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1 Introduction
Based on the discussions and agreements in the telco, this document uses the methodology that was agreed to document the service APIs. Specifically, the outline and documentation is used.
2 Motivation and Background 
We have reviewed different approaches for the service API and we base our documentation on implementation knowledge and the rationales provided inline.
3 Service API 
3.2 Graphical Presentation
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 Figure 1 Application to MBMS function API
Figure 2 provides an overview of the graphical representation of multiple application connecting to MBMS Service API.

Figure 2 Multiple Applications connecting to MBMS Client
3.3 Services Provided

eMBMS Service API provides interfaces for different types of eMBMS services defined in 3GPP 26.346(or add a spec to the reference document and use the reference here). Each of the services is exposed as a self-contained interface (IDL interface). 
Note : eMBMS Service specific service types approach enables applications to use different eMBMS services independently. An Application interested only in streaming service does not need to provide an empty implementation of the callback listener for the file delivery service and vice versa. This also allows for MBMS client implementations where only some services are available and not others.
1. File Delivery Service

File Download Service provides application with an interface to access file download services. Application may get information about available eMBMS file download services and files. Application my start or stop capture of upcoming files on available service. MBMS Client provides application with updates on service status and availability. More interfaces described in IDL.

2. DASH-over-MBMS Streaming Service

DASH streaming service provides application with an interface to access DASH streaming services. Application may get information about available DASH streaming services. Application may start or stop any available DASH streaming service. MBMS Client provides application with DASH service MPD as well updates on service status and availability. More interfaces described in IDL.
3. RTP-over-MBMS Streaming Service (in progress)
RTP-over-MBMS Streaming Service provides the application with interfaces to access RTP eMBMS Service. The application may request start or stop any available RTP streaming service. Application will receive information about the RTP data.
3.4 File Delivery Service API
3.4.1 File Delivery Use Cases and Message Flows
3.4.1.1 File Delivery Service Registration: 
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Figure 3 Application Registration sequence diagram
MBMS Aware Application calls a registerFdApp() API to register for consuming File Delivery services. At registration the application provides its implementation of the File Delivery service callback listener. File Delivery service will provide async callbacks and unsolicited notification to the application via the callback listener.

Note: Callback listener provided at time of registration since they are expected to be called at the same time. It also allows async registration errors/callbacks
As a result of registration, the MBMS client will start periodic monitoring and download of service announcement data over the broadcast channel and caches the eMBMS services definition.

Once registered, application may start making calls on the File Delivery service interface. For example, application may request retrieval of the eMBMS File Delivery service list. The GetFileDeliveryServices() interface returns the complete list of available File Delivery services information, including service_id, service name, lang, file URIs, etc.

When application is no longer interested in consuming File delivery services, it calls deregisterFdApp() interface

3.4.1.2 Start Capture:
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Figure 4 File Delivery Application Start Capture
  After registration application may start making calls to File Delivery service interface. Application calls startCapture(). This will initiate the download of the selected file URI over broadcast. Upon receiving the requested file, MBMS Client will send a fileAvailable() notification via the registered callback listener.

When application is no longer interested in consuming the File Delivery Service, it calls the stopCapture() interface which will stop download of files for the service over broadcast.     

3.4.1.3 Notification callback
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Figure 5 MBMS update notification to registered File Delivery application 
At registration time, the application sets a callback event listener via arguments on the registerFdApp(). MBMS client uses this interface to send callbacks and notifications of events to the application. For example, as the MBMS client periodically downloads service announcement updates, it sends a notification of serviceUpdatesAvailable() to the application to signal that the list of services previously retrieved is updated. 

Note: The callback interface provides an efficient method to give instantaneous service updates to the application.
3.4.2 File Delivery Service IDL:

#include "EmbmsCommonTypes.idl"
module FileDeliveryService

{

    //Forward Declaration
    interface  ILTEFileDeliveryServiceCallback;

    /**
    * @name DownloadState
    * @brief List of the file download state
    */
    enum DownloadState

    {

        FD_IN_PROGRESS  /**< File download is in progress              */
    };

    /**
    * @name FdErrorCode
    * @brief List of the errors for File Delivery service
    */
    enum FdErrorCode

    {

        FD_INVALID_SERVICE,  /**< Invalid service ID                     */
        FD_UNKNOWN_ERROR     /**< Unknown error                         */
    };

    /**
    * @name RegisterFdResponseNotification
    * @brief Fd app registration information
    */
    struct RegisterFdResponseNotification

    {

        EmbmsCommonTypes::RegResponseCode value;    /**< Result of registration  value as defined in RegResponseCode     */
        string message;           /**< Message described the result                                    */
    };

    /**
    * @name FileInfo
    * @brief Downloaded file information
    */
    struct FileInfo

    {

        string fileUri;         /**< File URI                                                                        */
        string fileLocation;    /**< The physical location of the file or HTTP URL where the file can be accessed    */
        string contentType;     /**< MIME type as described in FDT of the file                                       */
    };

    /**
    * @name RegisterFdAppData
    * @brief File delivery app registration information
    */
    struct RegisterFdAppData

    {

        string userId;                       /**< The user ID used during the registration                           */
        string appId;                        /**< The application ID used during the registration                    */
        any    platformSpecificAppContext;   /**< The platformSpecificAppContext is a
                                                  placeholder for the platform-specific app context
                                                  object that enables the API to get extra information
                                                  about the application. The example for Android is Context class: 
                                                  https://developer.android.com/reference/android/content/Context.html */
        long   registrationValidityTime;      /**< The maximum period of time that the eMBMS client honors
                                                  the app registration and file capture requests
                                                  after the app deregister and exit.
                                                  This enables the app to let the eMBMS client capture
                                                  files in the background when the application is not running        */
    };

    /**
    * @name StartFdCaptureData
    * @brief File delivery start capture information. It is used in StartFdCapture API
    */
    struct StartFdCaptureData

    {

        string serviceId;        /**< File delivery service ID from FdServiceInfo              */
        string fileUri;          /**< File URI. If empty, then it starts capture on all files.  */
    };

    /**
    * @name StopFdCaptureData
    * @brief File delivery stop capture information. It is used in StopFdCapture API
    */
    struct StopFdCaptureData

    {

        string serviceId;   /**< File delivery service ID from FdServiceInfo                */
        string fileUri;     /**< File URI. If empty, then it stops capture on all files.     */
    };

    /**
    * @name FileList
    * @brief List of file URIs
    */
    struct FileList

    {

        sequence<string> fileUriList;  /**< List of file URIs                        */
    };

    /**
    * @name ServiceNameLang
    * @brief Name and language information
    */
    struct ServiceNameLang

    {

        string name;        /**< Name                  */
        string lang;        /**< Language              */
    };

    /**
    * @name FdServiceInfo
    * @brief File delivery service information
    */
    struct FdServiceInfo

    {

        sequence<ServiceNameLang> serviceNameList;      /**< List of Service name and language          */
        string serviceClass;                            /**< Service class                              */
        string serviceId;                               /**< Service ID                                 */
        string serviceLanguage;                         /**< Service language                           */
        EmbmsCommonTypes::ServiceAvailabilityType serviceAvailability;    /**< Service availability     */
        sequence<string> fileUriList;                   /**< List of file URIs                          */
        EmbmsCommonTypes::Date sessionStartTime;        /**< The file delivery service start time       */
        EmbmsCommonTypes::Date sessionEndTime;          /**< The file delivery service end time         */
    };

    /**
    * @name FdServices
    * @brief List of service info objects
    */
    struct  FdServices

    {

        sequence<FdServiceInfo> serviceInfoList;        /**< List of service info object         */
    };

    /**
    * @name SetFdServiceClassFilterData
    * @brief ServiceClass information that the app is interested in. It is for the SetFdServiceClassFilter API.
    */
    struct  SetFdServiceClassFilterData

    {

        sequence<string> serviceClassList;    /**< List of service classes                  */
    };

    /**
    * @name ActiveFdServiceInfo
    * @brief The File delivery service info that was started by the app.
    */
    struct ActiveFdServiceInfo

    {

        string serviceId;        /**< File delivery service ID from FdServiceInfo         */
    };

    /**
    * @name ActiveFdServiceList
    * @brief List of active file delivery services
    * @see getFdActiveServices()
    */
    struct ActiveFdServiceList

    {

        sequence< ActiveFdServiceInfo> serviceList;  /**< List of active file delivery services         */
    };

    /**
    * @name SetStorageLocationData
    * @brief The storage location where the app wants to store the downloaded files.
    *        It is used in the SetStorageLocation API.
    */
    struct SetStorageLocationData

    {

        string locationPath;    /**< Storage location absolute path         */
    };

    /**
    * @name FileAvailableNotification
    * @brief Information about the downloaded file.
    */
    struct FileAvailableNotification

    {

        string  serviceId;    /**< File delivery service ID from FdServiceInfo        */
        FileInfo downloadedFileInfo;   /**< Downloaded file information                        */
    };

    /**
    * @name FdServiceErrorNotification
    * @brief File delivery service error information. It is used by the FdServiceErrorNotification API.
    */
    struct FdServiceErrorNotification

    {

        string serviceId;    /**< File delivery service ID from FdServiceInfo        */
        FdErrorCode err;     /**< File delivery service error ID                        */
    };

    /**
    * @name FileDownloadFailureNotification
    * @brief File download failure information.
    * @see FileDownloadFailureNotification()
    */
    struct FileDownloadFailureNotification

    {

        string serviceId;   /**< File delivery service ID from FdServiceInfo        */
        string fileUri;     /**< File URI                                           */
    };

    /**
    * @name InsufficientStorage
    * @brief Insufficient storage notification information
    * @see InsufficientStorage()
    */
    struct InsufficientStorageNotification

    {

        string serviceId;       /**< File delivery service ID from FdServiceInfo        */
        string fileUri;         /**< File URI                                           */
        string storagePath;     /**< Storage path that does not have sufficient storage to complete the file download  */
        unsigned long  storageNeeded; /**< Storage needed to complete the file download                                 */
    };

    /**
    * @name InaccessibleLocationNotification
    * @brief Inaccessible storage notification information
    * @see InaccessibleLocation()
    */
    struct InaccessibleLocationNotification

    {

        string serviceId;    /**< File delivery service ID from FdServiceInfo         */
        string message;      /**< Message with additional information                 */
        string locationPath; /**< The path that is not accessible                     */
    };

    /**
    * @name FileDownloadStateInfoList
    * @brief List of file URIs
    * @see getFdDownloadStateList()
    */
    struct FileDownloadStateInfoList

    {

        sequence<string> fileUriList;   /**< List of file URIs                       */
    };

    /**
    * @name FileDownloadStateUpdateNotification
    * @brief File download state update notification information
    * @see fileDownloadStateUpdate()
    */
    struct FileDownloadStateUpdateNotification

    {

        string serviceId;  /**< File delivery service ID from FdServiceInfo         */
    };

    /**
    * @name GetFdDownloadStateListData
    * @brief Information needed to call getFdDownloadStateList(). The returned list of getFdDownloadStateList() is filtered based on the options set in GetFdDownloadStateList.
    * @see getFdDownloadStateList()
    */
    struct GetFdDownloadStateListData

    {

        string serviceId;  /**< Active file delivery service ID from FdServiceInfo.         */
        string fileUri;    /**< File URI. If empty, all file URIs for that service will be included in the returned list of getFdDownloadStateList.    */
        DownloadState state;  /**< State of files from DownloadState.                       */
    };

    /**
    * @name GetFdAvailableFileListData
    * @brief Information needed to call getFdAvailableFileList(). The returned list of getFdAvailableFileList() is filtered based on the option set in GetFdAvailableFileListData.
    * @see getFdAvailableFileList()
    */
    struct GetFdAvailableFileListData

    {

        string serviceId;   /**<File delivery service ID from FdServiceInfo.         */
    };

    /**
    * @name AvailableFileList
    * @brief List of FileInfo
    * @see getFdAvailableFileList()
    */
    struct AvailableFileList

    {

        sequence < FileInfo > fileList;  /**<List of FileInfo                       */
    };

    /**
    * @name FileListAvailableNotification
    * @brief File List Available notification information
    * @see fileListAvailable()
    */
    struct FileListAvailableNotification

    {

        string serviceId;  /**<File delivery service ID from FdServiceInfo.         */
    };

    interface ILTEFileDeliveryService

    {

        /**
        @name getVersion
        @brief Retrieves the version of the current File delivery service interface implementation
        @return Interface Version
        **/
        string getVersion();

        /**
        @name registerFdApp
        @brief Application registers a callback listener with the EMBMS client
        @param[in] regInfo Information required for application registration
        @param[in] cb Callback listener
        @see RegisterFdAppData
        @see registerFdResponse()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode registerFdApp(in RegisterFdAppData regInfo, in ILTEFileDeliveryServiceCallback  cb);

        /**
        @name deregisterFdApp
        @brief Application deregisters with the EMBMS client
        @pre Application calls registerFdApp
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode deregisterFdApp();

        /**
        @name setFdServiceClassFilter
        @brief Application sets a filter on file delivery services in which it is interested
        @param[in] serviceClassInfo List of service class filters requested by the application
        @pre Application is registered successfully with file delivery service
        @see SetFdServiceClassFilterData
        @see serviceUpdatesAvailable()
        @see getFdServices()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode setFdServiceClassFilter(in SetFdServiceClassFilterData serviceClassInfo);

        /**
        @name setFdStorageLocation
        @brief Sets the storage location to store the application downloaded files
        @param[in] SetFdStorageLocation Includes parameters for setStorageLocation request
        @pre Application is registered for File Delivery service
        @see SetStorageLocationData
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode setFdStorageLocation(in SetStorageLocationData info);

        /**
        @name startFdCapture
        @brief Start download of files over file delivery service over broadcast
        @param StartFdCapture Struct includes parameters for StartFdCapture request
        @pre Application is registered for File Delivery service
        @see fileAvailable()
        @see StartFdCaptureData
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode startFdCapture(in StartFdCaptureData info);

        /**
        @name stopFdCapture
        @brief Stop download of files for the file Delivery service over broadcast
        @param stopFdCapture Struct includes parameters for stopFdCapture
        @pre Application is registered for File Delivery service
        @see StopFdCaptureData
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode stopFdCapture(in StopFdCaptureData info);

        /**
        @name getFdActiveServices
        @brief Get list of currently active services
        @param[out] ActiveFdServiceList The list of services the app has
        @pre Application is registered for File delivery service
        @see ActiveFdServiceList
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode getFdActiveServices(out ActiveFdServiceList services);

        /**
        @name getFdAvailableFileList
        @brief Retrieves the list of files previously captured for the
        application.
        @param[in] GetFdAvailableFileList Struct includes parameters for
        getFdAvailableFileList
        @param[out] FileList List of files previously captured and filtered based on the value in GetFdAvailableFileList 
        @pre Application is registered for File delivery service and received fileListAvailable() notification
        @see GetFdAvailableFileListData
        @see fileListAvailable()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode getFdAvailableFileList(in GetFdAvailableFileListData info, out AvailableFileList files);

        /**
        @name getFdServices
        @brief Retrieves the list of File Delivery services defined in the USD.
        List of services is filtered by the service class filter,
        if a filter has been set by the application
        @param[out]  FDServices List of filtered File delivery services
        @pre Application is registered for File delivery service and received fdServiceListUpdate() notification
        @see fdServiceListUpdate()
        @see FdServices
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode getFdServices(out FdServices services);

        /**
        @name getFdDownloadStateList
        @brief Retrieves the state of files pending download
        @param GetFileDownloadState Includes parameters for getFileDownloadState
        @pre Application is registered for File Delivery service and received fileDownloadStateUpdate() notification
        @see fileDownloadStateUpdate()
        @see GetFdDownloadStateListData
        @see FileDownloadStateInfoList
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode getFdDownloadStateList(in GetFdDownloadStateListData info, out FileDownloadStateInfoList fdStateList);

    };

    interface ILTEFileDeliveryServiceCallback

    {

        /**
        @name registerFdResponse
        @brief The response to the application streaming service register API.
        @param  Notification Parameters for register File delivery response
        @pre Application called registerFdApp
        @see RegisterFdResponseNotification
        @see registerFdApp()
        **/
        void registerFdResponse(in RegisterFdResponseNotification info);

        /**
        @name fileAvailable
        @brief Notification to application when a new file is downloaded per
        application capture request
        @param FileAvailableNotification Includes parameters for the downloaded file
        @pre Application is registered for File Delivery service and application called startFdCapture()
        @see FileAvailableNotification
        **/
        void fileAvailable(in FileAvailableNotification notification);

        /**
        @name fdServiceListUpdate
        @brief Notification to application on an update of the available for file delivery services.
        Update may be due to the received USD or the network configuration
        @pre Application is registered for file delivery service
        @post Call getFdServices()
        **/
        void fdServiceListUpdate();

        /**
        @name fdServiceError
        @brief Notification to application when there is an error with broadcast download of service
        @param Notification Parameters for service error notification
        @pre Application is registered for streaming service and called startFdServiceCapture
        @see FdServiceErrorNotification
        **/
        void fdServiceError(in FdServiceErrorNotification notification);

        /**
        @name fileDownloadFailure
        @brief Notification to application that download of a requested file
        failed
        @param  FileDownloadFailureNotification Includes information about the failed file download
        @pre Application is registered for File Delivery service and application called startFdCapture()
        @see FileDownloadFailureNotification
        **/
        void fileDownloadFailure(in FileDownloadFailureNotification notification);

        /**
        @name insufficientStorage
        @brief Notification to application that the storage location set by the
        application does not have enough storage for the upcoming file download
        @param InsufficientStorage Includes parameters to specify the file and
        storage requirement
        @pre Application is registered for file delivery service and application called startFDCapture()
        @see InsufficientStorage
        **/
        void insufficientStorage(in InsufficientStorageNotification info);

        /**
        @name inaccessibleLocation
        @brief Notification to application that the storage location set by the
        application is not accessible by the eMBMS Client
        @param InaccessibleLocation Includes the inaccessible storage path
        @pre Application is registered for File delivery service
        @see InaccessibleLocation
        Application calls setStorageLocation
        **/
        void inaccessibleLocation(in InaccessibleLocationNotification info);

        /**
        @name fileDownloadStateUpdate
        @brief Notify application of a change in the state of pending file
        downloads
        @param FileDownloadStateUpdate Includes parameters for fileDownloadStateUpdate()
        @pre Application is registered for File delivery service
        @post call getFdDownloadStateList()
        @see FileDownloadStateUpdate
        **/
        void fileDownloadStateUpdate(in FileDownloadStateUpdateNotification info);

        /**
        @name fileListAvailable
        @brief Notify application when the list of downloaded files is available to retrieve
        @param[in] FileListAvailable Includes parameters for fileListAvailable
        @pre Application is registered for File Delivery service
        @post call getFdAvailableFileList()
        **/
        void fileListAvailable(in FileListAvailableNotification info);

    };

};

module EmbmsCommonTypes

{

      //Common types
    typedef unsigned long long Date;

    /**
    * @name ResultCode
    * @brief The return value of the API
    */
    enum ResultCode

    {

        SUCCESS,                     /**< Success                         */
        REGISTRATION_IN_PROGRESS,    /**< Failed due to registration in progress       */
        NO_VALID_REGISTRATION,       /**< Failed due to no valid registration      */
        UNKNOWN_ERROR                /**< Failed with unknown error      */
    };

    /**
    * @name ServiceAvailabilityType
    * @brief Indicates service availability state
    */
    enum ServiceAvailabilityType

    {

        AVAILABLE,  /**< Service is available                         */
        UNAVAILABLE /**< Service is unavailable                         */
    };

    /**
    * @name RegResponseCode
    * @brief Indicates app registration response
    */
    enum RegResponseCode

    {

        REGISTER_SUCCESS,                       /**< Registration was successful                                      */
        FAILED_LTE_EMBMS_SERVICE_UNAVAILABLE    /**< Registration failed because LTE eMBMS is unavailable on device   */
    };

};

3.5 DASH-over-MBMS Streaming Service API  
3.5.1 DASH-over-MBMS Streaming Use Cases and Message Flows

3.5.1.1 Application Registration: 
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 Figure 6 Application Registration sequence diagram
Application calls a register() API to register for consuming DASH services. At registration the application provides its implementation of the DASH service callback listener. DASH streaming service will provide async callbacks and unsolicited notification to the application via the callback listener.
As a result of registration, the MBMS client will start periodic monitoring and download of service announcement over the broadcast channel and caches the state.

Once registered, application may start making calls on the DASH service interface. For example, application may request retrieval of the eMBMS DASH service list. The getDASHServices() interface returns the complete list of available DASH services information, including service_id, service name, lang, mpd, etc.
When application is no longer interested in consuming streaming services, it calls deregisterStreamingApp() interface

3.5.1.2 Start DASH Streaming Service
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Figure 7 Application starts DASH streaming services

After registration, the application may start making calls to DASH service interface. Application calls startDASHService(). This will initiate the download of the DASH segments over broadcast and prepare the DASH MPD. Once ready to provide service, MBMS Client will send a serviceStarted() Notification to the application via the registered callback listener. Upon receiving the serviceStarted, application may start playback of DASH on media player.



When application is no longer interested in consuming the DASH service, it calls the stopDASHService() interface, which will stop download of segments for the service over broadcast.     
3.5.1.3 Notification callback
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Figure 8 MBMS update notification to registered DASH application 
At registration time, applications sets a callback event listener. MBMS client uses this interface to send callbacks and notifications of events to the application. For example, as the MBMS client periodically downloads service announcement updates, it sends a notification of serviceUpdatesAvailable() to the application to signal that the list of services previously retrieved is updated. 

Note: The callback interface provides an efficient method to give instantaneous service updates to the application
3.5.2 DASH-over-MBMS Streaming Service IDL

#include "EmbmsCommonTypes.idl"
module StreamingService

{

    //Forward Declaration
    interface  ILTEStreamingServiceCallback;

    /**
    * @name StreamingErrorCode
    * @brief List of the errors for streaming service
    */
    enum StreamingErrorCode

    {

        STREAMING_INVALID_SERVICE,        /**< Invalid service ID                    */
        STREAMING_UNKNOWN_ERROR           /**< Unknown error                         */
    };

    /**
    * @name StalledReasonCode
    * @brief List of the reasons for streaming service stalled notification
    */
    enum StalledReasonCode

    {

        RADIO_CONFLICT,         /**< Radio frequency conflict               */
        END_OF_SESSION,         /**< End of session schedule                */
        OUT_OF_COVERAGE,        /**< Out of EMBMS coverage                  */
        OUT_OF_SERVICE,         /**< Out of service                         */
        BEARER_UNAVAILABLE,     /**< Bearer not available                   */
        STALLED_UNKNOWN_REASON  /**< Unknown reason                         */
    };

    /**
    * @name RegisterStreamingAppData
    * @brief Streaming app registration information
    */
    struct  RegisterStreamingAppData

    {

        string    userId;                        /**< The user ID used during the registration                            */
        string    appId;                         /**< The application ID used during the registration                     */
        any        platformSpecificAppContext;   /**< The platformSpecificAppContext is a
                                                      placeholder for the platform-specific app context
                                                      object which enables the API to get extra information
                                                      about the application. The example for Android is
                                                      Context class: 
                                                      https://developer.android.com/reference/android/content/Context.html  */
    };

    /**
    * @name SetStreamingServiceClassFilterData
    * @brief ServiceClass information which the app is interested in. It is for setStreamingServiceClassFilter API.
    */
    struct  SetStreamingServiceClassFilterData

    {

        sequence<string> serviceClassList;    /**< List of service classes                  */
    };

    /**
    * @name ServiceNameLang
    * @brief Name and language information
    */
    struct ServiceNameLang

    {

        string name;        /**< Name                  */
        string lang;        /**< Language              */
    };

    /**
    * @name StreamingServiceInfo
    * @brief Streaming service information
    */
    struct StreamingServiceInfo

    {

        sequence<ServiceNameLang> serviceNameList;    /**< List of Service name and language          */
        string serviceClass;         /**< Service class                              */
        string serviceId;            /**< Service ID                                 */
        string serviceLanguage;     /**< Service language                           */
        EmbmsCommonTypes::ServiceAvailabilityType serviceAvailability;  /**< Service availability     */
        string mpdUri;                          /**< MPD URI used by DASH player              */
        EmbmsCommonTypes::Date sessionStartTime; /**< The streaming service start time          */
        EmbmsCommonTypes::Date sessionEndTime;  /**< The streaming service end time             */
  sequence<long> SAIList;      /**< Servcie Area IDs based on current location of the device*/    
};

    /**
    * @name StreamingServices
    * @brief List of streaming service info objects
    */
    struct  StreamingServices

    {

        sequence<StreamingServiceInfo> serviceInfoList;    /**< List of streaming service info object         */
    };

    /**
    * @name StartStreamingServiceData
    * @brief Start streaming service information. It is used by StartStreamingService API.
    */
    struct  StartStreamingServiceData

    {

        string serviceId;        /**< Streaming service Id from StreamingServiceInfo         */
    };

    /**
    * @name SwitchStreamingServiceData
    * @brief Streaming services switch information. It is used by the SwitchStreamingService API.
    */
    struct  SwitchStreamingServiceData

    {

        string oldServiceId;    /**< Switching from service ID         */
        string newServiceId;    /**< Switching to service ID           */
    };

    /**
    * @name StopStreamingServiceData
    * @brief Stop streaming service information. 
    *        It is used by the StopStreamingService API.
    */
    struct  StopStreamingServiceData

    {

        string serviceId;    /**< Streaming service ID from StreamingServiceInfo         */
    };

    /**
    * @name ServiceStartedNotification
    * @brief Streaming service started information. It is used by the ServiceStartedNotification API.
    */
    struct ServiceStartedNotification

    {

        string serviceId;    /**< Streaming service Id from StreamingServiceInfo         */
    };

    /**
    * @name ServiceStoppedNotification
    * @brief Streaming service stopped information. It is used by the ServiceStoppedNotification API.
    */
    struct ServiceStoppedNotification

    {

        string serviceId;    /**< Streaming service Id from StreamingServiceInfo         */
    };

    /**
    * @name StreamingServiceErrorNotification
    * @brief Streaming service error information. It is used by the StreamingServiceErrorNotification API.
    */
    struct StreamingServiceErrorNotification

    {

        string serviceId;            /**< Streaming service Id from StreamingServiceInfo         */
        StreamingErrorCode err;      /**< Streaming service error Id                             */
    };

    /**
    * @name ServiceStalledNotification
    * @brief Streaming service stalled information. It is used by the ServiceStalledNotification API.
    */
    struct ServiceStalledNotification

    {

        string serviceId;            /**< Streaming service ID from StreamingServiceInfo     */
        StalledReasonCode reason;    /**< Streaming service stalled reason ID                */
    };

    /**
    * @name RegisterStreamingResponseNotification
    * @brief Streaming app registeration response information
    */
    struct RegisterStreamingResponseNotification

    {

        EmbmsCommonTypes::RegResponseCode value;  /**< Result of registeration value as defined in RegResponseCode     */
        string message;         /**< message described the result                                    */
    };

    interface ILTEStreamingService

    {

        /**
        @name getVersion
        @brief Retrieves the version of the current Streaming service interface implementation
        @return Interface version
        **/
        string getVersion();

        /**
        @name registerStreamingApp
        @brief Application registers a callback listener with the EMBMS client
        @param[in] regInfo information required for application registration.
        @param[in] cb callback listener
        @see RegisterStreamingAppData
        @see registerStreamingResponse()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode registerStreamingApp(in RegisterStreamingAppData regInfo, in ILTEStreamingServiceCallback cb);

        /**
        @name deregisterStreamingApp
        @brief Application deregisters with the EMBMS client
        @pre Application calls register
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode deregisterStreamingApp();

        /**
        @name setStreamingServiceClassFilter
        @brief Application sets a filter on streaming services in which it is interested
        @param[in] serviceClassInfo List of service class filters requested by the application
        @pre Application is registered successfully with streaming service
        @see SetStreamingServiceClassFilterData
        @see serviceUpdate()
        @see getStreamingServices()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode setStreamingServiceClassFilter(in SetStreamingServiceClassFilterData serviceClassInfo);

        /**
        @name getStreamingServices
        @brief Retrieves the list of streaming services defined in the USD.
        List of services is filtered by the service class filter,
        if a filter has been set by the application.
        @param[out]  StreamingServices List of filtered streaming services
        @pre Application is registered for streaming service and received streamingServiceListUpdate notification
        @see StreamingServices
        @see streamingServiceListUpdate()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode getStreamingServices(out StreamingServices services);

        /**
        @name startStreamingService
        @brief Start download of segments of streaming service over broadcast
        @param[in] StartStreamingService Parameters for starting the streaming services API
        @pre Application is registered for streaming service
        @see StartStreamingServiceData
        @see serviceStarted()
        @see streamingServiceError()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode startStreamingService(in StartStreamingServiceData serviceInfo);

        /**
        @name switchStreamingService
        @brief Start download of segments of streaming service over broadcast for new service
        and stop download of segments of streaming service for old service
        @param[in] SwitchStreamingService Parameters for switching the streaming services API
        @pre Application is registered for streaming service
        @see SwitchStreamingServiceData
        @see serviceStarted()
        @see serviceStopped()
        @see streamingServiceError()
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode switchStreamingService(in SwitchStreamingServiceData serviceInfo);

        /**
        @name stopStreamingService
        @brief Stop download of segments of Streaming service over broadcast
        @param[in] StopDASHService Parameters for starting the streaming services API
        @pre Application is registered for DASH service
        @see serviceStopped()
        @see StopStreamingServiceData
        @return ResultCode
        **/
        EmbmsCommonTypes::ResultCode stopStreamingService(in StopStreamingServiceData serviceInfo);

    };

    interface ILTEStreamingServiceCallback

    {

        /**
        @name registerStreamingResponse
        @brief The response to the application streaming service register API.
        @param  Notification Parameters for registering a streaming response
        @pre Application called registerStreamingApp
        @see RegisterStreamingResponseNotification
        @see registerStreamingApp()
        **/
        void registerStreamingResponse(in RegisterStreamingResponseNotification info);

        /**
        @name serviceStarted
        @brief Notification to application that streaming service is started and
        media player may be initialized for playback
        @param  Notification Parameters for service started notification.
        ServiceStartedNotification previously defined.
        @pre Application is registered for streaming service and called startStreamingService
        @see ServiceStartedNotification
        **/
        void serviceStarted(in ServiceStartedNotification notification);

        /**
        @name serviceStopped
        @brief Notification to application that streaming service is stopped and
        media player may be stopped for playback
        @param Notification Parameters for service started notification
        @pre Application is registered for streaming service and called stopStreamingService
        @see ServiceStoppedNotification
        **/
        void serviceStopped(in  ServiceStoppedNotification notification);

        /**
        @name streamingServiceError
        @brief Notification to application when there is an error with broadcast download of service
        @param Notification Parameters for service error notification
        @pre Application is registered for streaming service and called startStreamingService
        @see StreamingServiceErrorNotification
        **/
        void streamingServiceError(in  StreamingServiceErrorNotification notification);

        /**
        @name serviceStalled
        @brief Notification to application when there is a temporary disruption of
        the broadcast download of service
        @param Notification Parameters for streaming service stalled notification
        @pre Application is registered for streaming service and called startStreamingService
        @see ServiceStalledNotification
        **/
        void serviceStalled(in  ServiceStalledNotification notification);

        /**
        @name streamingServiceListUpdate
        @brief Notification to application on an update that is available for streaming services.
        Update may be due to the received USD or the network configuration.
        @pre Application is registered for streaming service.
        @post call getStreamingServices()
        **/
        void streamingServiceListUpdate();

    };

};

3.6 RTP-over-MBMS Streaming Service API
3.6.1 RTP-over-MBMS Streaming Use Cases and Message Flows

3.6.2 RTP-over-MBMS Streaming Service IDL

4 Proposal

It is proposed to add section 3 to TS26.347 clause 6 as service APIs.
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