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1. Scope
This document is intended to supplement the core Dynamic Content Delivery (DCD) technical specification by describing additional behaviors and metadata necessary to enable the operation of the DCD Version 1.0 Enabler over the Mobile Broadcast Services (BCAST) Enabler.
The scope of this document is limited to the interfaces and metadata required to achieve interoperability between a DCD Server operating over BCAST and a DCD Client operating over BCAST.  

The interfaces between the DCD Server and BCAST Server are considered out of scope for this document.  The interfaces between the DCD Client and BCAST Client are also considered out of scope for this document.  These interfaces may be specified in future releases of the DCD Enabler.  

2. References
2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	[BCAST10-SG]
	"Service Guide for Mobile Broadcast Services", Open Mobile Alliance™, OMA-TS-BCAST_ServiceGuide-V1_0, 
URL: http://www.openmobilealliance.org/

	[BCAST10-XMLSchema-FD-FDT]
	"Mobile Broadcast Services – XML Schema for File Description Table", Open Mobile Alliance™, OMA-SUP-XSD_bcast_fd_fdt-V1_0, 
URL: http://www.openmobilealliance.org/


2.2 Informative References
	[OMADICT]
	“Dictionary for OMA Specifications”, Version x.y, Open Mobile Alliance™,
OMA-ORG-Dictionary-Vx_y, URL:http://www.openmobilealliance.org/

	[BCAST10-Architecture]
	"Mobile Broadcast Services Architecture", Open Mobile Alliance™, OMA-AD- BCAST-V1_0, 
URL: http://www.openmobilealliance.org/

	
	


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.

3.2 Definitions
	
	

	
	


3.3 Abbreviations 
	OMA
	Open Mobile Alliance

	
	

	
	


4. Introduction
The OMA Dynamic Content Delivery (DCD) 1.0 Enabler provides a set of interfaces designed to enable subscription, personalization, and delivery of content to mobile users on a one-to-one (point-to-point) or one-to-many (broadcast) basis.  The content delivery functionality of the DCD Enabler is designed to support multiple underlying network technologies (i.e. network types and or bearers).  

The OMA Mobile Broadcast Services (BCAST) Enabler provides a set of functions which enable the delivery of content over broadcast/multicast networks, including but not limited to: file distribution, stream distribution, service protection, and content protection.  The BCAST Enabler can be used by other enablers to distribute content over broadcast/multicast networks.  

This document describes the necessary metadata and interactions between the DCD Enabler and BCAST Enabler to facilitate the delivery of DCD content over BCAST.  This document first defines (in Section 5) the logical architecture for delivery of DCD content over BCAST.  The document then specifies (in Section 6) the required interactions between the DCD Enabler and BCAST Enabler across each relevant stage of the DCD lifecycle.  Finally, the document describes (in Section 7) the necessary modifications to DCD metadata to enable the transfer of BCAST session access parameters in DCD metadata.   

The behaviors described in this document are designed to be implemented in conjunction with the behaviors described in the core DCD Sessions and Transactions Technical Specification to produce a complete DCD over BCAST implementation.  The interfaces and behaviors described in this document should be treated as additions to the interfaces and behaviors specified in the core DCD Sessions and Transactions Technical Specification, except where specifically noted in this document.
5. BCAST Adaptation for DCD Operations

5.1 Establishing a BCAST Delivery Session

The DCD Server MAY establish BCAST file delivery sessions to be used for delivery of content for DCD channels and for delivery of administrative messaging via the DCD-3 interface.  The decision to initiate BCAST delivery for a specific DCD channel or the DCD-3 interface will be made by the DCD Server based on service provider provisioning or other mechanisms and is considered out of scope for this specification.  

The DCD Server SHALL interact with the BCAST Service Distribution / Adaptation function via the DCD-BCAST-1 interface to provision BCAST file delivery sessions for delivery of DCD content or DCD-3 administrative messaging over BCAST.   The DCD Server SHOULD provision a separate BCAST file delivery session for each DCD channel or interface to be delivered via BCAST.  Multiplexing of multiple DCD channels over a single BCAST file delivery session is considered out of scope for this specification.  

Upon successful establishment of a BCAST file delivery session, the DCD server SHALL obtain from the BCAST Service Distribution / Adaptation function the necessary access information to populate DCD metadata for the channel or interface with BCAST access information as described in Section 7 of this document.  If the BCAST file delivery session will be used to deliver content for a DCD channel, the DCD Server SHALL add a bcast-access-info element to the dcd-2-connection-profile in the Channel Metadata for the channel containing the BCAST access information obtained from the BCAST Service Distribution / Adaptation.
5.2 Terminating a BCAST Delivery Session 

5.3 Registration

5.3.1 Application Registration

DCD Enabled Client Applications SHALL register with the DCD Client over the DCD-CAR interface as described in [OMA-DCD-TS].  During the registration process, DCD Enabled Client Applications MAY supply BCAST access parameters for the broadcast instantiation of the DCD-3 interface and for the broadcast DCD-2 interface associated with specific DCD channels by including the DCD over BCAST metadata described in Section 7 of this document in the Application Profile provided at registration.  

5.3.2 Channel Registration

DCD Content Providers SHALL register DCD channels with the DCD Server over DCD-CPR as described in [OMA-DCD-TS].  Upon successful registration of a DCD channel which is to be delivered over BCAST, the DCD Server SHALL establish a new BCAST file delivery session for the channel using the procedures described in Section 5.1 of this specification or associate the DCD channel with an existing BCAST file delivery session.  Multiplexing of multiple DCD channels over a single BCAST file delivery session is considered out of scope for this specification.  
5.4 Deregistration

5.4.1 Application Deregistration

DCD Enabled Client Applications SHALL deregister with the DCD Client over the DCD-CAR interface as described in [OMA-DCD-TS].  Upon successful deregistration of a DCD Enabled Client Application, the DCD Client SHOULD terminate content reception for all remaining BCAST file delivery sessions associated with the application which are not being used to service subscriptions for any other DCD Enabled Client Applications.
5.4.2 Channel Deregistration

DCD Content Providers SHALL deregister DCD channels with the DCD Server over the DCD-CPR interface as described in [OMA-DCD-TS].  Upon successful deregistration of a DCD channel, the DCD Server SHOULD terminate all BCAST file delivery sessions associated with the DCD channel which are not being used to deliver content for any other DCD channel or DCD-3 administrative messaging.
5.5 Subscription
5.5.1 DCD Client

5.5.1.1 Provisioning of BCAST access parameters for pre-subscribed channels or default subscriptions

If OMA Device Management is available on the device, then:

The DCD Client SHALL support provisioning of the BCAST access parameters for pre-subscribed DCD Channels or default subscriptions by using OMA Device Management [OMA DM].
5.5.1.2 Subscription to a DCD Channel Delivered over BCAST

Upon receiving a ChannelSubscriptionResponse for a DCD Channel where the dcd-2-connection-profile includes the ‘bcast-access-info’ element, the DCD Client MAY initiate content reception over BCAST or may choose to use other available delivery bearers.  The mechanism through which the DCD Client determines whether to receive DCD content over BCAST or other available delivery bearers is considered out of scope for this specification.  

If the DCD Client chooses to receive content over BCAST, the DCD Client SHALL indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should initiate content reception for the BCAST file delivery session associated with the channel and provide the BCAST FD-C with the BCAST access information for the channel contained in the ‘bcast-access-info’ element.
5.5.1.3 Channel Metadata Update 

Upon receiving a ChannelUpdate message for a DCD Channel for which content is currently being received over BCAST, the DCD Client SHALL perform the following actions:

· If the dcd-2-conneciton-profile in the Channel Metadata contained in the ChannelUpdate contains a ‘bcast-access-info’ element which is empty, the DCD Client SHALL indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should terminate content reception for the channel.

· If the dcd-2-connection-profile in the Channel Metadata contained in the ChannelUpdate message contains a ‘bcast-access-info’ element with updated BCAST access information, the DCD Client SHALL indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should terminate content reception for the BCAST file delivery session on which the content for the DCD channel is currently being received.  The DCD Client SHALL then indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should initiate content reception for the BCAST file delivery session specified in the updated channel metadata and provide the BCAST FD-C with the BCAST access information for the channel contained in the ‘bcast-access-info’ element.  
Upon receiving a ChannelUpdate message for a DCD Channel for which content is not currently being received over BCAST, the DCD Client SHALL perform the following actions:

· If the dcd-2-connection-profile in the Channel Metadata contained in the ChannelUpdate message contains a ‘bcast-access-info’ element with BCAST access information, the DCD Client MAY initiate content reception over BCAST or may continue to use other available delivery bearers.  If the DCD Client chooses to receive content via BCAST, the DCD Client SHALL indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should initiate content reception for the BCAST file delivery session associated with the channel and provide the BCAST FD-C with the BCAST access information for the channel contained in the ‘bcast-access-info’ element.
5.5.1.4 Unsubscription from a DCD Channel Received over BCAST
6. Upon receiving a ChannelUnsubscriptionResponse for a DCD Channel for which content is currently being received over BCAST, the DCD Client SHALL indicate to the BCAST FD-C via the DCD-BCAST-3 interface that it should terminate content reception for the BCAST file delivery session associated with the channel.  
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6.5.2 DCD Server
6.5.2.1 Internal Subscription to a Channel Delivered over BCAST
Upon receiving a ChannelSubscriptionRequest for a DCD Channel not currently delivered over BCAST, the DCD Server MAY choose to initiate delivery over BCAST for the DCD Channel.  The mechanism through which the DCD Server determines whether to initiate delivery over BCAST for a DCD channel on subscription request is considered out of scope for this specification.  If the DCD Server chooses to initiate delivery over BCAST for the DCD Channel, the DCD Server SHALL follow the procedures described in Section 5.1 of this document to establish a BCAST file delivery session for the channel.  

Upon creating a ChannelSubscriptionResponse message for a DCD channel delivered over BCAST, the DCD Server SHALL include a ’bcast-access-info’ element in the dcd-2-connection-profile of the Channel Metadata provided in the response.  The ‘bcast-access-info’ element SHALL contain access information for the BCAST file delivery session associated with the DCD channel as described in Section 7 of this document.  

6.5.2.2 External Subscription to a Channel Delivered over BCAST

Upon receiving a ChannelSubscriptionNotification message for a DCD Channel not currently delivered over BCAST, the DCD Server MAY choose to initiate delivery over BCAST for the DCD Channel.  The mechanism through which the DCD Server determines whether to initiate delivery over BCAST for a DCD channel on subscription notification is considered out of scope for this specification.  If the DCD Server chooses to initiate delivery over BCAST for a DCD Channel, the DCD Server SHALL follow the procedures described in Section 5.1 of this document to establish a BCAST file delivery session for the channel.  

Upon creating a ChannelSubscriptionNotification message for a DCD channel delivered over BCAST, the DCD Server SHALL include a ’bcast-access-info’ element in the dcd-2-connection-profile of the Channel Metadata provided in the message.  The ‘bcast-access-info’ element SHALL contain access information for the BCAST file delivery session associated with the DCD channel as described in Section 7 of this document.  

6.5.2.3 Unsubscription from a Chanel Delivered over BCAST
Upon receiving a ChannelUnsubscriptionRequest message for a DCD channel delivered over BCAST, the DCD Server MAY choose to terminate delivery over BCAST for the channel.  If the DCD Server chooses to terminate delivery over BCAST for the DCD Channel, the DCD Server SHALL follow the procedures described in Section 5.2 of this document to terminate the BCAST file delivery session associated with the channel

6.6 Content Delivery 
In order for any DCD Content to be delivered over BCAST, the following preconditions must be fulfilled.

· The DCD Content SHALL be associated with a specific DCD Channel
· The DCD Channel SHALL be associated with a BCAST File Delivery Session
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6.6.1.1 

· 
· 
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· 

6.7.1 Content Packaging

The usage of FLUTE is defined in [BCAST] and FLUTE Schema is defined in [BCAST10-XMLSchema-FD-FDT] 
6.7.1.1 DCD Client

6.7.1.1.1 Unpackaging of the delivered FLUTE File

When the DCD Client receives a FDT and associated files,the DCD client  SHALL retrieve the DCD Content referenced in  the attribute TOI=1 in the [BCAST10-XMLSchema-FD-FDT] schema, and

· Proceed according to rules and procedures in chapter 6.1.5.4 Content Update Push of the the [OMA-TS-DCD_Semantics-V1_0] with the foloowing clarifications. The DCD Client SHALL 
· ignore the requremenet for a valid session-id  

6.7.1.2 DCD Server
6.7.1.2.1 Preparing Delivering Content over FLUTE 

When receiving request for content delivery over FLUTE the DCD Server SHOULD

· Verify that content is from a single DCD BCAST channel is deliver over a single FLUTE Channel expressed as a TSI / IP-address / Port number according to rules and procedures in [RFC 3926] 

Note: Any BCAST delivery where the a DCD BCAST channel tht is not delivered over a single FLUTE Channel is out of scope for this specification

The DCD Server SHALL create a FLUTE FDT according to [RFC 3926] and [BCAST10-XMLSchema-FD-FDT], where 

· the DCD Contentas as defined  in chapter 9.1 of the [OMA-TS-DCD_Semantics-V1_0] in the delivery SHALL have TOI=1 in the FDT

· the following file objects that is directly or indirectly referenced from the DCD content MAY be delivered in the same FLUTE FDT as sequential Files elements according to the rules of [BCAST10-XMLSchema-FD-FDT]
The DCD Server SHOULD send the FDT and associated files to the BCAST Server

The interface between the DCD Server and the BCAST server is unspecified and therefore out of scope for this Specification.

7. DCD over BCAST Interfaces 

The DCD over BCAST adaptation includes a set of adaptation specific interfaces through which DCD enabler entities interact with BCAST entities to provision BCAST file delivery sessions and manage content delivery over BCAST. This section describes the adaptation specific interfaces and the degree of standardization of these interfaces in this release of the DCD enabler.  

7.1 DCD-BCAST-1 Interface 

The DCD-BCAST-1 interface SHALL allow the DCD Server to interact with the BCAST Service Distribution / Adaptation function to provision broadcast sessions and to insert DCD content into the BCAST enabler.  A complete description of the functions provided by the DCD-BCAST-1 interface is contained in Appendix B.3.1 of [OMA-DCD-AD].  

The details of this interface are left unspecified in this release of the DCD enabler, but may be subject to specification in future releases of the enabler.
7.2 DCD-BCAST-2 Interface 

The DCD-BCAST-2 interface SHALL allow the DCD Server to interact with the BCAST Subscription Management function to provision subscription information for DCD channels distributed over BCAST.  A complete description of the functions provided by the DCD-BCAST-2 interface is contained in Appendix B.3.2 of [OMA-DCD-AD].

The details of this interface are left unspecified in this release of the DCD enabler, but may be subject to specification in future releases of the enabler.
7.3 DCD-BCAST-3 Interface 

The DCD-BCAST-3 interface SHALL allow the DCD Client to interact with the BCAST Client to initiate content reception and to receive DCD content delivered over BCAST. A complete description of the functions provided by the DCD-BCAST-2 interface is contained in Appendix B.3.3 of [OMA-DCD-AD].

 The details of this interface are left unspecified in this release of the DCD enabler, but may be subject to specification in future releases of the enabler.
8. DCD over BCAST Metadata 

The DCD Client initiates content reception for a DCD channel delivered over BCAST by providing the BCAST File Delivery Client with access information for the BCAST service associated with the DCD channel through the DCD-BCAST-3 interface.  In order for the DCD Client to provide BCAST access information for a channel to the BCAST FD-C, it must first obtain this information through DCD metadata.  This section discusses the DCD metadata format used to describe BCAST access information and the mechanisms through which the DCD Client can obtain this information for DCD channels delivered over BCAST.  

8.1 Metadata Format for BCAST Access Information 

BCAST Access Information is encapsulated in DCD metadata through the bcast-access-info element in the Application Profile and Channel Metadata described in Sections 8.1 and 8.2 of [OMA-TS-DCD] respectively.  This element defines three mutually exclusive sub-elements through which BCAST access information for a specific channel or interface may be provided.  DCD entities providing BCAST access information via DCD metadata SHALL include one of the three sub-elements described below for each DCD channel or interface for which access information is provided.   

8.1.1 service-fragment-reference Element

DCD entities using the service-fragment-reference element to describe the BCAST access information associated with a DCD channel or interface SHALL include this element with a URI matching the ‘id’ attribute of the OMA BCAST Service Guide ‘Service’ fragment for the BCAST service associated with the DCD channel or interface.  

This element SHOULD be used when a BCAST Service Guide instance containing access information for the BCAST service associated with a DCD channel or interface is already available to the BCAST FD-C.  This element allows the DCD enabler to provide a URI referencing a ‘Service’ fragment which is part of an existing BCAST Service Guide instance.   

8.1.2 access-fragment Element

DCD entities using the access-fragment element to describe the BCAST access information associated with a DCD channel or interface SHALL include this element with a complete, well-formed BCAST Service Guide ‘Access’ fragment as described in Section 5.1.2.4 of [BCAST-TS-Service_Guide] indicating the access information for the BCAST service associated with the DCD channel or interface.  One or more instances of the access-fragment element may be instantiated for a given DCD channel or interface, each containing a separate BCAST Service Guide ‘Access’ fragment.  

8.1.3 sdp-description Element 

DCD entities using the sdp-description element to describe the BCAST access information associated with a DCD channel or interface SHALL include this element with a complete, well-formed SDP description as described in IETF RFC 2327 indicating the access information for the BCAST service associated with the DCD channel or interface.  One or more instances of the sdp-description element may be instantiated for a given DCD channel or interface, each containing a separate SDP session description.  

8.2 DCD-2 BCAST Access Information Metadata

BCAST Access Information for the DCD-2 interface associated with DCD channels delivered over BCAST SHALL be provided through the dcd-2-connection-proflie in the Channel Metadata for each channel as described in Section 8.2 of [OMA-TS-DCD].

The DCD Server SHALL populate the bcast-access-info element in the dcd-2-connection-profile of the Channel Metadata for each channel [as described in above sections].

8.3 DCD-3 BCAST Access Information Metadata

BCAST Access Information for the broadcast instantiation of the DCD-3 delivered over BCAST SHALL be provided through the broadcast-profile in the dcd-3-connection-profile of the Application Profile as described in Section 8.1 of [OMA-TS-DCD]. 
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Appendix B. Static Conformance Requirements
(Normative)

The notation used in this appendix is specified in [SCRRULES].

The following is a model of a set of SCR tables.  DELETE THIS COMMENT

B.1 SCR for XYZ Client

	Item
	Function
	Reference
	Status
	Requirement

	XYZ-C-001
	Something mandatory
	Section x.y
	M
	(XYZ-C-001 OR XYZ-C-003) AND
 XYZ-C-002

	XYZ-C-002
	Something optional
	Section x.y
	O
	

	XYZ-C-003
	Dependencies on ZYX
	Section x.y
	M
	ZYX:MCF

	XYZ-C-004
	Dependencies on ZYX
	Section x.y
	O
	ZYX:OCF


B.2 SCR for XYZ Server

	Item
	Function
	Reference
	Status
	Requirement

	XYZ-S-001
	Something mandatory
	Section x.y
	M
	XYZ-S-001 OR XYZ-S-002 OR XYZ-S-003

	XYZ-S-002
	Something optional
	Section x.y
	O
	

	XYZ-S-003
	Dependencies on ZYX
	Section x.y
	M
	ZYX:MSF

	XYZ-S-004
	Dependencies on ZYX
	Section x.y
	O
	ZYX:OSF


Appendix C. Packaging Content using Mutipart Mime in a FLUTE ATOM example

Appendix D. Using SDP to describe the connection Profile

The IP destination address shall be defined according to the "connection data" field ("c=") of SDP [RFC 2327, RFC 3266] The destination port number shall be defined according to the <port> sub-field of the media announcement field ("m=") of SDP [RFC 2327]

Here is a full example of SDP description describing a FLUTE session:

v=0

o=user123 2890844526 2890842807 IN IP6 2201:056D::112E:144A:1E24

s=File delivery session example

i=More information

t=2873397496 2873404696

a=mbms-mode:broadcast 1234 1
a=FEC-declaration:0 encoding-id=1

a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9

a=flute-tsi:3

m=application 12345 FLUTE/UDP 0

c=IN IP6 FF1E:03AD::7F2E:172A:1E24/1

b=64

a=lang:EN

a=FEC:0
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