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1 Introduction

With regards to the Rel-14 FS_USE_3GPP_4_TV study item, during SA4 #89, Qualcomm presented document S4-160851 [1] which provided an overview of broadcast TV service layer functionality as defined in DVB and ATSC, with focus on service signaling. The contents of that contribution is included in the Technical Report for this study item, TR 26.917, “User Service Enhancements to Support Television Services”. An indicated next step of that document is to perform a comparison of those service signaling capabilities with that offered by the MBMS USD, and identify commonality and differences or gaps in MBMS service layer capabilities relative to those specified in broadcast TV standards. In conjunction with Tdoc S4-160952 [2], this document provides an initial gap analysis, by identifying areas that are either under-defined or absent in the MBMS USD corresponding to certain DVB SI functionality.

2 Comparison of DVB SI with MBMS USD

The evaluation in this document is based on a deployment architecture in which the MBMS service layer is reused for the delivery of broadcast TV services, also referred to as DTT (Digital Terrestrial Television) services over eMBMS. In this case the DTT services, nominal carried in MPEG-2 TS is converted to an MBMS User Service for delivery over MBMS bearers to UEs. Additional processing required in the conversion from DTT services and its signaling and media formats to MBMS User Services, signaling and formats will include:
· Transcoding of media from DVB to 3GPP codecs,
· Media encapsulation format conversion from MPEG-2 TS to DASH, and
· Translation of DVB Service Information to MBMS USD semantics.
An example of such deployment architecture is shown below in Figure 1:
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Figure 1 – Example DVB-over-eMBMS Service Delivery Network Architecture

In the above architecture, it is assumed that the media transcoding, format conversion and service layer translation functions are performed by the BM-SC. The location of such translation/mapping may reside elsewhere at the network side, and its technical implementation may depend on the definition of the TMB2 interface between the BM-SC and the broadcast TV service provider. In addition, it is assumed that both mobile devices and fixed TV receivers are equipped with both the eMBMS radio receiver, and eMBMS client/middleware functions, to be able to acquire the DTT services over eMBMS delivery. As highlighted in the above diagram, the focus of this document is the conversion of DVB SI to MBMS USD functionality.
2.2 Gap Analysis
A tabulation of the functions potentially provided by the DVB SI tables BAT (Bouquet Association Table), SDT (Service Description Table) and EIT (Event Information Table), which will be shown later in this section to be among the key DVB SI tables whose functionality are missing in the MBMS USD is provided in Table 1. The set of descriptors, or distinct service signaling functional components, which may reside in these tables (some of which are mandatory and others optional to implement by DVB broadcasters) is shown in Table 1. These descriptors, as described in ETSI EN 300 468 [3], provide the basis for the gap analysis whose results are given in Table 2.
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extension   descriptor   (see   note   5)  0x7F  *  *  *  

user   defined  0x80   to  0xFE     

forbidden  0xFF     

 

NVOD_reference_descriptor  0x4B  -  *  -  

time_shifted_service_descriptor  0x4C  -  *  -  

short_event_descriptor  0x4D  -  -  *  

extended_event_descriptor  0x4E  -  -  *  

time_shifted_event_descriptor  0x4F  -  -  *  

component_descriptor  0x50  -  *  *  

mosaic_descriptor  0x51  -  *  -  

CA_identifier_descriptor  0x53  *  *  *  

content_descriptor  0x54  -  -  *  

parental_rating_descriptor  0x55  -  -  *  

telephone_descriptor  0x57  -  *  *  

local_time_offset_descriptor  0x58  -  -  -  

multilingual_bouquet_name_descriptor  0x5C  *  -  -  

multilingual_service_name_descriptor  0x5D  -  *  -  

multilingual_component_descriptor  0x5E  -  -  *  

private_data_specifier_descriptor  0x5F  *  *  *  

short_smoothing_buffer_descriptor  0x61  -  -  *  

data_broadcast_descriptor  0x64  -  *  *  

PDC_descriptor  0x69  -  -  *  

announcement_support_descriptor  0x6E  -  *  -  

service_identifier_descriptor   (s ee   [15 ])  0x71  -  *  -  

service_availability_descriptor  0x72  -  *  -  

default_authority_descriptor   (ETSI   TS   102 323  [13])  0x73  *  *  -  

TVA_id_descriptor   (ETSI   TS   102 323  [13])  0x75  -  -  *  

content_identifier_descriptor   (ETSI   TS   102 323  [13])  0x76  -  -  *  

 

Descriptor  Tag  value  BAT  SDT  EIT  

service_list _descriptor  0x41  *  -  -  

stuffing _descriptor  0x42  *  *  *  

bouquest_name_descriptor  0x47  *  -  -  

service_descriptor  0x48  -  *  -  

country_availability_descriptor  0x49  *  *  -  

linkage_descriptor  0x4A  *  *  *  

 


Table 1: Descriptor (service signaling components)

Table 2 below contains descriptions of all the DVB SI tables. These include the signaling tables as defined in ETSI EN 300 468 [3] and associated with classical, receive-only linear TV services, as well as the Application Information Table which signal interactive applications associated with TV services/programs consumed on hybrid broadcast/broadband TV sets. For each DVB SI table, Table 2 provides:
· Identification of the MBMS User Service Discovery/Announcement, or collective “USD” metadata and other related MBMS service layer mechanisms, that provides similar functionality to that SI table;
· Indication of whether the SI table functionality is necessary to enable acquisition by the receiver and consumption by the user, and in accordance to rules/requirements set by the broadcaster, content provider, or regulatory organizations, of the nominal TV service content when delivered by eMBMS as opposed to DVB-T/T2 as the broadcast technology;
· Determination of existing gaps in MBMS service signaling relative to the DVB SI functionality considered essential for supporting broadcast TV services delivery.
	Table Name
	Functional Description
	Similar or Equivalent Function in 3GPP/MBMS Service Layer
	Relevant Metadata to Provide in 3GPP/MBMS Service Layer?
	Gaps in 3GPP/MBMS Service Layer?

	PAT (Program Association Table)
	Provides Packet ID (PID) values of TS packets carrying the PMT (Program Map Table)
	NONE
(not applicable)
	NO – represents component of service discovery bootstrap mechanism used in MPEG-2 TS which is completely different from bootstrapping in native IP service delivery
	NO

(n/a for eMBMS)

	PMT (Program Map Table)
	Identifies and indicates the locations (PID values) of Transport Streams that make up each service and the location of the Program Clock Reference fields for a service
	NONE
(not applicable)
	same as above
	NO

(n/a for eMBMS)

	Conditional Access Table (CAT)
	Provides info on the CA systems used in the multiplex
	USD’s Security Description supports service protection; reference to MPEG Common Encryption (ISO/IEC 23001-7) [4] for DASH-over-MBMS service supports content protection; absence of any metadata that identifies CA systems as defined in DVB
	YES – for content protection of broadcast TV services carried over eMBMS
	YES – if CA-based content protection must be supported
NO – if DRM-based content protection via CENC would suffice
Note: DVB’s registered CA system IDs, as shown in http://www.dvbservices.com/identifiers/ca_system_id include:
· OMA BCAST 1.0 (U)SIM Smartcard Profile using 3GPP GBA_U, and
· OMA BCAST 1.0 (U)SIM Smartcard Profile using 3GPP GBA_ME
If these GBA-based CA systems are acceptable by DVB broadcasters, MBMS service layer and security, with associated enhancements (i.e. support for OMA BCAST [5] defined LTKM and STKM as extension to MSK and MTK messages in MBMS security per TS 33.246 [6] would suffice in supporting DVB CA.

	Network Information Table (NIT)
	Provide information about the physical network, incl. syntax and semantics
	NONE
(not applicable)
	NO – totally different PHY layers and corresponding parameters between DVB-T and eMBMS
	NO
(n/a for eMBMS)

	Time and Date Table (TDT)
	Provides present UTC time and date info, which may be used to synchronize the receiver’s internal clock. The receiver displays the time based on the information of this table.
	BM-SC offers SNTP time server for use by the MBMS UEs to synchronize its clock with the BM-SC
	YES – existing MBMS service layer capability to support accurate synchronization of receiver’s clock to that of BM-SC, necessary for service reception and rendering to user
	NO 

(capability already exists)

	Bouquet Association Table (BAT)
	Listing and description of a group of services, which may be carried in multiple TSs and which could be carried in multiple networks, that a receiver presents as a single service package to a user


	USBD fragment, for which the service bundle may comprise a single or multiple services


	YES – it should be possible to indicate a TV service offering to the end user as a bundle of multiple TV services/channels


	YES

USBD currently lacks service package/bundle level information as provided by the BAT
Note: A portion of the BAT conveys Electronic Program Guide (EPG) functionality, i.e. information for display to the end-user. The MBMS USD primarily conveys transport signaling for use by the MBMS receiver to acquire service contents. It is not designed to contain, and for the MBMS client to process, application service specific information such as EPG metadata. It should be further studied whether and how MBMS service layer might be enhanced to support EPG functionality.

	Service Description Table (SDT)
	Describe services that are contained within a particular TS, including the service name, service provider, service running status, and whether the service is encrypted, whether EIT (Event Information Table) schedule is present in this TS
	USBD fragment, which provides basic MBMS User Service information such as service ID, name and language, but lacks support for carrying comprehensive info available in SDT (e.g. service type, textual service identifier, service provider name, alerts, component description, time-shifting, CA system ID, country availability, linkage to other info about  current service, etc.
	YES – it may be desirable/necessary to provide such additional info to enable receiver acquisition and user selection of services without requiring the use of a program/service guide
	YES

USBD currently lacks those additional service-level information as provided by the SDT
Note: similar to above, a portion of the EIT conveys EPG functionality. It should be further studied whether and how MBMS service layer might be enhanced to support EPG functionality.

	Event Information Table (EIT)
	Contains schedule info about events (i.e. TV programs) in a service, such as event ID, start time, duration, running status, scrambling indication, etc. A large set of additional information on each event can be provided by descriptors included in the EIT, such as event name and textual description, genre/classification, component and content descriptions, linkage to additional info about the event, parental rating, time-shifting, etc.
	Essentially NONE, although scheduling info in EIT is in part provided by the USD’s Schedule Description fragment
	YES – it may be desirable/necessary to provide such additional info to enable receiver acquisition and user selection of programs without separate delivery of a program/service guide
	YES
MBMS USD metadata fragments currently does not include program-level information as provided by the EIT
Note: similar to above, a portion of the EIT conveys EPG functionality. The MBMS USD has not been designed to carry, and for the MBMS client to process, application service specific info such as EPG metadata. It should be further studied whether and how MBMS service layer might be enhanced to support EPG functionality.

	Time Offset Table (TOT)
	Provides information relating to the present time and date and local time offset
	NONE
	MAYBE, should this information be deemed important and typically carried in DVB SI
	MAYBE
If time offset info is necessary to be provided for DVB broadcast TV services delivery over eMBMS

Needs further study.

	Running Status Table (RST)
	Provides accurate and rapid updating of the timing status of one or more events in a service, i.e., running, not running, starts in a few seconds, pausing, service is off-air). RST may be necessary for events which start early or late due to scheduling changes.
	NONE
	YES – to announce dynamic schedule changes in airing of programs
	YES
It should be possible for USD metadata to indicate dynamic temporal changes in the delivery of broadcast programs

	Stuffing Table (ST)
	Provides the means to replace or invalidate either sub-tables or complete SI tables
	Inband delivery of USD fragments to dynamically update an existing fragment, in case the nominal validity time of the current fragment, as given in the metadata envelope has not yet expired 
	YES – to enable dynamic updating of service signaling information
	NO

Functionality is already supported by inband USD metadata fragment delivery

	Application Information Table (AIT)
	Provides information about interactive application associated with the broadcast TV service


	No explicitly defined functional counterpart in MBMS USD to the AIT. 
	YES – MBMS service layer should support the DVB  and HbbTV model of discovery, acquisition and life cycle control of TV service-bound application services 
	YES
It should be possible for USD metadata to support the signaling of interactive application associated with DTT services and programs contained within each service


Table 2: Comparison between DVB SI and MBMS USD Functionality
2.3 Discussion on Gap Analysis
As shown in Table 1, the functionality of a number of DVB SI tables are not applicable for the delivery of DTT services as MBMS User Services over eMBMS. Certain SI information, for example, as contained in the NIT (Network Information Table), are specific to DVB physical and network layer mechanisms and irrelevant in the carriage of broadcast TV service contents over LTE Broadcast systems, with different physical, link and network layer definitions. Also, since the encapsulation format of streaming media content carried over MBMS bearers will be converted from MPEG-2 Transport Stream to DASH, SI tables associated with the discovery and identification of media content and service signaling components carried in MPEG-2 Transport Streams are not applicable due to native IP transport of user and control plane data in MBMS. Certain DVB system functions indicated in the SI can be mapped to similar MBMS service layer capabilities, such as support for time synchronization between the network and the device, as well as the means for the network to update or invalidate service signaling information. For these functions, no specific gaps are present. 

On the other hand, there are numerous DVB SI functionality that have no clearly similar or equivalent counterparts in the MBMS service layer/USD.
Transport signaling related. There are DVB-defined identifiers, such as Conditional Access (CA) system identification for services or programs that are content protected by CA technology (see http://www.dvbservices.com/identifiers/index.php). Similarly, there may be use of identifiers associated with the DVB “ecosystem”, such as authority and content identifiers defined by the (now inactive) TV-Anytime Forum (http://www.tv-anytime.org/). In addition, DVB SI allocates 16-bit service and event (i.e. “program”) IDs to be assigned by DVB broadcasters, which will need to be supported by the MBMS USD. There are also functional concepts unique DVB which have no equivalent in the MBMS USD. For example, due to the possibility that a given broadcaster may offers DTT services in multiple, neighboring countries, country_availability indication may be signaled in various SI tables (e.g. BAT, SDT, and EIT). Another broadcast TV specific function is that of FTA_content_management which enables certain control by the broadcaster on the usage and/or remote distribution of content items delivered in free-to-air (FTA) services – for example, a) without restriction, b) only within a managed domain, c) only after a certain time has elapsed since the original program airing, etc.
Application signaling related. The DVB SI, mainly via the EIT, but also including functionality of the BAT and SDT, contain EPG metadata that enables an EPG application built into the DVB receiver to produce a program guide for the end user. Such application service and related signaling functionality is outside the scope of the MBMS USD, and the current MBMS client, as recipient of the USD metadata, does not perform application service specific functionality, such as producing an EPG with associated UI and application logic to enable program guide display to and interaction with the user. In fact, application signaling metadata such as the Media Presentation Description metadata fragment simply serves as a container for the MPD created by the DASH service provider, to be passed transparently by the MBMS client to the DASH player, the latter entity acting as an application client. Whether and how such EPG metadata should be handled as part of the service layer conversion from DVB SI to MBMS USD is an area for further study and discussion. 
3 Summary, Proposal and Suggested Next Steps
This document identifies functional gaps and related considerations of existing MBMS USD metadata, in providing desired or required service signaling for the delivery of Digital Terrestrial TV services over eMBMS as MBMS User Services. A key issue for further study is whether and/or how the MBMS USD should be extended to support the semantics or delivery of electronic program guide functionality as contained in the DVB SI.
It is proposed that the contents of this contribution be discussed and agreed for inclusion in TR 26.917. The proposed next steps to this gap analysis are to consider and produce alternative solution frameworks and evaluate their tradeoffs towards fulfilling the identified functional gaps.
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