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1. Scope

This document specifies how the BCAST 1.1 enabler is implemented over a specific BDS (Broadcast Distribution System). 

The BCAST 1.1 Enabler supports the global interoperability among different Broadcast Distribution Systems, and can also be adapted according to the specific characteristics of Broadcast Distribution Systems for BCAST 1.1 enabler implementation over a certain BDS.  
The BCAST 1.1 Enabler includes nine functions and all nine BCAST functions can be implemented over the FLOTM
 BDS with minimal adaptation needed to achieve this. This is referred to as "generic adaptation", which can be applied for any kind of BDS.

The underlying BDS may already have methods for some functions defined in the BCAST 1.1 Enabler. In this case the BCAST adaptation mode is referred to as a “BDS-specific adaptation”. [Editor's Note: At this time a "BDS-specific adaptation” is TBD.]
This is further explained in Section 4 - Introduction.
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3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

This is an informative document, which is not intended to provide testable requirements to implementations.

3.2 Definitions

	Broadcast Distribution System
	A system containing the ability to transmit the same IP flow to multiple Terminal devices simultaneously.   A Broadcast Distribution System typically uses techniques that achieve efficient use of radio resources.

	Broadcast Service
	A Broadcast Service is a “content package” suitable for simultaneous distribution to many recipients (potentially) without knowing the recipient.  Either each receiver has similar receiving devices or the content package includes information, which allows the client to process the content according to his current conditions.

Examples of Broadcast Services are:

pure Broadcast Services:
- mobile TV
- mobile file downloading (mobile newspaper, clips, games, SW upgrades, other applications)

combined broadcast/interactive Broadcast Services:
- mobile TV with file downloading and voting
- betting Broadcast Services
- auction Broadcast Services
- trading Broadcast Services

	FLO-BCAST Terminal
	A terminal that complies with [TIA-1099], [TIA-1120] and [TIA-1130], and employs the service layer functionalities specified in the OMA BCAST Enabler.

	Native FLO Terminal
	A terminal that complies with [TIA-1099], [TIA-1120] and [TIA-1130], and additionally, service layer functionalities specified in TIA.

	Smartcard
	A non-UICC secure function platform which may contain the SIM or R-UIM module, or a UICC-based secure function platform which may contain one or more of the following applications: a 3GPP USIM, 3GPP2 CSIM or 3GPP/3GPP2 ISIM.  Note that the set of applications/modules residing on the Smartcard are typically governed by the affiliation of the Smartcard to 3GPP or 3GPP2 specifications, as indicated by the definition below for “Smartcard Profile”. 


3.3 Abbreviations

	BDS
	BCAST Distribution System

	BSD/A
	BCAST Service Distribution and Adaptation

	FLO
	Forward Link Only

	MLC
	Multicast Logical Channel

	MLP
	Mobile Location Protocol

	OMA
	Open Mobile Alliance

	SG
	Service Guide

	SGDD
	Service Guide Delivery Descriptor

	SGDU
	Service Guide Delivery Unit

	SRTP
	Secure Real Time Protocol

	TIA
	Telecommunications Industry Association


4. Introduction

This technical specification specifies how the OMA Mobile Broadcast Services (BCAST) Enabler can be implemented in a Forward Link Only network, as standardized by TIA TR47.1.  Note that for brevity, in the rest of this document, ‘Forward Link Only’ will be abbreviated as ‘FLO’.

4.1 Version 1.0

BCAST Enabler Release Package (ERP) 1.0 allows two modes of adaptation for FLO:
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(a) Generic Adaptation.
(b) BDS-Specific Adaptation.
Figure 1.  The difference between a generic and specific adaptation.

1. Generic adaptation over an underlying FLO transport network

In this mode, this Technical Specification explains how the BCAST Enabler may access the IP transport layer so that BCAST services can be provided transparently from BCAST Network entities to BCAST Terminals. In generic adaptation mode, BCAST Network entities and FLO-BCAST Terminals conform to BCAST main specifications. This allows a common, harmonised behaviour across multiple BCAST enabled Broadcast Distribution Systems (BDSes) over which BCAST services are deployed. 
However, in Generic adaptation mode, it may be impossible to share broadcast services between a FLO-BCAST terminal and a native FLO terminal (a terminal that supports FLO as specified in TIA) due to differences between the technologies selected in the specific BDS and the Generic adaptation.  For this reason, the services in Figure 1 of a Native FLO terminal are shown in dashed lines to emphasize that its services are separate from a FLO-BCAST terminal.  For example, file delivery mechanisms may be different or service and content protection mechanisms may be different. In practice this means that file delivery sessions and streaming sessions are most likely to be provided in parallel in order to cater for BCAST Terminals and native FLO terminals.

2. BDS-specific adaptation to FLO functionality

In this mode, this Technical Specification explains how various BCAST functionalities are adapted in a FLO network taking into consideration the specific technical aspects of the underlying Broadcast Distribution System (BDS). In this mode, it is possible for the BCAST server and terminal to re-use underlying functionality so that broadcast services can be shared between BCAST terminals and Native FLO terminals. Hence BCAST Network entities and FLO servers can provide services to both types of terminals.

Note that the purpose of BDS-specific adaptation is to enable sharing of services between FLO-BCAST terminals and Native FLO terminals. In contrast, generic adaptation allows sharing a BCAST service across different BDSes. [Editor's Note: In this specification the "BDS-specific adaptation" mode is TBD.] 
5. Overview of FLO
(Informative)
The Forward Link Only (FLO) Air Interface is the OFDM bearer technology standardized by TIA TR47.1 as a mobile broadcast technology for the efficient transmission of multiple multi-media streams to mobile devices using TV and multi-media channel bandwidths. 

The Forward Link Only specification for “Mobile Multimedia Multicast” standardized within the Telecommunications Industry Association (TIA) as TIA-1099 defines all aspects of FLO physical and link layers.
Since FLO technology is designed from the ground up to enable a broadcast network, which is overlaid over the cellular network, it doesn’t need to support any backward compatibility constraints. More specifically, FLO targets transmission over channel bandwidths of 5, 6, 7, and 8 MHz. As the name suggests, the technology relies on the use of a (network to device) forward link only.  
FLO enables the efficient multicasting of many types of multimedia services, including real-time (video/audio/teletext), non real-time (i.e., clipcastsTM, which are downloaded for later viewing), and IP datacast, to mobile (FLO) devices. 

FLO is designed to support 4 hours of streaming video watch time on handheld devices, and does not compromise channel switching time which is on average targeted at 2 seconds. Furthermore, FLO is targeted to achieve a capacity of 1 bit per second per hertz (i.e., 8 Mbps in a RF bandwidth of 8 MHz). Since the FLO device typically uses a small display; it is possible to use a low bit rate of 200 – 250 Kbps for a real time video/audio service with the use of advanced compression techniques, such as H.264/AVC and its variants. 

FLO can support multiple constellation modes including QPSK, 16QAM and two layered modes by which a given application may divide a data stream into a base layer and an enhancement layer.
Additionally, FLO can support wide-area and local-area services in the same RF allocation under Single Frequency Network (SFN) operation. This is enabled by broadcasting different wave forms for different local and wide coverage areas (transmission in the same wide area may not be identical in its local portions).  A Local-area service is multicast for reception within a metropolitan area. By contrast, Wide-area services are multicast in one or more metropolitan areas.

A FLO service is an aggregation of one or more independent data components. Each independent data component of a service is called a flow. For example, a flow can be the video component, audio component, or the text or signalling component of a service. 

Forward Link Only services are carried over one or more logical channels. These logical channels are called Multicast Logical Channels or MLCs.

An MLC may be divided into a maximum of three logical sub-channels. These logical sub-channels are called streams.  Each flow is carried in a single stream.
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Figure 2. Forward Link Only Layering Architecture.
The protocols and layers specified in Figure 2 are:

1. Media Adaptation Layers.  Media Adaptation protocols supply protocol adaptations that are specific to the class of content being transported.  Accordingly, they are classified according to service type.  The Media Adaptation Layers are the Sync Layer, the File Delivery Layer, and the IP Adaptation Layer.  The Sync Layer carries real-time applications and provides synchronization within and between video, audio and timed data when transmitted by the network.  The File Delivery Layer delivers files reliably over the network.  The IP Adaptation Layer manages the transport of IP packets over the Transport Layer and the mappings of IP addresses to flow IDs used to deliver IP datacast services over the network.  The Media Adaptation Layers are specified in [TIA-1130].

2. The Transport Layer provides the Devices with access to a set of flows.  Each flow transports the packets for a logical data stream delivered over the Transport Layer, and provides in-order delivery.  The Transport layer provides framing, fragmentation, transportation, and reassembly.  The Transport Layer also provides optional error protection by CRC, and optional encryption and decryption services which may be used to support Conditional Access.  The Transport Layer is specified in [TIA-1120].

3. Control Layer: This layer is used by the network to disseminate information to facilitate the device operation in the Forward Link Only system. The device uses the Control Layer to obtain a mapping between the flows and streams, and also to obtain network topology information.  The Control Layer is specified in [TIA-1099].
4. Stream Layer: The Stream layer provides for binding of upper layer flows to streams on an MLC-by-MLC basis. The Stream layer is at the same level as the Control layer in the air interface layering architecture.  The Stream Layer is specified in [TIA-1099].
5. MAC Layer: This layer does multiplexing of packets belonging to different streams associated with MLCs. The MAC (Medium Access Control) layer defines the procedures used to receive and transmit over the Physical layer.  The MAC Layer is specified in [TIA-1099].
6. Physical Layer: The Physical layer provides the channel structure, frequency, modulation and encoding specification for the Forward Link.  The Physical Layer is specified in [TIA-1099].

The following table describes the documents in TIA TR-47.1:
	TIA 1099
	Control Layer, Stream Layer, MAC Layer, PHY Layer

	TIA 1077
	A 1-page erratum for TIA TR-1099

	TIA 1120
	Transport Layer (Framing, Encryption)

	TIA 1130
	Real-Time Delivery, File Delivery, IP Packet Delivery.

	TIA 1102
	Minimum Performance Specification for Terrestrial Mobile Multimedia Multicast Forward Link Only Devices

	TIA 1103
	Minimum Performance Specification for Terrestrial Mobile Multimedia Multicast Forward Link Only Transmitters

	TIA 1132
	Minimum Performance Specification for Terrestrial Mobile Multimedia Multicast Forward Link Only Repeaters


Table 1. List of documents describing TIA TR-47.1.
6. Generic Adaptation over FLO'S IP Transmission Network

[Editor’s note.  This section is under development.]
7. BDS-Specific Adaptation to FLO Functionality

[Editor's Note: Specification of the BDS-Specific adaptation to FLO functionality is TBD.]
8. Location based broadcast

This section is TBD.
Appendix A. Change History
(Informative)

A.1 Approved Version History

	Reference
	Date
	Description

	n/a
	n/a
	No prior version –or- No previous version within OMA


A.2 Draft/Candidate Version 1_1 History

	Document Identifier
	Date
	Sections
	Description

	Draft Versions

OMA-TS-BCAST-FLO_Adaptation-V1_1
	18 Jan 2009
	All
	First baseline of  version 1.1 of this specification

	
	
	
	


Appendix B. Static Conformance Requirements
(Normative)

This section is TBD.
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