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1 Introduction
3GPP Adaptive HTTP Streaming provides an asynchronous update of MPDs. However, this requires frequent polling such that the service provider can announce sudden changes in the MPD. Other means to trigger the update of MPDs may be considered to avoid frequent polling. In addition, synchronous playout across devices should be considered. This documents provides background and use case discussion as well a solution for the discussed problems. 
2 Background and Use Case Discussion

2.1 Use case

A service provider wants to provide a live football event using DASH that can potentially be accessed by millions of users. The live event is sporadically interrupted by time outs during which advertisement is added. The exact timing of the ad breaks is unknown. Furthermore, the service provider also providers redundant infrastructure in terms of encoders and servers to enable a seamless switch-over in case any of the components fails during the live event. Anna accesses the service in the bus with her mobile device, and the service is available immediately. Next to her sits Paul, who watches the event on his laptop. A goal is scored and both celebrate this event at the same time. Paul tells Anna that the first goal in the game was even more exciting and Anna uses the offering that she can view the event 30 minutes back in time. After having seen the goal she goes back to the live event.  

To address this use case, the service provider needs to be able to:

· update the MPD

· signal to the clients that an updated MPD is available

· permit clients to access the streaming service such that it can present the data close to real-time

· permit synchronized playout across different devices.
2.2 Analysis of Use Case for Rel-9

Updating of the MPD is feasible in an asynchronous manner to the delivery of segments. The server provides guarantees to the receiver that an MPD is not updated for some time. The server may rely on the current MPD. However, no explicit signaling is provided when the MPD is updated before the minimum update period. Completely synchronous playout is hardly achieved as client may operate on different MPD update instances and therefore, clients may have drift. Time-shift viewing is also enabled in Rel-9.
2.3 Requirements

· The specification shall provide means to update the MPD

· The specification shall provide means to signal the update of an MPD in case of unforeseen events

· The specification should be backward-compatible to Rel-9 AHS

· The specification should provide means to enable the clients to present the media close to real-time.

· Bandwidth efficiency should be taken into account.

· Scalability should be taken into account
2.4 Working Assumptions

· In-band signaling on Segment level is used to indicate the update of the MPD

· Updates can only at segment boundaries.
3 Proposed Solution
3.1 Overview

It is proposed to add 

· Two new MPD elements 

· an MPD element that provides the publishing time in wall-clock time of the MPD

· an optional MPD element that recommends the offset between availability time and presentation time to synchronize playout across different devices  

· an optional MPD update box that is added at the beginning of segments in case an MPD update is required.

3.2 MPD Attributes
3.2.1 MPD Publish Time
The addition of a unique MPD publish time. The publish time provides a unique identifier for the MPD and when the MPD was published. It also provides an anchor for the update procedures.

	Element or Attribute Name
	Use
	Description

	
	
	MPD
	
	

	
	
	
	publishTime
	O
	The publish time provides a unique identifier for the MPD and when the MPD was published. It also provides an anchor for the update procedures.


3.2.2 Presentation Offset

The addition of a new optional attribute for live services which indicates a fixed offset in time from the existing signalled UTC availability times at which the media should be presented when in 'live' mode.
	Element or Attribute Name
	Use
	Description

	
	
	MPD
	
	

	
	
	
	presentationOffset
	O
	indicates a fixed offset in time from the existing signalled UTC availability times at which the media should be presented when in 'live' mode.


3.3 MPD update box

3.3.1 Overview

If present, the MPD update box shall be placed right after the ‘styp’ box.
3.3.2 Definition

Box Type:

‘mupe’ 
Container:

None
Mandatory:

No
Quantity:

Zero or one.

The MPD Update Box contains information about the media presentation of which the segment is a part.
3.3.3 Syntax

aligned(8) class MPDUpdateBox

extends FullBox(‘mupe’) {
 
unsigned int(3)  mpd_information_flags;

unsigned int(1)  new_location_flag;
   unsigned int(28) latest_mpd_update_time;

    /// The following are optional fields
    string mpd_location
}

3.3.4 Semantics

mpd_information_flags contains the logical OR of zero or more of the following:


0x00
Media Presentation Description update now


0x01
Media Presentation Description update ahead




0x02
End-of-presentation 


0x03-0x07
reserved 

new_location_flag if set to 1, then the new Media Presentation Description is available at a new location specified in mpd_location.

latest_mpd_update_time specifies the time in ms by when the MPD update is necessary relative to the MPD issue time of the latest MPD. The client may choose to update the MPD any time between now and the latest_mpd_update_time.
mpd_location is present if and only if the new_location_flag is set and provides a Uniform Resource Locator for the new Media Presentation Description.
4 Proposal

In summary, we propose the following:

· Agree on the use case for live services.
· Adopt section 2 in the permanent document for HSD.
· Adopt section 3 as a working assumption for the solution. A full text proposal for TS26.247 is provided once the solution is agreed.
· Inform MPEG on the decision on this matter.
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