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*** Start change 1 ***
8.4.4.1
General

A Segment is the smallest addressable unit described by an MPD and has a defined format. Segment formats are defined in section 9. This clause defines the MPD information for Segments.

Specifically, a Segment shall referenced by an HTTP-URL included in the MPD, where an HTTP-URL is defined as an <absolute-URI> according to RFC 3986 [17], Clause 4.3, with a fixed scheme of “http:” or "https: ", possibly restricted by a byte range if a range attribute is provided together with the URL. The byte range shall be expressed as a byte-range-spec as defined in RFC 2616 [9], Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes. 

Each Segment referenced through an HTTP-URL in the MPD is associated with a Segment availability interval, i.e. a time window in wall-clock time at which the Segments can be accessed via the HTTP-URL. The Segment availability interval window is described by a Segment availability start time and a Segment availability end time. 

Representations are assigned Segment Information through the presence of the elements BaseURL, SegmentBase, SegmentTemplate and/or SegmentList. The Segment Information provides information on the location, availability and properties of all Segments contained in one Representation. Specifically, information on the presence and location of Initialization, Media, Index and Bitstream Switching Segments is provided.

The elements SegmentBase, SegmentTemplate and SegmentList may be present in the Representation element itself. In addition, to express default values, they may be present in the Period and AdaptationSet element. At each level at most one of the three, SegmentBase, SegmentTemplate and SegmentList shall be present. Further, if SegmentTemplate or SegmentList are present on one level of the hierarchy, then the other one shall not be present on any lower hierarchy level. 

SegmentBase, SegmentTemplate and SegmentList shall inherit attributes and elements from the same element on a higher level. If the same attribute or element is present on both levels, the one on the lower level shall take precedence over the one on the higher level.

Several mechanisms are available to specify the Segment Information. Specifically, each Representation shall have assigned exactly one of the following choices to determine the Segment Information, either by direct presence in the Representation element or by inheritance from the higher levels:

· one SegmentList element - for syntax and semantics refer to section 8.4.4.2.3. 

· one SegmentTemplate element - for syntax and semantics refer to section 8.4.4.2.4. 

· one or more BaseURL elements, at most one SegmentBase element, and no SegmentTemplate or SegmentList element. The SegmentBase element is defined in section 8.4.4.2.2.
All three elements SegmentBase, SegmentTemplate and SegmentList share common elements based on the SegmentBase element. Furthermore, SegmentTemplate and SegmentList share common attributes and elements. The common information is defined in section 8.4.4.2.2. 

The derivation and details of Initialization and Media Segment information based on the above information is provided in section 8.4.4.3.

*** End change  1 ***
*** Start change 2 ***
8.4.4.2.2
Segment list

The Segment list is defined by a SegmentList element. A SegmentList element itself contains a list of SegmentURL elements for a consecutive list of Segment URLs. Each Segment URL may contain the Media Segment URL and possibly a byte range. The SegmentURL element may also contain an Index Segment.

The semantics of the attributes and elements for the Segment list are provided in Table 8-23. The XML syntax of the Segment list is provided in Table 8-24.

Table 8-23 — Semantics of SegmentList element 

	Element or Attribute Name
	Use
	Description

	
	
	
	SegmentList
	
	specifies Segment information.

	
	
	
	
	@xlink:href
	O
	specifies a reference to a remote element that contains one or multiple elements of type SegmentList.

	
	
	
	
	@xlink:actuate
	OD

default:
"onRequest"
	specifies the processing set, can be either "onLoad" or "onRequest"

	
	
	
	
	MultipleSegmentBaseInformation
	
	Multiple Segment base information as defined in Table 8-20.

	
	
	
	
	SegmentURL
	0 … N
	specifies a Media Segment URL and a possibly present Index Segment URL

	
	
	
	
	
	@media
	O
	in combination with the @mediaRange attribute specifies the HTTP-URL for the Media Segment. 

It shall be formatted as an <absolute-URI> according to RFC 3986, Clause 4.3, with a fixed scheme of “http” or "https" or as a  <relative-ref> according to RFC 3986, Clause 4.2.

If not present, then any BaseURL element is mapped to the @media attribute and the range attribute shall be present.

	
	
	
	
	
	@mediaRange
	O
	specifies the byte range within the resource identified by the @media corresponding to the Media Segment. 

The byte range shall be expressed and formatted as a byte-range-spec as defined in RFC 2616, Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes.

If not present, the Media Segment is the entire resource referenced by the @media attribute.

	
	
	
	
	
	@indexRange
	O
	specifies the byte range of the Segment Index in Media Segment.

The byte range shall be expressed and formatted as a byte-range-spec as defined in RFC 2616, Clause 14.35.1. It is restricted to a single expression identifying a contiguous range of bytes. 

If not present, then no Index Segment information is provided for this Media Segment.

	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Note that the conditions only holds without using @xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @. List of elements and attributes is in italics bold referring to those taken from the base type that has been extended by this type.


Table 8-24 — XML-Syntax of SegmentList element 

	<!-- Segment List -->
<xs:complexType name="SegmentListType">
  <xs:complexContent>
    <xs:extension base="MultipleSegmentBaseType">
      <xs:sequence>
      <xs:element name="SegmentURL" type="SegmentURLType" minOccurs="0" maxOccurs="unbounded"/>
      </xs:sequence>
      <xs:attribute ref="xlink:href"/>
      <xs:attribute ref="xlink:actuate" default="onRequest"/>
    </xs:extension>
  </xs:complexContent>
</xs:complexType>

<!-- Segment URL  -->
<xs:complexType name="SegmentURLType">

  <xs:sequence>
    <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>
  <xs:attribute name="media" type="xs:anyURI"/>
  <xs:attribute name="mediaRange" type="xs:string"/>
  <xs:attribute name="indexRange" type="xs:string"/>

  <xs:anyAttribute namespace="##other" processContents="lax"/>
</xs:complexType>


*** End change  2 ***
*** Start change 3 ***
8.4.4.3.3
Media Segment Information

Each Representation has assigned a list of consecutive Media Segments. Each entry in the list of a media Segment has assigned the following parameters:

· a valid Media Segment URL and possibly a byte range.

· the number of the Media Segment in the Representation.

· the MPD  start time of the Media Segment in the Representation providing an approximate presentation start time of the Segment

· MPD duration of the Media Segment providing an approximate presentation duration of the Segment

These parameters are specified by the SegmentTemplate or SegmentList elements. To obtain at least one entry in the list of Media Segments, one of the following shall apply:

· if a SegmentTemplate element is present the Template-based Segment URL construction in section 8.4.4.4 shall be applied with the number of the Media Segment in the Media Segment list. The URL of the media segment at position k is determined by replacing the $Number$ identifier by (k-1) plus the value of the  SegmentTemplate@startNumber attribute, if present, or is 1.
· if a SegmentList element is present it contains a list of SegmentURL elements for a consecutive list of Media Segment URLs. The first number in the list within this Period is determined by the value of the SegmentList@startNumber attribute, if present, or is 1 in case this attribute is not present. 
· none of the above: In this case only a single Media Segment shall be present with the URL provided by a BaseURL element and the SegmentBase element may be present.

The MPD start time is relative to the start of the Representation provided by the MPD. The MPD start time and the MPD duration are approximate and do not reflect the exact Media Presentation time. For more details on the relation of MPD start times and Media Presentation time refer to section 9.4.1.2.

For the derivation of the MPD start time and duration of each Media Segment,  the Index of the Media Segment and the following information are used 

· If the @duration attribute is not present, then the Representation shall contain exactly one Media Segment. The MPD start time is 0 and the MPD duration is obtained in the same way as for the last Media Segment in the Representation (see below for more details).

· If @duration attribute is present, then the MPD start time of the Media Segment is determined as (Number--NumberStart) times the value of the duration of the attribute @duration with NumberStart the value of the @startNumber attribute. The MPD duration of the Media Segment is the value of the attribute @duration except for the duration of the last Media Segment  (see below for more details).

· To determine the duration of the only or the last Media Segment of any Representation in a Period, the MPD shall include sufficient information to determine the duration of the containing Period. For example, the MPD@mediaPresentationDuration, or add Period@duration, or next Period@start may be present.

For services with MPD@type='dynamic', the Segment availability start time of a Media Segment is the sum of the value of the MPD@availabilityStartTime, the PeriodStart time of the containing Period as defined in section 8.4.2, the MPD start time and the MPD duration of the Media Segment in the Representation. The Segment availability end time of a Media Segment is the sum of the Segment availability start time, the MPD duration of the Media Segment and the value of the attribute @timeShiftBufferDepth for this Representation.

NOTE: By adding the MPD duration of the segment to the segment availability start time of the segment, the segment availability start time of the first segment of each Period depends on the segment duration. This enables to provide segments in Representations with shorter MPD duration earlier, for example to reduce latency for certain Representations.The MPD shall include URL information for all Segments with an availability start time less than both the end of the presentation and the sum of the latest time at which this version of the MPD is available on the server and the MPD@minimumUpdatePeriod.

The data structures retrieved from the URL referring to a Media Segment are defined in section 9.2.3.
*** End change  3 ***
*** Start change  4 ***
A.3.1
General

Assume that the 3GP-DASH client has access to an MPD. This clause describes how a client may generate a Segment list for one Representation as shown in Table A.1 from an MPD obtained at FetchTime at a specific client-local time NOW. In this description, the term NOW is used to refer to “the current value of the clock at the reference client when performing the construction of an MPD Instance from an MPD”. A client that is not synchronised with a DASH server, which is in turn is expected to be synchronised to UTC, may experience issues in accessing Segments as the Segment availability times provided by the server and the local time NOW may not be synchronized. Therefore, 3GP-DASH 
clients are expected to synchronize their clocks to a globally accurate time standard.

Table A.1: Segment List

	Parameter Name
	Cardinality
	Description

	Segments
	1
	Provides the Segment URL list.

	InitializationSegment
	0, 1
	Describes the Initialization Segment. If not present each Media Segment is self-initializing.

	URL
	1
	The URL where to access the Initialization Segment (the client would restrict the URL with a byte range if one is provided in the MPD).

	MediaSegment
	1 … N
	Describes the accessible Media Segments.

	startTime
	1
	The MPD start time of the Media Segment in the Period relative to the start time of Period.

	duration
	1
	The MPD duration for the Segment

	URL
	1
	The URL where to access the Media Segment possibly combined with a byte range.


According to 8.4.4 there exist three different ways to describe and generate a Segment List. This description focusses on the first two where either a SegmentList element or a SegmentTemplate element is present. The case with a single Media Segment using BaseURL element and SegmentBase element is considered straightforward.

Segments are available at its assigned URL if at wall-clock time NOW the Segment availability start time is smaller than or equal to NOW and the Segment availability end time is larger than or equal to NOW.

Furthermore, assume that for a Representation in a Period, the Segment list is indexed with i=1, ..., N.

Assume that for an MPD with fetch time FetchTime 

· the Period start time is provided as PeriodStart according to clause 8.4.2 for any Period in the MPD.

· the Period end time referred as PeriodEnd is determined as follows: For any Period in the MPD except for the last one, the PeriodEnd is obtained as the value of the PeriodStart of the next Period. For the last Period in the MPD:

· if the MPD@minimumUpdatePeriod attribute is not present, then PeriodEnd is defined as the end time of the Media Presentation, i.e. MPD@availabilityStartTime + MPD@mediaPresentationDuration.
· if the MPD@minimumUpdatePeriod attribute is present, then PeriodEnd is defined as the smaller value of FetchTime + MPD@minimumUpdatePeriod and MPD@availabilityStartTime + MPD@mediaPresentationDuration.
The following applies for the MPD times:

· the regular duration d is obtained as d = @duration/@timescale,  

· the MPD start time MediaSegment[i].startTime is obtained as (i-1)*d,

· the MPD duration MediaSegment[i].duration is obtained as d unless this Segment is the last Segment in this Period, then the MediaSegment[i].duration is obtained as PeriodEnd - MediaSegment.StartTime[i]).

If the @duration is not provided, then 

· N=1,

· MediaSegment.startTime[1] = 0,

· MediaSegment.duration[1] = PeriodEnd - PeriodStart,

If the Representation contains or inherits a SegmentList element, providing a set of explicit URL(s) for Media Segments, then all N Segment URLs are provided.

*** End change  4 ***
*** Start change  5 ***
A.3.3
Playlist-based Generation of Media Segment List

If the Representation contains or inherits a SegmentList element, providing a set of explicit URL(s) for Media Segments, then all N Segment URLs are provided.
*** End change  5 ***
