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DTMF Signaling within H.245





This document makes direct reference to Microsoft’s contribution APC-1262. We propose some syntactic simplifications of the scheme proposed in APC-1262. We are deeply and openly indebted to the clear explanations in APC-1262. Our goal here is not at all to discuss the relative merits of RTP vs. H.245.


We have two reasons for suggesting these changes. First, simplicity is truly an important goal when dealing with any protocol, but perhaps especially with H.245. Since we believe that there are applications where the time dependence of the DTMF data is crucial, we would like to make it as easy as possible to express this time dependence. Secondly, we believe that a few simplifications actually tighten up a bit the semantics of updating information.


Here are the specific simplifications we propose:


There is no reason for a separate field for hookflash. Let it be represtented by the character “!” (exclamation point) in the tone field. The duration field can be OPTIONAL for every digit. In its absence the receiver can choose a reasonable default value, based on local considerations. Note that it might be better to call the field “signal” instead of dtmf. This is a point best left for experts to decide.


The three separate dtmfStart, dtmfUpdate, and dtmfEnd fields are superfluous and might cause problems in the future. They can be replaced by a single “dtmf” structure. If it is desired to send “updates” to a previous UserInputIndication, then this can be accomplished by giving the dtmf tone an integer Reference Number. Dtmf packets with the same reference number refer to updates about the same tone. (Note that the APC-1262 proposal assumes that an update refers to the previous start message. This sort of state in the protocol relies on reliable in-order transport. It makes it impossible to consider future versions that might run over unreliable or multicast transport. So we would claim in any case that such a reference number is highly desirable).


We suggest that RTP has been accepted as the standard way to transmit time-based information over packet networks. In order to reduce the complexity of the code, we propose that the ‘reference’ tag be omitted. Future kinds of reference information can always be added at the end of the packet.


We find that the “holdUntil” and “discardAfter” time should be the decision of the receiver. Also, since we assume that a dtmf message that is sent is actually the result of a keypress, it seems unlikely that a sending endpoint will wish to increase the delay by a “holdUntil” message. What is important is for the receiver to know when the key was actually pressed. Also, there is no obvious relationship between the “holdUntil”, “discardAfter” time and the actual time at which the dtmf key was pressed; this is what is needed to synchronize with the audio. We suggest that the reference structure should simply contain the RTP timestamp of the DTMF tone (i.e. as it would have appeared had the tone been sent by RTP).


It will greatly ease the ability to synchronize with RTP audio if there can also be sent the sequence number of an RTP packet of the audio stream which corresponds in time to the Dtmf press.


Here is the ASN.1 which results from these simplifications:


UserInputIndication	::=CHOICE


{


	nonStandard	NonStandardParameter,


	alphanumeric	GeneralString,


	...,


	userInputSupportIndication	CHOICE


	{


		nonStandard 	NonStandardParameter,


		basicString	NULL,


		iA5String	NULL,


		generalString	NULL,


		...


	},


	dtmf		SEQUENCE


	{


		tone		IA5String SIZE (1) FROM (“0123456789#*ABCD!”),


		duration	INTEGER (40..65535) OPTIONAL,  -- milliseconds


		refNumber	INTEGER (1..32768)


		rtp	SEQUENCE OPTIONAL


		{


			logicalChannelNumber	LogicalChannelNumber,


			timeStamp	INTEGER (0..4294967295) OPTIONAL,


			seqNumber	INTEGER (0..4294967295) OPTIONAL,


			...


		},


		...


	},


}





The text of APC-1262 page 6 can be shortened as follows:


The dtmf structure may be used when precise control is desired over the alignment of DTMF or hookflash with audio in the associated logical channel is needed. 


tone indicates the tone to be signaled to the receiving endpoint. A hookflash is represented by the symbol ‘!’ (exclamation point). The duration element indicates the duration of the tone if known, or an initial estimate of the tone duration if the tone continues to be in progress at the time dtmf is transmitted. If duration is omitted, it is the responsibility of the receiver to use a reasonable value as determined by local configuration.


refNumber is an integer which is assigned by the sender to provide a unique indentifer for the tone. If the sender wishes to revise its estimate of the total duration of the tone, it sends a new dtmf message with the same refNumber. The receiver shall ignore such a message if it arrives after the tone has already been terminated by the receiver.


rtp contains parameters needed to align the tone or hookflash with an RTP/UDP stream (H.323). LogicalChannelNumber specifies the LogicalChannelNumber of the audio channel to which the dtmf tone corresponds. timestamp and seqNumber shall be set to the timestamp and sequence number of an RTP packet that is synchronous with the tone. An update dtmf message does not contain an rtp field.


An MC shall convert the timestamps and logical channel number from the received indication into the correct logical channel number and timestamps for each output channel when it forwards the indication to each receiving endpoint (the timestamps might change if the audio is being transcoded or mixed in an MP). 
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