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1.  Introduction

This contribution proposes a framework to support MPEG-4 audio streams as defined in ISO/IEC 14496-3 [1][6] in H.320 systems.

Annex H/H.245 [2] already defines the signalling of MPEG-4 audio (ISO/IEC 14496-3) in H.245 based systems, but there is no definition for H.320 systems. The ultimate goal is to ensure interoperability among all the H.300-series terminals.

This framework document describes how to use MPEG-4 Audio Payload in H.320 based systems, including multiplexing into H.221 bit positions. Capabilities and signalling are defined using a method inspired by the generic parameter/MBE translation mechanism defined in H.239 [7] (Annex A – Procedures for Translation of Signalling between H.320 and H.245 systems).

If this framework is accepted after discussion, it is the intent of the contributor to offer a fully detailed proposal for Consent at the January 2004 meeting of SG16.

2.  Bit Positions and Format of the Audio Channel

Table 1 shows the proposed audio rates and their bit positions in the timeslots in a notation as defined in H.221 [5]. Additional bit rates and positions can be added if required. The given bit numbering shows the numbering in the first octet of the frame. In subsequent octets the bit numbering is incremented.

Au-MPEG-4-48k is primarily intended to be used in the restricted case (bit 8 unavailable).

Au-MPEG-4-56k is intended to be used in the unrestricted case when the higher bit rates are not available. It leaves space for FAS/BAS, ECS and a data channel in bit 8.

Au-MPEG-4-64k can be used when channel aggregation is achieved by bonding [4] and the second timeslot is available for MPEG-4 audio.

Au-MPEG-4-128k can be used when channel aggregation is achieved by bonding [4] and the second and third timeslots are available for MPEG-4 audio.

Table 1: Bit positions for the Audio Channel

	
	
	I-Channel (TS 1)
	
	2nd channel (TS 2)
	
	3rd channel (TS 3)

	Name
	
	1
	2
	3
	4
	5
	6
	7
	8
	
	1
	2
	3
	4
	5
	6
	7
	8
	
	1
	2
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	4
	5
	6
	7
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	A5
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	Au-MPEG-4-56k
	
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Au-MPEG-4-64k
	
	
	
	
	
	
	
	
	
	
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8
	
	
	
	
	
	
	
	
	

	Au-MPEG-4-128k
	
	
	
	
	
	
	
	
	
	
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8
	
	A9
	A10
	A11
	A12
	A13
	A14
	A15
	A16


Even though some of the rates leave space to transmit a second simultaneous audio stream (e.g. G.722 and Au-MPEG-4-64k), there shall only be one audio stream present at a time. When another audio command is received, it cancels the previously issued Au-MPEG-4 command.

To enable simultaneous usage of H-MLP channels with MPEG-4 audio channels occupying timeslots from the 2nd channel and upwards, H-MLP channels shall be located in the first timeslots not used by MPEG-4 audio. This means that in case an Au-MPEG-4-64k channel is present, a simultaneous H-MLP-128k channel would be located in TS 3 and TS4.
RFC 3016 [3] describes the mapping of MPEG-4 bitstreams into RTP packets. For MPEG-4 Audio bitstreams, the use of LATM (Low-overhead MPEG-4 Audio Transport Multiplex) is required. The limitation to LATM/AudioPointerStream format for H.320 is required by ISO/IEC 14496-3 definitions. This will unfortunately add complexity to gateways when another audio stream format is utilized on the H.245 side.

Due to the fixed-frame nature of the underlying transmission layer, the audio stream shall be of AudioPointerStream format starting with an audioMuxElementStartPointer. The first transmitted audioMuxElements shall include the StreamMuxConfig information before sending the payload. The StreamMuxConfig element should be transmitted repeatedly. Because of the unbounded length of the information, it isn’t possible to include these parameters in an out-band manner into BAS signalisation messages. This additional task is unavoidable when a gateway translates signalling between the out-band element on the H.245 side and the in-band element on the H.320 side.

3.  Usage of Generic Parameters for H.320

The parameters defined in Annex H/H.245 are shown in Table 2.

Table 2: Generic Parameters used in Annex H/H.245 Capabilities

	Id #
	Name
	Value

	0
	profileAndLevel
	Integer (0..255)

	1
	formatType
	Logical

	2
	MaxAL-sduFrames
	Integer (1..256)

	3
	audioObjectType
	Integer (0..31)

	4
	audioSpecificConfig
	octetString (unbounded length)

	5
	MaxAudioObjects
	Integer (1..16)

	6
	MuxConfigPresent
	Logical

	7
	EP_DataPresent
	Logical

	8
	StreamMuxConfig
	octetString (unbounded length)

	9
	ErrorProtection_SpecificConfig
	octetString (unbounded length)


This section defines how these parameters are translated to H.320 systems.

ProfileAndLevel is mandatory for capabilities and commands.

Because of the mandatory use of LATM, formatType is always 1. It doesn’t need to be signalled explicitly since it is implied by the H.320 capability.
MaxAL-sduFrames is a parameter to be used for H.323 systems and doesn’t need to be signalled here. It is the task of a gateway between H.320 and H.245 systems to handle such parameter.

audioObjectType is optional for capabilities and mandatory for commands.

audioSpecificConfig is not applicable to LATM formats.

MaxAudioObjects is mandatory for capabilities and commands when LATM is used.
MuxConfigPresent indicates the presence of StreamMuxConfig. This parameter shall always be 1. Therefore, MuxConfigPresent doesn’t need to be signalled explicitly. 
EP_DataPresent indicates if the EPMuxElement has error resiliency. Due to the mandatory use of the AudioPointerStream format, this element is never used and doesn’t need to be signalled explicitly.

The StreamMuxConfig parameter has to be included in the LATM multiplex. At start up of an audio multiplex, it has to be sent before the audio data is sent. 

ErrorProtection_SpecificConfig is never used within AudioPointerStream format.
4.  Signalling of Supported Rates

To signal the rates and bit positions, a Generic Parameter is defined in Table 3. This parameter is only used as a definition to be coded as a Generic Parameter in H.320 signalling as described later.

The usage in H.245 and the associated assignment of an identifier value is for further study. The translation procedures described in this document do not require the assignment of an identifier value for H.320.

Table 3: H221MuxConfig

	Parameter name:
	H221MuxConfig

	Parameter description:
	This is a collapsing booleanArray Generic Parameter.

H221MuxConfig indicates the supported bit positions.

If bit 8 (value 1) is 1, this indicates support of Au-MPEG-4-48k.

If bit 7 (value 2) is 1, this indicates support of Au-MPEG-4-56k.

If bit 6 (value 4) is 1, this indicates support of Au-MPEG-4-64k.

If bit 5 (value 8) is 1, this indicates support of Au-MPEG-4-128k.

All other bits are reserved and shall be set to 0.

In a decoder capability, each bit set to 1 means that the device supports the indicated roles.

In a command, only 1 bit shall be set, corresponding to the used multiplex.

	Parameter identifier value:
	Not available.

	Parameter status:
	For further study in H.245, mandatory in H.320 translation.

	Parameter type:
	booleanArray

	Supersedes:
	-


NOTE - If in the future more bit positions are defined than the number of reserved bits can accommodate, additional bit positions could be signalled by allocating another parameter for the additional bit positions. These parameters shall use a PID/VALUE Parameter Class.

5.  Capability Message

The ISO/IEC 14496-3 (MPEG-4 audio) capabilities as defined in Annex H/H.245 shall be signalled as an MBE indication with the format:


{ Start-MBE / N / <ISO/IEC14496-3Capability> / B1 / ... / BN-1 }

Bytes B1 through BN-1 within the MBE shall contain all parameters listed in Table 4 coded as Generic Parameters in the order as they appear in the table as described later.

Table 4: Annex H/H.245 Capability Parameter classes for H.320

	Name
	Id Value
	Generic Parameter class

	profileAndLevel
	0
	X/VALUE

	MaxAudioObjects
	5
	X/VALUE

	H221MuxConfig
	N/A
	X/VALUE

	audioObjectType
	3
	PID/VALUE


5.1 Example

This example assumes the following configuration:

profileAndLevel: Main Audio Profile = 1

MaxAudioObjects = 1

H221MuxConfig: Au-MPEG-4-64k and Au-MPEG-4-56k = 6

audioObjectType: AAC main = 1

{start-MBE / 6 / <ISO/IEC14496-3Capability> / 1 / 1 / 6 / 3 / 1 }

6.  Command Message

The ISO/IEC 14496-3 (MPEG-4 audio) capabilities as defined in Annex H/H.245 shall be signalled for use as an audio command as an MBE indication with the format:


{ Start-MBE / N / <ISO/IEC14496-3Command> / B1 / ... / BN-1 }

Bytes B1 through BN-1 within the MBE shall contain all parameters listed in Table 5 coded as Generic Parameters in the order as they appear in the table as described later.

Table 5: Annex H/H.245 Logical Channel Parameter classes for H.320

	Name
	Id Value
	Generic Parameter class

	profileAndLevel
	0
	X/VALUE

	audioObjectType
	3
	X/VALUE

	MaxAudioObjects
	5
	X/VALUE

	H221MuxConfig
	N/A
	X/VALUE


6.1 Example

This example assumes the following configuration:

profileAndLevel: Main Audio Profile = 1

audioObjectType: AAC main = 1

MaxAudioObjects = 1

H221MuxConfig: Au-MPEG-4-56k = 2

{start-MBE / 5 / <ISO/IEC14496-3Command> / 1 / 1 / 1 / 2 } 

7.  Generic Parameter translation
This section defines a procedure to transport H.245 generic message parameters in H.320 MBEs in order to facilitate efficient translation between H.245 and H.320 systems. This procedure avoids emulation of the MBE BAS code.

Coding of variable length integers in MBEs

Non-negative integers shall be carried in MBEs by the following method:

1. If the integer is <= 127, construct an MBE byte with a value equal to the integer.  The procedure is complete.  Otherwise, continue.

2. Construct an MBE byte with the two high order bits (bits 1 and 2) equal to binary ‘10’, and place the least significant 6 bits of the integer in the least significant 6 bits of the MBE byte.

3. Discard the least significant 6 bits of the integer (shift the integer 6 bits to the right).  Continue from step 1.

The result of this procedure is that each MBE byte with a high order bit set to 1 contains 6 bits of the integer, starting with the least significant 6 bits and proceeding with each MBE to more significant bits.  The final MBE byte has the high order bit set to 0, and contains the 7 most significant bits of the integer. Integer values <= 127 are represented by a single MBE byte.

Decoding of variable length integers

In the position within an MBE where a variable-length integer begins, high order bits equal to:

· binary 0 indicates the final (or only) byte of a non-negative integer,

· binary 10 indicates the first (or following) byte of a non-negative integer.

7.1 Generic Parameter classes and associated procedures

Three classes of Generic Parameters are defined here:

· PID/VALUE (representing a parameterIdentifier/parameterValue pair)

· X/VALUE (representing an omitted parameterIdentifier and a present parameterValue)

Translation of PID/VALUE 

To translate a PID/VALUE parameter from H.245 to H.320, the ParameterIdentifier shall be inserted into the MBE string as a single byte, followed by the ParameterValue coded as a variable-length integer.

To translate a PID/VALUE parameter from H.320 to H.245, the ParameterIdentifier shall be copied from a single byte in the MBE, and the ParameterValue shall be decoded from the MBE variable-length integer.

Translation of X/VALUE 

To translate a X/VALUE parameter from H.245 to H.320, the ParameterIdentifier shall be discarded, and the ParameterValue shall be coded into the MBE as a variable-length integer.

To translate a X/VALUE parameter from H.320 to H.245, the ParameterIdentifier shall be taken from the table associated with the message type (Table 4 and Table 5 above), and the ParameterValue shall be decoded from the MBE variable-length integer.
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