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1 Introduction

During SA4#90, Qualcomm’s discussion paper Tdoc S4-160962 [1], regarding the FS_USE_3GPP_4_TV study item was presented and agreed for inclusion in TR 26.917 [2]. Three alternative mechanisms were identified in that document for carrying DVB SI’s EPG data over eMBMS. One of them involves EPG data carriage in a dedicated Application Service Description metadata fragment, as application signaling for an EPG application service. This document further evaluates the use of the Application Service Description method and its two alternative sub-methods for the delivery of EPG data. It indicates a preference for fully specifying the contents of an EPG-specific Application Service Description, as opposed to leaving such Application Service Description to be undefined and implementation-specific. Also, the preferred approach is compared to another method as described in S4-160962 [1], the delivery of EPG data as a standalone MBMS User Service. 
2 Background
A high-level comparison of the three methods for supporting the delivery over MBMS of DVB SI’s EPG delivery, copied from S4-160962 [1], is shown in Table 1. It corresponds to the so-called “MBMS Service Type 2 - Full MBMS service mode” as defined in TR 23.746 [3] for the TMB2 interface.
	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


Table 1: Comparison of Options for EPG Delivery over MBMS
We believe that the 1st method in above table is less ideal as compared to the 2nd and 3rd methods. The reason being that extending the current MBMS USD fragments, which carry transport level signaling, to also include application level signaling, will require the MBMS client, designed to support MBMS transport and service layer “middleware” functionality, to also be application service capable in the processing, rendering, and supporting UI functionality of an EPG. Performing such application layer functions would significantly complicate the role of the MBMS client. Options 2 and 3, on the other hand, are more favorable by separating transport and application service signaling functions to enable these to be handled by different and purpose-built software modules in the UE.

3 EPG Carriage in Application Service Description
In this method, the Application Service Description (ASD) functions as a “container” service announcement fragment by carrying entry point information and detailed metadata of an application service, i.e. the EPG, which may pertain to a single or multiple DTT (Digital Terrestrial Television) services. The application service client or consumer of such an ASD document is the EPG application. TS 26.346 indicates that the application service type is defined by the Internet Media (i.e. MIME) type given by the attribute mimeType of r12:appService, and the associated ASD could be a Media Presentation Description fragment corresponding to a unified MPD, or an HTML page representing the home page of an HTML application service. A portion of the XML Schema for the USBD fragment highlighting the Application Signaling Description is shown below in Figure 1.
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Figure 1: r12:appService and Application Service Description
In this method, transport signaling and application service specific metadata are separately carried in different USD metadata fragments:

· Transport signaling for DTT services will be carried in existing USD fragments and may include newly-defined fragments that strictly contain transport signaling. The MBMS client, whose functionality may need to to be enhanced if, would continue to support transport layer functions in the UE.
· EPG-specific application signaling, i.e. EPG metadata, will be carried in its Application Service Description, and will be processed by a dedicated EPG application in the UE.
A corresponding change will need to be made to TS 26.346, since as currently defined, each MBMS User Service can contain no more than a single application service, via r12:appService, which in turn references an Application Service Description metadata fragment describing the service. In the case of a linear TV service carrying DASH-formatted contents to which an EPG is linked, there will be two application services associated with the MBMS User Service – one that references an MPD as the ASD, and another referencing an EPG-specific ASD. Each ASD is consumed by a different client application – the DASH client for the MPD, and the EPG application client for the EPG-specific ASD.
A separate issue to consider in the use of the Application Service Description fragment to carry EPG metadata is whether the data structure of the Application Service Description for carrying EPG metadata should be standardized by 3GPP, or left undefined and implementation-specific. TS 26.346 currently states that: “For any application service which is not a DASH-over-MBMS service, a) its service definition and any specialized handling for service delivery over MBMS, and b) the content format with the exception that it is an HTML5 document, management and hosting of the associated Application Service Description are outside the scope of this specification.” Although abiding by the above principle to not define the data structure and semantics of the ASD for EPG metadata may seem simple in avoiding related normative specification, it could incurs a practical cost on the potential need for the UE to support multiple EPG applications for the reception of different DTT services over eMBMS. In other words, if the EPG-specific ASD content is to remain proprietary, for each individual DTT service (i.e. a single linear TV channel) to be delivered over eMBMS, a unique and proprietary EPG metadata structure may be sent as the ASD for that TV service. Correspondingly, a unique and dedicated EPG application may need to reside in the UE to process the ASD for each TV service, which is not a scalable solution for a large number of DTT services, originating from multiple broadcast TV content providers, to be carried over one or more MNO’s eMBMS networks. In addition, by standardizing the EPG Application Service Description, interoperable, multi-vendor EPG application solutions should become available to mobile operators to support EPG requirements of DTT broadcasters. Such scenario may be attractive to mobile operators by not having to require UE support for potentially proprietary and “one-off” EPG applications for each DTT broadcaster whose TV service is carried over eMBMS. For this reason, we advocate that serious consideration be given by SA4/MBS group to the definition of the EPG metadata structure to be carried in a common, EPG-specific Application Service Description fragment.

As what should represent the data structure of such EPG-specific ASD, the answer could be found mainly from the DVB SI. As described in Tdoc S4-160960 [4], presented at SA4#90 and whose contents were agreed for inclusion in TR 26.917, the DVB SI, mainly via the EIT (Event Information Table), and including similar functionality in the BAT (Bouquet Association Table) and SDT (Service Description Table), contains both device-centric and end user-centric service information. The former category maps to transport signaling which is processed by the DVB receiver platform/middleware, similar to the way transport signaling conveyed in the MBMS USD is processed by the MBMS client. The latter category corresponds to application signaling for the EPG, for consumption by an EPG application built into the DVB receiver to produce a program guide for the end user. In addition to the user-oriented service information contained in the BAT, SDT and EIT (and which correspond to EPG data at the package/bundle, service, and program levels, respectively), the AIT (Application Information Table), which carries information about interactive applications associated with the broadcast TV service, also includes EPG data, in the form of application icons for display to the user. Such EPG should provide the requisite functionality desired by DTT broadcasters since they represent the collective set of service/program description information for end-users as defined in DVB specifications. By collecting the EPG-related service information in the above signaling tables, and translating them from binary to XML encoding, an example of such EPG-specific ASD is depicted in Figure 2:
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Figure 2: Example Application Service Description for DVB EPG Metadata
4 Comparison to EPG Data Delivery as a Standalone MBMS User Service
Another method for EPG delivery over eMBMS described in S4-160962 [1] is to transmit EPG metadata as one or more content files of a standalone MBMS User Service. (A potential derivative of this method is that the files could be considered as auxiliary contents of a main, linear TV service, delivered over multiple FLUTE sessions.) While this method should be fully feasible for carrying EPG metadata in a non-specified and implementation-specific Application Service Description, the tradeoffs as described in Sec. 3 should similarly apply. While delivering EPG metadata as simply the contents of a file-based MBMS User Service (with linkage to a separate, linear TV based MBMS User Service which is described by the EPG) may be conceptually simple to avoid normative specification work, the corresponding downside is the potential need for the UE to support multiple EPG applications in facilitating the reception of a variety of DTT services over eMBMS. 
5 Summary and Recommendation
This documents compares a few alternative methods for the delivery of TV service EPG data over eMBMS, and suggests the use of a standardized, EPG-specific Application Service Description fragment for EPG metadata carriage over eMBMS as the preferred method. It is proposed that the MBS group further discuss the pros and cons of the use of the Application Service Description for carrying EPG metadata, including whether or not to standardize its contents. The Application Service Description method should be further compared to the alternative of delivering EPG metadata as content files of a standalone MBMS User Service. The tradeoffs among these approaches should be carefully considered in reaching group consensus on the preferred method for the carriage of broadcast TV EPG data, in conjunction with broadcast TV service delivery over eMBMS.
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