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Introduction





Two contributions, APC-1262 (Microsoft) and APC-1277 (VocalTec), propose specific syntax for enhanced DTMF support in H.245 version 3. After presentation and discussion of these documents, an ad hoc editing group met to resolve the differences between the proposals. This group included Bob Callaghan (Siemens), Toby Nixon (Microsoft), Jörg Ott (Teles), Scott Petrack (VocalTec), and John Wilson (Intel). This temporary document represents the consensus conclusions of the editing group.


This temporary document should be conveyed to Question 11/16 as well, since APC-1262 was also presented in that group (as Q11-B-08).





Changes to H.245 ASN.1 Coding





Add userInputCapability to the Capability element as follows:





Capability		::=CHOICE


{


	nonStandard	NonStandardParameter,





	receiveVideoCapability	VideoCapability,


	transmitVideoCapability	VideoCapability,


	receiveAndTransmitVideoCapability	VideoCapability,





	receiveAudioCapability	AudioCapability,


	transmitAudioCapability	AudioCapability,


	receiveAndTransmitAudioCapability	AudioCapability,





	receiveDataApplicationCapability	DataApplicationCapability,


	transmitDataApplicationCapability	DataApplicationCapability,


	receiveAndTransmitDataApplicationCapability	DataApplicationCapability,





	h233EncryptionTransmitCapability	BOOLEAN,


	h233EncryptionReceiveCapability	SEQUENCE


	{


		h233IVResponseTime	INTEGER (0..255),	-- units milliseconds	


		...


	},


	...,


	conferenceCapability	ConferenceCapability,





	receiveUserInputCapability	UserInputCapability,


	transmitUserInputCapability	UserInputCapability,


	receiveAndTransmitUserInputCapability	UserInputCapability





}





Add the UserInputCapability type as follows:





-- ================================================================================


-- Capability Exchange Definitions: UserInput


-- ================================================================================


UserInputCapability	::= CHOICE


{


	nonStandard	SEQUENCE OF NonStandardParameter OPTIONAL,


	basicString	NULL,  -- alphanumeric


	iA5String	NULL,  -- alphanumeric


	generalString	NULL,  -- alphanumeric


	dtmf		NULL,  -- supports dtmf using signal and signalUpdate


	hookflash	NULL,  -- supports hookflash using signal


	...


}





Add the signal and signalUpdate elements to UserInputIndication as follows:





-- ================================================================================


-- Indication Message : user input


-- ================================================================================





UserInputIndication	::=CHOICE


{


	nonStandard	NonStandardParameter,


	alphanumeric	GeneralString,


	...,


	userInputSupportIndication	CHOICE


	{


		nonStandard 	NonStandardParameter,


		basicString	NULL,


		iA5String	NULL,


		generalString	NULL,


		...


	},


	signal			SEQUENCE


	{


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


		duration	INTEGER (1..65535) OPTIONAL,  -- milliseconds


		rtp			SEQUENCE


		{


			timestamp	INTEGER (0..4294967295) OPTIONAL,


			expirationTime	INTEGER (0..4294967295) OPTIONAL,


			logicalChannelNumber	LogicalChannelNumber,


			…


		} OPTIONAL,


		…


	},


	signalUpdate	SEQUENCE


	{


		duration	INTEGER (1..65535),  -- milliseconds


		rtp			SEQUENCE


		{


			logicalChannelNumber	LogicalChannelNumber,


			…


		} OPTIONAL,


		…


	}


}








Changes to H.245 Semantic Definitions





Modify the semantic definitions in Section 7/H.245 as follows.





7.2.2.3	Capability


The choices receiveVideoCapability, receiveAudioCapability, and receiveDataApplicationCapability and receiveUserInputCapability indicate the capability to receive according to the respective VideoCapability, AudioCapability, and DataApplicationCapability, and UserInputCapability.


The choices transmitVideoCapability, transmitAudioCapability, and transmitDataApplicationCapability and transmitUserInputCapability indicate the capability to transmit according to the respective VideoCapability, AudioCapability, and DataApplicationCapability, and UserInputCapability.


The choices receiveAndTransmitVideoCapability, receiveAndTransmitAudioCapability, and receiveAndTransmitDataApplicationCapability and receiveAndTransmitUserInputCapability indicate the capability to receive and transmit according to the respective VideoCapability, AudioCapability, and DataApplicationCapability and UserInputCapability. These code points may be useful for indicating that the receive and transmit capabilities are not independent.


The boolean h233EncryptionTransmitCapability, when true, indicates that the terminal supports encryption according to H.233 and H.234.


h233IVResponseTime is measured in units of milliseconds, and indicates the minimum time the receiver requires the transmitter to wait after the completion of transmission of an IV message before starting to use the new IV. The means of transmitting the IV is not defined in this Recommendation.


ConferenceCapability indicates conference capabilities such as the ability to support Chair Control as described in H.243.








7.13.6�seq sub_sub_sub_section \r 0 \h�	User Input


This is used for User Input messages.


alphanumeric is a string of characters coded according to T.51. This could be used for key-pad input, an equivalent to DTMF.


userInputSupportIndication: indicates to the remote terminal which GENERALSTRING types the terminal supports.


Note. It is expected that most implementations of PER decoders will not be capable of decoding other strings than IA5. This indication should be used to "warn" the remote terminal not to attempt fancy variable length coding schemes.


nonStandard is a NonStandardParameter indicating a non-standard use of the UserInput indication message.


The boolean basicString, when true, indicates that the characters 0-9, * and # are supported.


The boolean iA5String, when true, indicates that the complete IA5String character set is supported.


The boolean generalString, when true, indicates that the complete GeneralString character set is supported.


Note. Any data that is carried in H.245, including user input messages, will not be encrypted.


The signal and signalUpdate indications may be used when precise control is desired over the alignment of DTMF or hookflash with audio in the associated logical channel and when control or indication of the duration of DTMF is needed. 


signal indicates the signaling element to be produced when sent to a PSTN gateway, that was detected in the audio stream when sent from a PSTN gateway, or to be signaled between other endpoint combinations. When received by a gateway to the PSTN, signal causes the gateway to inject the specified signaling element into the PSTN channel; when received by a gateway to another H-series terminal, signal will be translated to the appropriate message in the protocol of the connected terminal. Gateways produce signal (and signalUpdate) messages to indicate detection of signaling elements in the audio received from a PSTN endpoint, or by translation of corresponding messages from other protocols.


signalType is set to “!” (exclamation point) to indicate a hookflash, or to one of “0123456789*#ABCD” to indicate a DTMF tone. 


Note: Hookflash is a momentary on-hook condition (typically one-half second in duration), commonly used to control features in the attached switching equipment. It may not be possible for a gateway to produce or detect a hookflash due to characteristics of the PSTN channel or due to local configuration (to prevent undesired activation of features in attached equipment). Therefore, the ability to transmit or receive hookflash indications is separately declared in UserInputCapability.


duration indicates the total 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 signal is transmitted. If duration is omitted, the receiver shall use an appropriate default based on local configuration and network requirements. duration shall be ignored in the case of a hookflash (“!”) indication.


signalUpdate revises the estimate of the total duration or declares the actual measured duration of the tone detected or to be generated. It should be transmitted so as to arrive well before the estimate that was previously sent in signal or signalUpdate expires; otherwise the revised duration will be ignored as the tone will have already been terminated by the receiver. Note that it is not necessary to send signalUpdate if the total duration was indicated in signal.


rtp contains parameters needed to align the tone or hookflash with an RTP/UDP stream (H.323). In signalUpdate, this element need be included only if multiple signal messages have been issued specifying different LogicalChannelNumbers and it is necessary to indicate which signal is to be updated.


timestamp specifies, in terms of the RTP timestamp of the primary encoder on the associated audio channel, the time at which the tone or hookflash should be generated (delivered or injected into the audio stream). The tone or hookflash shall not be generated before audio with the same timestamp is played; it should be generated as soon as possible after this time, but not later than the expirationTime timestamp. The sender of an indication shall not set timestamp to a time that is “in the future”; timestamp is normally set equal to the timestamp of audio currently being sent or most recently sent on the associated audio channel. If timestamp is not specified, the signal shall be delivered or injected upon receipt.


expirationTime specifies, in terms of the RTP timestamp of the primary encoder on the associated audio channel, the time after which the tone or hookflash shall be considered “stale” and discarded by the receiver. Endpoints that receive signal and are unable to act on it before the expirationTime timestamp on the associated channel shall discard the message. If an expirationTime time is not specified by the sender, the message may nevertheless be discarded as a result of local configuration of the recipient.


logicalChannelNumber shall specify the LogicalChannelNumber of the associated audio channel, the context in which timestamp and expirationTime are meaningful.


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). An MC receiving an indication after the expirationTime time may discard the message immediately without forwarding it; otherwise, the MC shall forward all requests immediately without waiting for timestamp time to occur.


Endpoints shall use the alphanumeric indication to convey DTMF user input if the other endpoint has not indicated the ability to receive DTMF using UserInputCapability. 


An endpoint which has the capability to receive DTMF indications using signal shall also be able to accept alphanumeric indications for compatibility with older terminals. An alphanumeric indication may be treated as a sequence of one or more signal indications with duration, timestamp, and expirationTime elements omitted, and characters not valid in signalType being discarded.


In typical usage, a gateway detecting DTMF in the audio stream from a PSTN channel will send signal immediately upon detection of a tone, using a relatively high estimate of duration, and begin measuring the tone duration. When the tone ends, signalUpdate is sent to indicate the total measured duration. If the tone has not ended but the measured duration is approaching the previous estimate (such that the estimate might be exceeded by the measured duration before a signalUpdate could be received), a signalUpdate is sent increasing the estimate. The frequency of sending signalUpdate, the initial duration estimate sent in signal, and the amount by which subsequent estimates are increased, are left to the implementer, but caution should be exercised so as to not burden the network with large numbers of signalUpdate messages and to avoid premature expiration of previous estimates.


In typical usage from a non-gateway endpoint, the signal element will contain the total duration of the tone to be produced by the gateway. In some applications, however, it may be desirable to provide real-time interactive control of tone duration to the user. In this case, signal and signalUpdate would be used in a manner similar to that described for gateways in the preceding paragraph, with signal being sent upon the activation of the user input (e.g., depression of a key or on-screen control) using an estimated tone duration, and signalUpdate used to send updated estimates so long as the input continues to be activated and to indicate the total duration when the input is deactivated.
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