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	First Change


13.4
Segment Index Box

The Segment Index box ('sidx') provides a compact index of one track within the media segment to which it applies. The index is referring to movie fragments and other Segment Index Boxes in a segment. 
Each Segment Index Box documents how a (sub)segment is divided into one or more subsegments (which may themselves be subdivided using Segment Index boxes). A subsegment is defined as a time interval of the containing (sub)segment, and corresponds to a single range of bytes of the containing (sub)segment. The durations of all the subsegments sum to the duration of the containing (sub)segment. 
Specifically for this file format  a subsegment is a self-contained set of one or more consecutive movie fragment boxes with corresponding Media Data box(es) and a Media Data Box containing data referenced by a Movie Fragment Box must follow that Movie Fragment box and precede the next Movie Fragment box containing information about the same track. The presentation times documented in the Segment Index are in the movie timeline that is they are composition times after the application of any edit list for the track.
Each entry in the Segment Index box contains a reference type that indicates whether the reference points directly to the media bytes of a referenced leaf subsegment, or to a Segment Index box that describes how the referenced subsegment is further subdivided; as a result, the segment may be indexed in a ‘hierarchical’ or ‘daisy-chain’ or other form by documenting time and byte offset information for other Segment Index boxes applying to portions of the same (sub)segment.

A Segment Index box provides information about a single track of the Segment, referred to as the reference stream. If provided, the first Segment Index box in a segment, for a given track, shall document the entirety of that track in the segment, and shall precede any other Segment Index box in the segment for the same track. 
If a Segment Index is present for at least one track but not all tracks in the segment, then normally a track in which not every sample is independently coded, such as video, is selected to be indexed. For any track for which no segment index is present, referred to as non-indexed stream, the track associated with the first Segment Index box in the segment serves as a reference stream in a sense that it also describes the subsegments for any non-indexed track.
A Segment Index box contains a sequence of references to subsegments of the (sub)segment documented by the box. The referenced subsegments are contiguous in presentation time. Similarly, the bytes referred to by a Segment Index box are always contiguous within the segment. The referenced size gives the count of the number of bytes in the material referenced.
NOTE:
A media segment may be indexed by more than one “top-level” Segment Index box that are independent of each other, each of which indexes one track within the media segment. In segments containing multiple tracks the referenced bytes may contain media from multiple tracks, even though the Segment Index box provides timing information for only one track.
The anchor point for a Segment Index box is the first byte after that box.

Within the two constraints (a) that, in time, the subsegments are contiguous, that is, each entry in the loop is consecutive from the immediately preceding one and (b) within a given segment the referenced bytes are contiguous, there are a number of possibilities, including:

1) a reference to a segment index box may include, in its byte count, immediately following Segment Index boxes that document subsegments;

2) using the first_offset field, it is possible to separate Segment Index boxes from the media that they refer to;

3) it is possible to locate Segment Index boxes for subsegments close to the media they index;
The Segment Index box documents the presence of Stream Access Points (SAPs), as specified in Annex G.6 of TS26.247 [49], in the referenced subsegments. The annex specifies characteristics of SAPs, such as ISAU, ISAP and TSAP, as well as SAP types, which are all used in the semantics below. A subsegment starts with a SAP when the subsegment contains a SAP, and for the first SAP, ISAU is the index of the first sample that follows ISAP, and ISAP is contained in the subsegment.







The container for 'sidx' box is the file or segment directly.

aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0) {

unsigned int(32) reference_ID;

unsigned int(32) timescale;

if (version==0)



{




unsigned int(32) earliest_presentation_time;



unsigned int(32) first_offset;


}



else



{




unsigned int(64) earliest_presentation_time;



unsigned int(64) first_offset;


}


unsigned int(16) reserved = 0;

unsigned int(16) reference_count;

for(i=1; i <= reference_count; i++)

{ 


bit (1)



reference_type;


unsigned int(31)
referenced_size;


unsigned int(32)
subsegment_duration;


bit(1)



starts_with_SAP;


unsigned int(3)

SAP_type;


unsigned int(28)
SAP_delta_time;

}
} 

reference_track_ID provides the track_ID for the reference track; if this Segment Index box is referenced from a “parent” Segment Index box, the value of reference_ID shall be the same as the value of reference_ID of the “parent” Segment Index box
timescale provides the timescale, in ticks per second, for the time and duration fields within this box; it is recommended that this match the timescale of the reference track, i.e. the timescale field of the Media Header Box of the track.

earliest_presentation_time is the earliest presentation time of any sample in the reference track in the first subsegment, expressed in the timescale of the timescale field.

first_offset is the distance in bytes from the first byte following the containing Segment Indexing Box, to the first byte of the first referenced box.
reference_count: the number of elements indexed by second loop.

reference_type: when set to 0 indicates that the reference is to a movie fragment (‘moof’) box; when set to 1 indicates that the reference is to a segment index (‘sidx’) box.

referenced_size: the distance in bytes from the first byte of the referenced box to the first byte of the next referenced box or in the case of the last entry, the first byte not indexed by this Segment Index Box.

subsegment_duration: when the reference is to Segment Index Box, this field carries the sum of the subsegment_duration fields in that box; when the reference is to a subsegment, this field carries the difference between the earliest presentation time of any sample of the reference track in the next subsegment (or the first subsegment of the next segment, if this is the last subsegment of the segment or the end composition time of the reference track if this is the last subsegment of the representation) and the earliest presentation time of any sample of the reference track in the referenced subsegment; the duration is expressed in the timescale value in this box.
starts_with_SAP: indicates whether the referenced subsegments start with a SAP. For the detailed semantics of this field in combination with other fields, see the table below.
SAP_type: indicates a SAP type as specified in TS26.247 [49], Annex G.6, or the value 0. Other type values are reserved. For the detailed semantics of this field in combination with other fields, see the table below.

SAP_delta_time: indicates TSAP of the first SAP, in decoding order, in the referenced subsegment for the reference stream. If the referenced subsegments do not contain a SAP, SAP_delta_time is reserved with the value 0; otherwise SAP_delta_time is the difference between the earliest presentation time of the subsegment, and the TSAP (note that this difference may be zero, in the case that the subsegment starts with a SAP).
Table XXX – Semantics of SAP and reference type combinations

	starts_with_SAP
	SAP_type
	reference_type
	Meaning

	0
	0
	0 or 1
	No information of SAPs is provided.

	0
	1 to 6,
inclusive
	0 (media)
	The subsegment contains (but may not start with) a SAP of the given SAP_type and the first SAP of the given SAP_type corresponds to SAP_delta_time.

	0
	1 to 6,
inclusive
	1 (index)
	All the referenced subsegments contain a SAP of at most the given SAP_type and none of these SAPs is of an unknown type.

	1
	0
	0 (media)
	The subsegment starts with a SAP of an unknown type.

	1
	0
	1 (index)
	All the referenced subsegments start with a SAP which may be of an unknown type

	1
	1 to 6,
inclusive
	0 (media)
	The referenced subsegment starts with a SAP of the given SAP_type.

	1
	1 to 6,
inclusive
	1 (index)
	All the referenced subsegments start with a SAP of at most the given SAP_type and none of these SAPs is of an unknown type.
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