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1 Changes to ISO/IEC 23008-3

Add the following clause to ISO/IEC 23008-3:
18. Application and processing of local setup information and interaction data
1.1 Carriage of System Data for the interaction with System Engine
When a TV supporting hybrid broadcasting (i.e., using both broadcasting and broadband channels) is connected to a Set-top Box over a HDMI cable, the system data required to use the broadband connection cannot be delivered to the TV, due to the limitations of HDMI, as shown in Figure 1. Carriage of System Data in the audio bitstream enables the system to support a number of use cases for next-generation broadcasting services by providing an interface to interact with system engines such as MMT[1] and/or DASH[2]. Carriage of System Data in the MPEG-H Audio bitstream provides an URL address of a system data, either a DASH MPD or an MMT PA message, so that the system can fetch the data from the URL and deliver to the system engine, either DASH or MMT, as shown in Figure 2. Example use cases include personalized advertisement insertion and overlayed content playback.
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Figure 1 Broadcasting Paths: System data is not able to delivered to the TV over HDMI 
when the content is retransmitted by STB
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Figure 2 Carriage of System Data : Delivers the system data to the TV
1.1.1 Syntax
For the extension element configuration, mpegh3daExtElementConfig, with the usacExtElementType of ID_EXT_ELE_SYS_META, SysMetaFrameConfig defined in Table 1 reads the programID in order to avoid incorrect execution of the system data. 
Table 1 — Syntax of SysMetaFrameConfig ()
	Syntax
	No. of bits
	Mnemonic

	SysMetaFrameConfig()
	
	

	{
	
	

	
programID;
	31
	Uimsbf

	
prog_extension
	1
	Uimsbf

	}
	
	


For the extension element, mpegh3daExtElement, with the usacExtElementType of ID_EXT_ELE_SYS_META, SysMetaFrame defined in Table 2 reads three fields from the extension element: sysType, sysDataLocation, and isDataUpdated.
Table 2 — Syntax of SysMetaFrame()
	Syntax
	No. of bits
	Mnemonic

	SysMetaFrame()
	
	

	{
	
	

	
sysType;
	8
	Uimsbf

	
dataLen
= escapedValue (7, 0, 0);
	7
	Uimsbf

	
for (n=0; n<dataLen; n++) {
	
	

	

sysDataLocation[n];
	8
	Uimsbf

	
}
	
	

	
isDataUpdated;
	1
	Uimsbf

	}
	
	


In order to avoid a sudden burst of data being used in the mpeg3daExtElement for the ID_EXT_ELE_SYS_META at a frame, fragmentization shall be used and the fragmentized element shall not exceed the maximum number of 48 bits, usacExtElementPayloadLength≤6, for two reasons – to limit the maximum bitrate used and to guarantee minimum interval for the system data.
For example, in typical operating point at 48kHz sampling and 2048 samples per frame,
(1) the maximum data rate used by SysMetaFrame is 937.5 bps : 48bits x 48000 / 2048 = 1125bps
(2) the maximum data used for a SysMetaFrame is 1032 bits and the data can be sent at least every 1032/1125 = 0.917  s.
1.1.2 Variable Definitions
programID
This element indicates either a unique non-zero positive integer ID of the current program or that the current program does not use system data carriage. This element is used to verify whether the system data is valid to the program being played. For example, when the broadcasting channel is changed, different programID will be read and the system clears all the previously delivered system messages with different programID. Value of 0 represents that the current content does not have programID.
prog_extension
This shall have the value 0. Value of 1 shall be reserved for future use.
sysType
This element indicates which MIME type the system data uses and where the system data shall be transmitted to as shown in Table 3. 
Table 3 — Syntax of sysType
	sysType
	Value
	Corresponding MIME Type

	Undefined
	0
	

	SYS_MMT
	1
	application/mmt-signaling+xml

	SYS_DASH
	2
	application/dash+xml

	/* reserved */
	3-127
	/* reserved for ISO use */

	/* reserved */
	128-255
	/* reserved for user private */


sysDataLocation
The URL where the system data is located. It shall be written following UTP-8 according to ISO/IEC 10646 with a length of dataLen 
isDataUpdated
A Boolean flag indicating whether the system data at the sysDataLocation is changed. This flag is designed to avoid unnecessary fetching operation when the system data is changed at the same sysDataLocation.
1.1.3 Terminology Definitions
system data
Either a DASH MPD (ISO/IEC 23009-1 :2012 Annex C.2) or MMT Package Access (PA) message (sub-clause 9.3.2. in ISO/IEC 23008-1 :2014 and Annex B.2) following MIME structure which is located at sysDataLocation. It is basically presentation information including (1) which contents shall be played, (2) which part of the screen the contents shall be played, and (3) when the content shall start playing.
system messsage
A printable ASCII message generated by MPEG-H 3D Audio decoder to be delivered to the system, outside of the audio decoder, as a combination of programID, sysType, sysDataLocation, and isDataUpdated. Two types of system messages are defined in 18.6.4.1
system engine
Either a DASH engine or MMT engine that the sysType indicates
system
Hardware on which the MPEG-H 3D Audio decoder is implemented (e.g. UHD TV).
1.1.4 Overall Processing in System Level
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Figure 3 Overall processing in System Level
Figure 3 shows an overall processing in an implemented system such as UHDTV – (1) When an extension element of ID_EXT_ELE_SYS_META is delivered to the MPEG-H 3D Audio decoder, the decoder sends a system message to the system. (2) The system fetches the system data at the URL in the message. (3) The system sends the system data to the system engine. Here, the process (1) is normative and the process (2) and (3) are informative.
1.1.4.1 Processing at the MPEG-H 3D Audio Decoder (Normative)
MPEG-H 3D Audio decoder shall generate and deliver the system message in printable ASCII to enable the system to fetch the system data located at sysDataLocation and send it to the system engine. Note that the system data at sysDataLocation follows MIME types of either a DASH MPD (ISO/IEC 23009-1 :2012 Annex C.2) or MMT Package Access (PA) message (sub-clause 9.3.2 in ISO/IEC 23008-1 :2014 and Annex B.2).
1.1.4.1.1 On SysMetaFrameConfig
When the programID is read by SysMetaFrameConfig, a system message with programID shall be sent to the system. Based on the programID in the system message, system is able to detect the channel change in the source device, e.g. a settop box, which needs to reset all the previous system data. On SysMetaFrameConfig, following system message shall be sent to the system.
sprintf(msg,"<programID=%d>“, programID);
         sendSysMessage(msg);
Note that the programID is zero when the system data carriage is not used by the program but it is still necessary to send the "<programID=0>“ for the system to detect the channel change.
1.1.4.1.2 On SysMetaFrame
After SysMetaFrame is processed, MPEG-H 3D Audio decoder shall generate a system message msg, by merging MIME type, data URL, and the isDataUpdated as below.
if   (sysType == SYS_MMT)sprintf(msg,"<application/mmt-signaling+xml;url=\“%s\“;isDataUpdated=%d>“,





sysDataLocation, isDataUpdated );
elseif  (sysType == SYS_DASH)
sprintf(msg,“<application/dash+xml;url= \“%s\“;isDataUpdated=%d>“,





sysDataLocation, isDataUpdated );

Note that the isDataUpdated can be used In order to avoid unnecessary fetching operations in the system.
1.1.4.2 Processing at the System (Informative)
The following interactions between the MPEG-H 3D Audio decoder and the system enginecan be implemented in the system.
1.1.4.2.1 General cases : fetch the system data  and deliver it to the system engine
(1) When the msg generated by SysMetaFrame is received, the system checks whether the system is capable of handling the msg based on whether the target system engine exists in the system and broadband network is connected to the system. If it is not capable, no operation is performed. 
(2) If it is capable, compare the "url“ to the previously received "url“. If they are same and isDataUpdated is zero, no operation.
(3) Otherwise, fetch the system data whose location is defined on the "url“ field in the message. 
(4) Send the fetched system data to the corresponding system engine that the MIME type describes.
1.1.4.2.2 Event Detection : clear all the pre-loaded system message and data on program changed
(1) When the msg generated by SysMetaFrameConfig with only programID field is received from the audio decoder as described in 18.6.4.1.1, the system compares the programID and previously received programID. If they are different, it clears all the operations and buffers that were related to the previous programID because the main content has changed
(2) When the programID is changed, the system sends a notification to the system engine indicating the program change so that pre-loaded system operations for previous program are not executed.
(3) When the programID is not received more than one second, the system detects the channel change as from the program uses Carriage of System Data to the program does not.
1.1.4.2.3 Enable/Disable based on the delivery path 
When the audio bitstream is delivered by broadcasting path using the system engine, the system may choose not to fetch and deliver the system data at SysDataLocation in order to prevent system data interference between broadcasting path and carriage by MPEG-H Audio bitstream path.
1.1.5 Required changes in MPEG-H 3D Audio International Standard
1.1.5.1 Change in Table 13 — Syntax of mpegh3daExtElementConfig()

	Syntax
	No. of bits
	Mnemonic

	mpegh3daExtElementConfig()
	
	

	{
	
	

	
usacExtElementType


= escapedValue(4, 8, 16);
	
	

	
usacExtElementConfigLength
= escapedValue(4, 8, 16);
	
	

	
	
	

	
if (usacExtElementDefaultLengthPresent) {
	1
	uimsbf

	

usacExtElementDefaultLength = escapedValue(8, 16, 0) + 1;
	
	

	
} else {
	
	

	

usacExtElementDefaultLength = 0;
	
	

	
}
	
	

	
	
	

	
usacExtElementPayloadFrag;
	1
	uimsbf

	
	
	

	
switch (usacExtElementType) {
	
	

	
case ID_EXT_ELE_FILL:
	
	

	

/* No configuration element */
	
	

	

break;
	
	

	

…….
	
	

	
case ID_EXT_ELE_SYS_META
	
	

	

SysMetaFrameConfig ();
	
	

	

break;
	
	

	
default:
	NOTE
	

	

while (usacExtElementConfigLength--) {
	
	

	


tmp;
	8
	uimsbf

	

}
	
	

	

break;
	
	

	
}
	
	

	}
	
	

	NOTE : The default entry for the usacExtElementType is used for unknown extElementTypes so that legacy decoders can cope with future extensions.


1.1.5.2 Change in Table 50 — Value of usacExtElementType 
	usacExtElementType
	Value

	ID_EXT_ELE_FILL
	0

	ID_EXT_ELE_MPEGS
	1

	ID_EXT_ELE_SAOC
	2

	ID_EXT_ELE_AUDIOPREROLL
	3

	ID_EXT_ELE_UNI_DRC
	4

	ID_EXT_ELE_OBJ_METADATA
	5

	ID_EXT_ELE_SAOC_3D
	6

	ID_EXT_ELE_HOA
	7

	ID_EXT_ELE_FMT_CNVRTR
	8

	ID_EXT_ELE_SYS_META
	9

	/* reserved for ISO use */
	10-127

	/* reserved for use outside of ISO scope */
	128 and higher

	NOTE: Application-specific usacExtElementType values are mandated to be in the space reserved for use outside of ISO scope. These are skipped by a decoder as a minimum of structure is required by the decoder to skip these extensions.


1.1.5.3 Change in Table 51 — Interpretation of data blocks for extension payload decoding

	usacExtElementType
	The concatenated usacExtElementSegmentData represents:

	ID_EXT_ELE_FILL
	Series of fill_byte

	ID_EXT_ELE_MPEGS
	SpatialFrame()

	ID_EXT_ELE_SAOC
	SaocFrame()

	ID_EXT_ELE_AUDIOPREROLL
	AudioPreRoll()

	ID_EXT_ELE_UNI_DRC
	uniDrcGain() as defined in ISO/IEC 23003-4

	ID_EXT_ELE_OBJ_METADATA
	object_metadata() 

	ID_EXT_ELE_SAOC_3D
	Saoc3DFrame()

	ID_EXT_ELE_HOA
	HOAFrame()

	ID_EXT_ELE_FMT_CNVRTR
	FormatConverterFrame()

	ID_EXT_ELE_SYS_META
	SysMetaFrame()

	Unknown
	unknown data. The data block shall be discarded.


1.1.5.4 References
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_1496760957.vsd
MPEG-H 3D Audio Decoder


MPEG-H Bitstream


① pass the system message


ID_EXT_ELE_SYS_META


Interaction Demon 
on System


Decoded PCM Data


systemData


http://www.samsung.com/msg.xml


③ send the system data to the engine


MMT Engine


Implemented System (e.g. UHD Television)


<application/mmt-signaling+xml; http://www.samsung.com/msg.xml; isUpdated=1>


② fetch the system data



