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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). Service Type 2 can also be used to target reception only devices, which cannot use any unicast uplink or downlink capabilities. 

This paper discusses a realization of Service and Program guides, which work with existing MBMS User Service principles and realizations. 
2 Proposed changes to TR 26.917 (pCR against version 1.0.0)
<First Change>
6.2.6.5
Option 4: EPG Data Delivery with existing MBMS User Service
The options 1 to Option 3 assume changes on the existing MBMS User Services. This option presents a solution, which aims to work without any modification of existing MBMS User Services. Since the service targets receive only devices, the program and service guide information needs to be frequently updated and refreshed. However, it should be assumed that devices have sufficient memory and present the 

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.

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/or 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. 

Service Guide realizations

The Service Guide is allowing the client to become aware of the different offered services. A service is often also called a “TV channel” (note a content provider may offer multiple TV channels).

The service guide lists detailed information about all available services. It certainly contains access information, but also service type and other information. All service guide information may be provided together on a single channel or in a single document. 

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.

When a unique reference with program guide information is needed, then there might be an additional unique id for each services. However, there are different ways to uniquely associated program guide information with the actual service.

In principle, there are two service guide realization options with today’s serviceClass and serviceId concept. 

Service Guide Realization 4.1: The serviceClass is used to bundle multiple MBMS User Services. The application is aware, that it should activate reception of ALL serviceIds. 

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",

}
Depending on the MBMS Client capabilities, the service guide entry may also contain unicast access information to update the Service and Program Guide using unicast.

Service Guide Realization 4.2: The content providers know the serviceIDs for the individual services and provides the serviceIds to the application. 
Example service entry item in JSON format.:

{

   "serviceName":"Channel Z",
   "type" : "TV",
   "av_serviceId":"urn:avChnZ",

   "epg_serviceId":"urn:epg:ChnZ"

}
Depending on the MBMS Client capabilities, the service guide entry may also contain unicast access information to update the Service and Program Guide using unicast.

Program Guide realizations

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 Content Provider defines the Format. 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
6.2.7.6
Pros and Cons of the Alternative Methods

Option 1 may be considered as offering the benefit of ensuring full 3GPP control of MBMS USD definition to support DTT services delivery over the MBMS system as MBMS User Services. However, it is not a clean approach in mixing transport signaling and application service metadata in the same metadata fragment. In particular, the MBMS client has been designed to only support transport signaling to enable reliable service/content reception. Should EPG semantics be added to existing USD metadata fragments and/or in newly-defined fragments, it would essentially require the MBMS client to act additionally as an EPG application, in constructing a program guide for end-user display and possibly user manipulation via a graphical and interactive user interface, along with application logic to support the user interface. Furthermore, the EPG application may need to interact with a backend server of the TV broadcaster for service subscription and charging/payment functions. Supporting such EPG application could significantly increase the complexity of the MBMS client, and potentially delay the practical introduction of DTT service delivery over eMBMS via reuse of the MBMS service layer.

Option 2 may be attractive in offering cleaner separation of transport and application service related signaling functionality in the service layer. It leverages the intended role of the existing Application Service Description for carrying EPG-related information as an application service entry point document, which in turn would be forwarded by the MBMS client to a local EPG application client for processing. In the meantime, the required extension to the remaining MBMS USD would be limited to strictly new parameters added to existing metadata fragments, or introduction of new fragments, that pertain strictly to DTT service specific transport signaling. This method will likely impose considerably less burden on the MBMS client than Option 1, since it continues to process only transport signaling associated with DTT service reception on UEs. As such, it might also accelerate the timeframe that mobile operators can practically offer full service layer reused based eMBMS delivery of DTT services to capable receiving devices. The tradeoffs between whether or not to standardize the data structure of such EPG-based Application Service Description were discussed in clause 6.2.7.3.

Option 3 would represent the simplest approach to supporting the delivery of DTT service EPG metadata. Similar to Option 2, it maintains clean separation of transport signaling from application service specific signaling in the MBMS service layer for DTT service delivery support. It would also avoid the debate on whether the EPG-specific Application Service Description should be defined by 3GPP. One downside of this approach is that it is not fully aligned with USD design/operating principle that entry point info for any MBMS-aware application should be contained in Application Service Description, which is the mechanism adopted in Option 2. Also, it may potentially impose implementation complexity for the BM-SC to have to parse the service and signaling information provided by the DTT broadcaster across the TMB2 interface, to create and provision an individual MBMS User Service containing EPG metadata, as compared to sending the EPG information in the MBMS USD. (This last point needs verification by infrastructure vendors.)
Option 4 presents a solution, which does not require updates of existing service announcement fragments. 
A summary of the four alternatives is shown in Table 4.

Table 4: Comparison of Options 1, 2 and 3 for Translating DVB SI to MBMS Service Layer Signaling

	Method
	Description
	Pros
	Cons

	Mixed transport and EPG metadata in USD fragments
	"Horizontal" extension of MBMS USD fragments (existing and newly-added) to carry both transport and application service signaling 
	Full 3GPP control of MBMS USD definition to supporting DTT-over-eMBMS as MBMS User Service 
	· Not a clean approach by mixing transport signaling with application service metadata

· Imposes significant complexity on MBMS client to support EPG application, including UI and application logic, and interaction with broadcasters' provisioning and billing systems

· May delay launch of DTT-over-eMBMS via MBMS service layer reuse

	EPG carriage in Application Service Description
	Separation of transport and application service signaling in MBMS service – all EPG metadata carried in Application Service Description
	· Cleaner separation between transport and application service signaling in MBMS service layer

· Leverages intended role of the Application Service Description for carrying EPG info as application service entry point document

· Imposes considerably less burden on MBMS client than Option 1, by only having to process transport signaling associated with DTT service reception

· May accelerate launch of DTT-over-eMBMS via MBMS service layer reuse 
	None in particular

Open question on whether the data format of such EPG-based Application Service Description fragment should be standardized

	EPG carriage as standalone MBMS User Service
	Separation of transport and application service signaling in MBMS service – EPG metadata carried as standalone MBMS User Service
	· Simplest approach to supporting delivery of DTT service EPG metadata
	· Diverges from USD design/operating principle that entry point info for any MBMS-aware application should be contained in Application Service Description

· (requires verification) May be more operationally complex than Options 1 and 2 for the mobile operator infrastructure as it has to parse service signaling, i.e. DVB SI, provided by DTT broadcaster over TMB2 interface to extract EPG metadata, and provision a unique MBMS User Service pertaining to EPG info, including pre-defining unique serviceId and/or service class values for that service

	EPG Data Delivery with existing MBMS User Service
	Providing Service and / or program guide information using a separate MBMS User Service. Either all service and program guide info elements of all services are carried in one MBMS user service or one MBMS User service exists for each TV service. In the latter case, the MBMS User Service may be carrier on the same MBMS Bearer as the actual service content
	· No changes to existing MBMS User Service Layer
	· None in particular


< Next Change>
6.8.4 Potential Solutions
A potential solution for this use-case can follow the use-case description from section 6.2.7.4 “Option 4: EPG Data Delivery with existing MBMS User Service” with the difference, that also a unicast service and program guide update information is provided. 
An example JSON formatted service guide entry could look like the following:
{

   "serviceName":"Channel Z",
   "type" : "TV",
   "av_serviceId":"urn:avChnZ",

   "epg_serviceId":"urn:epg:ChnZ"
   "epg_url":"http://ex.com/epgChnZ"
}
The UE may check the service guide and program guide updates at startup of the application. 
3 Summary and Proposal

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