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1 Introduction

This document provides examples architectures and recommended requirements for MI-EMO: Unicast-Supported DASH-over-MBMS. 

2  Preliminaries

The work item description in S-130264 on MI-EMO contains a specific objective:

· Generic Signalling of DASH transport over Broadcast, Multicast and Unicast (e.g. for enabling a single DASH service to be available over MBMS, Unicast and Home GW access, and enabling an MBMS service carrying DASH content and intended for hybrid broadcast/unicast transport to be issued in a single MPD)

In the following this objective is referred to as " Unicast-Supported DASH-over-MBMS".

Furthermore, 3GPP received an LS from MPEG in S4-130376 with the following statement:

MPEG is exploring delivery of DASH formats over non-HTTP networks. From recent studies, we concluded that for delivery protocols interfacing with HTTP such as FLUTE, no change or extension of DASH format is needed and the system adopting the DASH standard can support such deployments using the existing standard.
3 Example DASH over MBMS Architectures
As an illustrative example, Figure 2 depicts a potential end-to-end network architecture for DASH content delivery over MBMS bearer with unicast fallback.  FLUTE-based download delivery represents the TS 26.346-defined interface between the BM-SC and MBMS client.  The assumed interface between the DASH client and the MBMS client (here assumed to be a composite entity including MBMS receiver, device-based HTTP server, policy, redirection and proxy functions) is HTTP/1.1.  
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Fig. 2: Potential DASH over MBMS Architecture #1
Figure 3 depicts another potential DASH over MBMS architecture, indicating the use of a local application web cache by the DASH client to serve its requests.  The application web cache is shared with the MBMS client that implements a FLUTE receiver.  Upon reception and reconstruction of DASH media segments over FLUTE, the segments are inserted into the application web cache.  An interface between the DASH client and the FLUTE receiver/MBMS client is shown in this diagram to exchange information on the available and possibly recommended Representation(s) based on various conditions (e.g. location inside or outside MBMS coverage, policy) along with other metadata (e.g. available bandwidth, reason code).
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Fig. 3 – Potential DASH over MBMS Receiver Architecture #2
4 Recommended Requirements

To progress the work, and based on the discussions, as a minimum the following recommended requirements are collected:

· The MPD and other DASH formats delivered in the MBMS User Service conform to TS26.247.

· The fallback to unicast can be done without bitrate guarantees matching those on the unicast distribution, i.e. the content delivered over unicast may provide alternative Representations of the same content that is delivered over broadcast.
· The information on what DASH resources (MPD, Segments, xlink resources, etc.) are available in broadcast and what are available in unicast is included in the User Service Description.

· Seamless switch of MBMS User Service when switching between unicast and multicast is enabled. 

· The signalling is generic enough to at least support the two example DASH over MBMS architectures in section 3.
· Takes into account the recommendation from MPEG: "... we concluded that for delivery protocols interfacing with HTTP such as FLUTE, no change or extension of DASH format is needed and the system adopting the DASH standard can support such deployments using the existing standard."

5 Proposal
It is proposed to
· agree section 3 and 4 and add the sections to the Technical Report on MI-EMO
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