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1 Reason for Change

As per the discussions during the London meeting, the relocation of Appendix C into the main chapters is proposed.
2 Impact on Other Specifications

N/A

3 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

4 Recommendation

It is recommended that this CR be discussed and agreed.

5 Detailed Change Proposal
Change 1: Insertion of Appendix C text into chapter 4 

4.2  State Model

The main purpose of the DCD Enabler is the delivery of DCD Content to the DCD Enabled Client Applications. The DCD Channel is defined as a primary delivery construct, therefore the state model of the DCD Enabler is channel-centric. The state of the channel is driven by the actions of external actors such as the DCD Enabled Client Application and the DCD Content Provider. These actions define the lifecycle of the DCD Enabler.

As far as content delivery is concerned, a delivery channel can be reduced to a simple “pipe” involving a single DCD Enabled Client Application, DCD Client, DCD Server, and a single Content Provider. Any other topologies (e.g. an application consuming content from multiple content providers) could be viewed as a composition of delivery channels. From the content delivery perspective, the states of the DCD Client and the DCD Server are correlated with the states of the DCD Channel, and could be amalgamated within the channel states (e.g. the DCD Channel may only be in an “active” state if the DCD Client is “activated”).

The DCD Channel has the following states:

· Inactive – this is the initial state of the DCD Channel. The DCD Channel is in this state prior to registration of both the DCD Enabled Client Application and the DCD Content Provider, or after the DCD Enabled Client Application or the DCD Content Provider deregistered with the DCD Server. There is no content delivery in this state.
· Active – this state is associated with the delivery of the DCD Content. When the DCD Channel is in the Active state, the DCD Content Provider may deliver content to the DCD Enabled Client Application. Whether or not the content is being delivered (e.g. “dormant” DCD Channel) does not affect the state of the DCD Channel.
· Suspended – this state is a result of content delivery suspension request triggered by the DCD Enabled Client Application, by the DCD Service Provider, or by the DCD Content Provider. The suspension request is either explicit (i.e. using DCD-CADE and DCD-CPDE interfaces) or implicit (i.e. using Channel Metadata provided at registration).
In the receive-only client case the DCD Channel states defined above are redefined as follows:

· Inactive – this is the initial state of the DCD Channel. There is no content delivery in this state. The DCD Client is not "listening" to the receive-only channel or the Service provider has not yet defined the receive-only channel in the network. 
· Active – this state is associated with the delivery of the DCD Content. When the DCD Channel is in the Active state, the DCD Content Provider may deliver content to the DCD Enabled Client Application. Whether or not the content is being delivered (e.g. “dormant” DCD Channel) does not affect the state of the DCD Channel. The DCD Client MUST "listen" to the subscribed receive-only channel in this state.
· Suspended – this state is a result of content delivery suspension request triggered by the DCD Enabled Client Application. The suspension request is explicit using DCD-CADE or implicit suspension through channel metadata (e.g. suspend when roaming).
The diagram in Figure 2 shows DCD Channel state transitions.
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Figure 2: DCD Channel state transitions

Activate: The DCD Channel transition from the state Inactive to Active is a result of registration of both the DCD Enabled Client Application and the DCD Content Provider. If the DCD Enabler cannot bind the DCD Enabled Client Application with the Content Provider, (i.e. unable to match application preferences with registered Content Providers) the DCD Channel remains in the Inactive state. The prerequisite to establishing content delivery is successful registration of the DCD Enabled Client Application and of the matching DCD Content Provider. There is no requirement on the order in which these entities register with the DCD Enabler. The Activate transition may also include the subscription to the DCD Channel.
Deactivate: The DCD Channel transition back to the Inactive state occurs upon deregistration of either the DCD Enabled Client Application or the DCD Content Provider. Deregistration is a result of one of the following events:

· the content channel is no longer available
· the application content preferences have changed
· the application unsubscribed from the DCD Channel
· the application is uninstalled from the device and deregistered from the DCD Client
Suspend: The DCD Channel transition to the Suspended state occurs when the DCD Enabled Client Application, the DCD Service Provider, or the DCD Content Provider requests the DCD Enabler to suspend content delivery. The content delivery suspension request may be issued directly using the DCD-CADE and DCD-CPDE interfaces or indirectly using settings in the Channel Metadata (e.g. suspend delivery when roaming).

Unsuspend: The DCD Channel transition from the Suspended to Active state occurs when the DCD Enabled Client Application, the DCD Service Provider, or the DCD Content Provider issues a request to resume channel delivery. The channel delivery may be resumed as a result of an interface action via DCD-CADE and DCD-CPDE or when the content delivery suspension condition specified in the Channel Metadata is no longer valid.
Change 2: Insertion of Appendix C text into chapter 5
5. DCD Lifecycle
This chapter describes each step of the DCD lifecycle as defined the DCD AD. The following descriptions and diagrams are applicable for devices capable of bi-directional communication unless it is explicitly stated for receive-only clients (e.g. DVB-H, CBS, MBMS etc.). 
5.1. Client Activation and Deactivation
The DCD Client activation is the prerequisite to the operations of DCD service, such as application registration with the DCD Server, content delivery, administrative operations, etc. The activation results in establishing the session between the DCD Client and the DCD Server (0). Subscriber authentication may be required in order to proceed with the activation and establish the session (10.1 and 10.2).

The DCD Client activation process may be triggered by device provisioning, installation of the DCD Client, registration of the first DCD-Enabled Client Application (0), user’s interaction, etc. Alternatively, the DCD Client activation may be triggered by a DCD Server; the DCD Server may request DCD Client activation on a single device or on multiple devices (e.g. new service activation via push or broadcast, controlled DCD Service deployment, etc.).
A single DCD Client may communicate with one or more DCD Servers resulting in one or more activation processes, each of these is performed with a separate DCD Server. The DCD Server address may be preconfigured in the DCD Client, supplied by an application as a part of the Application Profile, or provided by other means (e.g. OMA DM).

Upon activation, the DCD Client and the DCD Server establish the session. The session provides the context for registering the new DCD-Enabled Client Applications, setting up the delivery options as part of the Application Profile and Channel Metadata, performing content delivery, administrative actions, etc.

The details of client activation are defined in 7.1.3.1.

Deactivation of DCD Client occurs upon the deactivation request from the DCD Client (see Section 7.1.3.2) or following the deactivation notification from the DCD Server (see Section 7.1.3.2.2). Deactivation may be a result of deregistration of all DCD Enabled Client Applications, cancellation or suspension of the DCD service, etc. Deactivation results in session termination and means tearing the association between the DCD Client and the DCD Server. Deactivation doesn’t imply termination of the DCD Client, moreover, upon deactivation with one DCD Server the DCD Client may have valid sessions with other DCD Servers.
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Figure 3: Client Activation options: (1) unauthenticated activation, (2) authenticated activation, (3) unauthenticated activation by server request, (4) authenticated activation by server request
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Figure 4: Client Deactivation options: (1) DCD Client requesting deactivation (2) DCD Server requesting deactivation
In receive-only clients, client activation means that the DCD Client begins listening to the DCD-3 channel. 

The DCD Client activation process may be triggered by device provisioning, installation of the DCD Client, registration of the first DCD-Enabled Client Application (C.3), user interaction, etc.

The DCD-3 connection profile that the DCD Client should use to listen to the DCD Server will be established through device provisioning or by Application Profile (DCD-3 connection profile) reception in the DCD Client as part of application registration process.
In the broadcast only case session-id is not allocated during the Client Activation process and therefore it is not used during the service lifecycle. 

Deactivation occurs when the DCD Client stops listening to the DCD-3 channel. It may be triggered as a result of last DCD Enabled Client Application deregistration or by explicit command from the DCD Server.
5.2. Registration

5.2.1. Application Registration
The DCD Enabled Client Application needs to be registered with the DCD Enabler in order to receive DCD Content. An application registers with the DCD Enabler using the DCD-CAR interface of the DCD Client. Some general purpose applications (e.g. browser, RSS viewer, etc.) could be registered indirectly (i.e. by another application, device runtime, DCD Client, etc.) At registration, the DCD Client receives an Application Profile, which contains a Channel Metadata for all channels supported by the application along with the application settings common for all channels (e.g. application-ID, DCD-3 connection profile, etc.). 
Following application registration with the DCD Client, the DCD Client registers the application with the DCD Server. The registration message to the DCD Server contains an entire Application Profile or a subset of the Application Profile. The DCD Server matches the DCD Enabled Client Application with one or more registered content channels based on the preferences in the Application Profile. These preferences could be explicit (i.e. a channel-ID or a channel address of the DCD Content Provider) or implicit (i.e. the application-ID or the content types supported by the application). The registration response from the DCD Server contains the “Channel Guide” which is the list of Channel Metadata for the channels matching application preferences. The registration process may be followed by a subscription to the channels offered on the Channel Guide.

Channel Metadata within the Application Profile submitted by the DCD Enabled Client Application at registration could be changed during the subscription process or following the subscription (e.g. when device capabilities have changed).
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Figure 5: Application Registration
In receive-only clients, as a consequence of the registration process, the DCD Client matches the DCD Enabled Client Application with one or more content channels, discovered through the Channel Discovery process based on the preferences in the Application Profile. These preferences could be explicit (i.e. a channel-ID) or implicit (i.e. an application-ID or the content types supported by the application). 

5.2.2. Channel Registration
The DCD Content Provider registers with the DCD Enabler by interacting with the DCD-CPR interface of the DCD Server. The DCD-CPR interface supports dynamic channel registration and allows Content Providers to “plug-in” the new channels into the DCD Enabler. At registration, the Content Provider supplies Channel Metadata for offered DCD Channels. This metadata contains settings used by the DCD Server and the DCD Client to establish content delivery to appropriate DCD Enabled Client Applications. Similarly to integrating general purpose device applications with the DCD Enabler, a Content Provider may be engaged with the DCD Enabler through indirect, mediated registration performed by a DCD Service Provider or any other authorized entity.   

The DCD Enabler matches registered DCD Enabled Client Applications and DCD Content Providers. Upon the registration, the DCD Enabled Client Applications receive a list of matching channels in the registration response. Upon the registration of the new channel, the DCD Enabler may send channel availability notifications to the devices with matching applications installed. The binding between a DCD Enabled Client Application and content channels is dynamic and may change according to the settings defined by the Application Profile. The DCD Enabler uses explicit or implicit binding to match the applications and the Content Providers. In the case of explicit binding, the DCD Enabler matches an application with a Content Provider using an address of the Content Provider or a channel-ID supplied in the Application Profile. Alternatively, the DCD Enabler may match an application with a Content Provider using an application-ID specified in the Channel Metadata provided by a Content Provider. In the case of implicit binding, the DCD Enabler matches the content types supported by the DCD-Enabled Client Application, as described by its Application Profile, with the content types for registered DCD Channels. 
DCD Content Provider may use registration process through DCD-CPR interface to change its channel offering at any time. These changes may result in channel availability notifications being sent to the devices with appropriate DCD Enabled Client Applications installed. DCD Content Provider initiated changes in Channel Metadata may trigger application unsubscription from these channels and/or termination of content delivery.

The details of application and content provider registration messages and of channel availability notification message are defined in 7.1.3.2 and 7.2.1.5. 
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Figure 6: Channel Registration options: (1) the notification of channel discovery and waiting request from the user, (2) the delivery of channel discovery information and waiting request from the user, (3) push the channel discovery information to the user
5.3. Deregistration

5.3.1. Application Deregistration
The DCD Enabled Client Application deregisters with the DCD Enabler by sending request to the DCD Client over DCD-CAR interface (see section 7.3.1.2 for details). Deregistration request could be issued as a result of user action, software removal, etc.  Alternatively, the DCD Client may deregister an application without receiving deregistration request (e.g. when discovers that the application is no longer available). The DCD Client notifies the DCD Server about application deregistration providing the application-ID of the application (see section 7.1.3.4 for details). The DCD Enabled Client Application should unsubscribe from all subscribed DCD Channels prior to deregistration. If application deregistration is initiated by the DCD Client, the DCD Client needs to unsubscribe from all outstanding subscriptions on behalf of the application. 
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Figure 7: Application Deregistration
In receive-only clients, when the last DCD Enabled Client Application is deregistered from the DCD Client, the DCD Client is expected to stop listening to the DCD-3 broadcast channel (Deactivation).

5.3.2. Channel Deregistration
The DCD Content Provider deregisters channels with the DCD Enabler by interacting with the DCD-CPR interface of the DCD Server. At deregistration, the Content Provider supplies channel-ID of DCD Channels that are deregistered. Deregistration of the Content Provider channels may also be done in the DCD Server without Content Provider request. DCD Server may then notify Content Provider about deregistration of the channel.

DCD Content Provider may use deregistration process through DCD-CPR interface to change its channel offering at any time. 

The details of Content Provider Channel Deregistration messages are defined in 7.2.1.6.
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Figure 8: Channel Deregistration options: (1) requested by the Content Provider, (2) requested by the DCD Server
5.4. Session Management
A session is a framework within which the DCD Client and the DCD Server communicate over the DCD interfaces for the purposes of providing a DCD service, such as the negotiation of DCD version and device capabilities, establishment of content delivery, and suspension / resumption of the DCD Channels. The term “session” in this context is not a transport-layer session, but rather an application session. It is therefore transport-independent. If the transport connection is broken or the device is power-cycled, the client can reconnect the transport connection and, if successful, it will be able to continue the previously established session. 

A session is established upon client activation (see Section 7.1.3.1). While establishing a session, the DCD Client and DCD Server authenticate themselves via the DCD-3 interface (see Section 10.1), and comply with the connection security requirements for DCD-3 operations per the policy of the Service Provider (see Section 10.2).

The DCD Client may initiate a session with the highest version of the protocol and the security level that it supports. The DCD Client may also re-establish a new session at any time during an active session. The DCD server will deny the session establishment if it does not support the requested DCD protocol version. If the DCD Client is denied session establishment the DCD Server SHALL respond providing the protocol version supported by the DCD Server and the DCD Client may retry session establishment. The protocol versions supported by the DCD Server and the DCD Client can be queried at any time - regardless if a session is active or not. Refer to 7.1.3 and 10.1 for further information of this mechanism. A session SHALL be instantiated per DCD Client.

Associated with each session is an auto expiry timer value called Session Time to Live (TTL) which is set by the DCD Server. The session becomes invalid when the Session TTL expires, or either the DCD Client or the DCD Server decides to end the session via client deactivation procedure (see Section 7.1.3.2).

A session is identified by a Session-ID, which is assigned upon session establishment. The Session-ID is unique within a DCD Server Domain. The Session-ID is associated with multiple Application-IDs, each of which refers to an Application Profile for a specific DCD Enabled Client Application and its capabilities expressed as metadata.

During a session, both the DCD Client and the DCD Server preserve the metadata describing the negotiated version and capabilities. The device is able to update the negotiated version and capabilities dynamically i.e. by re-activation if its capabilities have changed. The Session-ID however may not be dynamically altered during the lifetime of the session.
5.5. Subscription

To start content reception for a channel DCD-Enabled Client Application MAY need to perform a subscription to the DCD Channel. A subscription is an agreement between the DCD-Enabled Client Application and service provider that the DCD-Enabled Client Application is entitled to receive content for the specific DCD Channel. A subscription typically involves validity restrictions and rules (e.g. subscription is valid for a certain time period), which are agreed upon subscription.

In DCD a subscription can be established in two ways: either internally in the enabler based on the information in the Channel Guide or received upon channel discovery (see Section 7.1.3.10) or externally (e.g. via web browser). The DCD Enabler needs to be aware about subscriptions initiated externally and validates them with targeted DCD Enabled Client Application following the subscription notification from the DCD Content Provider.
In receive-only clients, subscription to a channel means that the DCD Client begins listening to the broadcast channel using the parameters specified in the DCD-2 connection profile and propagates data received to the DCD Enabled Client Application.  
Also in receive-only clients, a subscription can be established based on information received through channel discovery (see Section 7.1.3.10) or based on information obtained outside the enabler (e.g., application "knowledge" or user "knowledge")

5.5.1. Internal Subscription
The internal subscription SHALL be initiated by DCD-Enabled Client Application. The DCD-Enabled Client Application SHALL be able to initiate a subscription request to a specific channel based on the channel metadata received upon application registration or via other DCD channel discovery methods. The DCD-Enabled Client Application SHALL send a subscription request to DCD Client via DCD-CAR interface. The DCD Client SHALL forward the request via DCD-3 interface to DCD Server, which MAY notify the Content Provider of the channel with subscription notification (e.g. for charging purposes) over DCD-CPR interface.

The DCD Server SHALL validate the subscription and respond to DCD Client via DCD-3 interface indicating the success of the subscription request. If processing the request in DCD Server introduces significant delay (e.g. due to charging operations performed), the DCD Server SHALL first respond to DCD Client with pending status and report the final status at a later time (i.e. asynchronous subscription). Upon receiving the final result of the subscription, the DCD Client SHALL confirm the subscription procedure completed by delivering a confirmation message to DCD Server via DCD-3 interface and notify DCD-Enabled Client Application of the subscription.

5.5.2. External Subscription

5.5.2.1. Overview

In the external subscription the channel subscription is triggered externally to DCD Enabler (e.g. web browser). For example, a Content Provider may offer its DCD channels via a subscription portal, from which the consumers are able to discover available DCD Channels and to subscribe to them. From the DCD Enabler perspective external subscription is considered as a server initiated subscription because the external entity (e.g. DCD Content Provider or associated subscription portal) MUST notify the DCD Server of the subscription initiation. These notifications contain subscribed DCD Channel identifier (channel-ID) and information about subscribing device / user. Upon receiving subscription notification from an external entity, the DCD Server MUST send subscription notification to the DCD Client on the appropriate device. Any subscription external to the DCD Enabler MUST be confirmed with the target DCD-Enabled Client Application.
The DCD Server receives subscription notification from the DCD Content Provider (if the latter manages the subscription portal) over DCD-CPR interface (see Section 0 for details). The DCD Server SHALL further notify the DCD Client over the DCD-3 interface (See Section 7.1.3.9 for details). The DCD Client SHALL forward the subscription notification to the DCD-Enabled Client Application over the DCD-CAR interface. The associated messages carrying the application response MUST flow back via the same interfaces.

5.5.2.2. Subscription to an Unregistered Channel

In addition to the scenario described in the previous section, the DCD Enabled Client Application may also request subscription to a channel not yet registered with the DCD Service Provider (i.e. the channel doesn’t have channel-ID assigned). To facilitate the subscription to such channel the DCD Enabled Client Application provides the DCD Enabler with channel reference issued by the DCD Content Provider during external subscription. Upon receiving subscription request from the application (see section 7.3.1.3 for details), the DCD Client SHALL forward this request to the DCD Server over DCD-3 interface (see section 7.1.3.7 for details). When the DCD Server receives the subscription request for unregistered channel it MAY (depending on DCD Service Provider policy) create the request for channel registration and send it to the DCD Content Provider (see section 7.3.2.1 for details). Upon channel registration from the DCD Content Provider, the DCD Server sends subscription response to the DCD Client and the DCD Client sends subscription response to the DCD Enabled Client Application. These subscription responses contain channel-ID of the new registered channel.    
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Figure 9: Subscription options: (1) internal subscription, (2) (3) external subscription for the registered channel, (4) external subscription for the unregistered channel 
5.5.3. Subscription Personalization

Subscription personalization is fulfilled by the DCD Enabler and by the DCD Content Provider. As the DCD Content is opaque for the DCD Enabler, personalization by the DCD Enabler involves features independent of the DCD Channel content (e.g. by location, presence, user / device profile, etc.). These personalization options are expressed in Channel Metadata provided at subscription or supplied as a part of Application Profile during registration of the DCD Enabled Client Application. With subscription personalization by the DCD Enabler, the DCD Server and the DCD Client MUST perform adaptation of DCD Channel content in accordance with subscriber’s preferences in Channel Metadata (see section 8.2 for details). The DCD Enabled Client Application and the DCD Client may update personalization related Channel Metadata at any time during the subscription. The scope of Channel Metadata parameters for subscription personalization could be limited by policy of the DCD Service Provider or the DCD Content Provider.
Subscription personalization by the DCD Content Provider is associated with DCD Channel content and results in grouping users according to the subscription preferences (e.g. subscription filter). Content-based personalization occurs outside the DCD Enabler, yet the enabler MUST deliver the personalized content to a group of DCD Channel subscribers specified by the subscription identifier issued by the DCD Content Provider. 

Both personalization types are applicable for the internal and external subscriptions.
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Figure 10: Subscription Personalization options: (1) user initiated update, (2) Content Provider initiated update
In receive-only clients, subscription personalization by the DCD Enabler, the DCD Client MUST performs adaptation of DCD Channel content in accordance with subscriber’s preferences in Channel Metadata (see section 8.2 for details). The DCD Enabled Client Application and the DCD Client may update personalization related Channel Metadata at any time during the subscription. The scope of Channel Metadata parameters for subscription personalization could be limited by policy of the DCD Service Provider or the DCD Content Provider.
5.5.4. Subscription Termination
A subscription becomes invalid as a result of an unsubscription procedure or when the end criteria of the subscription are reached (e.g. subscription expiry time).
Similarly to subscription, the unsubscription can also be performed internally or externally to DCD Enabler. The flows of events in these approaches SHALL be analogous to subscription procedure (see Section 0 for unsubscription flows).
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Figure 11: Subscription Termination options: (1) unsubscription from User, (2) Application uninstalled or deregistered without unsubscription, (3) unsubscription from the Content Provider
In receive-only clients, a subscription becomes invalid as a result of an unsubscription procedure initiated from the DCD Enabled Client Application (i.e. terminating “listening”) or when decided by the Service provider (i.e. terminating “sending”).

5.6. Delivery

Content delivery occurs over DCD-1 or DCD-2 interfaces. The DCD Channel as a primary delivery construct carries DCD Content of interest to the DCD Enabled Client Application. The DCD Service Provider chooses the applicable content delivery methods based on the service policy and capabilities. The DCD Content could be delivered upon availability (i.e. upon retrieval from the DCD Content Provider or upon being published at the DCD Server), on schedule, or upon application request. In delivery upon availability mode, the push messages could carry the DCD Content or the notification of the DCD Content availability. In the delivery on schedule mode, the DCD Client can contact the DCD Server upon the predefined schedule. The delivery schedule may be requested by the DCD Enabled Client Application as a part of the Application Profile or established by the DCD Service Provider. A single DCD Channel may combine multiple delivery modes. For example, the RSS content could be delivered upon availability, but the content from the links embedded in the RSS document could be delivered upon application request following content consumption by the user.
Editor note: to review the aspect of DCD Client’s involvement in delivery method selection.
The main feature of the DCD Enabler is the ability to manage delivery of generic content using metadata supplied by the applications and content providers. Channel establishment is managed by the Application Profile (see section 8.1) provided by the DCD Enabled Client Application and by Channel Metadata (see section 8.2) supplied by the DCD Content Provider. The DCD Enabler uses Channel Metadata to establish general content handling settings for the DCD Channel. The DCD Content delivered over the DCD Channel is augmented by the Content Metadata (see section 8.3). The Content Metadata contains delivery settings for a particular content item and overwrites associated general settings, if defined in Channel Metadata.

A DCD Channel is typically associated with a set of content types and MIME types. Based on these types and based on the attributes provided in the Application Profile / Channel Metadata, the DCD Enabler may use different bearer networks for different DCD Channels. The attributes provided in Content Metadata may affect the choice of delivery bearer for the particular content item. This choice is based on delivery cost, bandwidth, quality of service (e.g. latency), etc.  For example, the DCD Enabler may deliver “movie channel” content as follows: movie guide over any available network, movie preview over 3G (if in “home” network) or over Wi-Fi, full movie over Wi-Fi only. The DCD Server makes the decision about the delivery network bearer based on device capabilities and dynamic information provided by the Contextual Information Upload (see section 7.1.3.5).
Content delivery over DCD Channel could be suspended upon the request from the DCD Enabled Client Application or from the DCD Content Provider (see section 5.8), or terminated upon unsubscription (see Section 5.6) or / and deregistration of the DCD Enabled Client Application or the DCD Content Provider (see section 5.4).
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Figure 12: Delivery options: (1) requested by user, (2) requested by schedule in the channel metadata, (3) content publication from the Content Provider and requested by user, (4) content publication from the Content Provider, notify to the user and requested by user, (5) content publication and push
In receive-only clients, content delivery occurs over the DCD-2 interface. The DCD Channel as a primary delivery construct carries DCD Content of interest to the DCD Enabled Client Application. The DCD Content could be delivered upon availability (i.e. upon retrieval from the DCD Content Provider or upon being published at the DCD Server) or based on schedule. 
The broadcasted messages transmitted over the DCD-2 interface carry the DCD Content (including content metadata). 
The delivery schedule will be set in the DCD Server by the Service Provider. 
The DCD Server makes the decision about the delivery network bearer based on device capabilities and network capabilities
5.7. Content Submission

Content submission occurs over the DCD-1 interface. Content submission allows DCD Content Providers to create DCD-enabled services featuring interaction with the DCD-Enabled Client Application for various purposes, e.g.:

· Submitting user or application created content, e.g. for a DCD-enabled photo blogging/sharing service.

· Form submission, e.g. for a DCD-enabled content search service.

· Personalizing service through submission of preferences to the Content Provider.

· Subscription operations with the Content Provider.

The DCD enabler facilitates these transactions, but is uninvolved in the details or handling of the submitted content. In its response, the DCD Content Provider may include content to be delivered to the DCD Client.


[image: image12.emf]Content Adaptation

DCD 

Client

DCD 

Server

Content 

Provider

DCD-Enabled 

Client 

Application

ContentSubmitRequest

DCD 

Client

DCD 

Server

Content 

Provider

DCD-Enabled 

Client 

Application

ContentUpdateRequest

ContentUpdateResponse

ContentUpdateResponse

ContentSubmitRequest

ContentUpdateResponse

Content 

Provider

Personalization 

Source

Personalization Info Aquisition

ContentConfirnation

(DeliverySuccess)

ContentConfirnation

(ReadSuccess)

ContentConfirnation

(ReadSuccess)


Figure 13: Content Submission
5.8. Suspension and Resumption

5.8.1. Channel Suspension

Channel Suspension can be initiated by a DCD Client or a DCD Server. The DCD Client issues Channel Suspend Request message (see section 7.1.3.11.1) upon the request from the DCD Enabled Client Application (see section 7.3.2.4.1) or when the suspension conditions in the Channel Metadata are satisfied (e.g. channel suspension when roaming). The DCD Enabled Client Application request to suspend a channel may not result in DCD Client sending the suspension request to the DCD Server if the channel is shared by multiple applications on the device. The Channel Suspend Request is an outcome of user unwillingness to have content delivered to their device due to some temporary conditions (e.g. roaming, insufficient storage, etc.)  

The DCD Server issues Channel Suspend Notification (see section 7.1.3.11.5) upon:

· suspend notification from the DCD Content Provider (see section 7.2.2.1.5);
· when the suspension conditions in the Channel Metadata are satisfied. These conditions could represent user preferences provided by the DCD Enabled Client Application or general channel preferences from the DCD Content Provider;  
· when the DCD Service Provider chooses to suspend a DCD Channel for a single user or a group of users (e.g. due to non-payment) or for all users (e.g. due to the issues with channel content)
If channel suspension is requested by the DCD Content Provider it affects all users subscribed to this DCD Channel and such suspension is associated with some temporary conditions at the content provider.

Both the DCD Client and the DCD Server may issue suspension for one, several, or all DCD Channels.
5.8.2. Channel Resumption

Channel Resumption can be initiated by a DCD Client or a DCD Server. The DCD Client can only resume the channels previously suspended by the DCD Client and the DCD Server can only resume the channels previously suspended by the DCD Server. The DCD Client issues Channel Resume Request message (see section 7.1.3.11.3) upon the request from the DCD Enabled Client Application (see section 7.3.2.4.3) or when the suspension conditions in the Channel Metadata are no longer satisfied (e.g. user returned to home network). 

The DCD Server issues Channel Resume Notification (see section 7.1.3.11.7) upon:

· channel resume request from the DCD Content Provider (see section 7.2.2.1.7), if previously suspended due to the DCD Content Provider request;
· when the suspension conditions in the Channel Metadata is no longer satisfied, if previously suspended due to the suspension conditions in the Channel Metadata; 
· when the DCD Service Provider chooses to resume the channel, if previously suspended by the Service Provider 
Both, the DCD Client and the DCD Server may resume one, several, or all suspended DCD Channels.
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Figure 14: Suspend and Resume options: (1) requested by user, (2) requested by Content Provider
5.9. Operation Interface Mapping

	
	CAR/CADE
	DCD-1/DCD-2/DCD-3
	CPR/CPDE

	Operation
	Pull
	Push
	Pull
	Push
	Notification
	Pull
	Push

	
	
	
	PTP
	PTP
	Broadcast
	PTP
	Broadcast
	
	

	DC activation
	-
	-
	[7.1.3.1]
	TBD
	TBD
	-
	-
	-
	-

	DC deactivation
	-
	-
	TBD
	TBD
	TBD
	-
	-
	-
	-

	DECA Registration
	TBD
	-
	[7.1.3.2]
	-
	-
	-
	-
	-
	-

	DECA deregistration
	TBD
	TBD
	TBD
	TBD
	TBD
	-
	-
	-
	-

	Channel Discovery
	TBD
	TBD
	[7.1.3.5]

[7.1.3.6.3]
	[7.1.3.4]

[7.1.3.6.1]
	[7.1.3.4]

[7.1.3.6.1]
	[7.1.3.4]

[7.1.3.6.2]
	[7.1.3.4]

[7.1.3.6.1]
	-
	-

	Channel Subscription
	[7.3.1.1]
	-
	TBD
	TBD
	TBD
	-
	-
	[7.2.1.1]
	[7.2.1.3]

	Channel un-subscription
	[7.3.1.3]
	-
	TBD
	TBD
	TBD
	-
	-
	[7.2.1.2]
	[7.2.1.4]

	Subscription Status Update
	TBD
	[7.3.1.2]
	TBD
	TBD
	-
	-
	-
	TBD
	TBD

	Update subscription
	
	
	
	
	
	
	
	
	[7.2.1.5]

	Channel Suspend
	TBD
	TBD
	TBD
	[7.1.3.4]
	[7.1.3.4]
	TBD
	TBD
	TBD
	TBD

	Channel Resume
	TBD
	TBD
	TBD
	[7.1.3.4]
	[7.1.3.4]
	TBD
	TBD
	TBD
	TBD

	Content delivery
	TBD
	TBD
	[7.1.1.1]


	[7.1.2.1]


	[7.1.2.1]


	[7.1.2.2]


	[7.1.2.2]


	TBD
	TBD

	Content submission
	[7.3.2.3]
	-
	[7.1.1.2]
	-
	-
	-
	-
	[7.2.2.3]
	-

	User tracking report
	TBD
	TBD
	[7.1.3.5]
	-
	-
	[7.1.3.4]
	[7.1.3.4]
	TBD
	TBD

	Contextual Information Upload
	-
	-
	[7.1.3.3]
	-
	-
	[7.1.3.4]
	[7.1.3.4]
	-
	-

	Content Provider Channel Registration
	-
	-
	-
	-
	-
	-
	-
	TBD
	[7.2.1.6]


Table 1 –  DCD Operation-Interface mapping
Editor's Notes:   "TBD" – Applicable for future revisions


"-"    – Not applicable 
Change 3: Insertion of Appendix C text into chapter 6 

6. DCD Operations

6.1.  DCD Client Operations

6.1.1.   Client Activation

Upon the first DCD-Enabled Client Application to register with a particular DCD Server, a DCD Client SHALL activate the service with the DCD Server as defined by the applicable DCD-3 connection profile. In order to activate the service, the DCD Client SHALL send ClientActivationRequest message with Version, Authentication-Mode, and other parameters, as described in section 7.1.3.1.1.

If the DCD Server does not require authentication and no errors occurred, the DCD Client receives a ClientActivationResponse indicating successful activation.

If the DCD Server requires authentication, the DCD Client receives a ClientActivationResponse message indicating that authentication is required. In this case, the DCD Client SHALL send a ClientActivationRequest message including the Auth-Info parameter in accordance with the Auth-Info parameter from the ClientActivationResponse message. If the DCD Client is successfully authenticated by the DCD Server and no errors occurred, the DCD Client receives a subsequent ClientActivationResponse indicating successful activation.

If the DCD Server responded with an indication that authentication was rejected, the DCD Client SHALL NOT automatically resend the ClientActivationRequest message.

If the DCD Server responded with an indication of a temporary failure condition showing that DCD Server is unavailable, the DCD Client SHALL re-attempt to activate the service at a later time.
In the event of successful activation, the ClientActivationResponse message contains Session-ID parameter issued by the DCD Server. The DCD Client SHALL include this Session-ID parameter in all messages sent to the DCD Server during the lifetime of the session.

If it receives a RequestForClientActivation message from the DCD Server, the DCD Client SHALL initiate service activation with a ClientActivationRequest message, as described in section 7.1.3.1.2.

The DCD Client MAY deactivate the DCD service at any time. To deactivate the service, the DCD Client SHALL send a ClientDeactivationRequest to the DCD Server, as described in section 7.1.3.2. The DCD Client SHALL re-attempt to deactivate the service at the later time if the ClientDeactivationResponse message from the DCD Server contains “Failure” as a value of the Status parameter.

If it receives a ClientDeactivationNotification message from the DCD Server, the DCD Client SHALL NOT attempt to reactivate the service with that DCD Server until it receives a RequestForClientActivation message from the DCD Server.

Upon deactivation of the DCD Service triggered by deregistration of the last DCD Enabled Client Application, the DCD Client SHOULD remove any remaining registration information for registered DCD Enabled Client Applications.
6.1.2.   Application Registration

In order to allow a DCD Enabled Client Application to receive the content from the DCD Enabler, a DCD Client SHALL register the application with the enabler at the applicable DCD Server to which DCD service has been previously activated. In certain broadcast scenarios where uplink to the DCD Server is not available, the registration is local to the DCD Client and the text below is not applicable.

When it receives an ApplicationRegistrationRequest message from the DCD Enabled Client Application (see section 7.3.1.1) or it receives the Application Profile (see section 8.1) through other means (e.g. from mediator or preconfigured) , the DCD Client SHALL send an ApplicationRegistrationRequest message to the DCD Server including the Application Profile and other parameters, as described in section 7.1.3.3.

If the DCD Server responded with an indication of a temporary failure condition showing that DCD Server is unavailable , the DCD Client SHALL re-attempt to register the application at a later time.
If no errors occurred, and the DCD Client receives the ApplicationRegistrationResponse message from the DCD Server, the DCD Client SHALL respond to the DCD Enabled Client Application with a corresponding ApplicationRegistrationResponse message.

If the ApplicationRegistrationResponse message from the DCD Server contains Channel Metadata (see section 8.2) for channels successfully matched to the Application Profile preferences, the DCD Client SHALL extract the application-related subset of Channel Metadata and specify its location in the Channel-Discovery-Information parameter of the ApplicationRegistrationResponse message to the DCD Enabled Client Application.   

Upon receiving an ApplicationDeregistrationRequest message from the DCD Enabled Client Application (see section 7.3.1.2), the DCD Client SHALL respond with an ApplicationDeregistrationConfirmation message indicating successful deregistration. Consecutively, the DCD Client SHALL send an ApplicationDeregistrationNotification message to the DCD Server, as described in section 7.1.3.4. If no errors occurred, the DCD Client receives the DCD Server response in the ApplicationDeregistrationResponse message.
The DCD Client SHALL re-attempt to deregister the application with ApplicationDeregistrationNotification message at the later time if the ApplicationDeregistrationResponse message contains “Failure” as a value of the Status parameter. If the Status parameter value is “Success”, the DCD Client SHOULD remove all data associated with the deregistered DCD Enabled Client Application.
For the receive-only client case:

DCD Enabled Client Application registers itself with DCD Client over DCD-CAR interface

· Application Profile
· DCD Enabled Client Application provides DCD-3 connection profile with broadcast profile as defined in Section 8.1
· Channel Metadata including DCD-2 connection profile
· DCD Enabled Client Application provides list of channels with their related DCD-2 connection profiles
DCD Client listens to the following channels:

· DCD-3 Admin broadcast channel
· DCD-2 Content broadcast channels
DCD Enabled Client Application deregister itself from DCD Client over DCD-CAR interface

6.1.3.   Channel Subscription
For the receive-only client case:

DCD Enabled Client Application subscribes / unsubscribes to a channel (DCD-CAR interface)

DCD Client locally subscribes / unsubscribes to a channel by listening / stop listening to the specific channel

6.1.4.   Content Delivery
6.1.5. For the receive-only client case:
DCD Client listens to channel based on parameters specified in DCD-2 connection profile

DCD Client receives content and delivers the received content to the DCD Enabled Client Application via DCD-CADE

6.1.5.1.   Automatic Content Update by Schedule

The following refers to DCD Client handling of the DCD-1 ContentUpdateRequest message, as sent for scheduled update of specific channels.

DCD Clients SHALL request content updates for channels per the pull-schedule channel metadata attribute, unless prohibited from doing so at the scheduled time, e.g.:

· If the deliver-when-roaming channel metadata attribute is false, DCD Clients SHALL NOT automatically request content updates if they are aware that the user is being served by a domestic roaming network, or is internationally roaming.
· If the DCD Client has suspended delivery for a channelis suspended, the DCD Client SHALL NOT automatically request content updates for that channel.

DCD Clients SHALL send a single ContentUpdateRequest message for update of multiple channels if:

· the channels are due for update at the same time

· the channels have the same channel-address 

· the same DCD-1 connection profile settings are applicable for the channels
In creating ContentUpdateRequest messages for scheduled content updates, DCD Clients SHALL include:

· the session-id for the active DCD session with the DCD Server via which the channel was subscribed

· a new message-id value

· the channel-id for each channel to be updated

DCD Clients SHALL send ContentUpdateRequest messages to the DCD Server at the applicable channel-address.

DCD Clients SHALL send ContentUpdateRequest messages to the DCD Server per the applicable dcd-1-connection-profile.

If the pull-spread channel metadata attribute is specified, the DCD Client SHALL delay automatic content update requests by a pseudo-random value between zero seconds and the value of the pull-spread.
6.1.5.2.   On-Demand Content Update

The following refers to DCD Client handling of the DCD-1 ContentUpdateRequest message, as sent for on-demand update of specific channels or retrieval of specific content items.

If the on-demand-pull-allowed channel metadata attribute is true, the DCD Client SHALL accept the DCD-CADE ContentRequest message as an on-demand content update request from DCD Enabled Client Applications.
If the on-demand-pull-allowed channel metadata attribute is false, the DCD Client SHALL reject on-demand content update requests from DCD Enabled Client Applications.

The DCD Client SHALL accept requests for specific content items by content-id, only if this content-id is known to be associated with a channel to which the DCD Enabled Client Application is subscribed.

If a particular requested content is already available in the DCD-managed storage on the device, the DCD Client SHALL return the content to the DCD Enabled Client Application.
If the DCD Client has suspended delivery for a channel, the DCD Client SHALL accept on-demand content update requests from DCD Enabled Client Applications.

If the DCD Server has suspended delivery for a channel, the DCD Client SHALL reject on-demand content update requests from DCD Enabled Client Applications.

In creating ContentUpdateRequest messages for on-demand content updates, DCD Clients SHALL include:

· the session-id for the active DCD session with the DCD Server via which the channel was subscribed

· a new message-id value

· one of the following, if specified by the DCD Enabled Client Application in the ContentRequest message

· a requested channel-id 

· a requested content-id

· a requested content-address
6.1.5.3.   Content Update Push

DCD Clients SHALL accept the DCD-2 ContentUpdatePush message if received with a valid session-id.

Editor note: need to consider the broadcast case in which a session ID is not present

DCD Clients SHALL reject any content unrelated to channels subscribed by registered DCD Enabled Client Applications on the device, and:

· SHALL send an applicable error message to the DCD Server, if uplink is available.

Editor note: we need to define the error message etc

If the ContentUpdatePush was accepted, Further handling is described under “6.1.4.6 Content Item Handling”.
6.1.5.4.   Content Notification

DCD Clients SHALL accept the DCD-2 ContentUpdateNotification message if received with a valid session-id.

Editor note: need to consider the broadcast case in which a session ID is not present

Upon reception of the DCD-2 ContentUpdateNotification message, the DCD Clients SHALL send a Content message to all applicable DCD Enabled Client Applications, if the content-availability-notification channel metadata attribute is “true”.

Otherwise the DCD Client SHALL send a ContentUpdateRequest message to the DCD Server at the address indicated by the dcd-content-reference message attribute, including:

· the session-id from the ContentUpdateNotification message

· other attributes as specified in “6.1.4.6 Content Item Handling”

DCD Clients SHALL reject any content unrelated to channels subscribed by registered DCD Enabled Client Applications on the device, and:

· SHALL send an applicable error message to the DCD Server, if uplink is available.

Editor note: we need to define the error message etc

6.1.5.5.   Content Update Response

DCD Clients SHALL accept the DCD-1 ContentUpdateResponse message if received with a valid session-id.

If the response was successful, fFurther handling is described under “6.1.4.6 Content Item Handling”.
6.1.5.6.   Content Item Handling

The following refers to DCD Client handling of content items, receive either via the DCD-1 ContentUpdateResponse message or the DCD-2 ContentUpdatePush message.

DCD Clients SHALL store the content metadata, if updated, for later use or delivery to DCD Enabled Client Applications.

For channels with DCD-managed storage, DCD Clients SHALL store content items, if updated, and associated content metadata for later use or delivery to DCD Enabled Client Applications.

If there is inadequate DCD-managed storage to store the received content for a channel, the DCD Client SHALL SHOULD remove content items that expire soonest, until the received content items can be storedsend a ContextualInformationUpload message to the DCD Server, specifying the free-storage attribute, and an appropriate error message.

Editor note: we need to define the error message etc

For channels for which the content-storage-location channel metadata attribute is set, DCD Clients SHALL store content items and the application-relevant subset of associated content metadata, if updated, at the indicated location [see section 8.3].
If the replaces-content-id content metadata attribute is set for a content item, the DCD Client SHALL replace the indicated content item and associated metadata with the new content item and associated metadata at the applicable storage location.

If the delivery-priority content metadata attribute is set for a content item, the DCD Client SHALL expedite storage and content availability notification actions.

If the content-encoding content metadata attribute is set for a content item, the DCD Client SHALL MAY dun-encode the content before storage. The DCD Client SHALL decode the content or delivery to DCD Enabled Client Applications. The content encoding/decoding may include compression/decompression.

Editor note: we may need to add requirements for what compression formats should be supported

If the actual content item was not included in the message, but is referenced by the content-address content metadata attribute only, the DCD Client SHALL send a DCD-1 ContentUpdateRequest message to the DCD Server at the indicated content-address, including:

· the session-id from the ContentUpdateResponse
· a new message-id value
If the aux-content-link content metadata attribute is present, the DCD Client SHALL SHOULD send a DCD-1 ContentUpdateRequest message to the DCD Server at the indicated aux-content-link, including:

· the session-id from the ContentUpdateResponse
· a new message-id value
If the content-availability-notification channel metadata attribute is true, DCD Clients SHALL send the DCD-CADE Content message to applicable DCD Enabled Client Applications, including:

· one of

· if applicable for the DCD Enabled Client Application, the content-storage-location content metadata attribute for each content item, set to the location of the content in DCD-managed storage or DCD Enabled Client Application specified storage (i.e. per the content-storage-location channel metadata attribute provided during channel subscription)

· the actual content item

· the application-related subset of content metadata attributes as received for each content item, e.g.: content-id, channel-id, mime-type, content length, and content-name [see section 8.3 for details].

If one or more content items have a content-delivery-notification content metadata attribute set to true, the DCD Client SHALL send the DCD-1 ContentDeliveryConfirmation message to the DCD Server after content item handling is complete, including:

· the session-id from the ContentUpdateResponse or ContentUpdatePush

· a new message-id value

· the content-confirmation attribute including the content-id and delivery status of each content item for which content delivery notification is required, and for which handling has been completed since the last ContentDeliveryConfirmation message
6.1.5.7.   Content Expiration

If the content-expiration content metadata attribute is not specified for a content item stored in DCD-managed storage, the DCD Client SHALL use the content-expiration channel metadata attribute to set the content expiration, or a default expiration value if no content-expiration is specified.

When a content item expiration is reached, the DCD Client SHALL remove the content item from DCD-managed storage.
6.1.6.   Content Submission

Upon reception of the DCD-CADE ContentSubmitRequest message, DCD Clients SHALL send the DCD-1 ContentSubmitRequest message to the DCD Server at the channel-address for the indicated channel.
6.1.7.   Channel Suspension

The DCD Client SHALL be capable to accept emergency information even all the channels are suspended.

6.1.8.   Channel Discovery

6.1.9.   Usage Tracking Report

6.1.10.   Contextual Information Upload

6.2.   DCD Server Operations

6.2.1.   Client Activation

In order to facilitate delivery of the DCD Content to a mobile device, the DCD Server SHALL activate the service for the DCD Client on this device.

Upon receiving the ClientActivationRequest message from the DCD Client, the DCD Server SHALL respond to the DCD Client with the ClientActivationResponse message. If no authentication is required, and the activation request is valid, the DCD Server SHALL send to the DCD Client the ClientActivationResponse message indicating successful activation, providing the Session-ID parameter and other parameters, as described in section 7.1.3.1.1.

If service establishment requires authentication, the DCD Server SHALL send to the DCD Client the ClientActivationResponse message indicating that authentication is required, providing the Auth-Info parameter in accordance to the authentication mode supported by the device, as specified in the Authentication-Mode parameter of the ClientActivationRequest message.
Upon receiving from the DCD Client the ClientActivationRequest message with the Auth-Info parameter, the DCD Server SHALL validate the Auth-Info, and if the DCD Client authenticated successfully, the DCD Server SHALL respond to the DCD Client sending the ClientActivationResponse message indicating successful activation, and providing the Session-ID parameter and other parameters, as described in section 7.1.3.1.1.
The DCD Server MAY trigger DCD Client activation by sending the RequestForClientActivation message, as described in section 7.1.3.1.2.

The DCD Server MAY deactivate the DCD Client at any time. In order to deactivate the DCD Client, the DCD Server SHALL send the ClientDeactivationNotification message to the DCD Client, as described in section 7.1.3.2.2.  

The DCD Server SHALL allow the DCD Client to deactivate the service. Upon receiving from the DCD Client the ClientDeactivationRequest message (see section 7.1.3.2), the DCD Server SHALL respond to the DCD Client with the ClientDeactivationResponse message. If the service can be deactivated immediately the DCD Server SHALL return “Success” in the Status parameter of the ClientDeactivationResponse message. Otherwise, the DCD Server SHALL return “Failure” in the Status parameter of the ClientDeactivationResponse message.

If the DCD Service was deactivated by the DCD Client, the DCD Server SHALL NOT attempt to reactivate the service with the RequestForClientActivation message. 

Upon deactivation of the DCD Service, the DCD Server SHALL invalidate the session and remove all registration and subscription information for the DCD Enabled Client Applications associated with the deactivated DCD Client.
6.2.2.   Application Registration

When received the ApplicationRegistrationRequest message from the DCD Client (see section 7.1.3.3), the DCD Server SHALL process the Application-Profile parameter (see section 8.1), and to match it with the Channel Metadata (see section 8.2) of registered DCD Channels.

The DCD Server SHALL respond to the DCD Client with the ApplicationRegistrationResponse message.

If Application Profile contained Channel Profile information, the DCD Server SHALL provide Channel-Metadata for registered channels successfully matched to the Application Profile preferences.

If the DCD Server received the ApplicationRegistrationResponse message with the value of the Application-ID in the Application-Profile parameter matching already registered application, the DCD Server SHALL process this message as an Application Profile update and to respond with the ApplicationRegistrationResponse message, as specified above. 

Upon receiving the ApplicationDeregistrationNotification message from the DCD Client (see section 7.1.3.4), the DCD Server SHALL respond with the ApplicationDeregistrationResponse message. If the application can be deregistered immediately the DCD Server SHALL return “Success” in the Status parameter of the ApplicationDeregistrationResponse message. Otherwise, the DCD Server SHALL return “Failure” in the Status parameter of the ApplicationDeregistrationResponse message.

Any message from the DCD Server that contains the application-ID for a DCD Enabled Client Application not registered with the DCD Enabler SHALL result in DCD Client sending an error message to the DCD Server. In particular, if a message from the DCD Server related to the particular DCD Enabled Client Application arrives to the DCD Client after it sent the ApplicationDeregistrationNotification for this application, the DCD Client SHALL return an error message to the DCD Server. 

Upon application deregistration, the DCD Server SHALL issue the UnsubscriptionNotification messages (see section 7.2.1.2) to Content Providers for the outstanding subscriptions, if required.
6.2.3.   Channel Registration

6.2.4.   Channel Subscription

6.2.5.   Content Delivery
For the receive-only client case:

DCD Server delivers content to DCD Client over DCD-2 interface 

6.2.6.   Content Submission

Upon reception of the DCD-1 ContentSubmitRequest message, DCD Servers SHALL send the DCD-CPDE ContentUpdateRequest message to the Content Provider at the submit-address if indicated, or the pull-publication-address for the channel if the submit-address is not indicated.

In the ContentUpdateRequest message, the DCD Server SHALL include the content received in the DCD-1 ContentSubmitRequest message as the request body.
6.2.7.   Channel Suspension

The DCD Server SHOULD avoid sending DCD-3 messages when all channels are suspended by the DCD Client and the charges for DCD-3 messages (including roaming charges) may apply.

6.2.8.   Channel Discovery

6.2.9.   Usage Tracking Report

6.2.10. Contextual Information Upload

Change 4: Remove text in Appendix C
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