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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

MBMS-aware Application: an application in the user space that communicates with the MBMS client through APIs and/or protocol handlers as defined in this specification.
MBMS Client: a function that implements functionalities defined in TS26.346 and provides APIs and protocol-related methods to expose relevant functionalities to an MBMS-aware application.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

API
Application Programming Interface

USDB
User Service Description Bundle

4
Overview

4.1
Context and Example Scenario (Informative)
Figure 1 shows a service architecture for DASH-based streaming services over MBMS as defined in TS26.346 [5]. This example scenario is used to explain the context, but also considered relevant in practice. On the network side, a application and content provider uses DASH formats and provides these formats to a BM-SC. The BM-SC is controlled by an eMBMS provisioning system. The lower layers support the physical delivery of the data through regular LTE unicast as well as MBMS broadcast bearers. 
The MBMS client receivers the data and provides the data to the DASH client, but also communicates with an application in the device. The application may for example be a native application running on the operating system or a common browser and the application is controlled by JavaScript. 
In addition, the MBMS client exchanges the information with the DASH client.

In TS 26.346 [5] the interface between the BMSC and the MBMS client for both unicast and broadcast related services and functions are defined. The interface between the MBMS client and the application are not specified. However, for quite many cases the application and the MBMS client are independently developed and deployed and interoperability is desired in order for applications and MBMS clients to exchange information.

The focus of this specification is to define app-developer and web-friendly interfaces and programming structures to enable such an application to interact with the MBMS client.
An application that communicates with the MBMS client through APIs and/or protocol handlers as defined in this specification is referred to as MBMS-aware Application. The MBMS Client is a function that implements functionalities defined in TS26.346 and provides APIs and protocol-related methods to expose these functionalities to an MBMS-aware application.
The DASH client may be viewed as part of the MBMS-aware application, or it may be considered as a separate entity. In order to address the common use case that the DASH client is separate to the MBMS-aware application, and as 3GPP defines interfaces into a DASH client in TS 26.247 [9] also interfaces to the DASH client function are in focus of this specification.
This specification addresses among others the definition of Service-APIs (S-API) between the MBMS client and the MBMS-aware Application and User Plane API (U-API) between the MBMS client and the DASH client. 

[image: image2]
Figure 1: Service Architecture for DASH-over-MBMS
Note that DASH-over-MBMS is a specific example. For example in other services the DASH client may not be involved at all or the User Plane APIs may be used for other purposes, such as a Generic Application Service as defined in TS26.346 [5].
4.2
Network Architecture and MBMS User Services (Informative)
Tbd: define what user services are and how they relate to the USD.
4.3
Relevant MBMS User Services
4.3.1
Introduction
This specification does not cover all MBMS User Services, but only a subset of those are covered. The specification may be extended to be used by additional user services. 

The MBMS User Services that are covered by this specification are defined in this clause.

4.3.2
File Delivery Service

Tbd: describe the mandatory service configuration in the USD with Reference to TS26.346, SDP is FLUTE transport and no appService or MPD.
4.3.3
DASH-Over-MBMS Streaming Service
Tbd: describe the mandatory service configuration in the USD with Reference to TS26.346. SDP is FLUTE transport and appService or MPD with pointer to DASH MPD.
4.3.4
RTP-over-MBMS Streaming Service

Tbd: describe the mandatory service configuration in the USD with Reference to TS26.346. SDP is describing RTP Transport
Editor’s note:

- 
other elements, attributes, fragments as used below should be mentioned (mandatory, optional), e.g. service ID

-
may add Generic application Service

4.4
Specification Scope
The following aspects are in scope of this specification: 

· The definition of different APIs as part of client reference architecture included in clause 5.

· A well-defined set of service APIs (S-API) for each user service identified in clause 4.3. The definition provide the ability to independently develop MBMS-aware applications and MBMS clients, even for different operation systems and execution environments, but rely on the service APIs to communicate with the MBMS client and to make use of the MBMS functionalities. This is defined in clause 6.
· A well-defined set of user plane APIs (U-API) in case a service includes communication through HTTP interfaces, as for example DASH or other application services. This is defined in clause 7.
· The mapping of the functionality to a RESTful environment and abstraction of the services in such environments. This is defined in clause 8.
The following aspects are out of scope:
5
Reference Client Architecture

5.1
Architecture and Interfaces
5.2
API Overview

6
Service APIs

6.1
General
6.2
File Delivery Service API

6.2.1
Introduction

6.2.2
Graphical Presentation

6.2.3
Interface Syntax and Semantics

6.2.4
Message Syntax and Semantics

6.2.5
Message Flows for Selected Use Cases (Informative)

6.3
DASH-over-MBMS Streaming Service API

6.3.1
Introduction

6.3.2
Graphical Presentation

6.3.3
Interface Syntax and Semantics

6.3.4
Message Syntax and Semantics

6.3.5
Message Flows for Selected Use Cases (Informative)
6.4
RTP-over-MBMS Delivery Service API 

6.4.1
Introduction

6.4.2
Graphical Presentation

6.4.3
Interface Syntax and Semantics

6.4.4
Message Syntax and Semantics

6.4.5
Message Flows for Selected Use Cases (Informative)

7
User Plane APIs
7.1
Introduction

7.2
Regular Object Delivery

7.3
Unicast Broadcast Hand-Off

7.4
Adjustment of Availability Times

7.5
Partial File Handling

7.6
Cache Status
tbd
8
MBMS as Transport Protocol
8.1
Introduction
The URL handling interface is described graphically by the diagram in Figure 2. All the boxes except for the yellow, bold, box are pre-existing and no change is needed. An application might, for example, be written to use MBMS services using the MBMS API (left side of the diagram). Or, it may be written to support URLs that address 'file' resources, and use a generic operating system URL resolution library ('URL Dispatch' in the diagram) to return the identified resource when it encounters one. The "file" resource may be an entry point to a service and it may be the case that there is a default file defined for a service (just as done today if you use http to access a web site). That library, in turn, identifies the specific protocol handler from the URL scheme name (e.g. "http:", "mbms:"), and invokes the appropriate protocol-specific handler. The interface to that handler is determined by the operating system also; internally, the MBMS handler picks apart the URL form, and, possibly using the existing MBMS APIs, initiates the acquisition of the MBMS service that permits access to the identified resource, and acquisition of the indicated 'file' resource from that session, and returns that resource. Note that the MBMS function may also act as an MBMS URL handler.
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Figure 2: MBMS URL Handler
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