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1
Introduction

3GPP SA4 has been working on MBMS since Rel-6 and has continuously improved the concept and clarity of the specifications. Despite there is some criticism on the complexity of the User Services, we believe that especially the work on:
· DASH-over-MBMS

· Unicast supported MBMS

· MooD and Consumption Reporting

· Architecture of MBMS client, DASH client and APIs

· xMB and other separation of the infrastructure

· Concepts of services and sessions

has proven useful and beneficial. The concepts are quite likely independent of MBMS bearers and the data model may serve as a starting point for 5GMS. A key issue is the abstraction of the complexity of the underlying distribution architecture for the app and service developer, but still enable collaboration scenarios.

Based on this, this document starts to look at goods and bads from the MBMS User Service Definition and proposes to re-use reasonable concepts for 5G Media Streaming. It is not the objective to agree on stage 3, for example the userServiceDescription. It is mostly to have a starting point as a reference rather than expecting that a complete set of new definitions will work.

Hence this document reviews core concepts from TS26.346 and TS26.347 that are expected to be re-usable for 5G Media Streaming. Details on xMB are for further study.
2
Review of architectures in TS26.346 and TS26.347
2.1 TS26.347

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

Application Feature Enhanced Service: An end-user service for which all associated resources are delivered through more than one MBMS User Service.
MBMS Application User Service: An end-user service for which all associated resources are delivered through an MBMS User Service via broadcast and/or unicast bearers and which is accessible through the MBMS-API.

MBMS-API: An Application Programming Interface between the MBMS Client and the MBMS-Aware application for a specific Application User Service.

MBMS-aware Application: An application in the user space that communicates with the MBMS client through APIs as defined in the present document.

MBMS Client: A function that implements functionalities defined in TS 26.346 and provides APIs and protocol-related methods to expose relevant functionalities to an MBMS-aware application.

MBMS-URL: A Universal Resource Locator that enables a general application to access resources delivered through an MBMS User Service using the MBMS URL handler.

MBMS-URL Handler: A logical function that translates the MBMS-URL to a sequence of MBMS-API calls in order to provide resources delivered by MBMS User Services to a general application.

4.1 Introduction

The present document addresses a specific interface for an end-to-end application service, namely the interface between the MBMS client and the MBMS-Aware Application (MAA) as shown in Figure 4.1-1. An application service provider may provide content through xMB (see TS 26.346 [5] and TS 29.116 [12]) to the BMSC, but may also provide information directly to an MAA. The BMSC uses MBMS User Services as well as MBMS bearer services and unicast bearers to communicate with the MBMS client. The present document deals with the interface between the MBMS client and the MAA, referred to as MBMS Application Programming Interfaces (MBMS-APIs). The APIs may be used directly by the MAA, or the MBMS URL Handler may use the MBMS-APIs after receiving an MBMS URL from a generic application.
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Figure 4.1-1: End-to-end Architecture for Application Service Providers using eMBMS for Delivery

5
Reference Client Architecture

Figure 5.1 shows a general service architecture including a reference client. On the network side, an MAA and content provider provides media formats to a BM-SC, typically through the xMB interface and initiates services and sessions through the xMB interface. The BMSC establishes MBMS User Services and the lower layers support the delivery of the data through regular 3GPP unicast as well as MBMS broadcast bearers. 

The MAA initiates the communication with the MBMS client using the MBMS-API. The MBMS client identifies the relevant services and provides the delivered user data to MAA. Typically, the media formats are provided through interfaces and to functions that conform to well-defined media delivery formats. The MAA controls the media 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 MAA is defined in the present document.

The focus of the present document is to define app-developer and web-friendly interfaces and programming structures to enable such an MAA to interact with the MBMS client.

An MAA that communicates with the MBMS client through APIs and possibly URL handlers as defined in the present document is referred to as MAA. The MBMS Client is a function that implements functionalities defined in TS 26.346 and provides APIs interfaces to expose relevant functionalities to an MAA.
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Figure 5.1: General Reference Architecture for Client

Figure 5.2 shows a specific instantiation for the DASH Streaming Application User Service using the DASH Streaming MBMS-API. In this case the content formats conform to TS 26.247. The DASH client may be viewed as part of the MAA, and as 3GPP defines interfaces into a DASH client in TS 26.247 [7] also interfaces to the DASH client function are in focus of the present document.
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Figure 5.2: Client Reference Architecture for DASH-over-MBMS Streaming

The control part of the MBMS-API are used for service discovery, registration, notifications, state changes and other control messages between the MAA and the MBMS client and for other control messages. The control part of the MBMS-APIs are defined in clause 6.

The data part interfaces are used to provide content delivered through MBMS User services to the MAA. However, the data is using formats and interfaces that are primarily MBMS independent such that for the MAA the delivery over MBMS is obscured. MBMS Client to application interfaces for data is primarily introduced in clause 7.
6.3.2
MBMS Client State Model for DASH Streaming

6.3.2.1
Overview

Figure 6.3.2-1 provides an informative client state model in order to appropriately describe the messages on the DASH streaming service API. Four different states are defined. State changes may happen based on: 

-
Calls from the MAA or the DASH client

-
Information provided by the MBMS User Service (USD, schedule, FDT, file complete)

-
Changes in the reception conditions
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Figure 6.3.2-1: State Diagram

Table 6.3.2-1 defines states for the MBMS client. Detailed descriptions are provided in the following subclauses .

Table 6.3.2-1: States of MBMS Client
	States and Parameters
	Definition

	IDLE
	In this state the MBMS client does not have a registered MAA and it may not keep the service definition up to date.

For more details see clause 6.3.2.3.

	NON_AVAILABLE
	In this state the MBMS client is not available and an MAA cannot register with the MBMS client.

	REGISTERED
	In this state the MBMS client has registered the MAA, it may keep the service definition up to date, and it may be providing file capture services to the MAA(s). 

In this state the MBMS client sends callback notifications to the MAA.

For more details see clause 6.3.2.4.

	ACTIVE
	In this state the MBMS client provides all services to of the REGISTERED state and also provides the streaming service to the MAA. 

For more details see clause 6.3.2.5.

	STALLED
	In this state the MBMS client provides all services to of the REGISTERED state, but the streaming services is at least temporarily stalled. 

For more details see clause 6.3.2.6.


6.3.3.1
Overview

Table 6.3.3.1-1 provides an overview over the methods defined for the Streaming Delivery Application Service API. Different types are differentiated, namely state changes triggered by the MAA, status query of the MAA to the client, parameter updates as well as notifications from the client. The direction of the main communication flow between MAA (A) and MBMS Client (C) is provided.

Table 6.3.3.1-1: Methods defined for Streaming Delivery Application Service API

	Method
	Type
	Direction
	Brief Description
	Section

	registerStreamingApp
	State change
	A -> C
	MAA registers a callback listener with the MBMS client
	6.3.3.2

	deregisterStreamingApp
	State change
	A -> C
	MAA deregisters with the MBMS client
	6.3.3.10

	startStreamingService
	State change
	A -> C
	Starts streaming service 
	6.3.3.7

	stopStreamingService
	State change
	A -> C
	Stop streaming service 
	6.3.3.9

	getStreamingServices
	Status query
	C <-> A
	Get list of currently active services
	6.3.3.4

	getVersion
	Status query
	C <-> A
	Retrieves the list of files previously captured for the MAA
	6.3.3.13

	setStreamingServiceClassFilter
	Update to parameter list
	A -> C
	MAA sets a filter on file delivery services in which it is interested
	6.3.3.5

	registerStreamingResponse
	Update to parameter list
	C-> A
	The response to the MAA streaming service register API
	6.3.3.3

	serviceStarted
	Notification
	C -> A
	Notification to MAA when the streaming service started. 
	6.3.3.8

	streamingServiceListUpdate
	Notification
	C -> A
	Notification to MAA on an update of the available for DASH streaming delivery services
	6.3.3.6

	streamingServiceError
	Notification
	C -> A
	Notification to MAA when there is an error with the download of service
	6.3.3.12

	serviceStalled
	Notification
	C -> A
	Notification to MAA that download DASH segments failed
	6.3.3.11


7.1
General

The MBMS client when providing a DASH Streaming Application User Services should implement the generic HTTP interface as defined in clause 7.3.

In this case, the MBMS client shall implement at least on of the following:

-
the functions of a DASH server as defined in clause 7.4.2, or 

-
the functions of a DASH-aware Network Element (DANE) for SAND4M mode as defined inclause 7.4.3. . 
The MBMS client may act as a proxy and may proxy all HTTP requests from the DASH client or may only proxy selected requests, such as MPD updates. The details of operation are implementation specific. 

The requirements for the DASH client are documented in clause 7.4.4.

For additional usage guidelines refer to TS 26.346 [5], Annex K and in this specification refer to Annex E.

7.3
HTTP Interface

The MBMS client may provide an HTTP server such that the MAA can access the files delivered over the MBMS User services by using regular HTTP Methods. The MBMS client may act as an HTTP cache for the resources delivered through the MBMS system.

The MBMS client offering delivered files and DASH Segments through HTTP Interface should comply with a server as specified in RFC 2616 [15]. MBMS Clients providing resources through an HTTP interface should implement relevant HTTP server functionalities to support HTTP GET methods as required by the APIs.
MAAs communicating with the MBMS client over HTTP should comply with a client as specified in RFC 2616 [15]. MAAs should use the HTTP GET method or the HTTP partial GET method, as specified in RFC 2616 [15] to access files offered at HTTP-URLs.
MAAs communicating with the MBMS client over HTTP should support partial-file-accept requests and partial file responses as defined in TS 26.346 [5], clause 7.9.2.1.

Without excluding other response options, as a response to a partial-file-accept request using a regular HTTP GET request an MAA may typically receive one of the following responses:

1)
200 OK with Content-Type set to the Media Type of the requested object

2)
200 OK with the Content-Type set to application/3gpp-partial and the message format according to the definition in clause 7.9.2.2 of TS 26.346 [5].

3)
416 Requested Range Not Satisfiable with the additional information according to the definition in clause 7.9.2.2 of TS 26.346 [5].

4)
404 Not Found.
Case 1 is the regular response.

Guidelines for handling request responses according to case 4 from above are provided in clause A.7 of TS 26.247 [6].

Guidelines for handling request responses 2 and 3 from above are provided in clause A.9 of TS 26.247 [6].

7.4
DASH-Specific Interfaces

7.4.1
General

The MBMS client when providing a DASH Streaming Application User Services should implement the generic HTTP interface as defined in clause 7.3.

In this case, the MBMS client shall implement at least one of the following:

-
the functions of a DASH server as defined in clause 7.4.2, or 

-
the functions of a DASH-aware Network Element (DANE) for SAND4M mode as defined inclause 7.4.3. . 
The MBMS client may act as a proxy and may proxy all HTTP requests from the DASH client or may only proxy selected requests, such as MPD updates. The details of operation are implementation specific. 

The requirements for the DASH client are documented in clause 7.4.4.

For additional usage guidelines refer to TS 26.346 [5], Annex K and in this specification refer to Annex E.
7.4.2
MBMS Client as DASH Server 

7.4.2.1
General

If the MBMS client supports the DASH Server functionalities, the MBMS client shall support sufficient functionalities to provide a valid DASH Media Presentation as defined in TS26.247[7].

For this purpose, the MBMS client may rewrite the MPD to provide a valid service based on the data received in the DASH-over-MBMS service. Typical operations that the MBMS client may implement:

-
Ensure that the URLs of the DASH Resources in the MPD resolve to the location at which the MBMS client provides the resources delivered through the MBMS User Service,
-
Ensure that the timeshift buffer expressed in the MPD does not refer to non-available resources,
-
Ensure that the availability times of the DASH resources on the MBMS clients DASH Server are correctly documented in the MPD,
-
Ensure that MPD Updates are done sufficiently often, for example by setting the @minimumUpdatePeriod to 0 in order for the DASH client to revalidate the MPD prior to every Segment request.

Some specific functions are provided in the remainder of clause 7.4.2.

7.4.2.2
Time Synchronization

The MBMS client, if providing the content as a DASH server, should offer the Time Synchronization as defined in clause 11.5.2 of TS 26.247 [7].

7.4.2.3
Robustness

The MBMS client if providing the content as a DASH server may implement the Robustness Tools on the server as defined in clause 11.6 of TS 26.247 [7].
7.4.3
MBMS Client as DASH-Aware Network Element (DANE)

If the MBMS client acts as a DANE, it shall implement the DANE SAND4M functionalities as required in clause 13.10.2 of TS 26.247 [7].

If the MBMS client identifies that the DASH client ignores the SAND messages, it should use other means to provide the functionality for redirecting the client, e.g. the functions defined in clause 7.4.2.

7.4.4
DASH Client of MBMS-Aware Application

The DASH client of the MBMS aware application shall support general DASH client functionalities as required in TS 26.247 [7].

The DASH client of the MBMS aware application should support the Time Synchronization as defined in clause 11.5.3 of TS 26.247 [7].
The DASH client of the MBMS aware application should support the Robustness Tools on the client as defined in clause 11.5.3 of TS 26.247 [7]. 
The DASH client of the MBMS-aware application should support the the SAND4M functionalities in clause 13.10.3 of TS 26.247 [7].
2.2 TS26.346
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
Application content component: An individual content component of an MBMS User Service, such as a video or audio media stream, or a non-real-time file, delivered by an MBMS transport session, and is available to and can be used by the MBMS application.

Application Service: An end-user service for which the entry point document is contained in the User Service Description and whereby all associated content components are delivered through one or more MBMS User Services via broadcast and/or unicast bearers.
Broadcast session: See 3GPP TS 22.146 [2].

Forward Error Correction (FEC): in the context of MBMS, a FEC mechanism is used at the application layer to allow MBMS receivers to recover lost SDUs.
FLUTE channel: equivalent to an ALC/LCT channel.
An ALC/LCT channel is defined by the combination of a sender and an address associated with the channel by the sender (RFC 3926 [9]).

Frame-packed stereoscopic 3D video: a video consisting of two views in which both views were packed into a single stream before compression.
Multicast joining: See 3GPP TS 22.146 [2].
Multicast session: See 3GPP TS 22.146 [2].
Multimedia Broadcast/Multicast Service (MBMS): See 3GPP TS 22.146 [2].
MBMS application: The application which resides in or interfaces with the UE, and which provides to the end-user an application service by using one or more application content components of one or more MBMS User Services.
MBMS over a Single Frequency Network: See 3GPP TS 25.346 [5].
MBMS User Service:  The transport-level service, comprising one or more application content components, delivered by the MBMS bearer service across one or more Broadcast and/or Multicast sessions, and/or delivered by the unicast bearer service. The application content components of the MBMS User Service, in part or in whole, are provided to the MBMS application.

See 3GPP TS 22.246 [3].

MBMS user service discovery/announcement: user service discovery refers to methods for the UE to obtain the list of available MBMS user services along with information on the user service and the user service announcement refers to methods for the MBMS service provider to make the list of available MBMS user services along with information on the user service available to the UE.
MBMS user service initiation: UE mechanisms to setup the reception of MBMS user service data
The initiation procedure takes place after the discovery of the MBMS user service.
MBMS delivery method: mechanism used by a MBMS user service to deliver content.
An MBMS delivery method uses MBMS bearers in delivering content and may make use of associated procedures.

MBMS download delivery method: delivery of discrete objects (e.g. files) by means of a MBMS download session.

MBMS group communication delivery method: delivery of group communication service data by means of the BM-SC ingesting UDP/IP packets from a group communications server and forwarding them over the MBMS path provided by the MBMS Bearer Service.
MBMS streaming delivery method: delivery of continuous media (e.g. real-time video) by means of a MBMS streaming session.

MBMS Transparent delivery method: transparent delivery of application data by means of an MBMS Transparent session.
MBMS download session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the download of content files.
MBMS streaming session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the streaming of content.

MBMS Transparent session: time, area, protocols, and protocol state (i.e. parameters) which define sender and receiver configuration for the transparent delivery of application data flows.

Partial-File-Accept Request: HTTP GET request that includes a partial-accept header in the HTTP request header.

Receive Only Mode: See 3GPP TS 23.246 [4].

Receive-Only-Mode (ROM) service: A type of eMBMS broadcast service receivable by a UE configured in Receive Only Mode. A TMGI associated with a ROM service shall contains a standardized [MCC+MNC] value. See Annex E of 3GPP TS 23.246 [4] and TS 24.116 [131] for further details on Receive Only Mode.

RTP Session: The RTP and RTCP traffic sent to a specific IP multicast address and port pair (one port each for RTP and RTCP) during the time period the session is specified to exist. An RTP session is used to transport a single media type (e.g. audio, video, or text). An RTP session may contain several different streams of RTP packets using different SSRCs.

Stereoscopic 3D video: a video bitstream consisting of two views.

Unicast Bearer Service: Synonymously used as the term "UMTS Bearer Services with interactive and/or streaming traffic classes".
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Figure 5: Simple Description Data Model
5.2.2.2
Session Description

One or more session descriptions are contained in one session description object. The session description instance shall be formatted according to the Session Description Protocol (SDP) [14]. Each session description instance must describe either one Streaming session, one FLUTE Download session or one Transparent session. A session description for a Streaming session may include multiple media descriptions for RTP sessions. A session description of a transparent session may include one or multiple component sessions. The sessionDescriptionURI references the session description object. The session description is specified in sub-clause 7.3 for the MBMS download delivery method, in subclause 8.3 for the MBMS streaming delivery method and in subclause 8B.3 for Transparent delivery method.

5.2.2.3
Associated Delivery Procedure Description

The description and configuration of associated delivery procedures is specified in clause 9. The associatedProcedureDescriptionURI references the associated delivery procedure instance.
An associated delivery procedure description may be delivered on a dedicated announcement channel and updated on a dedicated announcement channel as well as in-band with an MBMS download session.

If an associated delivery procedure description for File-Repair operations is available, then the MBMS receiver may use the file repair service as specified in sub-clause 9.3.

If an associated delivery procedure description for reception reporting is available, then the MBMS receiver shall provide reception reports as specified in sub-clause 9.4.
The Associated Delivery Procedure Description instance referenced by the associatedProcedureDescriptionURI shall not include descriptions for consumption reporting. Instead, consumption reporting shall be described by a separate Associated Delivery Procedure Description instance referenced by the consumptionReporting element. This instance is called Consumption Reporting Description.

5.2.2.3A
Consumption Reporting Description

The description and configuration of consumption reporting is specified in clause 9.4A. The consumptionReportingURI references an Associated Delivery Procedure Description that only includes the Consumption Reporting Description. The Consumption Reporting Description shall be formatted according to the Associated Delivery Procedure Description as defined in clause 9.5. Such Associated Delivery Procedure Description fragment shall only include the r12:consumptionReport element.

The ADPD fragment including only the r12:consumptionReport element may be delivered on a dedicated service announcement channel and updated on a dedicated announcement channel as well as in-band with an MBMS download session.
5.2.2.4
Security Description

The Security Description fragment contains the key identifiers and procedure descriptions for one delivery method. Multiple delivery methods, each via an instance of the deliveryMethod element, may reference the same Security Description fragment.
The Security Description fragment contains key identifiers and the server address to request the actual key material. To avoid overload situations, the same load balancing principles as in the associated delivery procedures are used. The key management server shall be selected as defined in sub-clause 9.3.5. The back-off time shall be determined as defined in sub-clause 9.3.4.

The XML schema for the Security Description fragment is defined in sub-clause 11.3.
5.2.2.5
FEC Repair Stream Description

The streaming delivery method’s FEC employs separate stream for the transport of repair data, which is described by the FEC Repair Stream Description. The FEC Repair Stream Description shall correspond to an SDP [14] file. This SDP file is referenced by the bundleDescription element in the User Service Bundle Description metadata fragment. The FEC Repair Stream described is common for all FEC protected packet flows within the MBMS User Service Bundle Description instance.

5.2.2.6
Media Presentation Description

The Media Presentation Description fragment shall be a Media Presentation Description as specified in [98], containing descriptive information on the media presentation.   This information will be used by the DASH client to construct the associated media presentation as a streaming service to the end user.

Availability of this metadata fragment is indicated by the presence of the mediaPresentationDescription element in the MBMS User Service Description fragment.  In that case, at least one of the delivery methods shall be a download delivery method.  The actual URI to the Media Presentation Description fragment is provided by the element mpdURI in the mediaPresentationDescription element.

5.2.2.7
Schedule Description

The Schedule Description metadata fragment is specified in sub-clause 11.2A.

The schedule description information describes the transmission schedule on the MBMS bearer and the availability of content via unicast delivery for an MBMS User Service in terms of 

-
start/stop lists,
-
recurrence information, 
-
The service ID or service Class to which the schedule may apply,

-
nominal monitoring interval and indication of delivery mode for a Datacasting service.
An MBMS User Service containing multiple content components may be carried on a single MBMS delivery session, or on multiple delivery sessions.  The UE can expect to receive MBMS data during the described time period(s) when at least one of the sessions for the User Service is active.

The Schedule Description fragment may also include the schedule for when the files of a download delivery MBMS User Service are to be transmitted.  The file schedule information is defined in terms of:

-
The service ID or service Class to which the file schedule may apply,

-
The list of file delivery schedule information consisting of:

-
A file URI to identify a given file being transmitted,

-
A list of broadcast delivery start and end times,

Note that such file schedule information would not be useful for download delivery services transporting DASH segments.

When including file delivery schedule, the schedule description fragment may capture the file transmission schedule for multiple User Services.

The schedule information contains a schedule update time, allowing the UE to know when to update its current schedule.

A Schedule Description fragment may be delivered as a metadata fragment on the service announcement channel and may be updated in-band with an MBMS download session. When describing the file delivery schedule for multiple user services, the Schedule Description fragment may be carried on an MBMS download session dedicated to the transport of file schedule information. The mechanism UEs use to discover this file delivery schedule session is outside the scope of this specification.

The Schedule Description fragment may reference a Filter Description fragment, in which case the MBMS User Service is associated with filtering information which enables selective/targeted reception at one of the two mutually-exclusive levels:

i)
by individual sessions of the User Service, and

ii)
by individual content files of the User Service.

Detailed description of the alternative means to establish association between the Schedule Description and Filter Description fragments, and related filtering semantics, are provided in sub-clauses 11.2A and 11.2B.

5.2.2.8
Filter Description

The Filter Description metadata fragment contains filter data to enable selective/targeted UE reception of MBMS User Services or contents.  When present in the USD, as indicated by the reference from the Schedule Description, it supports mechanisms to filter services/contents for intended ("positive") reception, as previously described in sub-clause 5.2.2.7.  The intended usage of the filter data is defined by the way in which the Filter Description is referenced by the Schedule Description.  As an example, each session of a DASH-encoded streaming service sent via the MBMS download delivery method may be associated with a unique filtering criterion, to enable targeted reception by specific UEs of data carried in that session.  As another example, one or more content file items belonging to a download delivery service may be affiliated with a specific filter data instance which defines the rules for intended download of those files.

One or more filterData elements may be present in the Filter Description and is uniquely identified by its id attribute.  A given instance of the filter data may be applicable to more than one MBMS User Service – for example, it may be intended for multiple User Services belonging to a User Service bundle to receive the same filtering treatment specified by that filter data instance.

5.2.2.9
Application Service Description

An MBMS User Service Description may contain at most one Application Service Description fragment. If present, the Application Service Description fragment corresponds to an application service entry point document, e.g. an MPD to a DASH Media Presentation, an HTML page, or a manifest for some other type of streaming formatted content. The entry point document itself typically references additional objects through URIs.

If the MBMS User Service Description contains an Application Service Description fragment, then it indicates that all resources that are directly or indirectly referenced in the application service entry point document are delivered through one of the following means: 

-
through at least one of the delivery methods defined under the userServiceDescription element,

-
in the MBMS User Service Announcement as a metadata fragment,

-
through unicast and accessible with HTTP protocol according to clause 7.6.

In Figure 5, the MIME type of the Application Service Description metadata fragment enables the MBMS client to determine, for example, whether the service content is formatted in DASH, or is an HTML5 presentation, and whether and how to process the associated Application Service Description document. In the case of a DASH-over-MBMS service with support for service continuity between broadcast and unicast, the Application Service Description is an MPD. The definition of any other application service and associated Application Service Description is outside the scope of this specification.

The definition of any application service which is not a DASH-over-MBMS service, any specialized handling for such application service delivery over MBMS, as well as the content format with the exception that it is an HTML5 document, and management and hosting of the associated Application Service Description are outside the scope of this specification.

3
Relevant Functions

We believe that generally the following function diagram is relevant, namely that 5G Media streaming generally operates similarly. Hence there is an updated provided below.
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Figure 5.2: Client Reference Architecture for DASH-over-MBMS Streaming
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Figure 5.2: Client Reference Architecture for DASH-over-MBMS Streaming

On the control API, the following API calls could be considered.
	Method
	Type
	Direction
	Brief Description
	Section

	registerStreamingApp
	State change
	A -> C
	MAA registers a callback listener with the MBMS client
	6.3.3.2

	deregisterStreamingApp
	State change
	A -> C
	MAA deregisters with the MBMS client
	6.3.3.10

	startStreamingService
	State change
	A -> C
	Starts streaming service 
	6.3.3.7

	stopStreamingService
	State change
	A -> C
	Stop streaming service 
	6.3.3.9

	getStreamingServices
	Status query
	C <-> A
	Get list of currently active services
	6.3.3.4

	registerStreamingResponse
	Update to parameter list
	C-> A
	The response to the MAA streaming service register API
	6.3.3.3

	serviceStarted
	Notification
	C -> A
	Notification to MAA when the streaming service started. 
	6.3.3.8

	streamingServiceListUpdate
	Notification
	C -> A
	Notification to MAA on an update of the available for DASH streaming delivery services
	6.3.3.6

	streamingServiceError
	Notification
	C -> A
	Notification to MAA when there is an error with the download of service
	6.3.3.12

	serviceStalled
	Notification
	C -> A
	Notification to MAA that download DASH segments failed
	6.3.3.11


Generally, an application should trigger the consumption of a media session (This can happen even during the run time). This includes starting and stopping the "service", but also should result in setting up additional APIs and notifications.

On the media level, the at least for an integrated player, the functions in clause 7 of TS26.347 are a good starting point. The quite well define an interface.
From TS26.346, a few concepts seem to be relevant:

· Application Service: An end-user service for which an 5G Media Streaming session may be generated and the session may be controlled by a set of APIs and certain functions may be setup.

· 5G MS Aware application: The application which resides in or interfaces with the UE, and which provides to the end-user an application by using well define APIs and functions.
· 5G MS User Service:  A transport level service that is at least partially controlled or supported by the 5G Media Streaming functions.

· 5G MS user service discovery/announcement: user service discovery refers to methods for the UE to obtain the list of available 5G MS user services along with information on the user service and the user service announcement in order to control or support the service

· Delivery Methods: Do we need this?
The following descriptions may be provided with a 5G MS user service discovery/announcement
· Session Description: providing a description of a 5G MS service providing capabilities that can be used by the application
· Associated Delivery Procedures: providing specific information on what associated functions are available or should be used.
· Consumption Reporting: providing specific information on how to setup consumption reporting.
· Security Description: Provides specific means to provide a secure delivery.
· Media Presentation Description: Provides on means to provide an entry point to a Media Presentation
· Schedule Description: Provides on means to provide timing information on the establishment of 5G MS presentation
· Filter description: Provides specific filters for the service under what conditions the service is available (area, etc.)
· Application Service Description: similar to Media Presentation description
4
Proposal
Based on this initial brief analysis, we believe that TS26.346 and TS26.347 contain many relevant concepts that can be mapped to 5G MS. This has not even investigated the opportunities on xMB. We believe that we should build stage 3 5G MS session handling well defined concepts available for MBMS, especially on what is available in TS26.347.
If appropriate, some of the concepts may also support updates to stage 2.
�	Dr. Thomas Stockhammer, tsto@qti.qualcomm.com
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