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FIRST CHANGE: Update clause 4 spec overview to include MBMS delivery option
4
Overview

The present document specifies Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH) for continuous media. The features are separated from the umbrella specification TS 26.234 [3] to differentiate from RTP-based streaming that is specified and maintained in TS 26.234. Services relying exclusively on these features may be deployed independently from RTP-based PSS servers, for example by using standard HTTP/1.1 servers for hosting the services. In addition, DASH-formatted media contents could also be delivered as MBMS User Services over MBMS bearers. 
The specification covers the following aspects:

- 
System Description: describes the relationship to the PSS and MBMS architectures and refines the architecture, interfaces and protocols that are defined in this specification. 

- 
Progressive Download over HTTP.
-
Multicast/broadcast delivery over FLUTE.
- 
3GPP Dynamic Adaptive Streaming over HTTP (3G-DASH) provides an overview of the architecture, the 
formats and the models that build the basis for 3GP-DASH. Also, 3GP-DASH Profiles provides an identifier and refers to a set of specific restrictions in this or other specifications.

-
 DASH - Media Presentation describes the data model of a Media Presentation. It also provides an overview on elements and attributes that may be used to describe components and properties of a media presentation in a 
Media Presentation Description (MPD).

- 
DASH - Usage of the 3GP file format defines how segments can be formed based on the 3GP file format.

- 
Quality-of-Experience for Progressive Download and 3GP-DASH.

- 
Normative annexes for MPD schema (Annex B), Descriptor Scheme Definitions (Annex C), OMA DM QoE Management Object (Annex F), File format extensions for 3GPP DASH support (Annex G) and MIME Type Registration for MPD (Annex H).

-  
Informative annexes for Client Behaviour (Annex A), MPD Examples (Annex D), and Mapping MPD structure and semantics to SMIL (Annex E).
END OF FIRST CHANGE
SECOND CHANGE: Update Clause 5 Service Description to include functionality and architecue changes pertaining to the MBMS delivery option 

5
System Description

5.1
Overview

The Progressive Download and Dynamic Adaptive Streaming over HTTP capabilities of 3GP-DASH enable the provisioning of  user services in which continuous media content are delivered over Hypertext Transfer Protocol (HTTP) in the sense that all resources that compose the service are accessible through HTTP-URLs, and the HTTP/1.1 protocol as specified in RFC 2616 [9] may be used to deliver the metadata and media data composing the service. This enables the use of standard HTTP servers and standard HTTP caches for hosting and distributing continuous media content. Furthermore, the same DASH-formatted content can be provided as a point-to-multipoint user service by the use of MBMS. Figure 1 shows the architecture for services using progressive download. Figures 2a and 2b show the architectures for services based on the data format defined in 3GP-DASH and delivered over unicast/HTTP bearers and MBMS/FLUTE bearers, respectively. 

The present document deals with the specification of interfaces between the Client and the Server. Specifically, it defines the formats that may be delivered exclusively over the HTTP interface to enable progressive download and streaming 
services.
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Figure 1: Architecture for Progressive Download over HTTP

Services using the features described in this specification may be deployed within PSS as specified in TS 26.233 [2] and TS 26.234 [3]. In this case the Progressive Download/3GP-DASH Server may be a sub-function of the PSS server and the Progressive Download/3GP-DASH client may be a sub-function of the PSS client.
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Figure 2a: Architecture for 3GP-DASH over HTTP
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Figure 2b: Architecure for 3GP-DASH over MBMS
Services using the features defined in this specification may also be deployed independent of the PSS servers and 
clients. In this case the Progressive Download/3GP-DASH client shall support the formats and codecs according to this specification.

Access to services based on the features defined in the present document is introduced in clause 5.2.

The protocol support for services using the features defined in this specification is provided in clause 5.3.

Clients supporting progressive download-based services shall support the features and formats as specified in clause 6 of this specification.

Clients supporting 3GP-DASH shall support the features and formats as specified in clause 7 of this specification, and in the case of MBMS delivery, the 3GP-DASH client shall additionally support the functionality as specified in clause 11 of this specification.

Clients supporting QoE Metrics and Reporting shall support the features as specified in clause 10 of this specification.

5.2
Service Access

Service access refers to the method by which a Client initially accesses the service. Service access for services based in the specification can be achieved e.g. by a Media Presentation Description or a URL to the media file.

The service access URL can be made available to a client in many different ways. Clients supporting services based on the features in this specification shall be able to access services that are provided through an HTTP-URL from a HTTP server residing externally in the network, or. However, it is out of the scope of this specification to mandate any specific mechanism. A preferred way may be to embed URLs for service establishment within HTML pages.

5.3 
Protocols

Progressive Download and 3GP-DASH clients shall comply with a client as specified in RFC 2616 [9]. The resource hosting the 3GP files and DASH Segments shall comply with a server as specified in RFC 2616 [9].
Progressive Download and 3GP-DASH clients should use the HTTP GET method or the HTTP partial GET method, as specified in RFC 2616 [9], clause 9.3, to access media offered at HTTP-URLs.

Figure 3 shows a protocol stack for services in the context of this specification. 3GP Files in progressive download as well as Segments based on the 3GPP File Format shall be accessible through HTTP.  In addition, Segments based on the 3GPP File Format may be accessible via MBMS/FLUTE delivery.
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Figure 3: Overview of the protocols stack

Transport security in Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH) is achieved using the HTTPS (Hypertext Transfer Protocol Secure) specified in RFC 2818 [12] and TLS as specified in TLS profile of Annex E in TS 33.310 [23]. In case secure delivery is desired, HTTPS should be used to authenticate the server and to ensure secure transport of the content from server to client.  Encryption of 3GP DASH Segments, if desired, when delivery is over MBMS, shall be performed at the application level.
NOTE:
 The use of HTTPS for delivering Media Segments may inhibit caching at proxies and add overhead at the server and the client.

END OF SECOND CHANGE
THIRD CHANGE: Qualify the use of BaseURL@servicelocation for MBMS delivery of DASH
8.7 Base URL Processing

8.7.1
General
The BaseURL element may be used to specify one or more common locations for Segments and other resources. Reference resolution as defined in 8.7.2 shall be applied to each URL in the MPD. Handling of multiple alternative base URLs is addressed in 8.7.3.
The semantics of the attributes and elements for the Base URL are provided in Table 8-35. The XML syntax of the Base URL is provided in Table 8-36.
Table 8-35 — Semantics of BaseURL element
	Element or Attribute Name
	Use
	Description

	
	BaseURL
	
	A URL that can be used as Base URL. The content of this element is a URI string as described in 8.7.2.

	
	
	@serviceLocation
	O
	This attribute specifies a relationship between BaseURLs such that BaseURL elements with the same @serviceLocation value are likely to have their URLs resolve to services at a common network location, for example a common Content Delivery Network.  The value of this attribute shall be as defined in clause 11 when one or more Representations of a Media Presentation are made available for delivery over MBMS bearer(s).


Table 8-36 — XML-Syntax of BaseURL element
	<!-- Base URL -->
<xs:complexType name="BaseURLType">
  <xs:simpleContent>
    <xs:extension base="xs:anyURI">
      <xs:attribute name="serviceLocation" type="xs:string"/>

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


END OF THIRD CHANGE
FOURTH CHANGE: New clause 11 describing access to DASH Segments over unicast/HTTP and MBMS/FLUTE delivery modes 
11
Access of 3GP DASH Segments over MBMS and/or Unicast Bearer Services
11.1
General
It shall be possible for a common MPD instance to signal the availability of DASH Representations for delivery over both MBMS and/or unicast bearers.  Doing so with minimal impact to the MPD structure is acccomplished by profiling the use of the serviceLocation attribute to indicate the availability of Representations for MBMS transport, as well as the additional delay in Segments’ availability introduced by MBMS delivery as compared to unicast retrieval.  The means to identify the one or more Representations as described in the MPD that are available for broadcast and/or unicast delivery is defined in sub-clause 11.2.  In addition, sub-clause 11.2 specifies, and illustrates via example timing diagram, the temporal components contributing to the delay in the availability of Segments, for retrieval by the DASH client, due to broadcast delivery relative to unicast delivery.
11.2


Signaling of Transport Mode and Broadcast Delay
The BaseURL element provides the base URI as defined in [19] for reference resolution in the formation of the HTTP-URL for accessing Media Segments.   The BaseURL element may be present at the MPD, Period, Adaptation Set, or Representation level of the Media Presentation Description.

In the delivery of DASH contents over MBMS User Services, the attribute @serviceLocation of BaseURL elements shall be used to identify the Representation(s) and associated Segments described in the MPD as available over MBMS delivery, and whether these and/or other Representations are also available over unicast. Announcement of the delivery mode of Segments should be indicated such that all objects that are delivered over MBMS shall be referenced by BaseURL value(s) that are unique from those assigned to the corresponding HTTP-URLs in the MPD.  When MBMS delivery is indicated, @serviceLocation shall also indicate the associated wait period (‘wp’).  wp represents the maximum incremental delay, incurred at the sending side, in the availability of Segments at the UE relative to the time they are available for unicast retrieval.  For any Media Segment, its availability time for unicast acquisition can be derived from the MPD@availabilityStartTime
. The sum of a Segment’s unicast availability time and wp corresponds to the expected time that the FLUTE packets carrying that Segment will be received by the UE over the air interface.  That time does not include additional UE processing delay in reassembling the DASH Segment.  Therefore, for any given Segment delivered over broadcast, the sum of wp and the UE processing delay represents the amount of time that the DASH client should add to that Segment’s unicast availability time in determining its accessibility at the UE.
Specifically, from the network or sending side perspective, assuming that

a) i = index of a Segment in the Media Presentation,

b) ti = earliest availability time of Segment i as announced  in the MPD,

c) si = the sending time instant at the BM-SC of the last transport packet associated with Segment i,
d) τ1 = total transmission delay across network entities as measured between the time instant the last transport packet associated with Segment i leaves the BM-SC to when it is transmitted over the air by the cell site,

e) τ2 = worst-case propagation delay from the serving cell site to the cell edge among all cell sites in the MBMS Service Area, as determined by the network, and
f) ti and si are specified as wall-clock time and si > ti.
For 1 ≤ j ≤ N where N corresponds to the total number of Segments, the maximum difference between (sj + τ1 + τ2) and tj for any Segment j represents the minumum value of the wait period.  The DASH client should account for this wait period, along with any additional device processing delay, in determining the availability time of the Segment at the UE.
An example timing diagram illustrating the delay in broadcast Segment availability time relative to that of unicast delivery is shown below in Figures X.
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Figure X: Broadcast Segment availability delay relative to unicast
The syntax and associated semantics for declaring auxiliary information in the BaseURL@serviceLocation shall be as follows:
· Availability of MBMS download delivery method for a given Representation shall be signaled via a @serviceLocation in a BaseURL for the Representation as a URN under the 3GPP Namespace Identifier (NID), i.e. urn:3gpp.  The URN Namespace Specific String (NSS) shall comprise the string “:sl”, followed by the string ”:broadcast”.  Following the above URN shall be the string carrying the attribute=value pair “wp”=<waitperiod-value>, whereby <waitperiod-value> represents the sending side latency, or [τ1 + τ2], in units of milliseconds.  A whitespace separates the “:broadcast” and “wp=<waitperiod-value>” strings.
· An example of using @serviceLocation to signal that the associated Representation is available over MBMS bearer delivery, with wait period of 1 second would be:
· urn:3gpp:sl:broadcast wp=1000

· If the above Representation is also available for access via unicast bearer, the MPD shall also contain one or more additional BaseURL element(s) for the Representation either without the @serviceLocation attribute, or whose @serviceLocation does not contain the ‘broadcast’ and wait period strings.  In other words, a Representation which is available for both MBMS and unicast bearer transport shall contain two or more BaseURL elements, exactly one of which includes the @serviceLocation marked for broadcast delivery as described above.

· A given Representation that is only available for MBMS delivery, i.e. alternative delivery via unicast is not available, will contain exactly one BaseURL element whose @serviceLocation signals broadcast transport mode and the wait period value.
· Representations whose BaseURL@serviceLocation do not indicate ‘broadcast’ correspond to DASH contents available only over unicast bearers (as alternative delivery method to MBMS).
· The presence of multiple instances of Representations whose BaseURL’s contain the @serviceLocation encoded as above implies that these Representations are available for MBMS delivery.  The ‘wp’ values may differ between these Representations. When @segmentAlignment is set to False, or when the Representations delivered over MBMS bearers are associated with different Initialization Segments (e.g. pertain to different resolutions), then the BaseURL@serviceLocation shall be different.
· In the event of the loss of a Segment during MBMS delivery, the DASH client shall be informed of its unavailability when attempting HTTP retrieval of that Segment.  Such notification shall be provided via the HTTP Status Code “504 – Gateway Timeout” [18].
[Informative note: in practical deployment, in the course of successful reception of Segments delivered over MBMS bearer(s), it is generally undesireable for the DASH client to switch to unicast reception of the same content indicated as available over unicast delivery, since doing so would unnecessarily increase the load on the unicast network.  Exact DASH client behavior in such switching from MBMS to unicast delivery is outside the scope of this specification.  In addition, it is generally undesireable for the DASH client to immediately switch to unicast reception upon observing the loss of a single Segment.  Such switch-over is expected to occur only upon detecting repeated Segment losses, and the specific threshold for triggering such an event is outside the scope of this specification.
END of FOURTH  CHANGE
�According to [98], clause 8.4.4.3.3, “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 duration of the Media Segment in the Representation.”
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