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1 Introduction

TR 23.746 defines a Service Type 2 as a ”Full MBMS User Service Mode”. The default for Service Type 2 is a full 3GPP receiver, which can exploit all MBMS User Service Features including Service Continuity and MBMS operations on Demand (MooD). Use-Case 1 and 2 in 26.917: MBMS/PSS Enhancements to Support Television Services leverage the existing features of MBMS User Services for Services inside of an MBMS Broadcast area. Thus, features like MBMS operation on Demand (MooD) or Service Continuity are not considered by the usecase.

The full MBMS Service Mode also include usage of unicast e.g. outside of broadcast areas. The MBMS User Services also support Service Continuity and MBMS operations on Demand (MooD), which allow devices to move between unicast and broadcast areas or the operator to activate or de-active broadcast transmission. 
2 Proposed changes to TR 26.917 (pCR against version 0.3.0)
6.X Use Case 3: TV Service Delivery over Full MBMS Service Mode 
6.x.1 Description
A mobile network operator wants to offer TV services from one or more TV content providers using Full MBMS Service Mode (Service Type 2). A TV content provider may provide the data for one or more TV channels. It is assumed that the TV Content Provider creates a continuous, linear content stream, which is composed out of a sequence of individual programs, advertisements and other components. The TV Content Provider may distribute the same continuous stream as TV service over traditional TV distribution paths or may adjust the services (in terms of programs and content) to other paths. The mobile operator wants to offer the service in the full network coverage, either using MBMS bearers or using unicast bearers. Note, the full network coverage can be larger than the MBMS services area, but limited by national borders or other constraints. Based on agreement with the TV content provider, either broadcast areas are defined statically or broadcast areas are created dynamically e.g. based on current usage. 

The mobile network operator wants to offer similar functions like a traditional DTT (Digital Terrestrial TV) platform through the Full MBMS Service Mode. In particular

· Information to identify individual TV services

· Description of available programs for instance by providing an Electronic Program Guide (EPG)

· Multiple Media components such as audio and video

Upon request from the TV content provider, the mobile operator offers (anonymized) reception statistics and (anonymized) quality feedback to the TV content provider. 

6.x.2 Working Assumptions

The following set of working assumptions is applicable to this use case:

· TV services utilize MBMS User Services features as defined in TS 26.346, in particular MBMS bearer and unicast delivery. This corresponds to the Full MBMS Service Mode, which is Service Type 2 in TR 23.746.
· 3GPP Devices are capable of MBMS reception and unicast reception. The 3GPP UE functions may be integrated into SmartPhone or other devices like TV Sets or Set-top Boxes.
· Devices support at least Service Continuity, i.e. switch between Unicast and MBMS bearer usage. Devices may also support MBMS operations on Demand (MooD), i.e. allow the network to measure the current interest in the service.

· Needed service and program information are offered to the MBMS aware application.

· The mobile operator provides in collaboration with the TV content providers the application. 

· The TV content provider provides TV related media in 3GPP encoding format. Optionally, the mobile network operator offers a transcoding service, which converts the streams to a 3GPP encoding format.

6.x.3 Recommended Requirements
· The 3GPP System can offer all components of the TV service via unicast and MBMS bearers.
· The MBMS aware application handles TV service and program related information. Carriage of this information is transparent to the MBMS User Service Layer.
· Each TV service is uniquely identified by a serviceClass and one or more serviceIDs. An Program Guide Update channel may be identified by a separate serviceId.
6.x.4
Potential Solutions

6.x.4.1 Solution 1: MBMS aware TV Service Application (Application level linkage)
TV service and program guide information are handled by the MBMS aware application. The application is provided by the TV service provider and implements the intended formats. For the actual Linear, Live Video service, a DASH Segment stream is carried over an MBMS User Service as defined in section 5.6 of TS 26.346. The appService element contains the DASH MPD URL and the MIME Type is indicating DASH.
When a user desires to activate reception of a TV service, the user selects the desires service through a graphical user interface. The MBMS aware application looks up the associated serviceClass / serviceID for the selected service and leverages the MBMS APIs as defined in TS 26.347 [X] to communicate with the MBMS client in the device. The application may either user the serviceClass to query all available services (by serviceID) or the application has already the serviceId can can directly activate the reception.

The MBMS client handles service continuity, meaning the MBMS client checks, whether the selected MBMS User Service is provided through MBMS Bearers in the current location. When the selected User Service is not available on MBMS broadcast, the MBMS client steers the DASH Player to unicast delivered DASH resources.

When MBMS operation on Demand (MooD) is used for the selected MBMS User Service, the device starts the according procedures (e.g. start sending unicast consumption reports or start adding MooD headers into the unicast communication).

TV Service and program guide information is provided as files to the application. The application handled rendering of the according information, eg offers a TV service list to the end-user. The Application provides valid service and program information even when no TV channel is received and rendered. The information is correct and valid even when the device is not located inside of the coverage of this or these TV services. 
The document for TV Service and program guide information contains the association of human readable TV Service Names with an according serviceClass and one or more serviceID. When a user requests to view a certain TV service, the application uses the serviceClass / serviceID information in the MBMS API. 

Example service entry item, here formatted as JSON. (Note, there are several existing service guide formats. The selection of JSON here is used to focus on essential information):

{

   "serviceName":"Channel Z",
   "type" : "TV",
   "serviceClass":"urn:channelz",

   "av_serviceId":"urn:avChnZ",

   "epg_serviceId":"urn:epg:ChnZ"

}
The type attribute allows differentiation between TV and Radio (i.e. audio only) Services. Other information such as access protection information is for further study. 

The document for TV program information contains (separated for each service) for each program a start and end time, a program title, optionally synopsis, languages, parental guidance, etc. Each document may contain all programs of a single service for a single day (24h) or for half a day (12h). 

Example program entry, here formatted as json

{

   "eventId": "55784",
   "start" : "1477340100000",
   "duration":"3600",

   "title": "Daily News",

   "synopsis":"<this is an abstract of the program>",

   "description":"<this is a full description, potentially HTML formated",

   "genre" : "news",

   "audiotypes": [{ "lang" : "en", "type" : "stereo"; "desc" : "-" }]

}
It is assumed here, that program information of different services are not mixed in the same document, so the entire document is uniquely associated to a service.

Upon start of the application, the application check for TV service and program information updates using unicast. The application may first check for document changes e.g. using the MD5 checksum or an ETAG or other means before fetching and parsing a document update. When a service is received using MBMS bearers, program update information may be receive via MBMS bearers.

Visualization of the solution
The Service Guide (Srv Guide) is identified by the Srv Guide URL. The Format is defined by the Content Provider. The Application is responsible for keeping the service guide up to date. One or more MBMS User Services may be defined to carry Service and / or Program Guide updates. 

Independently how the Service Guide is carried, the key point of the design is that that each AV Stream of the TV service is identified by its serviceClass and ServiceID, thus realized as independent MBMS User Service. 
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Figure 1: Service Guide Structure and Information
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Figure 2: MBMS User Services for the Linear Live DASH stream and trhe Service and / or Program Guide updates
6.x.4.2 Solution 2: New Application Service Description for TV Services
As a potential alternative solution, the TV service and program guide information is carried in an Application Service Description fragment whose data structure could be either defined by 3GPP, or undefined and considered implementation-specific. 
This Application Service Description document will be consumed by the same application entity as in the previous potential solution. Such “EPG application” may be a component of a parent application responsible for the play-out of the TV service, or may be a standalone application linked to the TV service player application. 
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Figure 3: New Application Service Description
As consequence, the MBMS User Service carries the audio video segments of the TV channel and also the service guide related information in one MBMS User Service. The Application Service Description document contains all references to the DASH MPD. In order to realize Service Continuity using existing basePattern elements for the unicast or broadcastAppService element needs further study.
6.x.5 Gap Analysis

The Gap to existing solutions depends on the realization (see section below).

6.x.5.1 Application Level Linkage (Solution 1):

When the MBMS aware application knows the serviceClass for the needed MBMS User Service, then the application can find the needed serviceIDs using the MBMS API [X]. There is no gap identified to activate reception of the audio & video content for TV services.

When Service and Program Information are handled by the MBMS aware application, the Service and Program information can be stored in documents. The documents may be offered through MBMS User Services, which are associated with the audio/video service. For example, the MBMS user Service carrying the program information of a TV channel may be bound using the serviceClass to the av MBMS user service. Alternatively the binding is realized on application layer.

The service and program guide documents may be json or XML formatted to simplify parsing. A number of existing formats like TV Anytime exist. 
The existing serviceClass and serviceId identifiers can be used to uniquely associate a TV service with an MBMS User Service. Program information updates can be carried as a separate MBMS User Service and identified by a unique serviceID. The content (av) of the TV service can be carried using 3GP DASH service. Detailed context information is provided through the Initialization Segments, which are provided with the service announcement metadata fragments of the MBMS User Service. 

Rendering and naming of the individual services can be left to the MBMS aware application.
Program guide information can be carried using json or XML formatted documents. In order to manage updates and limit the document size, only a certain duration (like 12h) is described with each document. When a service provider for example announces program information for the next four days, then the program information entries are spread across eight documents. 
Program Guide document can be fetched using HTTP unicast. Program Guide updates can be offered as separate MBMS Users Service, using a File Delivery Procedures. 

According to the TRAPI design principles, the MBMS aware application is realized by the TV service provider. The TV service provider selects the format for the service and the program information and may provide additional information (like recommendation information) as needed for a nice graphical user interface for the user. As a result, there is no need to standardize a service and program guide format for 3GPP TV services. Instead, realization alternatives can be described in a developer’s guideline section. 
6.x.5.2 Application Service Description Linkage (Solution 2)
The gap analysis is ffs.
3 Summary and Proposal

It is proposed to agree section 2 of this document to be applied to the Technical Report TR26.917.
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