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1 Introduction
As part of the MEPRO WID [1], a study of introducing new ways to address resources that are available over MBMS has been proposed. In this contribution, we outline the details of our proposal to address resources that are delivered over MBMS.
2 MBMS Resource Addressing

2.1 Introduction

The MBMS resource addressing relies on the definition of a new MBMS URI scheme and the related procedure to resolve it. The MBMS URL is meant to simplify the access to resources and streams that are delivered over MBMS or that may potentially be made available over MBMS by hiding the complexity of the resource retrieval over MBMS from the application. A scheme handler for MBMS is registered with the operating system to receive all requests for resources with an MBMS URI scheme.
2.2 Requirement on MBMS URL

The MBMS URL and its handling shall satisfy certain requirements the following requirements:

1. The URL scheme shall comply with the guidelines specified by the IETF in [2]

2. The URL scheme shall support both resources delivered over HTTP as well as RTSP/RTP streaming sessions
3. The MBMS URL handling shall support fallback to unicast delivery if the requested resource is not available over MBMS

4. The MBMS URL handling shall support MooD by resolving automatically to either a unicast or broadcast location
The URI scheme is defined in section 2.3 and he address resolution is defined in section 2.3.  

2.3 MBMS URL Scheme Syntax and Semantics

An MBMS URL shall not put any restrictions on the authority, path, or query parts of the URL according to the IETF guidelines. This will avoid collisions, dilution, and rigidity of the URL and thus increase its utility drastically. 

In order to support unicast fallback, The MBMS URL shall include an indication of the URL of the resource that is accessible over unicast. This is done by mapping the unicast URL scheme to the MBMS URL scheme and keeping the rest of the URL intact.

Finally, the MBMS URL scheme shall support MooD by enabling redirection to the unicast location of the requested resource. 

The MBMS URL has the following ABNF syntax:

         scheme   = mbms-scheme “://” host [“:” port] “/” path
        mbms-scheme = “mbms-http” | “mbms-https” | “mbms-rtsp”
The scheme part of the URL contains the unicast protocol scheme that should replace the MBMS URL scheme when unicast fetching is required.

The authority part of the URL is exactly the same as that of original unicast URL. The authority part of the URL including <host> and <port> is specified in RFC3986. 
2.4 Address Resolution 
Upon receiving a request for an MBMS URI, the MBMS scheme handler must first resolve the address to locate it. 
The address resolution procedure consists of the following steps:

1. Operating system/browser launches the MBMS protocol handler with the requested MBMS URL
2. MBMS protocol handler checks local cache for already received resource with MBMS URL or the corresponding unicast URL and if found returns the resource to the receiver

3. If the resource is not located in the local cache, the MBMS protocol handler checks its cached USDs and Schedule Description Metadata fragments for the occurrence of the URL as part of a fileSchedule or an appService. If found, the MBMS protocol handler shall check for the scheduled time of delivery of the resource/stream and if suitable/acceptable for the application, it shall schedule reception of the resource/stream over broadcast.

4. If the resource is not found, the MBMS URL scheme handler shall revert to MooD for receiving the resource/stream. It sends the request using the unicast URL to the MooD proxy server, which will either retrieve the resource over unicast or redirect the receiver to MBMS reception.

An appropriate API for the communication between protocol handler and application should be considered as part of this work.
3 Conclusion

We propose to agree the MBMS URL and address resolution procedure in this document as the working assumption.
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