSRP works similarly to NSRP, but adds a window for the responses that reduces the amount of round trips needed for H.245 messages.

Proposal

This proposal tries to solve the problem of long call setup times in H.324 calls.

Since the time it takes for a message round-trip in H.324 can get to 500 milliseconds and even higher values, and there is a need to send about 10 H.245 messages before starting to send media, call setup times can be pretty high (even without including retransmissions due to errors on the network).

The solution to this problem introduced here, allows sending several H.245 messages in parallel and receiving them on the remote side sequentially using a window mechanism. Each side remembers a window of several messages sent, until it no longer needs them (on the transmitter side, this happens when a message is acknowledged; on the receiver side, this happens when a message received is the next one it is waiting for).

Since H.324 terminals need to deal with frames of various types and distinguish between them using the frame’s header octet, older terminals that do not support WNSRP will ignore WNSRP frames that they receive.

The following sub sections should be added to H.324 Annex A, to support WNSRP.

A.2.6
Windowed NSRP Command Frames (WNSRP)

WNSRP command frames format is the same as that of SRP command frames except that the WNSRP command frame header octet shall be 11110001 (decimal 241).
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Figure A.4 /H.324 – Format of WNSRP command frames for
MultimediaSystemControlPDU messages

The standard SRP command frame does not allow the use of the sequence number for a window of SRP commands, which causes each SRP command frame to be acknowledged using a full round-trip. During call setup, the number of control messages passed between the terminals canget to more than 5, which accounts for too many round-trips for call setup. Use of the WNSRP allows reduction of the sequential round-trips needed by parallelizing them.

Terminals supporting WNSRP do not have to signal it via ITU-T Rec. H.245, as using it is applicable for the first H.245 messages on a call.

Terminals, which support the WNSRP mode, shall transmit both SRP command frames and WNSRP command frames until the receipt of the WNSRP response frame or until the receipt of a WNSRP command frame, in which case it will switch to the WNSRP mode only.

Terminals, which support the WNSRP mode, shall have an additional mode counter N402. The maximum value of this mode counter is a local matter; the two terminals may operate with different mode counters. The minimal value of this mode counter N402 shall be 1. On receipt of an SRP or NSRP response frame N402 shall be incremented.

Terminals which support the WNSRP mode that do not get WNSRP response or command frames, but got N402 number of SRP or NSRP response frames shall stop sending WNSRP command frames and use SRP or NSRP only.

The sequence number used for the first SRP and WNSRP command frames shall be zero and shall be incremented modulo 256 for each new SRP and WNSRP command frame sent. This allows sending multiple WNSRP command frames from the beginning of the call.

Terminals that switched to WNSRP mode, cannot revert back to using SRP or NSRP.

A.2.7
Windowed NSRP Response Frames

WNSRP response frames format is the same as that of NSRP response frames except that the WNSRP response frame header octet shall be 11110011 (decimal 243).

WNSRP response frames shall be used to acknowledge correct receipt of WNSRP command frames from the far end.
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Figure A.5 /H.324 – Format of WNSRP response frame

After switching to WNSRP mode; the terminal shall stop transmitting SRP command frames and start transmitting one or more WNSRP command frames without waiting for the response of the previous transmitted frame. Each transmitted WNSRP command frame shall make use of an acknowledgement timer T401 and a retransmission counter N400.

A.2.7
WNSRP Procedure at the transmitter

The WNSRP procedure makes use of the same acknowledgement timer T401 and the retransmission counter N400 that are used for the SRP procedure in A.2.3.

The period of T401 is a local matter; the two terminals may operate with different periods of T401. Appendix IV/V.42 shows the various factors that influence T401.

The maximum value of N400 is a local matter; the two terminals may operate with different maximum values of N400. While no default maximum is specified for N400, it should be at least 5.

Each WNSRP command frame shall be associated with its own acknowledgement timer T401 and a retransmission counter N400.

When the terminal transmits a new WNSRP command frame, timer T401 shall then be started for that specific command frame and the retransmission counter, N400, reset.

A new WNSRP command frame can be sent by incrementing the sequence number, without the need to wait for a WNSRP response frame on pending WNSRP command frames.

The transmitter shall store each WNSRP command frame until it receives the WNSRP response frame that acknowledges its receipt.

If a valid WNSRP response frame is received for a WNSRP command frame, the associated timer T401 shall be stopped.

If timer T401 expires before receipt of a valid WNSRP response frame for a given WNSRP command frame, the terminal shall:

•
retransmit the WNSRP command (with the same sequence number) as above;

•
restart timer T401; and

•
increment the retransmission counter (N400).

On receipt of a WNSRP response frame, the terminal shall:

•
retransmit any WNSRP command that was created before the acknowledged WNSRP command frame;

•
restart timer T401 for the retransmitted WNSRP commands; and

•
increment the retransmission counter (N400) for the retransmitted WNSRP commands.

This retransmission reduces the timeout on WNSRP command frames that the transmitter knows it will not get acknowledgements for.

After retransmission of the WNSRP command N400 times and failure to receive a valid WNSRP response, the terminal shall consider modem communication to be lost, and take appropriate action.

A.2.8
WNSRP Procedure at the receiver

On receipt of a WNSRP command frame with correct header and FCS, the receiving terminal shall acknowledge by transmitting a WNSRP response frame.

If the received WNSRP command frame has the same sequence number as the previously received command frame, it shall not be passed to the H.245 layer, since it is a retransmission of an already-processed command.

If the received WNSRP command frame has a sequence number that is higher than the expected sequence number, the receiver shall hold that WNSRP command frame until the receipt of the accepted sequence number frame and only then forward that WNSRP command frame to the H.245 layer. If the receiver cannot hold that WNSRP command frame (because its window is too small or because of low memory) it shall ignore this WNSRP command frame and shall not send an acknowledgement for the ignored WNSRP command frame.
On receipt of the first SRP command frame with a sequence number other than zero, the terminal shall consider the call as a call without WNSRP and revert into using SRP or NSRP.
Call flows

Below are call flows of possible call scenarios, showing the call setup time when using WNSRP.

Fig-1: A typical H245 Negotiation sequence to illustrate the advantage of proposed WNSRP
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Fig-2: Current NSRP Transmission Procedure of above H245 negotiation sequence.



Fig-3: Current NSRP Transmission Procedure of above H245 negotiation sequence without segmentation (Not a Typical case)

Fig-4: Proposed WNSRP transmission procedure of above H245 negotiation sequence.



Fig-5: Proposed WNSRP transmission Inter-working with conventional terminals which does not support WNSRP and starts SRP seq=n (which is non zero number).



Fig-6: Proposed WNSRP transmission Inter-working with conventional terminals which does not support WNSRP and starts SRP seq=0



Fig-7: Proposed WNSRP transmission procedure illustration with loss of initial WNSRP frames at one side.



Fig-8: Proposed WNSRP transmission procedure illustration with loss of initial WNSRP frames at both side.



Conclusion

Adding the WNSRP procedure into H.324 allows faster call setup times for H.324, without any interoperability issues.

___________________
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   Is same as that of Fig-42
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