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1 Introduction
The MBMS specification is built around two delivery methods, download and streaming, which are used to build user services. A user service consists of one or more delivery methods, auxiliary delivery procedures, such as file repair and reception reporting, and a user service description to enable selection and access to the service. 

Over the past years, a set of services/use-cases that make use of MBMS has proven to be of most relevance. These services include streaming of live events over a limited MBMS broadcast area and distribution of high popularity files such as firmware updates. Finally, new services such as MCPTT are being developed by 3GPP that will make use of the Group Communication enabler using MBMS. 
The MEPRO WID [1] was initiated to define clear and constrained profiles of the MBMS features that are required by the relevant services. In this section, a set of relevant profiles is defined in details.
2 Profiling
2.1  File Download Profile

The file download profile is designed to be used for delivery of files using an offline-type delivery mode. Files are usually pushed by the BM-SC at scheduled times and cached locally for later consumption by the applications on the UE. 

2.1.1 Profile Identifier

The File Download Profile is identified by the following URI: “urn:3gpp:mbms:download:2015”. The URI is provided as part of the MBMS metadata envelope that carries the MBMS User Service Description Metadata Fragment. 

2.1.2 Service Announcement

The usage of the download session announcement shall be delivered in one of the following ways:

1. OTA-HTTP push bearer shall only carry the metadata envelope that contains a single metadata item, which contains the MBMS USD Metadata Fragment. The UE that is interested in the User Service shall request all referenced fragments using HTTP.

2. Pre-configured MBMS user service that triggers the setup of MBMS bearer services on need basis and over a pre-configured service area. 

3. MBMS is activated on-demand as a response to a request for popular content that the operator then decides to serve over MBMS. 

The USD shall contain the following metadata fragments:

1. User Service Description Metadata fragment that shall contain exactly one delivery method, which shall contain exactly one associatedProcedureDescriptionURI.

2. The associatedProcedureDescription fragment shall contain one postFileRepair element that supports byte-range repairs.

3. No protectionDescription for transport-level security shall be provided and content should be protected using a content protection solution such as OMA-DRM.

4. A schedule fragment may be provided to indicate the transmission time(s) for each resource. The schedule fragment shall be present for an MBMS service that is announced over OTA-PUSH.

2.1.3 Delivery Function

The delivery function uses FLUTE as the transport protocol as defined in section 7. There should be only one FLUTE session

In addition, the delivery of the session content over unicast as defined in sections 7.4, 7.5, and 7.6 are not supported in this profile. The keep updated service as defined in section 7.7 should be supported.

2.1.4 MBMS on Demand

A UE compatible with this profile should support MBMS on Demand as defined in section 12.2. The reception of a file over unicast may be redirected to MBMS for reception of the requested resource. The UE shall account for possible delays in the delivery. 

2.2 DASH Profile

2.2.1 Introduction

The DASH Profile is a profile specifically defined for DASH content delivery over hybrid unicast/broadcast channels. The DASH presentation consists of a set of Representations, some of which are delivered over broadcast (usually a main audio and video Representation) and other complementary or alternative Representations delivered over unicast. The DASH profile is identified by the URI: “urn:3gpp:mbms:dash:2015”.

2.2.2 Service Announcement

The service announcement for DASH over MBMS shall be delivered in one of the following ways:

· A dedicated pre-configured MBMS channel that carries MBMS metadata envelopes. The MPD and the SDP files that describe the locations of the actual MBMS user service shall be delivered over the same announcement channel. Other metadata fragments may be delivered over the broadcast channel that carries the DASH content or it may be fetched over unicast.

The service announcement shall contain the following metadata fragments:

· USD metadata fragment, which contains at least one deliveryMethod. No associatedDeliveryProcedureURI or protectionDescriptionURI shall be present. It shall contain a single appService element that references the MPD in the appServiceDescriptionURI. 

· The init segements shall be distributed over the broadcast channel that carries the corresponding Representation.

2.2.3 Delivery Function

The delivery function uses FLUTE as the transport protocol. Multiple FLUTE sessions may be used for the delivery of the content, where the contents of any broadcast Representation shall be delivered over only one FLUTE session. Unicast fallback as defined in section 7.6 shall be supported. 

2.3 Bearer Profile

2.3.1 Introduction

The bearer profile defines a bare minimum user service that allows for usage of an MBMS bearer service with minimal data and control plane components, thus giving more flexibility to the application that uses the MBMS delivery. The bearer profile enables the UE to receive UDP datagrams sent to a given multicast address and without introducing any additional processing delays at the MBMS middleware. 

2.3.2 Service Announcement

The service announcement in the bearer profile is constrained as follows:

· The service announcement consists of 2 metadata fragments only: the USD metadata fragment and an SDP fragment

· The SDP fragment shall be referenced by the USD fragment and not embedded

· The deliveryMethod element shall only contain the sessionDescriptionURI element

The service announcement is delivered in one of the following ways:

· As a response to an mbms address resolution request ad defined in section 1.5 of this document

· Made directly available to the UE by the sending application through a dedicated interface

2.3.3 Delivery Function

The delivery function used by the bearer profile shall provide access to UDP datagrams delivered to a multicast address. The reception of the multicast stream may be triggered through external signaling received by the UE, e.g. using the GC1 interface of the Group Communication enabler. 

No additional transport functionality is provided in this profile for higher flexibility. This profile allows, for instance to realize a group communication service using SIP and RTP on top of MBMS. The SDP gives further details on the transport protocol and configuration that are used by the application.  

3 Addressing

3.1 Introduction

An MBMS URI scheme is defined in this specification to simplify the access to resources and streams that are delivered over MBMS or that may potentially be made available over MBMS. The UE registers the MBMS middleware as an MBMS protocol handler, in order to receive all resource requests that use the MBMS URI scheme. 

3.2 URI Scheme Syntax and Semantics

“mbms” URIs have the following ABNF syntax:

         scheme   = “mbms” “:” host [“:” port] “/” path

<host> and <port> are specified in RFC3986. 

The “mbms” URI scheme is used to reference a resource or a data stream that may be delivered over MBMS. The mbms URI shall be resolved by the MBMS protocol handler using the procedure defined in section 1.5.3.

If the resource or stream is not delivered over MBMS, the UE is redirected to the unicast delivery alternative.

3.3 Address Resolution 

Figure 1 and 2 shows a few message flow diagrams for resolving an MBMS URL. In the first case, the UE  is initially provided with an mbms URI. In the second case, the UE is initially trying to access a resource that is delivered over unicast but receives a redirection from a proxy server with the mbms URI in the location header. 
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Figure 1 Resolving MBMS URL
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Figure 2 Resolving HTTP URL

The address resolution procedure consists of the following steps:

· Launch the MBMS protocol handler with the received MBMS URI

· MBMS protocol handler sends a POST request to the pre-configured MBMS Address Resolution Server (ARS) with the MBMS URL as the value of a NVP with the name “url”. 

· The MBMS ARS responds with the MBMS metadata envelope

· Alternatively, the MBMS ARS redirects the UE to the unicast location of the requested resource

If the URL references a single resource, the mapping between the mbms URL and the FLUTE URL is either implicit (i.e. replacing the mbms scheme with the http scheme) or it may be explicitly provided as part of the address resolution response. 

In addition, an indication by the ARS to the client that other related resources will also be available over MBMS may also be included as part of the response.

The SDP shall carry the time information for the transmission provided in UTC time. Additionally, a schedule metadata fragment may be provided to specify the delivery time of a particular resource.

4 Application Programming Interfaces (APIs)

4.1 Introduction

In this section, we describe the APIs that are needed by the different MBMS profiles. A UE that conforms to a certain profile, shall implement the corresponding API.

4.2 File Delivery API

The file delivery API defines an API that provides client functionality for requesting and receiving files over MBMS. The API defines a BroadcastFile object that provides functions for requesting a resource, for receiving events about the status of requested files, and for accessing files delivered over MBMS. 

The BroadcastFile object provides an get method that takes the MBMS url of the resource. It performs the following operations:

· It resolves the MBMS url and decides if delivery is happening over unicast or over broadcast

· If the delivery is done over unicast, the response shall contain a redirection to the unicast address

· If the delivery is done over broadcast, the response shall contain an indication of the time frame when the file will become available at the UE

· If the file is already received, the response shall contain a URL to the local location of the file on the UE

The BroadcastFile defines the following events:

· Progress: the file reception is ongoing

· Partial: the file reception is aborted with partial file content available. The received byte ranges are provided to the application

· Received: the requested file is received completely and is ready to be fetched

· Purge: a requested file is scheduled to be removed from the local cache by an indicated time

4.3 DASH API

The DASH API defines an API that provides client functionality to access content of Representations of a DASH Presentation over MBMS.

An ObjectFlow object is defined by the DASH API to retrieve a set of related files. The ObjectFlow provides an init method that takes the URL of the initialization segment for the Representation of interest and a rule for matching the segments of that Representation. The rule can either be a RepresentationID, a URL template, or a base URL. 

The ObjectFlow defines the following events:

· Received: object of an object flow has been received. The first object that is received shall be the init segment.

· Partial: partial object of an object flow has been received

· Gone: MBMS reception is not available anymore and unicast reception shall be used instead

4.4 Socket API

The plain Socket API defines an API that provides client functionality to access a UDP datagram stream delivered over MBMS. 

A Socket object is defined by the Socket API to open and receive UDP datagrams sent to a specific multicast destination address.

The Socket API provides a resolve function that takes as argument the mbms URL and returns the SDP of the session.

The Socket API provides a connect function that takes as arguments the multicast destination address and the UDP port.

The Socket API provides a recv function that is used to receive a UDP datagram payload that was received over MBMS. The packets are forwarded to the application in the same order as they were received.

The Socket API also defines the following events:

· Ready: an event that informs the receiver that one or more packets are ready for reception

· Gone: informs the receiver that the MBMS reception is not available anymore
5 Conclusion

We propose to include the proposals in section 2 to 4 into the TR on MEPRO.
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