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1 Introduction

This contribution proposes use cases and requirements for HTTP delivery of partial resources to improve the performance of download delivery of DASH streaming services over MBMS.
2 Proposal

It is proposed to agree this contribution and to incorporate the following text into the EMM-DDE Technical Report.
2
Use Cases for HTTP Delivery of Partial Resources
2.1
Use case #1 – Application Access to Incomplete Segments in DASH over MBMS/FLUTE
An MBMS User Service which pertains to streaming of H.264 encoded live video in Dynamic Adaptive Streaming HTTP (DASH) format is delivered by File Delivery over Unidirectional Transport (FLUTE) protocol. A particular user is in a region of marginal coverage which is subject to random errors. This particular service is operating with DASH Live profile and a relatively long Segment duration e.g. 12 seconds, in order to achieve maximum bit rate efficiency. The operating bit rate, for example, is 1 Mbps, so the individual Segments are of a 1.5 MB file size. The average delivery time is less than or equal to 12 seconds. The encoder for this service, on average, produces one Independent Data Refresh (IDR) video frame due to a video content scene change every 6 seconds. These IDRs are marked as Stream Access Points (SAP) and are in addition to the SAP required at the start of each Segment for Live profile. A scene change IDR (SAP) in this context is an IDR generated by a change in video content from one frame to the next significant enough to code most efficiently, as an IDR video frame.
In its current form, with regards to the download delivery method, TS 26.346 does not specify a means for the FLUTE client to pass up to the consuming application a partial file. The result is that any file, in this case a Segment, containing missing data is ultimately discarded. In the case of Application Layer FEC being applied, any file that is not successfully recovered is similarly dropped.
For an example of how partial Segment delivery to the application might enhance end user experience, please see Figures 1 & 2 below.
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Figure 1: Current FLUTE operation
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Figure 2: Operation of FLUTE with delivery of Partial Files

In this use case, in the example shown by Figure 1, a dropped file would result in a 12-second video freeze or stall.  On the other hand, as illustrated in Figure 2 and highlighted by the dotted oval region, a partially recovered Segment is made available to the application.  As previously stated, the mean time to a mid-segment SAP is 6 seconds, since the missing data had occurred in the second half of the Segment, and given the presence of the SAP at the beginning of the Segment, the first half of the recovered Segment is now playable.  On average, this should result in a superior user experience by reducing the overall stall to half of the duration when partially recovered Segments are dropped.
2.1.1 Requirements

2.1.2 Working assumptions
2.2 Use Case #2 – Generic File Downloading
A service operator offers broadcast download delivery of popular Internet multimedia content to mobile devices via eMBMS download delivery in order to avoid having each mobile device use unicast transmission bandwidth.  An individual mobile device may not receive enough data from the eMBMS transmission to fully recover the multimedia content, although the mobile device may receive a substantial amount of source and repair data for the multimedia content over eMBMS.
The mobile device can optionally request portions of the multimedia content available from the Internet via unicast and combine this with data received from the eMBMS transmission to fully recover the multimedia content.  To minimize the amount of data the mobile device requests for the multimedia content over the Internet, all of the data received over eMBMS, including both source and repair data, should be passed up from FLUTE to the application so that it can be combined with the data downloaded over the Internet to recover the multimedia content.

2.2.1 Requirements

2.2.2 Working Assumptions
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