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1 Introduction

With regards to the Rel-14 FS_USE_3GPP_4_TV study item, Tdoc S4-160952 [1] provides a use case on broadcast TV services delivery over eMBMS as MBMS User Service, and Tdoc S4-160960 [2] provides a gap analysis of MBMS USD functionality relative to the capabilities of the DVB SI (Service Information), for supporting the carriage of DTT (Digital Terrestrial Television) services, as MBMS User Services, over LTE Broadcast systems. The latter document identifies additionally transport-related service signaling needed from, as well as the absence of application-related service signaling in the form of Electronic Program Guide (EPG) metadata provided by, the USD. This document discusses potential alternative solution frameworks to fulfil the above gaps, and the pros and cons among the approaches. 
2 Alternative Mechanisms and Tradeoffs
It is understood that the MBMS USD currently defines only transport-level service signaling, to enable the MBMS receiver to identify the available MBMS User Services, which are defined as transport services, and the means to acquire the constituent content components of a given service. Auxiliary mechanism associated with the transport signaling include the means to ensure reliability of service reception, such as AL-FEC and/or file repair configuration information, and the reporting of reception statistics for QoE measurement, or the determination of service popularity, by the network. The DVB SI, as defined in ETSI EN 300 468 [3], contains not only such transport signaling, but also application-level, EPG metadata, to enable the receiver which is assumed to contain an EPG application client, to process that metadata in the creation of a service/program guide for display to the user. Although not defined in the DVB SI [3], the EPG application may include end-user navigation and selection capabilities via additional UI function and associated application logic. A key question to be addressed in the analysis of possible solution frameworks is whether and/or how the MBMS USD should be extended to support EPG-like functionality. 
2.2 Option 1: Extend USD with DTT Transport Signaling and EPG
In Option 1, the MBMS USD will be enhanced to provide both the necessary broadcast TV specific transport signaling (identifiers of CA system, service package, service and program, country of service availability, identification of constituent media components, content management rules, etc.) and EPG metadata as defined by the DTT system. To do so, it is anticipated that the following changes to the MBMS USD data structure will be necessary:
1) Extension of existing metadata fragments, especially the USBD fragment which includes both service bundle (or package) and service level semantics, by introducing new elements or attributes to carry additional service and service package related information.
2) Definition of new metadata fragments to carry DVB SI information not supported by, or inappropriate to functionally extend, existing MBMS USD metadata fragments. These pertain to metadata intended either for processing by the MBMS receiver, or display to the end user. Examples include program-level descriptions, identification of media components contained in a service or individual program, parental rating metadata, and signaling of applications associated with a service or program (e.g. targeted ads, interactive quiz, voting of favorite performer).
2.3 Option 2: EPG Metadata Carried in Application Service Description
In Option 2, the Application Service Description, as a “container” USD metadata fragment for entry point information of an application service, will carry all EPG metadata associated with the DTT service. In other words, the application service client or “consumer” of this Application Service Description 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 Application Service Description 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. In this method, transport signaling and application service specific metadata are separated for containment in different USD metadata fragments. DTT service specific transport signaling will be carried in existing USD fragments and/or in newly-defined fragments that strictly contain transport signaling, while EPG metadata will be carried in the associated Application Service Description.
It is for further discussion whether the data structure of the Application Service Description for carrying EPG metadata should be standardized by 3GPP, or left undefined and implementation-specific. While requiring additional work effort, the former approach should reduce device complexity and enhance interoperability. If the EPG-based Application Service Description data structure is proprietary, UEs may have to support multiple EPG clients in order to interwork with different translations of DVB EPG metadata formats as supplied by various eMBMS operators, to be carried inside the Application Service Description fragment.
2.4 Option 3: EPG Data Delivery as Standalone MBMS User Service

In Option 3, Broadcast TV EPG information is delivered as the contents of an individual MBMS User Service. All DTT service specific transport signaling will be carried in existing USD fragments and/or in newly-defined fragments that strictly contain transport signaling, as in Option 2. There are two possible ways of bootstrapping the discovery and selection of the main TV service using the EPG service. In the first, the Service ID (attribute serviceId of the userServiceDescription element) is only known by the EPG application, which will request that MBMS User Service from the MBMS client upon registration, via the registration API as defined in TRAPI [4]. Alternatively, the EPG service has a pre-configured Service ID or Service Class value in the MBMS client, which will automatically download and provide the contents of this service to the EPG application upon registration of that application with the MBMS client.
2.5 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 Sec. 2.2
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.)
A summary of the three alternatives is shown in Table 1

	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


Table 1 – Comparison of Options 1, 2 and 3 for Translating DVB SI to MBMS Service Layer Signaling
3 Summary, Proposal and Suggested Next Steps
This document proposes three alternative solution frameworks for supporting the delivery of DTT services over eMBMS as MBMS User Services. It provides a discussion of the tradeoffs among them and poses some open questions for further consideration/discussion.
It is proposed that the contents of this contribution be discussed and agreed for inclusion in TR 26.917, “User Service Enhancements to Support Television Services”. A possible next steps is to devise actual designs for each candidate solution framework for further assessment/reach agreement on desired approach(s).
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