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5 Mapping to 3GP-DASH delivery

5.1
General

5.1.1
MPD Signalling

The MPD shall conform to the 3GP-DASH format [8] with the constraints defined in clause 5.1.3. The MPD may signal the appropriate profiles parameter as defined below in the MPD@profiles attribute.

5.1.2
File Format Signalling

Representations used in the context of the specification shall conform to the 3GP File Format [7] and the 3GP-DASH   Segment format [8] with the following further requirements: 

· The ‘3gtv’ ISO brand SHALL be set as a compatible_brand in the File Type Box (‘ftyp’). 

· The value of the duration field in the Movie Header Box (‘mvhd’) shall be set to a value of ‘0’

· The Track Header Box (‘tkhd’) shall obey the following constraints:

·  The value of the duration field shall be set to '0'.

· The width and height fields for a visual track shall specify the track’s visual presentation size as fixed-point 16.16 values expressed in on a uniformly sampled grid (commonly called square pixels)
· The Media Header Box (‘mdhd’) shall obey the following constraints:

· The value of the duration field shall be set to ‘0’.

· The Video Media Header (‘vmhd’) shall obey the following constraints:

· The value of the version field shall be set to ‘0’.

· The value of the graphicsmode field shall be set to ‘0’.

· The value of the opcolor field shall be set to  {‘0’, ‘0’, ‘0’}.

· The Sample Description Box (‘stsd’) shall obey the following constraints:

· A visual sample entry shall be used.

· The box shall include a NAL Structured Video Parameter Set

· the maximum width and height values shall correspond to the maximum cropped horizontal and vertical sample counts indicated in any Sequence Parameter Set in the track

· It shall contain a Decoder Configuration Record which signals the Profile, Level, and other parameters in the video track.

· The entry_count field of the Sample-to-Chunk Box (‘stsc’) shall be set to ‘0’.

· Both the sample_size and sample_count fields of the Sample Size Box (‘stsz’) box shall be set to zero (‘0’). The sample_count field of the Sample Size Box (‘stz2’) box shall be set to zero (‘0’). The actual sample size information can be found in the Track Fragment Run Box (‘trun’) for the track. Note: this is because the Movie Box (‘moov’) contains no media samples.

· The entry_count field of the Chunk Offset Box (‘stco’) shall be set to ‘0’.

· Movie Fragment Header Boxes (‘mfhd’) shall contain sequence_number values that are sequentially numbered starting with the number 1 and incrementing by +1, sequenced by movie fragment storage and presentation order.

· Any Segment Index Box (‘sidx’), if present, shall obey the additional constraints:

· The timescale field shall have the same value as the timescale field in the Media Header Box (‘mdhd’) within the same track; and

· the reference_ID field shall be set to the track_ID of the ISO Media track as defined in the Track Header Box (‘tkhd’).

· For AVCSampleEntry (‘avc3’) and HEVCSampleEntry (‘hev1’) NAL Structured Video tracks, the 'first_sample_flags' shall signal the picture type of the first sample in each movie fragment as specified below.

· sample_is_non_sync_sample=0: If the first sample is a sync sample.

· sample_is_non_sync_sample=1: If the first sample is not a sync sample.

· sample_depends_on=2: If the first sample is an I frame.

· The Colour Information Box should be present. If present, it shall signal the transfer characteristics of the elementary stream.
· The sample timing shall obey the frame rate requirements for each Operation Point.
5.1.3
Adaptation Set Constraints

For a video Adaptation Set, the following constraints apply:

· The @codecs parameter shall be present on Adaptation Set level and shall signal the maximum required capability to decode any Representation in the Adaptation Set.

· The @profiles parameter may be present to signal the constraints for the Adaptation Set 

· The attributes @maxWidth and @maxHeight shall be present. They are expected be used to signal the original source content format. This means that they may exceed the actual largest size of any coded Representation in one Adaptation Set. More details for each operation point are provided. 

· The @width and @height shall be signalled for each Representation (possibly defaulted on Adaptation Set level) and shall match the values of the maximum width and height in the Sample Description box of the contained Representation.

· The Chroma Format may be signalled. If signalled, 

· an Essential or Supplemental Descriptor shall be used to signal the value by setting the @schemeIdURI attribute to urn:mpeg:mpegB:cicp:MatrixCoefficients as defined ISO/IEC 23001-8 [10] and the @value attribute according to Table 4 of ISO/IEC 23001-8 [10]. The values shall match the values set in the VUI.

· The signalling shall be on Adaptation Set level.
· The Color Primaries and Transfer Function shall be signalled unless ITU-R BT.709 is used. If signalled, 

· an Essential or Supplemental Descriptor shall be used to signal the value by setting the @schemeIdURI attribute to urn:mpeg:mpegB:cicp: ColourPrimaries and urn:mpeg:mpegB:cicp:TransferCharacteristics as defined ISO/IEC 23001-8 [10] and the @value attribute according to Table 4 of ISO/IEC 23001-8 [10]. The values shall match the values set in the VUI.

· The signalling shall be on Adaptation Set level only, i.e the value shall not be different for different Representations in one Adaptation Set.

· The maximum frame rate may be signalled on Adaptation Set using the @maxFrameRate attribute.  

· The @frameRate shall be signalled for each Representation (possibly defaulted on Adaptation Set level). In one Adaptation Set, only frame rates shall be present from one of the following subsets:

· 24 Hz with proposed signalling @frameRate="24"
· 25 Hz, 50 Hz with proposed signalling @frameRate="25" or @frameRate="50", 
· 30 Hz, 60 Hz with proposed signalling @frameRate="30" or @frameRate="60",
· 24/1.001 Hz with proposed signalling @frameRate="24000/1001",
· 30/1.001 Hz, 60/1.001 Hz with proposed signalling @frameRate="30000/1001" or @frameRate="60000/1001". 
· Random Access Points shall be signalled by @startsWithSAP set to 1, 2 or 3.

5.2
H.264/AVC 720p HD Operation Point

5.2.1
Operation Point Identifier

If all Representations in an Adaptation Set conforms to the elementary stream constraints for the H.264/AVC 720p HD Operation Point as defined in clause 4.4.2 and the Adaptation Set conforms to the MPD signalling according to clause 5.2.2 and 5.2.4, and the Representations conform to the file format constraints in clause 5.2.3, then the @profiles parameter in the Adaptation Set may signal conformance to this Operation Point by using "urn:3GPP:video:op:h264-720p-HD".

5.2.2
MPD Signalling 

The requirements as defined in clause 5.1.2 shall apply. In addition, the conditions in 5.2.3 shall apply.

5.2.3
File Format Signalling

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply.

The syntax and values for visual sample entry shall be set as follows:

· It shall conform to AVCSampleEntry (‘avc1’) or AVCSampleEntry (‘avc3’) as defined in ISO/IEC 14496-15 [9];

· If AVCSampleEntry (‘avc3’) is used the following requirements apply:

· If the sample is a Sync Sample, all parameter sets needed for decoding that sample SHALL be included in the sample itself.

· If the sample is at the start of a Segment or a Subsegment, (i.e. a random access point position) that is not a Sync Sample, all parameter sets needed for decoding that sample shall occur in one of the samples between the starting point and that sample inclusive.

· The video track shall be encoded using the requirements and recommendations for H.264/AVC 720p HD Operation Point as defined in clause 4.4.2. 
5.2.4
Adaptation Set Constraints

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply:

· @maxWidth shall be set to 1280 and @maxHeight shall be set to 720.

· The @codecs parameter shall be set to avc1.64Y01F or avc3.64Y01F, 

· @width and @height for Representations shall be set to one of the following pairs: (1280, 720), (960, 540), (854, 480), (640, 360), or (426, 240).
· @frameRate shall be set to one of the following values: "24", "25", "30", "24000/1001", or "30000/1001".
5.3
H.264/AVC Full HD Operation Point 
5.3.1
Operation Point Identifier

If all Representations in an Adaptation Set conforms to the elementary stream constraints for the H.264/AVC Full HD Operation Point as defined in clause 4.4.3 and the Adaptation Set conforms to the MPD signalling according to clause 5.3.2 and 5.3.4, and the Representations conform to the file format constraints in clause 5.3.3, then the @profiles parameter in the Adaptation Set may signal conformance to this Operation Point by using "urn:3GPP:video:op:h264-Full-HD".

5.3.2
MPD Signalling

The requirements as defined in clause 5.1.2 shall apply. In addition, the conditions in 5.3.3 shall apply. 

5.3.3
File Format Signalling

The requirements as defined in clause 5.2.3 shall apply. In addition, the video track shall be encoded using the requirements and recommendations for H.264/AVC Full HD Operation Point as defined in clause 4.4.3.
5.3.4
Adaptation Set Constraints

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply

· @maxWidth and @maxHeight shall be set to one of the following pairs: (1920,1080), (1280,720)
· The @codecs parameter shall be set to avc1.64Y030 or avc3.64Y030, 

· @width and @height for Representations shall be set to one of the following pairs: (1920, 1080), (1600, 900), (1280, 720), (960, 540), (854, 480), (640, 360), or (426, 240).
· If ITU-R BT.2020 is used, then the Colour Primaries, Transfer Characteristics and Matrix Coefficients shall be signalled as defined in clause 5.1.3.
5.4
H.265/HEVC 720p HD Operation Point

5.4.1
Operation Point Identifier

If all Representations in an Adaptation Set conforms to the elementary stream constraints for the H.265/HEVC 720p HD Operation Point as defined in clause 4.5.2 and the Adaptation Set conforms to the MPD signalling according to clause 5.4.2 and 5.4.4, and the Representations conform to the file format constraints in clause 5.4.3, then the @profiles parameter in the Adaptation Set may signal conformance to this Operation Point by using "urn:3GPP:video:op:h265-720p-HD".

5.4.2
MPD Signalling 

The requirements as defined in clause 5.1.2 shall apply. In addition, the conditions in 5.4.3 shall apply. 
5.4.3
File Format Signalling

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply:

· It shall conform to HEVCSampleEntry (‘hvc1’) or HEVCSampleEntry (‘hev1’) as defined in ISO/IEC 14496-15 [9];

· If HEVCSampleEntry (‘hev1’) is used the following requirements apply:

· If the sample is a Sync Sample, all parameter sets needed for decoding that sample shall be included in the sample itself.

· If the sample is at the start of a Segment or a Subsegment, (i.e. a random access point position) that is not a Sync Sample, all parameter sets needed for decoding that sample occur in one of the samples between the starting point and that sample inclusive.

· The video track shall be encoded using the requirements and recommendations for H.265/HEVC 720p HD Operation Point as defined in clause 4.5.2.
5.4.4
Adaptation Set Constraints

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply:

· @maxWidth shall be set to 1280 and @maxHeight shall be set to 720.

· The @codecs parameter shall be set to hev1.1.2.L93.B0 or hvc1.1.2.L93.B0,
· @width and @height for Representations shall be set to one of the following pairs: (1280, 720), (960, 540), (854, 480), (640, 360), or (426, 240).
· @frameRate shall be set to one of the following values: "24", "25", "30", "24000/1001", or "30000/1001".
5.5
H.265/HEVC Full HD Operation Point 
5.5.1
Operation Point Identifier

If all Representations in an Adaptation Set conforms to the elementary stream constraints for the H.265/HEVC Full HD Operation Point as defined in clause 4.5.3 and the Adaptation Set conforms to the MPD signalling according to clause 5.5.2 and 5.5.4, and the Representations conform to the file format constraints in clause 5.5.3, then the @profiles parameter in the Adaptation Set may signal conformance to this Operation Point by using "urn:3GPP:video:op:h265-Full-HD".

5.5.2
MPD Signalling

The requirements as defined in clause 5.1.2 shall apply. In addition, the conditions in 5.5.3 shall apply.

5.5.3
File Format Signalling

The requirements as defined in clause 5.4.3 shall apply. In addition, the video track shall be encoded using the requirements and recommendations for H.265/HEVC Full HD Operation Point as defined in clause 4.5.3
5.5.4
Adaptation Set Constraints

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply

· @maxWidth and @maxHeight shall be set to one of the following pairs: (1920, 1080) , (1280, 720).
· The @codecs parameter shall be set to hev1.2.4.L123.B0 or hvc1.2.4.L123.B0, 
· @width and @height for Representations shall be set to one of the following pairs: (1920, 1080), (1600, 900), (1280, 720), (960, 540), (854, 480), (640, 360), or (426, 240).
· If ITU-R BT.2020 is used, then the Colour Primaries, Transfer Characteristics and Matrix Coefficients shall be signalled as defined in clause 5.1.3.
· @frameRate shall be set to one of the following values: "24", "25", "30", "50", "60", "24000/1001", "30000/1001" or "60000/1001".
5.6
H.265/HEVC UHD Operation Point 
5.6.1
Operation Point Identifier

If all Representations in an Adaptation Set conforms to the elementary stream constraints for the H.265/HEVC UHD Operation Point as defined in clause 4.5.4 and the Adaptation Set conforms to the MPD signalling according to clause 5.6.2 and 5.6.4, and the Representations conform to the file format constraints in clause 5.6.3, then the @profiles parameter in the Adaptation Set may signal conformance to this Operation Point by using "urn:3GPP:video:op:h265-UHD".

5.6.2
MPD Signalling

The requirements as defined in clause 5.1.2 shall apply. In addition, the conditions in 5.6.3 shall apply.

5.6.3
File Format Signalling

The requirements as defined in clause 5.4.3 shall apply. The video track shall be encoded using the requirements and recommendations for H.265/HEVC UHD Operation Point as defined in clause 4.5.4.
5.6.4
Adaptation Set Constraint

The requirements as defined in clause 5.1.3 shall apply. In addition, the following shall apply

· @maxWidth and @maxHeight shall be set to one of the following pairs: (3840, 2160), (1920, 1080) , (1280, 720).
· The @codecs parameter shall be set to hev1.2.4.L153.B0 or hvc1.2.4.L153.B0.
· @width and @height for Representations shall be set to one of the following pairs: (3840, 2160), (3200, 1800), (2560, 1440), (1920, 1080), (1600, 900), (1280, 720), (960, 540), (854, 480), (640, 360), or (426, 240).
· @frameRate shall be set to one of the following values: "24", "25", "30", "50", "60", "24000/1001", "30000/1001" or "60000/1001".
· The Colour Primaries, Transfer Characteristics and Matrix Coefficients shall be signalled to indicate ITU-R BT.2020 as defined in clause 5.1.3.
