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FIRST CHANGE: Add Reference

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
...
[100]
IETF RFC 2141: “URN Syntax”, R. Moats, May 1997.

[101]
IETF RFC 5279: "A Uniform Resource Name (URN) Namespace for the 3rd Generation Partnership Project (3GPP)", A. Monrad and S. Loreto, July 2008. 
END OF FIRST CHANGE
SECOND CHANGE: Add Abbreviation

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ALC
Asynchronous Layered Coding

APN
Access Point Name

AVC
Advanced Video Coding

BM-SC
Broadcast-Multicast - Service Centre

CC
Congestion Control
DASH
Dynamic Adaptive Streaming over HTTP

DIMS
Dynamic and Interactive Multimedia Scenes
ERT
Expected Residual Time

ESI
Encoding Symbol ID

FDT
File Delivery Table

FEC
Forward Error Correction

FLUTE
File deLivery over Unidirectional Transport
FMT
Feedback Message Type
GGSN
Gateway GPRS Support Node

GPRS
General Packet Radio Service

IANA
Internet Assigned Numbers Authority
IP
Internet Protocol

LCT
Layered Coding Transport

MBMS
Multimedia Broadcast/Multicast Service

MBSFN
MBMS over a Single Frequency Network
MIME
Multipurpose Internet Mail Extensions
MMS
Multimedia Messaging Service
MPD
Media Presentation Description

MS
Mobile Station

MSK
MBMS Service Key

MTK
MBMS Traffic Key

MUK
MBMS User Key
NTP
Network Time Protocol
PDP
Packet Data Protocol

PSS
Packet-switched Streaming Service
PTM
Point To Multipoint

PTP
Point To Point

RTP
Real-time Transport Protocol

SBN
Source Block Number

SCT
Sender Current Time
SDP
Session Description Protocol

SDU
Service Data Unit

SEI
Supplemental Enhancement Information

SGSN
Serving GPRS Support Node
SNTP
Simple Network Time Protocol
TMGI
Temporary Mobile Group Identity
TOI
Transport Object Identifier

TSI
Transport Session Identifier
UDP
User Datagram Protocol

UE
User Equipment
UML
Unified Modelling Language
URI
Uniform Resource Identifier

URL
Uniform Resource Locator
URN
Uniform Resource Name
USD
User Service Description
UTC
Universal Time Coordinated
XML
eXtensible Markup Language

END OF SECOND CHANGE
THIRD CHANGE: Minor correction on clause 5.6 wording, and includes a pointer to later section describing the signaling of transport mode of DASH Representations announced in the MPD
5.6
3GP-DASH and MBMS

The 3GPP Dynamic Adaptive Streaming over HTTP (3GP-DASH) as defined in [98] specifies formats and methods that enable the delivery of continuous-time media content from standard HTTP servers to DASH client(s).  It involves the description of a collection of media segments and auxiliary metadata (all referenced by HTTP-URLs) through a Media Presentation Description (MPD).   In the case of real-time streaming services delivery of 3GP-DASH formatted contents over MBMS bearers, MPD@type (attribute ‘type’ of the MPD) shall be set to “Live”.  When MPD@minimumUpdatePeriod (attribute ‘minimumUpdatePeriod’ of the MPD) is present, then the UE should expect MPD updates to be sent inband with the media segments.  Signaling of Representation(s) available for delivery over MBMS and/or unicast bearers are defined in clause 7.6.  
MBMS is designed to serve large receive groups with same content. The MBMS Download Delivery Method is designed to deliver an arbitrary number of objects via MBMS to a large receiver population. MBMS Download defines several methods to increase reliability such as FEC and file repair. The download delivery method allows the delivery of DASH segments and Media Presentation Descriptions as defined in [98]. Segment URIs are described using FLUTE. 

The network may announce the usage of MBMS download delivery method for providing the Media Segments for DASH through the MBMS User Service Description. In such an event,the MBMS User Service Description fragment shall include a mediaPresentationDescription element.  This element contains a reference to a Media Presentation Description metadata fragment as defined in [98].  Consequently, the UE can expect that the files provided with the MBMS download delivery method are formatted according to the 3GP file format for DynamicAdaptive Streaming over HTTP as specified in [32]..  Furthermore, the Media Presentation Description fragment may contain reference(s) to Initialisation Segment Description fragment(s) as defined in [98].
END THIRD CHANGE
FOURTH CHANGE: New clause 7.6 on signaling of MBMS and/or unicast bearers for delivery of DASH Representations

7.6
Access of DASH Segments over MBMS and/or Unicast Bearer Service

7.6.1

General

The Media Presentation Description (MPD) metadata fragment was introduced in clause 5.2.2.6 and its usage are described in clauses 5.6 and 11.2.1.1.  It should 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 as defined in [98] 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 clause 7.6.2.  In addition, clause 7.6.2 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.
7.6.2

Signaling of Transport Mode and Broadcast Delay
As indicated in [98], 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 [100] under the 3GPP Namespace Identifier (NID), i.e. “urn:3gpp" [101].  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
FIFTH  CHANGE: Minor correction plus clarification text for clause 11.2.1.2
11.2.1.2
Extensions to the User Service Bundle Description
[Existing text in 11.1.2 not shown for brevity]

…

The MBMS User Service Description may include a mediaPresentationDescription element, when the MBMS User Service Description describes a download delivery service. If present, then the UE expects that the received files correspond to a media presentation described by the MPD in [98]. The mpdURI element provides a reference to the Media Presentation Description metadata fragment, whose syntax is identical to the MPD as defined in [98], but with the adaptations and constraints as described in clause 7.6 above.  The Media Presentation Description fragment may refer, via the InitialisationSegmentURL, to one or more Initialisation Segment Description (ISD)  metadata fragments, whose contents are identical to the Initialisation Segment as defined in [98].

…
[Existing text in 11.1.2 not shown for brevity]

END OF FIFTH 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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