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1. Scope

This document defines the semantics of Dynamic €@arbelivery (DCD) Version 1.0, including the sessand transaction
model, message types and their information elemst#ttis and error codes, and other detalils.
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3. Terminology and Conventions

3.1

Conventions

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

All sections and appendixes, except “Scope” anttdbiuction”, are normative, unless they are exiiéghdicated to be

informative.

3.2 Definitions
Application See Error! Reference source not found.].
Deregistration

Application Profile
Application Registration
ATOM

Authentication

Cell Broadcast Service

Channel Deregistration

Channel Discovery

Channd Guide
Channd Metadata

Channd Metadata
Update

Channel Registration
Channéel Resumption
Channel Subscription

Channel Subscription
Update

Channel Suspension
Channel Unsubscription
Client Activation

Client Deactivation
Content M etadata
Content Publication

Content Submission

Content Update

DCD Channel

DCD Client

DCD Content Packaging
DCD Content Provider

See [DCD-AD].
See Error! Reference source not found.)].
See [DCD-AD].
See Error! Reference source not found.].

A one-to-many geographically focused messagingeehased upon the GSM/UMTS Short Message
Service.

The process of terminating availability of a DCDaDhel.

The process of delivering Channel Guide informattorenable DCD Enabled Client Application
awareness of available services, and to faciltteteChannel Subscription process.

See [Error! Reference source not found.].
See [DCD-AD].

The process of delivering changes to Channel M&atkams for a specific DCD Channel, to applicable
DCD Clients and DCD Enabled Client Applications.

See [DCD-AD].
See [DCD-AD].
See [DCD-AD].

The process whereby a DCD Enabled Client Applicatipdates its preferences related to a DCD
Channel.

See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].

The process of sending content from a DCD EnableshCApplication to a DCD Content Provider for
arbitrary application purposes.

See Error! Reference source not found.].
See Error! Reference sour ce not found.].Also referred to as “Channel”.
See Error! Reference source not found.].
See Error! Reference source not found.].

See Error! Reference source not found.].Also referred to as “Content Provider”.
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DCD Enabled Client
Application

DCD Server
DCD Service
DCD Service Provider
DCD XML
DCD-1
DCD-2
DCD-3
DCD-CADE
DCD-CAR
DCD-CPDE
DCD-CPR

Dynamic Content
Delivery

HTTP Digest
Authentication

Pull
Push
Push-OTA

Receive-Only Client
Case

RSS
Subscription

Subscription
Per sonalization

Subscription Validation
User Agent Profile
Wi-Fi

See Error! Reference source not found.].

See Error! Reference source not found.)].

See Error! Reference source not found.].

See Error! Reference sour ce not found.].Also referred to as “Service Provider”.

See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].

See [DCD-AD].

A method of credentials negotiation between an HTlléht and HTTP server, defined in [RFC 2617].

See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].
See Error! Reference source not found.].
See [DCD-RD].
See [DCD-AD].
See [DCD-AD].
See [DCD-AD].

See Error! Reference source not found.].

3.3 Abbreviations

AP Application Profile

APN Access Point Name

BCAST The OMA BCAST enabler
CDF Compound Document Formats
CBS Cell Broadcast Service

CP Content Provider

DCD Dynamic Content Delivery
DTLS Datagram Transport Layer Security
HTTP Hypertext Transport Protocol
ID Identifier

1P Internet Protocol
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MCC Mobile Charging and Commerce

MIME Multipurpose Internet Mail Extensions

MNO Mobile Network Operator

OMA Open Mobile Alliance

OMNA Open Mobile Naming Authority, the operational naghauthority established by WAP (as WAP Interim Nagni
Authority - WINA) and inherited by OMA.

PAP Push Access Protocol

PLMN Public Land Mobile Network

RADIUS Remote Authentication Dial-In User Service (RFC 286

RFC Request for Comments

RSS Really Simple Syndication

TLS Transport Layer Security

UAProf User Agent Profile

ul User Interface

UMTS Universal Mobile Telecommunications System

URI Universal Resource |dentifier

URL Universal Resource Locator

WAP Wireless Application Protocol

WBXML WAP Binary XML

WSP Wireless Session Protocol

XDMS XML Document Management Service
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4. Introduction

This document starts with a description of the fiameéntal communication concept in DCD in this Sectithen, in Section
5, it continues by describing the lifecycle of santions in DCD. Afterwards, in Section 6, the natie behaviours of
operations are defined, followed by the transactimssages and the information elements in Sectidefadata elements
and packaging schemas are each defined in Se@i@m 9. Aspects of DCD security are covered inti@eclO while
adaptations of DCD to transport bearers are deffoedroadcast in Section 11 and point-to-pointSection 12. Further
details for specific adaptation of DCD for BCASTda@BS should be referred to [DCD-TS-BCAST] and [DTB-CBS]
respectively. Error handling of all DCD operaticargl transactions are defined in Section 13. Seédtodefines the terminal
capability disclosure method via UAProf. SectiondElines a compact encoding for DCD, based upon WBXSection 16
defines how DCD Connection Profiles are managedgu€)MA Device Management, and how changes to Cdiumec
Profiles are handled.

The description and definitions in this documentfoom to the architectural model and protocol stde&cribed in [DCD-
AD].

4.1 DCD Deployment Model

DCD should support various network technologieshsas point-to-point and broadcast network tectgielo Based upon
each network technology or bearer used, the DCblenaay use push or pull based mechanisms tatédeithe delivery of
content over such bearers. The DCD enabler is dedigo work on a point-to-point deployment scenamiobroadcast
scenarios [per the adaptation specifications] onlmoed.

4.2 Channel State Model

The main purpose of the DCD enabler is the delie¢fipCD Content to the DCD Enabled Client Applicats. The DCD
Channel is defined as a primary delivery constrihetrefore the state model of the DCD enabler @nobkl-centric. While the
state of the channel is driven by the actions téreal actors such as the DCD Enabled Client Apfibo and the DCD
Content Provider, it is the DCD Client and the DSérver that implement the state changes. Thesenaalefine the
lifecycle of the DCD enabler.

As far as content delivery is concerned, a delivdrgnnel can be reduced to a simple “pipe” invajvansingle DCD
Enabled Client Application, DCD Client, DCD Servand a single Content Provider. Any other topolsdig. an
application consuming content from multiple conteraviders) could be viewed as a composition oifveéey channels.
From the content delivery perspective, the statéseoDCD Client and the DCD Server are correlatétl the states of the
DCD Channel, and could be amalgamated within tle@chl states (e.g. the DCD Channel may only b& ixctive state if
the DCD Client is “activated”).

The DCD Channel has the following states:

* Inactive— this is the initial state of the DCD ChanneleTCD Channel is in this state prior to registmatid both
the DCD Enabled Client Application and the DCD GamtProvider, or after the DCD Enabled Client Apation
or the DCD Content Provider deregistered with tf@DDServer. There is no content delivery in thigesta

* Active— this state is associated with the delivery effCD Content. When the DCD Channel is in Autivestate,
the DCD Content Provider may deliver content toflgD Enabled Client Application. Whether or not tmtent
is being delivered (e.g. “dormant” DCD Channel) sloet affect the state of the DCD Channel.

» Suspended- this state is a result of content delivery saspmn request triggered by the DCD Enabled Client
Application, by the DCD Service Provider, or by €D Content Provider. The suspension requesthgei
explicit (i.e. using DCD-CADE and DCD-CPDE interésg or implicit (i.e. using Channel Metadata preddt
registration).

The diagram in Figure 1 shows DCD Channel statesttians.
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Deactivate

Unsuspend

Deactivate Suspend

Figure 1: DCD Channel statetransitions

Activate The DCD Channel transition from the sthtactiveto Activeis a result of registration of both the DCD Enable
Client Application and the DCD Content Providerdahe DCD Enabled Client Application subscriptiorthie DCD
Channel. If the DCD enabler cannot bind the DCDHied Client Application with the Content Providére. unable to
match application preferences with registered GurReoviders) the DCD Channel remains in lt&ctivestate. The
prerequisite to establishing content delivery iscassful registration of the DCD Enabled Client Bgggion and of the
matching DCD Content Provider. There is no requéaenon the order in which these entities regisién thhe DCD enabler.

Deactivate The DCD Channel transition back to tinactivestate occurs upon deregistration of either the EpAbled
Client Application or the DCD Content Provider. Bgistration is a result of one of the following etse

» the content channel is no longer available (i.eegistered)

» the channel metadata has changed and doesn’t eggitication preferences anymore
» the application unsubscribed from the DCD Channel

» the application is uninstalled from the device dedegistered from the DCD Client

Suspend The DCD Channel transition to t&eispendedtate occurs when the DCD Enabled Client Applacgtthe DCD
Service Provider, or the DCD Content Provider ratgithat the DCD enabler suspend content deliviédrg.content delivery
suspension request may be issued directly usinp@@-CADE and DCD-CPDE interfaces or indirectlyngisettings in
the Channel Metadata (e.g. suspend delivery whamirgg).

Unsuspend The DCD Channel transition from tiseispendetb Activestate occurs when the DCD Enabled Client
Application, the DCD Service Provider, or the DCbritent Provider issues a request to resume chdetieéry. The
channel delivery may be resumed as a result afitanface action via DCD-CADE and DCD-CPDE or whiea tontent
delivery suspension condition specified in the GleiMetadata is no longer valid.

4.2.1 Receive-Only Client Case

In the receive-only casthe defined state should be modified to the follmpdefinitions:
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The DCD Channel has the following states:

4.3

Inactive — this is the initial state of the DCD Channelefidnis no content delivery in this state. The DARIE is
not "listening" to the receive-only channel or 8ervice provider has not yet defined the receivg-onannel in the
network.

Active— this state is associated with the delivery efErCD Content. When the DCD Channel is in Alntivestate,
the DCD Content Provider may deliver content toflgD Enabled Client Application. Whether or not tmtent
is being delivered (e.g. “dormant” DCD Channel) sloet affect the state of the DCD Channel. The OJient has
to "listen" to the subscribed receive-only charinghis state.

Suspended- this state is a result of content delivery saspmn request triggered by the DCD Enabled Client
Application. The suspension request is either ekglie. using DCD-CADE interface) or implicit §. using
channel metadata settings, such as, suspend waeting).

Implementation and Deployment Policies

Various aspects of DCD are subject to implementatiod deployment decisions of the various DCD s$takkers, e.g.
vendors (DCD Server, DCD Client, and terminals),[D&ervice Providers, Content Providers, and DCDHiethClient
Application developers. In the interest of balagdimeroperability with implementation/deploymetexibility, DCD
provides a limited set of options that can be setéby the various stakeholders. The options areighed in the following

ways:

Implementation options, i.e. a DCD functional agpeoptional for implementation. These are showogtional in
the SCR tables. Where optionality of a feature imgyact interoperability, methods are describedlisclosure or
discovery of what functions are not implementedtimer DCD entities, so that interoperability issuas be
avoided.

Deployment options, i.e. choice on selection ofalHDCD functions to use in particular service/detivcontexts.
These options cover all cases in which a speaifiityebehaviour for a DCD function is not mandateldwever, in
some cases this “optional use” is described irtekt for clarity.

Policy control for function use, i.e. constraintstbe functions that entities are allowed to ugepther entities that
are the policy controllers. The roles of the eesitior these aspects are clarified in the texbudin normative
requirements. The choice of policy to use, andeffect of policy controls on entities, are implertaion /
deployment decisions of the various stakeholders.

For example:

A DCD Service Provider may choose to offer onlyafie bearers, delivery methods, or personalizatiptions to
users’ DCD-Enabled Client Applications, based uparious criteria, e.g. the basic data service pamhich the
user is subscribed. Through the DCD-Enabled Chgplication, the user may in turn choose to actiepse terms
of service, or may seek services from a differe@0CService Provider.

A terminal vendor and supplier of an embedded D@BnCmay choose to implement synchronous requmsts
DCD-Enabled Client Applications to the DCD Cliehtit not to support asynchronous content notificatmthe
DCD-Enabled Client Applications (“Content Delivamthout prior Content Request” as describe@attion
7.3.2.9.

Policies can be expressed in various ways, e.g.:

Through the protocol, by the parameters that estithoose, including in messages and channel/¢onttadata
Through the device/user-agent characteristics igr Bgent Profiles
By the behaviour of the entities per configuratogtions provided by the implementers

By the published policies of the service providams vendors, e.g. through product information, tper
guidelines, and service options/terms/conditions
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Examples of specific implementation and deploynggitons, drawn from the normative sections below:

DCD Service Provider deployment policy for connectsecurity requirements of DCD-3 operations [®ech.4]

DCD Service Provider or DCD Content Provider depient policy to support on-demand channel registnati
requests upon subscription requests for unregstErannels [Section 5.5]

DCD Service Provider or DCD Content Provider depient policy for scope of Channel Metadata pararaeter
available for subscription personalization [Sec®ob.2], and disclosure of these through chann¢hdaga

DCD Service Provider deployment policy for applieabontent delivery methods [Section 5.6], andldsare of
these through channel metadata

Variations in DCD Client support for interactionghvDCD Enabled Client Application, based upon deeice
execution environment, deployment policy, etc [®ec?.3]

DCD Service Provider or DCD Content Provider depient policy for use/values of various DCD metadata
attributes, e.g. Application Profile, Channel Metad and Content Metadata [Section 8]

DCD Service Provider and DCD Client deployment ppfior authentication methods used in session kstaent
[Section 10.1], and disclosure of the supportediireq methods during session establishment

DCD Service Provider or DCD Content Provider depient policy for connection security [Section 10]2ahd
disclosure of this through Connection ProfilesB&@D interfaces

Terminal / DCD Client vendors may select variousbfdnctions to support, and disclose the suppaduph the
UAProf published by the terminal vendor [Sectiof 14

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-TS-DCD_Semantics-V1_0-20081223-C Page 26 (215)

5. DCD Lifecycle

This Section describes each step of the DCD lifiecgs defined the DCD AD. The following descripcand diagrams are
applicable for devices capable of bi-directionamoounication unless it is explicitly stated fagceive-only clientge.g.
DVB-H, CBS, MBMS etc.)

5.1 Client Activation and Deactivation

The DCD Client activation is the prerequisite te tiperations of DCD service, such as applicatigisteation with the DCD
Server, content delivery, administrative operatj@ts. The activation results in establishing tbgsson between the DCD
Client and the DCD Server (see Section 5.5). Silscauthentication may be required in order tapeal with the
activation and establish the session (see Sectidisand 10.2).

The DCD Client activation process may be triggdrgdievice provisioning, installation of the DCD &it, registration of
the first DCD-Enabled Client Application (see Sentb.2), user’s interaction, etc. Alternativelye thCD Client activation
may be triggered by a DCD Server; the DCD Servey raguest DCD Client activation on a single dexacen multiple
devices (e.g. new service activation via push oaficast, controlled DCD Service deployment, etc.).

A single DCD Client may communicate with one or m@®xCD Servers resulting in one or more activatimtpsses, each of
these is performed with a separate DCD Server.D®P Server address may be preconfigured in the @Gént, supplied
by an application or a DCD Server as a part ofig®-3 connection profile, or provided by other meéa.g. OMA DM).
The DCD Server address may be updated by a DCDeBasva part of the DCD-3 connection profile, ¢treotmeans (e.g.
OMA DM).

Upon activation, the DCD Client and the DCD Semstablish the session. The session provides thextdor registering
the new DCD-Enabled Client Applications, settingtlup delivery options as part of the Applicatioofite and Channel
Metadata, performing content delivery, administtatctions, etc.

The details of client activation are defined int8st7.1.3.1.

Deactivation of DCD Client occurs upon the deadiorarequest from the DCD Client (see Section 72).8r following the
deactivation notification from the DCD Server (S=ction 7.1.3.2.2). Deactivation may be a resuttesegistration of all
DCD Enabled Client Applications, cancellation ospgension of the DCD service, etc. Deactivationltesn session
termination and means tearing the association keetwee DCD Client and the DCD Server. Deactivatioasn't imply
termination of the DCD Client, moreover, upon daetion with one DCD Server the DCD Client may haadid sessions
with other DCD Servers.
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Figure 2: Client Activation options: (1) unauthenticated activation, (2) authenticated activation, (3) unauthenticated

activation by server request, (4) authenticated activation by server request

DCD-3:7.1.3.2.2

DCD Enabled Client Application DCD Client DCD Server DCD Content Provider
| | | |
T T T T
} } ClientDeactivationRequest() } }
M | | | |
| DCD-3:7.1.3.2 |
| |
| ClientDeactivationResponse() |
| T |
| | |
| | |
| | |
| | |
| | ClientDeactivationNotification() |
@ | v |
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| |
| |
| |
| |
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| |

Figure 3: Client Deactivation options. (1) DCD Client requesting deactivation (2) DCD Server requesting deactivation
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5.1.1 Receive-Only Client Case

In receive-only clientsclient activation means that the DCD Client bedistening to the DCD-3 channel.

The DCD Client activation process may be triggdvgdievice provisioning, installation of the DCD &it, registration of
the first DCD-Enabled Client Application (see Sentb.2), user interaction, etc.

The DCD-3 connection profile that the DCD Clienbshd use to listen to the DCD Server will be estdit#d through device
provisioning or by Application Profile (DCD-3 corcten profile) reception in the DCD Client as paift application
registration process.

In the broadcast only case session-id is not akacduring the Client Activation process and themrefit is not used during
the service lifecycle.

Deactivation occurs when the DCD Client stops tisig to the DCD-3 channel. It may be triggered asesult of
deregistration of the last DCD Enabled Client Apation or by explicit command from the DCD Server.

5.2 Registration

5.2.1 Application Registration

The DCD Enabled Client Application needs to bestgied with the DCD enabler in order to receive DGintent. An
application registers with the DCD enabler usirgg EFCD-CAR interface of the DCD Client. Some generaipose
applications (e.g. browser, RSS viewer, etc.) cgldegistered indirectly (i.e. by another appilaratdevice runtime, DCD
Client, etc.) At registration, the DCD Client reaes an Application Profile, which contains Chanvetadata for all
channels supported by the application along wighapplication settings common for all channels. @pgplication-ID, DCD-
3 connection profile, etc.).

Following application registration with the DCD @éMit, the DCD Client registers the application wiita DCD Server. The
registration message to the DCD Server contairentire Application Profile or a subset of the Apglion Profile. The

DCD Server matches the DCD Enabled Client Applaativith one or more registered content channelsdas the
preferences in the Application Profile. These prafiees could be explicit (i.e. a channel-ID) or licip(i.e. the application-
ID or the content types supported by the applicdtidhe registration response from the DCD Servetains the “Channel
Guide” which is the list of Channel Metadata foe thannels matching application preferences. Tdistration process may
be followed by a subscription to the channels effesn the Channel Guide.

Channel Metadata within the Application Profile mitbed by the DCD Enabled Client Application atisdigation could be
changed during the subscription process or follgwire subscription (e.g. when device capabilitisgehchanged).

DCD Enabled Client Application DCD Client DCD Server DCD Content Provider

|
| DCD-CPR:7.2.1.5
! ChannelRegistrationRequest()

ChannelRegistrationResponse()

ApplicationRegistrationRequest() ApplicationRegistrationRequest()

(1)

DCD-CAR:7.3.1.1 DCD-3:7.1.3.3 >Add emergency, advertisement,
default channels, etc

ApplicationRegistrationResponse() ApplicationRegistrationResponse()

|
i
|
|
|
|
|
3
Match registered channels to AP. |
|
|
|
|
|
|
|
|

B e e

Figure4: Application Registration
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5.2.1.1 Receive-Only Client Case

In receive-only clientsas a consequence of the registration processD@@ Client matches the DCD Enabled Client
Application with one or more content channels, aisgred through the Channel Discovery process basdte preferences
in the Application Profile. These preferences cduddexplicit (i.e. a channel-ID) or implicit (i.an application-ID or the
content types supported by the application).

5.2.2 Channel Registration

The DCD Content Provider registers with the DCD@aby interacting with the DCD-CPR interface nétDCD Server.
The DCD-CPR interface supports dynamic channebteggion and allows Content Providers to “plug-iiné new channels
into the DCD enabler. At registration, the Contervider supplies Channel Metadata for offered D&Hannels. This
metadata contains settings used by the DCD Semkthee DCD Client to establish content deliverappropriate DCD
Enabled Client Applications. Similarly to integragi general purpose device applications with the [@@Bbler, a Content
Provider may be engaged with the DCD enabler tHrondirect, mediated registration performed by alD&ervice
Provider or any other authorized entity.

The DCD enabler matches registered DCD EnabledhChpplications and DCD Content Providers. Uponribgistration,
the DCD Enabled Client Applications receive aditEmatching channels in the registration respobgen the registration
of the new channel, the DCD enabler may send cthawvadability notifications to the devices with tehing applications
installed. The binding between a DCD Enabled Clégnmplication and content channels is dynamic ang atenge
according to the settings defined by the Applicasofile. The DCD enabler uses explicit or imgliminding to match the
applications and the Content Providers. In the casxplicit binding, the DCD enabler matches apligation with a
Content Provider using a channel-ID supplied inAbelication Profile. Alternatively, the DCD enabl@ay match an
application with a Content Provider using an aggtlan-ID specified in the Channel Metadata provitgd Content
Provider. In the case of implicit binding, the D@Babler matches the content types supported by¢izEnabled Client
Application, as described by its Application Prefilvith the content types for registered DCD Chésine

DCD Content Provider may use registration processugh DCD-CPR interface to change its channerioffeat any time.
These changes may result in channel availabilitifioations being sent to the devices with apprai@iDCD Enabled Client
Applications installed. DCD Content Provider iniiel changes in Channel Metadata may trigger agigicansubscription
from these channels and/or termination of contefivery.

The details of application and content provideigigtion messages and of channel availabilityfivation message are
defined in 7.1.3.3, 7.1.3.10, and 7.2.1.5.
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Figure5: Channel Registration options: (1) channel discovery notification and subsequent request from the
application, (2) channel discovery notification with push of channel discovery info to the application, (3) channel
discovery initiated by the application, (4) channel discovery information push and subsequent request from the

application, (5) channel discovery information push to the application
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5.2.3 Channel Metadata Update

The DCD Content Provider updates the channel metduainteracting with the DCD-CPR interface of €D Server.
The DCD-CPR interface supports dynamic channel dattaupdate. Upon the update of channel metadathdesubscribed
channel, the DCD Server notifies the modified cleimmetadata to the DCD Client and/or subscribed DEp@bled Client
Application. The channel metadata update may atsoriginated by the DCD Server.
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Figure 6: Channel Metadata Update: (1) Update the channel metadata from the Content Provider affecting the DCD
Client or DCD Enabled Client Application, (2) Channel M etadata Update originated by the DCD Server

5.3 Deregistration

5.3.1 Application Deregistration

The DCD Enabled Client Application deregisters vifta DCD enabler by sending a request to the DGénCbver DCD-
CAR interface (see Section 7.3.1.2 for detailsjledegistration request could be issued as a relsufier action, software
removal, etc. Alternatively, the DCD Client mayeigister an application without receiving deregititm request (e.qg.
when it discovers that the application is no lorepilable). The DCD Client notifies the DCD Serabout application
deregistration providing the application-ID of thgplication (see Section 7.1.3.4 for details). Di@D Enabled Client
Application should unsubscribe from all subscrildgD Channels prior to deregistration. If applicatieregistration is
initiated by the DCD Client, the DCD Client needaunsubscribe from all outstanding subscriptiondelmalf of the
application.
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Figure 7: Application Deregistration: (1) the application deregistration, (2) the application deregistration initiated by
softwar e removal

5.3.1.1 Receive-Only Client Case

In receive-only clientswhen the last DCD Enabled Client Application &ehistered from the DCD Client, the DCD Client
is expected to stop listening to the DCD-3 broatichannel (Deactivation).

5.3.2  Channel Deregistration

The DCD Content Provider deregisters channels thithDCD enabler by interacting with the DCD-CPReifdce of the
DCD Server. At deregistration, the Content Provilgoplies channel-ID of DCD Channels that are dstegd. The
channel deregistration process could initiate trenael unsubscription notification to the DCD Ctiand to the DCD
Enabled Client Application. The channel deregigiraprocess could initiate the channel discovempdaction that lists the
channel as removed. Such channel discovery traoraghay occur immediately or later per DCD SerRecevider policy.

Alternatively, deregistration of the Content Prari¢hannels may also be done in the DCD Serveowitfequest from the
Content Provider. The DCD Server could send chamm&libscription notification to the DCD Clients satbibed to the
channel being deregistered. The DCD Client in turuld notify the DCD Enabled Client Applicationtbie unsubscription.
DCD Server may also notify the Content Provideruhuteregistration of the channel.

DCD Content Provider may use deregistration protiessigh DCD-CPR interface to change its chanrfelriofg at any
time.

The details of Content Provider Channel Deregistnatnessages are defined in Section 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 Ctiand the DCD Server communicate over the DCD fates for the
purposes of providing a DCD service, such as tlgatigtion of DCD version and device capabilitiestablishment of
content delivery, and suspension / resumption®DED Channels. The term “session” in this coniextot a transport-
layer session, but rather an application sessids therefore transport-independent. If the tramsponnection is broken or
the device is power-cycled, the client can recontiextransport connection and, if successful,lithe able to continue the
previously established session.

A session is established upon client activatioe Section 7.1.3.1). While establishing a sesstoen[XCD Client and DCD
Server authenticate themselves via the DCD-3 imter{see Section 10.1), and comply with the coioresecurity
requirements for DCD-3 operations per the policyhef Service Provider (see Section 10.2).

The DCD Client may initiate a session with the leigthversion of the protocol and the security I¢kat it supports. The
DCD Client may also re-establish a new sessiomyatiene during an active session. The DCD servérdeny the session
establishment if it does not support the requeB{&B protocol version. If the DCD Client is deniezksion establishment
the DCD Server SHALL respond providing the protoemision supported by the DCD Server and the DGBnCmay retry
session establishment. A session SHALL be insteaatiper DCD Client.

Associated with each session is an auto expiryrtirakie calledSession Time to Live (TTwhich is set by the DCD Server.
The session becomes invalid when Session TTlexpires, or either the DCD Client or the DCD Seidecides to end the
session via client deactivation procedure (seei@e¢tl.3.2).

A session is identified by 8ession-IDwhich is assigned upon session establishmentS€lsion-I0Os unique within a
DCD Server Domain. Th8ession-10s associated with multiple Application-IDs, eaxftwhich refers to an Application
Profile for a specific DCD Enabled Client Applicati and its capabilities expressed as metadata.

During a session, both the DCD Client and the D@bv&r preserve the metadata describing the negdtiagrsion and
capabilities. The device is able to update the tiggal version and capabilities dynamically i.e réyactivation if its
capabilities have changed. The Session-ID howesenat be dynamically altered during the lifetimelad session.

54.1 Broadcast Service Identifier for DCD over CBS

In a CBS environment, the one-to-one “session’ti@tahip between DCD Client and DCD Server is regthle for the same
purpose as in point-to-point environments, e.gréaognition/authentication of the other entityd@D transactions. While a
session may be active for DCD-1, DCD-2, and DCI{@rface transactions across point-to-point beatieesassociated
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session ID cannot be used for broadcast-deliveresbages. In CBS, the same broadcast bearer magtdoy multiple
DCD Service Providers. To provide a means to disiish DCD services, e.g. provided by one or mor®[3ervice
Providers in such environments, DCD defines theaBeast Service Identifier (“Broadcast Service ID”).

The Broadcast Service ID is used as an identifietlfe source of DCD content delivered over CBSdrsaand may
represent a single source, e.g. a specific DCDi&eRrovider, or a collective source e.g. a comma@D service provided
via multiple DCD Service Providers.

Broadcast Service IDs may be valid for a limitedation. The validity time of Broadcast Service I&® set by the
allocating authority, e.g. DCD Service Provideos,the Broadcast Service IDs specific to them.

In order to achieve uniqueness for DCD serviceseggssary, the Broadcast Service ID should sténtaviegistered internet
domain name. This enables unigueness for DCD SeRiiovider specific services, e.g. based upon aadoragistered to
the DCD Service Provider, or for shared servicesdaipon another unique domain. It also providesHility to the
relationships between DCD Service Providers andiddtetwork Operators (MNO), e.g. the MNO may be BhCD

Service Provider, or provide CBS service fbpirty DCD Service Providers, who possibly alseiez CBS service from
other MNO's.

As applicable, Broadcast Service IDs are provideD @D Clients at Activation, as part of the Apptica Profile during
Application Registration or as a preset value usi@p MO or any other proprietary method. The preseof this parameter
is conditional on the support of CBS in the DCDWerand Client. Further details on use of the BoaatiService ID are
provided in [DCD-TS-CBS].

5.5 Subscription

To start content reception, the DCD-Enabled Cligmplication needs to perform a subscription toEl@&D Channel. The
application may also be auto subscribed “out-ofkibr” (e.g. for emergency or other default channdssubscription is an
agreement between the DCD-Enabled Client Applicasind service provider that the DCD-Enabled Cligoplication is
entitled to receive content for the specific DCDa@hel.

In DCD a subscription can be established in twosvay

= internallyin the enabler based on the channel discoveryrrdtion provided to a DCD Enabled Client Applicatio
in the Channel Guide or via channel discovery tmatiens (see Section 7.1.3.10). Alternatively, @D Enabled
Client Application may receive reference to a cltedmot yet registered with the DCD Server and tpuest
subscription involving registration of such chanfiégdle DCD Enabled Client Application may obtain ichel-id or
channel reference as a part of DCD Content (e.& 1e&d) or by other proprietary mearsternal subscriptioris
always initiated by the DCD Enabled Client Applicatsending subscription message to the DCD Chedt
completed by the confirmation from the DCD Servad/ar the DCD Content Provider. Such subscriptsocailed
internal as it is started and completed using the entitieke DCD enabler.

= externallyto the enabler (e.g. originated via web browdexjernal subscriptioris always initiated with the
subscription portal (e.g. some website) locatetsidethe DCD enabler and based on channel discoveoynétion
provided by this portal. The notification about satiption is received by a DCD Server and to conegiee
subscription the DCD Server needs to validatetih wargeted DCD Enabled Client Application. Suchssuiption
is calledexternalas it is always started outside the DCD enabldrcam be initiated by entities not belonging to the
DCD enabler (e.g. web browser).
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Figure 9: Subscription options: (1) internal subscription for registered channel, (2) internal subscription for
unregistered channel (3) external subscription

5.5.1 Receive-Only Client Case

In receive-only clientssubscription to a channel means that the DCDn€begins listening to the broadcast channel using
the parameters specified in the DCD-2 connectiofilprand propagates data received to the DCD EmabBlient
Application.

Also inreceive-only clientsa subscription can be established based on iaftwmreceived through channel discovery (see
Section 7.1.3.10) or based on information obtamgdide the enabler (e.g., application “knowledgeliser “knowledge”).

5.5.2  Subscription Personalization

Subscription personalization is fulfilled by the D@nabler and by the DCD Content Provider. As tidBContent is
opaque for the DCD enabler, personalization byix@® enabler only involves personalization optiopplicable to all
channels (e.g. by location, presence, user / dgyimide, etc.). These options are expressed im@blaMetadata provided at
subscription. With subscription personalizationtiiy DCD enabler, the DCD Server performs adaptaiiddCD Channel
content in accordance with subscriber’s prefereegpsessed in Channel Metadata (see Section 8dfails). The DCD
Enabled Client Application and the DCD Client cgnate personalization related Channel Metadatayatise during the
subscription. The scope of Channel Metadata paeméir subscription personalization could be lediby policy of the
DCD Service Provider or the DCD Content Provider.

Subscription personalization by the DCD ContentvRigr occurs outside the DCD enabler and typicadigociated with the
type of content for a particular DCD Channel. Spehsonalization results in grouping users accortbrifpe subscription
preferences (e.g. subscription filter). Such grisudentified by the subscription identifier isslgy the DCD Content
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Provider and provided to the DCD enabler for contislivery purposes. When the DCD Content Provigercifies the
subscription identifier along with the content, thebler delivers such personalized content t@amof DCD Channel
subscribers established according to this subgmmnijpdentifier.

Both personalization types are applicable for titerhal and external subscriptions. The subscrigtiansactions shown in
Figure 9 involve subscription personalization, esspnalization information may be submitted asra@a@Channel Metadata
provided at subscription. Figure 10 shows additidraasactions related to subscription personatimaboth by the DCD
enabler and by the DCD Content Provider.

DCD Enabled Client Application DCD Client DCD Server DCD Content Provider

i
SubscriptionUpdateRequest() i

T
| |
| |
| |
i ChannelSubscriptionRequest() i
| |
(1) i DCD-CAR:7.3.1.4 DCD-3:7.1.3.7 DCD-CPR:7.2.1.1 i
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| notify request N
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I

ContentUpdate()

)

DCD-2:7.1.21
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Figure 10: Subscription Personalization related transactions. (1) Personalization by the DCD enabler: update of
subscription preferences by the application, (2) Personalization by the DCD Content Provider: adding subscriber to
the group followed by content delivery to this group (according to subscription-id), (3) removing the subscriber from

the group

55.2.1 Receive-Only Client Case

In receive-only clientswith subscription personalization by the DCD daglthe DCD Client has to perform adaptation of
DCD Channel content in accordance with subscrilfmeéserences in Channel Metadata (see Sectioro8dfails). The
DCD Enabled Client Application and the DCD Clierdiyrupdate personalization related Channel Metaataday time
during the subscription. The scope of Channel Matag@arameters for subscription personalizatiomdche limited by
policy of the DCD Service Provider or the DCD CanitBrovider.

5.5.3  Channel Unsubscription

A subscription becomes invalid as a result of asubscription procedure or when the end criterinefsubscription are
reached (e.g. subscription period expiration).

Similarly to subscription, the unsubscription césoae performed internally or externally to DCCabler. The flows of
events in these approaches SHALL be analogoudbiscsaption procedure (see Section 5.5 for subsorigtows).
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Figure 11: Channel Unsubscription options: (1) unsubscription from User, (2) Application uninstalled or deregistered
without unsubscription, (3) deregistration from the Content Provider, (4) unsubscription from the DCD Server upon
subscription expiration

5.5.3.1 Receive-Only Client Case

In receive-only clientsa subscription becomes invalid as a result afresubscription procedure initiated from the DCD
Enabled Client Application (i.e. terminating “lisieg”) or when decided by the Service provider. ieeminating
“sending”).

5.6 Delivery

Content delivery occurs over DCD-1 or DCD-2 inteda. The DCD Channel as a primary delivery constracies DCD
Content of interest to the DCD Enabled Client Apglion. The DCD Service Provider chooses the agipleccontent
delivery methods based on the service policy apaluitities. The DCD Content could be delivered upwailability (i.e.
upon retrieval from the DCD Content Provider or mj@ing published at the DCD Server), on schedulapon application
request. In delivery upon availability mode, thelpmessages could carry the DCD Content or thécation of the DCD
Content availability. In the delivery on scheduleds, the DCD Client can contact the DCD Server upempredefined
schedule. The delivery schedule may be establisii¢gde DCD Service Provider. A single DCD Channalymix multiple
delivery modes (e.g. Push, Pull). For example RBS content could be delivered upon availability, the content from the
links embedded in the RSS document could be deldzapon application request following content camgtion by the user.
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The main feature of the DCD enabler is the abilitynanage delivery of generic content using metagiapplied by the
applications and content providers. Channel esfalient is managed by the Application Profile (seeti6n 8.1) provided
by the DCD Enabled Client Application and by Chdrivietadata (see Section 8.2) supplied by the DCBt&ut Provider.
The DCD enabler uses Channel Metadata to estaigiséral content handling settings for the DCD Clearithe DCD
Content delivered over the DCD Channel is augmebgettie Content Metadata (see Section 8.3). ThedbbiMetadata
contains delivery settings for a particular configerh and overwrites associated general settifiggfined in Channel
Metadata.

A DCD Channel is typically associated with a setafitent types and MIME types. Based on these tgpdased on the
attributes provided in the Application Profile / &mel Metadata, the DCD enabler may use differeatdr networks for
different DCD Channels. The attributes provide@ontent Metadata may affect the choice of delivergrer for the
particular content item. This choice is based diveley cost, bandwidth, quality of service (e.gelacy), etc. For example,
the DCD enabler may deliver “movie channel” contenfollows: movie guide over any available netwanlovie preview
over 3G (if in “home” network) or over Wi-Fi, futhovie over Wi-Fi only. The DCD Server makes theisiea about the
delivery network bearer based on device capalsldied dynamic information provided by the Contelxboformation
Upload (see Section 7.1.3.5) or the User Agentilerpfovided by the DCD Client (see Section 12.2.1)

Content delivery over DCD Channel could be suspéng®n the request from the DCD Enabled Client Agagion or from
the DCD Content Provider (see Section 5.6.1), wniteated upon unsubscription (see Section 5.5.8kad deregistration
of the DCD Enabled Client Application or the DCDr@ent Provider (see Section 5.3).
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Figure 12: Ddlivery scenarios. (1) requested by application, (2) requested by DCD Client as per schedulein the
channel metadata, (3) content published by Content Provider and requested by application, (4-6) content published by
Content Provider with notification to DCD Client, (7) content published by Content Provider with content push to
DCD Client and application

5.6.1 Receive-Only Client Case

In receive-only clientscontent delivery occurs over the DCD-2 interfadege DCD Channel as a primary delivery construct
carries DCD Content of interest to the DCD Enal@léidnt Application. The DCD Content could be detie@ upon
availability (i.e. upon retrieval from the DCD Cent Provider or upon being published at the DCDv&gror based on
schedule.

The broadcasted messages transmitted over the Di@fe+face carry the DCD Content (including contergtadata).
The delivery schedule will be set in the DCD Setwethe Service Provider.

The DCD Server makes the decision about the dglivetwork bearer based on device capabilities abadork capabilities

5.7 Content Submission
Content submission occurs over the DCD-1 interf&entent submission allows DCD Content Providersreate DCD-
enabled services featuring interaction with the DBxiabled Client Application for various purposes,.:e

e Submitting user or application created content, ferga DCD-enabled photo blogging/sharing service.

* Form submission, e.g. for a DCD-enabled contentcheservice.

» Personalizing service through submission of prefege to the DCD Content Provider.

*  Subscription operations with the DCD Content Prewid

The DCD enabler facilitates these transactions,ivuninvolved in the details or handling of thésiitted content. In its
response, the DCD Content Provider may includeesurib be delivered to the DCD Client.
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Figure 13: Content Submission: (1) with DCD Content returned, (2) without DCD Content returned

5.8 Suspension and Resumption

5.8.1 Channel Suspension

Channel Suspension can be initiated by a DCD Cbert DCD Server. The DCD Client issues Channep&uod Request
message (see Section 7.1.3.11.1) upon the reqoestlie DCD Enabled Client Application (see Secfich2.4.1) or when
the suspension conditions in the Channel Metadataatisfied (e.g. channel suspension when roamiig) DCD Enabled
Client Application request to suspend a channel nmyesult in the DCD Client sending the suspenséguest to the DCD
Server if the channel is shared by multiple appilices on the device. The Channel Suspend Requastasitcome of user
unwillingness to have content delivered to thewide due to some temporary conditions (e.g. roammsyfficient storage,
etc.)

The DCD Server issues Channel Suspend Notificdea Section 7.1.3.11.5) upon:

» suspend notification from the DCD Content Provigbere Section 7.2.2.1.5);

* when the suspension conditions in the Channel M¢gadre satisfied. These conditions could repressat
preferences provided by the DCD Enabled Client Agagilon or general channel preferences from the [BoDtent
Provider;

» when the DCD Service Provider chooses to suspé&f@2 Channel for a single user or a group of userg. due to
non-payment) or for all users (e.g. due to thedsswith channel content)

If channel suspension is requested by the DCD @oftmvider it affects all users subscribed to 3D Channel and such
suspension is associated with some temporary donsliait the content provider.

Both the DCD Client and the DCD Server may isswspsasion for one, several, or all DCD Channels.

5.8.2 Channel Resumption

Channel Resumption can be initiated by a DCD Clagra DCD Server. The DCD Client can only resuneedhannels
previously suspended by the DCD Client and the CB&bver can only resume the channels previouslyesuga by the
DCD Server. The DCD Client issues Channel Resuntei&st message (see Section 7.1.3.11.3) upon thestefgom the
DCD Enabled Client Application (see Section 7.332).4r when the suspension conditions in the Chialetadata are no
longer satisfied (e.g. user returned to home nédwor

The DCD Server issues Channel Resume Notificager Section 7.1.3.11.7) upon:

» channel resume notification from the DCD Conterdvitfer (see Section 7.2.2.1.7), if previously susieel due to
the DCD Content Provider request;
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* when the suspension conditions in the Channel Mggad no longer satisfied, if previously suspended to the
suspension conditions in the Channel Metadata;

» when the DCD Service Provider chooses to resumetthenel, if previously suspended by the ServiawiBer

Both, the DCD Client and the DCD Server may resome several, or all suspended DCD Channels.

DCD Enabled Client Application DCD Client DCD Server DCD Content Provider

T T
| |
| |
| |
t |
! ChannelSusgendRequest() ChannelSuspendRequest() !
} DCD-CADE: 7.3.2.4.1 DCD-3: 7.1.3.11.1 DCD-CPDE: 7.2.2.1.1 /‘
} ChannelSuspendResponse() ChannelSuspendResponse() W L ChannelSuspendResponse() }
<
| | | |
(1) 1 1 1 1
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L 1 | |
| | |
. ChannelResumeRequest() ChannelResumeRequest()
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| 1
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T T T T
T T T T
| | | |
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} ChannelSuspendResponse() 1 L ChannelSuspendResponse() }
| H
| | | |
2 | | | |
( ) | | | !
| | | |
| " . | |
} Resume condition in ChannelResumeRequest() } ChannelResumeRequest() }
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! satisfie !
} ChannelResumeResponse() W L ChannelResumeResponse() }
| | | |
1 1 1 1
| | | |
T T T T
| | | |
| | | |
L ChannelSuspendNotification() L ChannelSuspendNotification() L ChannelSuspendNotification() }
r DCD-CADE: 7.3.2.4.5 } DCD-3:7.1.3.11.5 } DCD-CPDE: 7.2.2.1.5 }
| | | |
| | | |
(3) } } ! ChannelResumeNotification() !
! ! ChannelResumeConfirmation() !
| | . N
DCD-CADE: 7.3.2.4.7 DCD-3:7.1.3.11.7
| | . |
| ChannelResumeNotification() | ChannelResumeNotification() DCD-CPDE: 7.2.2.1.7 i
i~ ) | |
i i i i
L ChannelSuspendNotification() i\ ChannelSuspendNotification() i DCD-CPDE: 7.2.2.1.1 i
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| | |
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(4) } } ChannelSuspendResponse() }
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| | | |
| | | |
| | | |
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! DCD-CADE: 7.3.2.4.7 ! DCD-3:7.1.3.11.7 ChannelResumeRequest() !
| | N
| | |
i i ChannelResumeResponse() |
i i i i
1 1 1 1
| | | |
| | | |
} DCD-CADE: 7.3.2.4.5 } DCD-3:7.1.3.11.5 } }
L ChannelSuspendNotification() } ChannelSuspendNotification() } }
(5) r < : 1
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Figure 14: Suspend and Resume options: (1) requested by user, (2) based on the channel metadata condition, (3)
requested by Content Provider, (4) requested by DCD Server and notification to the Content Provider, (5) requested

by DCD Server

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

DCD Client
Activation

[7.1.31]

[7.13.1.2] [7.1.3.1.2]

DCD Client
Deactivation

[7.13.2]

[7.1.3.2.2] [7.1.3.2.2]

Application
Registration

[7.3.1.1]

[7.1.3.3]

Application
Deregistration

[7.31.2]

[7.1.34]

Channel
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[7.32.1] [7.3.2.5]

[7.1.3.10.3]

[7.1.3104] | [7.1.3.10.] [7.1.3.10.3] [7.1.3.10.3]

Channel
Subscription

[7.31.3] [7.3.17]

[7.1.3.7]

[7.1.3.9] [7.1.3.9]

[7.21.1] [7.2.1.3]

Channel Un-
subscription

(7315 | [7.3.16]

[7.138]

[7.1.3.82] [7.1.3.82]

[7.21.2]

Subscription
Update

[7.3.1.4]

[7.2.1.4]

Channel
Suspend
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[7.1.3.11.1]

[7.1.3.11.5] [7.1.3.11.5]

[7.22.1.] | [7.22.15]

Channel
Resume

[7.3243] | [7.3247]

[7.1.311.3]

[7.1.311.7] [7.1.311.7]

[7.22.13] | [7.22.17]

Content
Delivery

[7.32.2] [7.3.2.2]

[7.1.1.1]

[7.1.2.1] [7.1.2.1] [7.1.2.2] [7.1.2.2]

[7.22.2] [7.2.2.3]

Content
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[7.323]

[7.1.1.2]
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Content Repair
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Usage
Tracking
Report

[7.1.3.6]

[7.1.36] [7.136]
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Contextual
Information
Upload

[7.1.35]
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Channel
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Channel
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Deregistration

Connection [7.1.3.14] [7.1.3.14]
Profile Update

Table 1 DCD Operation-I nterface mapping

Editor's Notes: "-" — Not applicable
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6. DCD Operations
6.1 DCD Client Operations

If the device runtime supports it, the DCD Clieitt@JLD NOT interfere with other device use or apations, e.g. execute
cooperatively.

Upon receiving messages from the DCD Server ob@@P Enabled Client Application, the DCD Client SHAkalidate the
parameters of these messages as defined in S&cioth send appropriate errors as defined in Set8on

6.1.1 Client Activation

Upon the first DCD-Enabled Client Application ta@jister with a particular DCD Server, a DCD CliehtA.L activate the
service with the DCD Server as defined by the apple DCD-3 connection profile. If there is no D@:onnection profile
in the Application Profile, the DCD Client SHALL tieate the service with a default DCD-3 connectioofile, which is set
originally in the device or provisioned by the Dilg. OMA DM). In order to activate the service, D@D Client SHALL
send ClientActivationRequest message with DeviceshD Version, as described in Section 7.1.3.1.1e:Nbe presence of a
default DCD-3 connection profile in non-volatile mery ensures the ability to re-activate DCD servipen master
reset/clear of the device.

If the DCD Server does not require authenticatiod @o errors occurred, the DCD Client receives a
ClientActivationResponse indicating successfulvation.

If the DCD Server requires authentication, the DCli2nt SHALL proceed with the applicable authertiima process. If the
DCD Client is successfully authenticated by the D&#ver and no errors occurred, the DCD Clientivesea subsequent
ClientActivationResponse indicating successfulvation.

If the DCD Server responded with an ErrorNotifioatimessage with error-code “authentication erttw&, DCD Client
SHALL NOT automatically resend the ClientActivat®aquest message.

If the DCD Server responded with an indication ¢émporary failure condition showing that DCD Sergeunavailable, the
DCD Client SHALL re-attempt to activate the serviatea later time.

If Client Activation fails because the uplink isavailable, the DCD Client SHALL inform the DCD Ered Client
Application using the ErrorNotification message.

When the pull DCD-3 interface is unavailable beear® uplink is unavailable, the DCD Client SHOUt@ntinue to
support the DCD-3 interface via Push or broadcaatdrs, if available and feasible.

When the DCD-1linterface is unavailable becauseiftiak is unavailable, the DCD Client SHOULD contéto support
reception of content via the DCD-2 interfaceforstribed channels, if feasible

In the event of successful activation, the ClieriidationResponse message contains Session-1D paaisgued by the
DCD Server. The DCD Client SHALL include this SessiD parameter in all messages sent to the DCRe8eluring the
lifetime of the session.

If it receives a RequestForClientActivation messigm the DCD Server, the DCD Client SHALL initiatervice activation
with a ClientActivationRequest message, as destiib&ection 7.1.3.1.2.

If the Session-TTL attribute is non-zero, upon exion of the session, the DCD Client SHALL sentkesv
ClientActivationRequest as soon as possible.

The DCD Client MAY deactivate the DCD service ay éime. To deactivate the service, the DCD CligHARL send a
ClientDeactivationRequest to the DCD Server, asrilesd in Section 7.1.3.2. The DCD Client SHALLaempt to
deactivate the service at the later time if deatitivn request was unsuccessful.

If it receives a ClientDeactivationNotification nsage from the DCD Server, the DCD Client SHALL Né@tfempt to
reactivate the service with that DCD Server uttieceives a RequestForClientActivation messaga tiee DCD Server.
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Upon deactivation of the DCD Service triggered byedjistration of the last DCD Enabled Client Apation, the DCD
Client SHOULD remove any remaining registratioroimfiation for registered DCD Enabled Client Applioas.

If the DCD Client receives a ConnectionProfileUpatessage including a modified DCD-3 connectioffilprérom the
DCD Server, the DCD Client:

» SHALL send the ConnectionProfileConfirmation to tD€D Server
* and, as soon as possible, e.g. upon completionyop@nding content delivery, SHOULD

o send a ClientDeactivationRequest message to datetive session with the current DCD Server. ife¢he
was a change in the DCD-3 server address

o send a ClientActivationRequest message accorditiget®CD-3 connection profile to re-establish a new
session

The DCD Client SHOULD support the storing or backdigubscription information and information aboegistered
applications on removable devices (e.g. using soaads, (U)SIM, removable disks) to allow portakibf service between
devices with compatible DCD Client versions of faene vendor.

When the DCD Client has detected that a changahcsiber has occurred for a device with previoasityvated DCD
Service, the DCD Client SHOULD prevent access t®dB&bntent and Channel Metadata related to the puevsubscriber.

The DCD Client SHOULD support subscriber selectedagy options for access to the DCD Content.

6.1.2  Application Registration

In order to allow a DCD Enabled Client Applicatitmreceive the content from the DCD enabler, a B@ient SHALL
register the application with the enabler at thgliapble DCD Server to which DCD service has bemvipusly activated.

In certain broadcast scenarios where uplink tdx@® Server is not available, the registration aldo the DCD Client and
the text below is not applicable.

When it receives an ApplicationRegistrationRequesssage from the DCD Enabled Client Applicatiore (Section 7.3.1.1)
or it receives the Application Profile (see Seci#oh) through other means (e.g. from mediator ec@nfigured) , the DCD
Client SHALL send an ApplicationRegistrationRequestssage to the DCD Server including the AppliceRoofile and
other parameters, as described in Section 7.1.3.3.

If the DCD Server responded with an indication ¢émporary failure condition showing that the DC&n&r is unavailable,
the DCD Client SHALL re-attempt to register the bgytion at a later time.

If no errors occurred, and the DCD Client receitesApplicationRegistrationResponse message frenD@®D Server, the
DCD Client SHALL respond to the DCD Enabled Cli&puplication with a corresponding ApplicationRegigtonResponse
message.

If the ApplicationRegistrationResponse message tterDCD Server contains Channel Metadata (seg@oBe®2) for
channels successfully matched to the Applicatiafilerpreferences, the DCD Client SHALL extract tygplication-related
subset of Channel Metadata and specify its locatidghe Channel-Discovery-Information parametethef
ApplicationRegistrationResponse message to the B@&bled Client Application.

Upon receiving an ApplicationDeregistrationRequasssage from the DCD Enabled Client Applicatiore (Section
7.3.1.2), the DCD Client SHALL respond with an AjgptionDeregistrationResponse message indicatiogessful
deregistration. Consecutively, the DCD Client SHA&énd an ApplicationDeregistrationNotification meggs to the DCD
Server, as described in Section 7.1.3.4. If norsmacurred, the DCD Client receives the DCD Sergeponse in the
ApplicationDeregistrationConfirmation message.

If the DCD Client detects that the DCD Enabled @iapplication was uninstalled without prior dergtgation (e.g. upon
receiving an error on content availability notitica), the DCD Client SHALL send an
ApplicationDeregistrationNotification message te tiCD Server, as described in Section 7.1.3.4
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The DCD Client SHALL re-attempt to deregister tipplécation with ApplicationDeregistrationNotificath message at a
later time if application deregistration confirnmatiwas unsuccessful. In case of successful deraist confirmation,the
DCD Client SHOULD remove all registration informai associated with the deregistered DCD Enablesh€CApplication.

If the DCD Client detects that the DCD Enabled @iiapplication did not terminate channel subscap$ prior to
deregistration, the DCD Client SHALL unsubscribebatalf of the application by sending DCD-3
ChannelUnsubscriptionRequest.

Upon deregistration of DCD Enabled Client Applioatj if its content storage was provided by the Dd@nt, the DCD
Client SHOULD remove all stored DCD Content for ttexegistered application, except for contentithahared by other
registered applications.

6.1.2.1 Receive-Only Client Case

For thereceive-only clientase:

DCD Enabled Client Application registers itself wiDCD Client over DCD-CAR interface
» Application Profile

o DCD Enabled Client Application provides DCD-3 contien profile with broadcast profile as defined in
Section 8.1

» Channel Metadata including DCD-2 broadcast profile
o DCD Enabled Client Application provides list of cimels with their related DCD-2 broadcast profiles
DCD Client listens to the following channels:
» DCD-3 Admin broadcast channel
» DCD-2 Content broadcast channels

DCD Enabled Client Application deregisters itsetfrh DCD Client over DCD-CAR interface or can beatgstered by the
DCD Client when it detects that the application wasstalled.

6.1.3 Channel Subscription

6.1.3.1 Internal Channel Subscription
The following refers to DCD Client handling of tldannelSubscription initiated by the DCD Enable@ i@l Application.

Upon receiving an acceptable DCD-CAR SubscriptianiRst message (see Section 7.3.1.3) from a DCDIé&h&tient
Application, the DCD Client SHALL validate whethérere are other DCD Enabled Client Applicationstba device
already subscribed to this channel. If there igla@roDCD Enabled Client Application already subised to this channel, the
DCD Client SHALL validate that Channel-Metadata, bScription-ID, and Selected-Purchase-Option pararsetre
compatible (i.e. matching values or subset) betwd®ntwo subscriptions. If these parameters arenmpatible, the
behaviour of the DCD Client is implementation-sfiede.g. it can merge the preferences in the wgmtiatibscription with
the DCD Server, return an error to the DCD Enalilbent Application, etc.).

If the DCD-CAR SubscriptionRequest message wasaeoeptable, e.g. one or more included deliveryegeiization-
metadata option could not be honored by the DCERrElithe DCD Client SHALL return an ErrorNotificati to the DCD
Enabled Client Application, with error details gpeopriate.

If there’s no need to update existing channel sifisen with the DCD Server, the DCD Client SHALErsd a DCD-CAR
SubscriptionResponse (see Section 7.3.1.3) to tkD OEnabled Client Application that initiated the D@ AR
ChannelSubscriptionRequest.

If there are no other DCD Enabled Client Applicatian the device subscribed to this channel dreifsubscription needs to
be updated with consolidated preferences from plaltDCD Enabled Client Applications, the DCD ClieS#HALL send a
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DCD-3 ChannelSubscriptionRequest (see Section.7)1t8 the DCD Server to which the application wegistered. The
DCD Client SHALL include in the DCD-3 ChannelSuliptionRequest all applicable parameters from theDBTAR
SubscriptionRequest.

Upon a receiving a DCD-3 ChannelSubscriptionRespansssage (see Section 7.1.3.7) from the DCD SethverDCD

Client SHALL send a DCD-CAR SubscriptionResponsee (Section 7.3.1.3) to the DCD Enabled Client Aggtlon that

initiated the DCD-CAR ChannelSubscriptionRequesthe TDCD Client SHALL include in the DCD-CAR
SubscriptionResponse all applicable parameters thenDCD-3 ChannelSubscriptionResponse.

In the case of successful subscription, the DC2MEISHALL store any new or updated Channel Metadzi&ted to the
subscription.

When the DCD client is BCAST and/or CBS enable@ EXCD Client SHALL also follow the rules and prooees of
[DCD-TS-BCAST and/or DCD-TS-CBS] in addition to #elisted above.

6.1.3.2 External Subscription
The following refers to DCD Client handling of tldannel Subscription notification from the DCD Sstv

Upon receiving a DCD-3 ChannelSubscriptionNotificatmessage (see Section 7.1.3.9) from the DCDeBethie DCD
Client SHALL send a DCD-CAR SubscriptionValidatiomiest (see Section 7.3.1.7) to the DCD Enable@ncCli
Application identified by the application-id parateein the DCD-3 ChannelSubscriptionNotification ssage. The DCD
Client SHALL include in the DCD-CAR Subscription\i@htionRequest all applicable parameters from tHeDE3

ChannelSubscriptionNotification.

Upon receiving an acceptable DCD-CAR SubscriptididationResponse message (see Section 7.3.1.7) thenDCD
Enabled Client Application, the DCD Client SHALLr&ka DCD-3 ChannelSubscriptionNotificationRespofse Section
7.1.3.9) to the DCD Server. The DCD Client SHALIclide in the DCD-3 ChannelSubscriptionNotificati@sgonse all
applicable parameters from the DCD-CAR SubscripfedidationResponse.

If the DCD-CAR SubscriptionValidationResponse mgsswas not acceptable, e.g. an included deliverygmalization-
metadata option could not be honored by the DClrlithe DCD Client SHALL:

» return an ErrorNotification to the DCD Enabled @lidpplication, with error details as appropriate
» send a DCD-3 ChannelSubscriptionNotificationRespansssage, with Subscription-Declined set to “True”

In the case of successful subscription validatibae,DCD Client SHALL store any new or updated Cledrivietadata related
to the subscription.

When the DCD client is BCAST and/or CBS enable@ EXCD Client SHALL also follow the rules and prooees of
[DCD-TS-BCAST and/or DCD-TS-CBS] in addition to 8®listed above.

6.1.3.3 Channel Subscription Update

The following refers to DCD Client handling of tlighannel Subscription Update initiated by the DCDalilad Client
Application.

Upon receiving an acceptable DCD-CAR SubscriptiotddpRequest message (see Section 7.3.1.4) fromDaE@bled
Client Application, the DCD Client SHALL.:

e update stored Channel Metadata parameters (se®rS8&R) relevant to the DCD Client with the paraens
provided in the DCD-CAR SubscriptionUpdateRequest

» validate whether there are other DCD Enabled Clglications on the device already subscribechi® thannel.
If there is another DCD Enabled Client Applicatialteady subscribed to this channel, the DCD Cl@HAALL
validate that Channel-Metadata parameters are dilslgpgi.e. matching values or subset) between tihe
subscriptions. If these parameters are incompatthie behaviour of the DCD Client is implementatipecific
(e.g. it can merge the preferences in the updaibdcsiption with the DCD Server, return an errorthe DCD
Enabled Client Application, etc.).
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» send DCD-3 ChannelSubscriptionRequest to the DCivesef DCD-CAR SubscriptionUpdateRequest message
contained updated Channel Metadata parametersarglég the DCD Server or if relevant Channel Metada
parameters need to be updated at the DCD Seneresult of subscription consolidation from twonsore DCD
Enabled Client Applications. The DCD Client SHALInclude in the DCD-CAR SubscriptionResponse all
applicable parameters from the DCD-3 ChannelSuttsonResponse. The DCD Client SHOULD remove from th
Channel Metadata sent to the DCD Server all parmmétat are relevant only to the DCD Client.

» send DCD-CAR SubscriptionUpdateResponse (see 8€ttdol.4) to the DCD Enabled Client Applicatiod€D-
CAR SubscriptionUpdateRequest message didn’t aonipdated Channel Metadata parameters relevartieto t
DCD Server

If the DCD-CAR SubscriptionUpdateRequest message wat acceptable, e.g. an included delivery-pets&aten-
metadata option could not be honored by the DCErElithe DCD Client SHALL return an ErrorNotificati to the DCD
Enabled Client Application, with error details gpeopriate.

Upon receiving a DCD-3 ChannelSubscriptionRespomsgsage (see Section 7.1.3.7) from the DCD SeheDCD Client
SHALL:

e update stored Channel Metadata parameters (se®rS&R) relevant to the DCD Client with the paraens
provided in the DCD-3 ChannelSubscriptionResponsssage, using the comparison procedure descrilred fo
Channel Metadata Update (see Section 6.1.4)

» send a DCD-CAR SubscriptionUpdateResponse (seéo8etB.1.4) to the DCD Enabled Client Applicatitirat
initiated the DCD-CAR SubscriptionUpdateRequest.e TBCD Client SHALL include in the DCD-CAR
SubscriptionUpdateResponse all applicable paraméten the DCD-3 ChannelSubscriptionResponse.

When the DCD client is BCAST and/or CBS enable@ EXCD Client SHALL also follow the rules and prooees of
[DCD-TS-BCAST and/or DCD-TS-CBS] in addition to #elisted above.

6.1.3.4 Channel Unsubscription
The following refers to DCD Client handling of tldannel Unsubscription transactions.

Upon receiving a DCD-CAR UnsubscriptionRequest ragsgsee Section 7.3.1.5) from a DCD Enabled ChAgplication,
the DCD Client SHALL send a DCD-3 ChannelUnsubg@ifRequest to the DCD Server to which the appbcatvas
registered if there are no other DCD Enabled Cligoptlications on device subscribed to this chanfieeé DCD Client
SHALL include in the DCD-3 ChannelUnsubscriptionRest all applicable parameters from the DCD-CAR
UnsubscriptionRequest. If there are other DCD Egl@lient Applications on device subscribed to thiannel, the DCD
Client SHALL send a DCD-CAR UnsubscriptionRespottsthe DCD Enabled Client Application that issuled DCD-
CAR ChannelUnsubscriptionRequest.

Additionally, the DCD Client SHALL send DCD-3 ChaglldnsubscriptionRequest to the DCD Server uponodisgy that
the last DCD Enabled Client Application subscribtmd a channel was unregistered or uninstalled withpror
unsubscription.

Upon a receiving a DCD-3 ChannelUnsubscriptionRespanessage (see Section 7.1.3.8) from the DCDeStdrg DCD
Client SHALL send a DCD-CAR UnsubscriptionRespotsehe DCD Enabled Client Application that issubé DCD-
CAR UnsubscriptionRequest if the transaction wittated by a DCD Enabled Client Application.

In the case of successful unsubscription, the DGENESHALL remove any Channel Metadata relatethtoterminated
subscription, except for Channel Guide information.

Upon receiving a DCD-3 ChannelUnsubscriptionNo#fion message (see Section 7.1.3.8.2) from the B&ber, the
DCD Client SHALL send a DCD-CAR UnsubscriptionNat#tion (see Section 7.3.1.6) to all DCD Enableie!
Applications subscribed to this channel. The DCi2@ISHALL remove any Channel Metadata relatedhéotéerminated
subscription.
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When the DCD client is BCAST and/or CBS enabled@D Client SHALL also follow the rules and proceesi of [DCD-
TS-BCAST and/or DCD-TS-CBS] in addition to thosstdid above.

Upon receiving a DCD-3 ChannelUnsubscriptionNo#fion message (see Section 7.1.3.8.2) via a pojpoint bearer, the
DCD Client SHALL respond with a ChannelUnsubscdp€onfirmation.

6.1.3.5 Receive-Only Client Case

In theReceive-Only Client case, the DCD Client locally subscribes or unstibes as a result of a DCD Enabled Client
Application subscribe or unsubscribe request dvemCD-CAR interface. In such cases the DCD Clatatts or stops
listening to the specific channel, and respondh thie appropriate message to the DCD Enabled Glipplication.

6.1.4 Channel Metadata Update

The following refers to DCD Client handling of tB&D-3 ChannelMetadataUpdate message, as sent [yGBeServer to
inform about the changes to previously receivedntibhMetadata.

Upon receiving a ChanneMetadataUpdate messagessasilted in Section 7.1.3.13, from a DCD Serveg, BIiCD Client
SHALL compare the received ChannelMetadataUpdatssage with the existing Channel Metadata for #eesChannel,
and

» If a Channel Metadata field in the existing Chanvietadata is not present in the ChannelMetadataldpdassage,
the DCD Client SHALL use the existing value forgield

« If a Channel Metadata field is empty in the ChahethdataUpdate message, the DCD Client SHALL renibge
previous value for this field from the existing @hal Metadata

» If a Channel Metadata field is present in the CléiietadataUpdate message, the DCD Client SHAL Laapthe
data in the same field in the existing Channel Mata

If the update affects the Channel Metadata fielsviant to a DCD Enabled Client Application, the DClient SHALL
inform the DCD Enabled Client Application by sengliam ChannelMetadataUpdate message according toiS&c3.1.8.

Upon successful processing of Channel Metadatmviolg reception of a ChannelMetadataUpdate mesaagiescribed in
Section 7.1.3.13, the DCD Client SHALL send a ClaletadatalUpdateConfirmation message accordingeotion
7.1.3.13 to the DCD Server.

When the DCD client is BCAST and/or CBS enable@ ECD Client SHALL also follow the rules and prooees of
[DCD-TS-BCAST and/or DCD-TS-CBS] in addition to #elisted above.

6.1.5 Content Delivery
6.1.5.1 Receive-Only Client Case

For thereceive-only clientase:
DCD Client listens to channel based on paramefersified in DCD-2 connection profile

DCD Client receives content and delivers the remgtisontent to the DCD Enabled Client Applicatioa BCD-CADE.

6.1.5.2 Automatic Content Update

The following refers to DCD Client handling of tBeCD-1 ContentUpdateRequest message, as sent fanatit update of
specific channels. Automatic update can occur updéimed schedule or when all channel content hasred, as described
below.

DCD Clients SHALL automatically request content afes under the following conditions:
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» If the pull-schedule channel metadata attributepiscified, DCD Clients SHALL automatically requastontent
update per the indicated schedule.

» If the update-upon-expiration channel metadatabate is “True”, DCD Clients SHALL automatically geest a
content update when all content for the channekelpged.

DCD Clients SHALL NOT automatically request contaptiates as described above if prohibited fromglem e.qg.:

» If the deliver-when-roaming channel metadata attebs “False”, DCD Clients SHALL NOT automaticalgquest
content updates if they are aware that the udeeiisg served by a domestic roaming network, ontisrnationally
roaming.

» If the DCD Client has suspended delivery for a ctlehnthe DCD Client SHALL NOT automatically requesintent
updates for that channel.

DCD Clients SHOULD send a single ContentUpdateRsimessage for update of multiple channels if thenoels are due
for update at the same time and the same DCD-lemtion profile settings are applicable for thesarctels

DCD Clients SHALL send automatic ContentUpdateRstuaessages to the DCD Server per the applicalbdeldc
connection-profile.

DCD Clients SHOULD delay automatic content updaquests by a pseudo-random value based upon aeudeyice
attribute (i.e. different from other devices).

If the network-preferences channel metadata atgimispecified, the DCD Client SHALL send the GomtUpdateRequest
message as specified. If there are multiple netsvegecified in the network-preferences and multigvorks are available
for use by the DCD Client, the DCD Client SHALL sktihe ContentUpdateRequest message via the highesty network
as indicated by the network-preferences attrikifisgplicable.

If the ContentUpdateResponse message from the DeeBwas accepted, further handling is describe®kiction 6.1.5.6.

6.1.5.3 On-Demand Content Update

The following refers to DCD Client handling of tB&D-1 ContentUpdateRequest message, as sent fdermand update of
specific channels or retrieval of specific contiéains.

If the on-demand-pull-allowed channel metadatalatte is “True” and use of the DCD-1 interface liswwed for the channel
(i.e. the dcd-interface channel metadata attribatgains a “DCD-1" value), the DCD Client SHALL aqt the DCD-CADE
ContentRequest message as an on-demand conteit¢ vpgiaest from DCD Enabled Client Applications.

If the on-demand-pull-allowed channel metadatabatte is “False” or use of the DCD-1 interface @ mllowed for the
channel, the DCD Client SHALL respond with an ENotification message with error-code “not allowdd”on-demand
content update requests from DCD Enabled Clientliéafons.

The DCD Client SHALL accept requests for specifimient items by content-id; if a particular reqedstontent item is
already available in the DCD-managed storage oml¢vece, the DCD Client SHALL return the contentite DCD Enabled
Client Application.

If a channel is suspended, the DCD Client SHALLprewl with an ErrorNotification message with errode “temporary
failure” to on-demand content update requests gD Enabled Client Applications.

In creating ContentUpdateRequest messages for ittt content updates, DCD Clients SHALL include:

» the session-id for the active DCD session withDI@&D Server via which the channel was subscribed

e anew message-id value

« one of the following, if specified by the DCD Ena8IClient Application in the ContentRequest message
0 arequested channel-id

0 arequested content-id
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0 arequested content-address

DCD Clients SHALL send on-demand ContentUpdateReigueessages to the DCD Server per the applicahkileldc
connection-profile.

If the network-preferences channel metadata atgimispecified, the DCD Client SHALL send the GoniUpdateRequest
message as specified. If there are multiple netsvegecified in the network-preferences and multigvorks are available
for use by the DCD Client, the DCD Client SHALL sktihe ContentUpdateRequest message via the highesty network
as indicated by the network-preferences attrikifisgplicable.

If the ContentUpdateResponse message from the DeeeBSwas accepted, further handling is describe®kiction 6.1.5.6.

6.1.5.4 Content Update Push

DCD Clients SHALL discard any content unrelatecchannels subscribed by registered DCD Enabled Chgplications
on the device, and:

0 SHALL send an ErrorNotification message with ercode “channel not subscribed” to the DCD Server..

If the DCD-2 ContentUpdatePush message was accdpttter handling is described in Section 6.1.5.6.

In the case that Cell Broadcast or BCAST are usgther handling is described in [DCD-TS-BCAST][@CD-TS-CBS] as
applicable.

6.1.5.5 Content Update Notification

If the dcd-content-reference message element ikded in the message, the DCD Client SHALL send @DEB
ContentUpdateRequest message to the DCD Servees atitiress indicated by the dcd-content-referermssage attribute.

If content-metadata message element is included D@D Client SHALL proceed with handling of the temt items as
described in Section 6.1.5.6.

DCD Clients SHALL discard any content unrelatecchannels subscribed by registered DCD Enabled ChAgplications
on the device, and:

0 SHALL send an ErrorNotification message with ercode “channel not subscribed” to the DCD Server.

If the ContentUpdateNotification message from th€CDServer was accepted, further handling is desdrilm Section
6.1.5.6.

In the case that Cell Broadcast or BCAST are usgther handling is described in [DCD-TS-BCAST][@CD-TS-CBS] as
applicable.

6.1.5.6 Content Item Handling

The following refers to DCD Client handling of cent items received via the DCD-1 ContentUpdateResponessage, the
DCD-2 ContentUpdatePush message, or the DCD-2 @tipeateNotification message.

DCD Clients SHALL store the content metadata, flaged, for later use or delivery to DCD Enablec@iiApplications.

For channels with DCD-managed storage, DCD CliSHALL store content items, if updated, and assediatontent
metadata for later use or delivery to DCD Enabl&dr® Applications.

If there is inadequate DCD-managed storage to si@reeceived content for a channel, the DCD CI&HALL

= send a ContextuallnformationUpload message to 8B Berver, specifying the free-storage attributepeding to
the defined policy per [Section 7.1.3.5]

For channels for which the content-storage-locatibannel metadata attribute is set, DCD Clients BlHAtore content
items and the application-relevant subset of aasedicontent metadata, if updated, at the indiclateation [see Section
8.3].
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If the replaces-content-id content metadata atieilisi set for a content item, the DCD Client SHAtdplace the indicated
content item and associated metadata with the oetent item and associated metadata at the aplaistdrage location.

If the delivery-priority content metadata attribugseset to “high” for a content item, the DCD ClieBHOULD expedite
storage and content availability notification aogo

Note that beyond expedited handling, actions umortent items with the content metadata attributeegyency-content” set
to “True” are implementation-specific.

If the content-price content metadata element igpresent for a content item:

« If the actual content item was not included in tihessage, but is referenced by the content-addoessnt metadata
attribute only, the DCD Client SHALL send a DCD-brentUpdateRequest message to the DCD Serveeat th
indicated content-address.

» If the actual content item was not included in thessage, but is referenced by the content-id cometadata
attribute only, the DCD Client SHALL send a DCD-br@entUpdateRequest message to the DCD Serveudingl
content-id.

e If the aux-content-link content metadata attribuge present, the DCD Client SHALL send a DCD-1
ContentUpdateRequest message to the DCD Senves atdicated aux-content-link.

The DCD Client MAY choose not to retrieve the cantautomatically (as described above) if undesbased on content
metadata received in the message (e.g. due tortdategth, parental-rating, etc.)

If the DCD Client chooses not to retrieve a conftar, it SHALL NOT send DCD-1 ContentUpdateRequesthe DCD
Server.

DCD Clients SHALL send ContentUpdateRequest messfigecontent item or aux-content retrieval to B@D Server per
the applicable dcd-1-connection-profile.

If the network-preferences attribute is specified channel or content metadata, the DCD Client SHAddnd the
ContentUpdateRequest message as specified. Ifaihemaultiple networks specified in the networkfprences and multiple
networks are available for use by the DCD Clielm¢, DPCD Client SHALL send the ContentUpdateRequestsage via the
highest priority network as indicated by the netkvpreferences attribute, if applicable.

If the content-encoding attribute specified in @ntmetadata, the DCD Client SHALL decode (e.graet} the content item
accordingly prior to delivery to the DCD Enablededt Application.

If the dcd-provided-storage-size channel metad#tibuate is set, the DCD Client SHALL store recalveontent in its
reserved storage. Otherwise, if the content-stelacgtion channel metadata attribute is set, th®Dulient SHALL store
received content in the indicated location. Note of the content-storage-location attribute alsabkes manual deletion of
outdated content through the user interface oD@i®-Enabled Client Application which manages thateat.

If the content-expiration attribute is specifieddontent metadata and the content item is expicedrding to this attribute,
the DCD Client SHALL disregard this content iterithis content item has already been deliveredi¢odevice and stored in
the DCD managed storage, the DCD Client SHALL reenib¥rom the storage.

If the content-expiration content metadata attebist not specified for a content item stored in D@Bnaged storage, the
DCD Client SHALL use storage management rules ftioencontent-expiration channel metadata attribtispecified.

To reliably support the content-expiration attrisuthe DCD Client SHOULD support UTC time synchaation with
network time sources.

If the content-availability-notification channel tadata attribute is “True” or the content-priceibttte is specified, DCD
Clients SHALL send the DCD-CADE Content messagaptalicable DCD Enabled Client Applications, inclogti

« for each content item that has been received (dsopéhe initial message or after retrieval at tomtent-address),
one of
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o the content-storage-location content metadatabattifor each content item, set to the locatiorthef
content in DCD-managed storage or DCD Enabled Clispplication specified storage (i.e. per the
content-storage-location channel metadata attripraeided during channel subscription)

o the actual content item, if neither dcd-provideoratje-size or content-storage-location are set

» the application-related subset of content metad#tibutes as received for each content item, egntent-id,
channel-id, mime-type, content-length, and contemtie [see Section 8.3 for details].

If one or more content items have a content-degjivertification content metadata attribute set toud”, the DCD Client
SHALL send the DCD-1 ContentDeliveryConfirmation saege to the DCD Server after content item handdircpmplete,
including:

» the session-id from the ContentUpdateResponse wte@tiJpdatePush

* anew message-id value

» the content-confirmation attribute including thentemt-id and delivery status of each content itemwhich content
delivery notification is required, and for which rtling has been completed since the last
ContentDeliveryConfirmation message

The state of target DCD Enabled Client Applicat®HOULD NOT affect the DCD Client’s ability to debv notifications
(e.g. subject to device runtime limitations, the IDClient can launch an inactive application, “wakp” a dormant
application, or pass notification to an active a&gilon). If the DCD Client can only notify actiapplications it SHOULD
deliver content availability notification as soamnitidetects that the target application becameeact

DCD Client SHALL follow the packaging rules as daefd in Section 9.1

In the broadcast case, the DCD Client MAY discamgl @eontent and content metadata inconsistent wughQontent Types
channel metadata attribute for subscribed DCD Eth@lient Applications.

6.1.6 Content Submission

Upon reception of the DCD-CADE ContentSubmitRequaessage (see Section 7.3.2.3), if use of the D@Metface is

allowed for this channel (i.e. the dcd-interfacartel metadata attribute contains a “DCD-1" vallig}D Clients SHALL

send the DCD-1 ContentSubmitRequest message t®@@i2 Server. The DCD Client SHALL include in the D&D

ContentSubmitRequest the Submit-Package parameger the DCD-CADE ContentSubmitRequest message dher o
parameters as described in Section 7.1.1.2).

DCD Clients SHALL send ContentSubmitRequest messtmthe DCD Server per the applicable dcd-1-cotiwregrofile.

If the network-preferences attribute is specified channel or content metadata, the DCD Client SHAddnd the
ContentSubmitRequest message as specified. If #rermultiple networks specified in the networkfprences and multiple
networks are available for use by the DCD Cliel, DCD Client SHALL send the ContentSubmitRequess$sage via the
highest priority network as indicated by the netkvpreferences attribute, if applicable.

Upon reception of the DCD-1 ContentUpdateResporessage, the DCD Client SHALL:

* send the DCD-1 ContentDeliveryConfirmation messgmge Section 7.1.1.1) to the DCD Server if one orem
content items in the Content-Package have a coedt@diviery-notification Content Metadata attributs 0 “True”

» send the DCD-CADE Content message (see SectiohZ)3o the DCD Enabled Client Application.
Upon reception of the DCD-1 ContentSubmitConfirmatmessage, the DCD ClieBHALL:

» send the DCD-CADE ContentSubmitConfirmation (seetiSe 7.3.2.3) to the DCD Enabled Client Applicatio

6.1.7 Channel Suspension
6.1.7.1 Suspension Effect Upon DCD Transactions

When a specific channel is suspended for all sillesttiDCD-Enabled Client Applications, the DCD CH&SHALL NOT:
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* issue ContentUpdateRequests for this channel
» respond to ContentUpdateNoatification for this chelnwith ContentUpdateRequests

The previous requirement applies when:

» asuspended channel is subscribed by only one D@ilEd Client Application, or
» all subscribed DCD-Enabled Client Applications hauspended the channel,

» the DCD Client has suspended delivery for all DOixBled Client Applications, e.g. due to the chamnetadata
deliver-when-roaming attribute.

When a channel is suspended for a specific DCD-ledablient Application, the DCD Client SHALL NOT Liieer Content
notifications to that DCD-Enabled Client Applicatio

When all suspendable channels (i.e. suspend-allew@due”)are suspended for all DCD Enabled CliApplications, the
DCD Client SHALL NOT:

* issue ChannelDiscoveryRequests
» automatically issue UsageTrackingReport

When a previously suspended DCD Channel is resuthed)CD Client SHALL deliver any buffered cont¢hat has not
yet been delivered to applicable DCD Enabled Cligmplications.

6.1.7.2 Channel Suspension Requested by DCD Client

A DCD Enabled Client Application can initiate ch@hsuspension by sending the DCD-CADE ChannelSulipequest
message with the Channel IDs of the channels subpended.

If the suspend-allowed channel metadata attriluget to “False” for the channel, DCD Clients SHAlgject DCD-CADE
ChannelSuspendRequest messages, by sending theCBOB-ErrorNotification message with error code “atiowed”
[Section 13].

If the channel to be suspended is shared with @i Enabled Client Applications that have not rested suspension, the
DCD Client SHALL process suspension locally, sush a

e« SHALL NOT send a suspension request to the DCDe3erv
 SHALL send a DCD-CADE ChannelSuspendResponse messdge DCD Enabled Client Application.

Upon channel suspension by the DCD Client, if ti@&DDClient is in the process of a content deliveansaction, it
SHOULD terminate the transaction locally (e.g. bguesting reset of the HTTP connection), if techihydeasible,
otherwise the DCD Client SHALL continue with tharisaction until the transaction completes or isieated by the DCD
Server.

If the transaction is terminated before the conbterst been fully delivered, i.e. upon local termimrabf the transaction or
early termination of the transaction by the DCDv@erthe DCD Client SHALL report the error as désed in [Section 13].

When the suspension conditions in the Channel Megaare satisfied (e.g. when device is roamingdatister-when-
roaming is set to “False”), the DCD Client caniatié channel suspension. If these suspension domgliare in the delivery
personalization metadata submitted by a DCD EnaBlesht Application and there are other DCD EndhbBdient
Applications subscribed to this channel, the DCi22ISHALL process suspension locally (as descrideale), unless
these conditions are satisfied for all applicatisabscribed to this channel.

The DCD Client SHALL initiate channel suspensionseynding the DCD-3 ChannelSuspendRequest messtHythwitarget
Channel IDs.
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When the DCD Client receives a ChannelSuspendResgdoom the DCD Server, it SHALL send the DCD-CADE
ChannelSuspendResponse to any DCD Enabled Cligulic&fion waiting for the confirmation.

After DCD Enabled Client Application-initiated susysion is completed, only the DCD Enabled Clienpligation can
resume content delivery. When determined necegsayyupon request by the user or application-§pesient), the DCD
Enabled Client Application can resume content @eli\oy sending the DCD-CADE ChannelResumeRequessage.
When the DCD Client receives the ChannelResumeRtquessage, it SHALL send the DCD-3 ChannelResunatst
message to the DCD Server with the target Chamslunless the suspension was processed localtle&sibed above).

Resumption of content delivery by one DCD Enabl&dnE Application SHALL NOT result in resumptionrfall DCD
Enabled Client Applications, i.e. each shall requesumption individually, if it had requested saispion individually.

When the resumption conditions in the Channel Metadre satisfied (e.g. in the event of returnamé network when
deliver-when-roaming is set to “False”), and thare DCD Enabled Client Applications for which theonel should be
resumed based on these resumption conditions, @& Client SHALL initiate channel resumption by semgithe DCD-3
ChannelResumeRequest message with the target ChBsnanless the suspension was processed lo@algescribed
above).

When the DCD Client receives a ChannelResumeResgooms the DCD Server, it SHALL:

» send the ChannelResumeResponse message to eachtdpiihs defined above) DCD Enabled Client Aglan,
and

» resume normal DCD transaction handling for theteglahannels.

If some content delivery failed due to channel suasjpon, the DCD Client MAY send the ContentRepaijist.

6.1.7.3 Channel Suspension Notification by DCD Serv  er

Upon the ChannelSuspendNotification message frenDtBD Server, the DCD Client SHALL

» notify any DCD Enabled Client Applications for whithe channel is not already suspended, via the-C8DE
ChannelSuspendNotification message, and

» suspend normal DCD transaction handling for thateel channels, e.g. per the channel scheduleresponse to
ContentUpdateNotification.

Upon channel suspension by the DCD Server, if tB®[Tlient is in the process of a content deliveapsaction, the DCD
Client SHALL continue with the transaction untikttransaction completes or is terminated by the [3eBver.

Upon the ChannelResumeNotification message fronD®B Server, the DCD Client SHALL:

» notify any DCD Enabled Client Applications for whithe channel should be resumed, via the DCD-CADE
ChannelResumeNatification message, and

* resume normal DCD operations for the related cHanne

6.1.8  Channel Discovery

6.1.8.1 Channel Discovery Request to the DCD Server
DCD Clients SHALL send a ChannelDiscoveryRequestsage to the DCD Server if:
« DCD-CADE ChannelDiscoveryRequest message is reddioen the DCD Enabled Client Applications

« ChannelDiscoveryNotification has been received ftbenDCD Server.

DCD Clients SHALL send ChannelDiscoveryRequest mgssto the DCD Server per the applicable dcd-3-ection-
profile.
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6.1.8.2 Channel Discovery Info from the DCD Server

Upon the DCD-3 ChannelDiscoverylnfo message, if i@leds-removed element contains “*” and Channelsddelement
contains a list of channel metadata for added aklanthe DCD Client SHALL handle it as a replacetrfen Channel Guide
and replace the previous Channel Guide with thefishannels in Channels-added element.

Channel metadata specified in Channels-removed han@els-added elements SHALL contain at least trenrel-id
attribute.

Channel metadata specified in Channels-updatedeslie®HALL contain at least the channel-id and otfelometadata
attribute.

When the DCD-3 ChannelDiscoveryinfo message isivedeby the DCD Client and if the channel-discoveoyification
attribute in the Application Profile is “True” (se&ection 8.1), the DCD Client SHALL send DCD-CADE
ChannelDiscoverylnfo message with appropriate P&@D Enabled Client Application, as specified in &t 8.2.2.2)
subsets of metadata from Channels-removed, Chaaddkd, and Channels-updated elements of the DCD-3
ChannelDiscoverylnfo message. The DCD Client SHAEIQd the DCD-CADE ChannelDiscoverylnfo messagél to@D-
Enabled Client Applications indicated by the matghapplications attribute of the DCD-3 ChannelDigyinfo message.
Further actions by the DCD Client (beyond notificatof DCD-Enabled Client Applications per the niabhg-applications
attribute) are implementation or deployment specifi

When DCD-3 ChannelDiscoverylnfo message is receivethe DCD Client and if the channel-discoveryification
attribute in the Application Profile is "False” ¢hie runtime environment is not capable of sendimgeassage to the DCD
Enabled Client Application, the DCD Client SHOULDore the changes to the Channel Guide untii DCD-EAD
ChannelDiscoveryRequest message is received dy@ieClient.

When DCD-3 ChannelDiscoverylnfo message is receingtle DCD Client and the message was triggereD®p-CADE
ChannelDiscoveryRequest message, the DCD ClientlsH#end DCD CADE ChannelDiscoveryResponse messatje w
the channel metadata subsets from Channels-rem@heshnels-added, and Channels-updated elementamelke the DCD
Enabled Client Application.

If channel metadata attribute subscription-requisetilrue”, the DCD Client SHALL auto subscribe tluis channel. If the
channel discovery action was delivered via broagd¢hs subscription is local to the DCD Client ¢hd DCD Server does
not expect a subscription action over DCD-3.

6.1.8.3 Channel Discovery Response to the DCD Enab led Client Application
ChannelDiscoveryResponse message SHALL be seln¢to€D Enabled Client Application:

 Immediately when the DCD Client has received DCDBEA ChannelDiscoveryRequest message and a
ChanneDiscoverylnfo data is waiting for this apation-id in the DCD Client.

» After the DCD Client successfully completes the D8D ChannelDiscoveryRequest and DCD-3
ChannelDiscoverylnfo transactions with the DCD &erv

6.1.8.4 Channel Discovery Notification from the DCD  Server

Upon reception of the DCD-3 ChannelDiscoveryNotifion message, DCD Client SHALL send a
ChannelDiscoveryRequest message to the DCD Server.

6.1.9 Usage Tracking Report

The DCD Client sends a UsageTrackingReport medseiipe DCD Server to report the DCD Client’s ustrigeking
statistical information. This transaction is noplpable if the uplink from the DCD Client to thedD Server is unavailable
(e.g. in receive only terminal).

The UsageTrackingReport message SHALL be sent fhenDCD Client to the DCD Server as a result of ofithe
following two conditions:

- The DCD Client received a RequestForUsageTrackipgRenessage from the DCD Server
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- Time to report the usage tracking statistics (if)according to predefined schedule as per DCDi&eRrovider
policy

If the usage-report-server-address attribute iserein the RequestForUsageTrackingReport, theb@i@ Client SHALL
send the UsageTrackingReport message to the sgbaifidress.

The usage information elements that are monitonekreported in the device may depend upon the agreebetween the
device/client vendor and service provider. Exaniplermation to be considered for usage trackinglattes is as follows:

- Consumption of specific content items, per the D&#vice Provider policy
The UsageTrackingReport message SHALL be creatidtiwe attributes as defined in Section 7.1.3.6.1.

If all DCD Channels are suspended, the DCD Clig¢thIS_ not send UsageTrackingReport messages unt@zast one DCD
Channel is resumed. Upon resumption of at leastiie Channel, the DCD Client SHALL send the curnesdge tracking
statistical information to the DCD Server.

If the DCD Client cannot respond to the DCD Semwith the UsageTrackingReport message when oneeddltbve
mentioned respond conditions are met, the DCD €8¢hALL send an error message with error-code allowed” as
defined in Section 13.

6.1.10 Contextual Information Upload

The DCD Client sends a ContextuallnformationUploaessage to the DCD Server to report the DCD Chkeovntextual
information. This transaction is not applicablehié uplink from the DCD Client to the DCD Serverisavailable (e.g. in
receive only terminal).

The ContextuallnformationUpload message SHALL b# f®m the DCD Client to the DCD Server as a resfibne of the
following two conditions:

- The DCD Client received a Contextuallnformationu®equest message from the DCD Server
- An automatic report is required per a predefinedX&rvice Provider policy

The contextual information that is monitored angomed in the device may depend upon the agreeipetmieen the
device/client vendor and service provider. Exangblaracteristics to be considered for contextualrinftion attributes are
as follows:

- Device capabilities (e.g. available storage, curl@mguage, supported languages etc.)
- Device status (e.g. roaming status and PLMN code)
The ContextuallnformationUpload message SHALL tkeated with the attributes as defined in Sectior3/A11

Upon finalization of Client Activation the DCD Ché SHOULD send a ContextuallnformationUpload messagthe DCD
Server to report upon the initial DCD Client coritead information.

If all DCD Channels are suspended, the DCD Cliga&AlS. not send ContextuallnformationUpload messages| at least
one DCD Channel is resumed. Upon resumption otastlone DCD Channel the DCD Client SHALL send d¢heent
contextual information to the DCD Server.

If the DCD Client cannot respond to the DCD Semwéh the ContextualinformationUpload message whea of the above
mentioned respond conditions are met, the DCD CIBHALL send an error message with error-code ‘altiwed” as
defined in Section 13.

6.1.11 Charging

The following refers to DCD Client handling of charg as described in [DCD-TS-Charging]

When the DCD Client receives purchase optionseénfED-3 ApplicationRegistrationResponse messageDtbD-3
ChannelDiscoverylnfo message or the DCD-3 Chanfe&iptionNotification message, it SHALL forwarceth to the
appropriate DCD-Enabled Client Application
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If purchase option metadata were specified foramobl, the DCD Client SHALL respond with an Errotilcation (error-
code “Invalid Parameter”, errored-parameter “se@giurchase-option-id”) to any DCD-CAR SubscripRaguest message
that does not contain a Selected-Purchase-Optipatiaimeter.

If the DCD-CAR SubscriptionValidationRequest contd purchase option metadata, the DCD Client SHAddpond with
an ErrorNotification (error-code “invalid paramétand errored-parameter “purchase option”) to aGBCAR
SubscriptionValidationResponse that does not corgéelected-Purchase-Option-ld parameter.

When the DCD Client receives a Selected-Purchass®fd parameter from a DCD-Enabled Client Apption, it SHALL
forward it to the DCD Server.

6.1.12 Content Repair

The DCD Client SHALL send DCD-3 ContentRepairReduesssage as described in Section 7.1.3.12 whentart item
is only partially received as a result of interegbtontent delivery. The DCD Client can initiaten@mtRepairRequest for
requesting repair of a content item or an entirdDEICContentUpdateResponse or DCD-2 ContentUpdatefessage.

If the DCD Client only received a partial part oD&D-1 ContentUpdateResponse or DCD-2 ContentUpuleste message
and cannot identify the Content-ID of the partiatbgeived content item, then it SHALL initiate CentRepairRequest
including the Failed-Message-ID set to the Mesd@gef the failed message. When requesting repaiafmessage, the
Failed-Content-ID and Channel-ID SHALL NOT be pmse

If the DCD Client only received a partial part of@ntent item in a DCD-1 ContentUpdateResponseGiD2
ContentUpdatePush message and was able to parsertest metadata, then it SHALL initiate Conterg&eRequest with
the Failed-Content-ID set to the Content-ID of fhiéed content item and the Channel-ID that theteohitem belonged to.
When requesting repair for a content item the Hailtessage-ID SHALL NOT be set.

For both repair instances, the total received bigiesither the message or the content item SHAg&Iptesent respectively.

6.2 DCD Server Operations

Upon receiving messages from the DCD Client orGbatent Provider, the DCD Server SHALL validate plasameters of
these messages as defined in Section 7 and serapepte errors as defined in Section 13.

6.2.1 Client Activation

In order to facilitate delivery of the DCD Conteata mobile device, the DCD Server SHALL activdte service for the
DCD Client on this device. To facilitate the actiea, the Service Provider SHOULD provision a dé&f@2CD-3 connection
profile to the DCD Client using DM (e.g. OMA DM)r ensure that devices are pre-configured with adeDCD-3
connection profile.

Upon receiving the ClientActivationRequest mesdagm the DCD Client, the DCD Server SHALL respondite DCD
Client with the ClientActivationResponse messafaolauthentication is required, and the activatiequest is valid, the
DCD Server SHALL send to the DCD Client the ClieatiationResponse message indicating successiubtion,
providing the Session-ID parameter and other patensieas described in Section 7.1.3.1.1.

If service establishment requires authenticatiba,@CD Server SHALL proceed with the applicablehautication process.
If the DCD Client is successfully authenticatecdtloy DCD Server, the DCD Server SHALL respond toDi@b Client
sending the ClientActivationResponse message itidgcauccessful activation, and providing the Ses$D parameter and
other parameters, as described in Section 7.1.3.1.1

The DCD Server MAY trigger DCD Client activation bgnding the RequestForClientActivation messagdeasribed in
Section 7.1.3.1.2.

The DCD Server MAY deactivate the DCD Client at éimye. In order to deactivate the DCD Client, theDServer
SHALL send the ClientDeactivationNotification megsdo the DCD Client, as described in Section 72123

The DCD Server SHALL allow the DCD Client to deaetee the service. Upon receiving from the DCD Glithe
ClientDeactivationRequest message (see SectioB.Z)lthe DCD Server SHALL respond to the DCD Olieith the
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ClientDeactivationResponse message. If the sepdandbe deactivated immediately the DCD Server SHAdtLrn
ClientDeactivationResponse message. Otherwisd) @i Server SHALL return error.

If the DCD Service was deactivated by the DCD QGligme DCD Server SHALL NOT attempt to reactivaie service with
the RequestForClientActivation message.

Upon deactivation of the DCD Service, the DCD SeS#dALL invalidate the session and remove all regt®on and
subscription information for the DCD Enabled Cliémplications associated with the deactivated DGierg.

If the Service Provider needs to modify the DCDe8mection profile, the DCD Server SHALL send the
ConnectionProfileUpdate message to the DCD Client.

6.2.2  Application Registration

When the DCD Server receives the ApplicationRegigtnRequest message from the DCD Client (see@e¢tiL.3.3), it
SHALL process the Application-Profile parametere(&ction 8.1), and match it with the Channel Matadsee Section
8.2.2) of registered DCD Channels.

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

If the Application Profile contained dcd-channelestion-metadata information, the DCD Server SHAlrbvide Channel-
Metadata for registered channels successfully nedttd the Application Profile preferences.

If the DCD Server received the ApplicationRegistnaResponse message with the value of the AppdicdD in the
Application-Profile parameter matching an alreaelyistered application, the DCD Server SHALL prodéss message as
an Application Profile update and respond with ApplicationRegistrationResponse message, as specifiove.

Upon receiving the ApplicationDeregistrationNoti#ton message from the DCD Client (see Sectior84),.the DCD
Server SHALL respond with the ApplicationDeregistrtaConfirmation message. If the application cardbeegistered
immediately the DCD Server SHALL return the ApptioaDeregistrationConfirmation message. Otherwtiise, DCD
Server SHALL return error.

Any message from the DCD Server that contains pgpication-ID for a DCD Enabled Client Applicatiorot registered
with the DCD enabler SHALL result in the DCD Clies¢nding an error message to the DCD Server. liicplar, if a
message from the DCD Server related to the paatiddlCD Enabled Client Application arrives to the DClient after it
sent the ApplicationDeregistrationNotification fiiris application, the DCD Client SHALL return arr@r message to the
DCD Server.

Upon application deregistration, the DCD Server MisSue the UnsubscriptionNotification messages $&sion 7.2.1.2)
to Content Providers for the outstanding subsaij if required.

6.2.3 Channel Registration
When received the DCD-CPR ChannelRegistrationReqoessage (see Section 7.2.1.5), the DCD ServelLEHA

» process and validate Channel-Metadata specifittteimessage

* issue Channel-ID for this channel

The DCD Server SHOULD respond with DCD-CPR ChanegiBRrationResponse message specifying ChannetdD a
Push-Publication-Address, if appropriate.

When received DCD-3 ChannelSubscriptionRequestagesthat contains a reference to an unregistersaoheh, the DCD
Server SHOULD issue DCD-CPR RequestForChannelRagiast (see Section 7.2.1.5) to the appropriate [5DDtent
Provider.
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6.2.3.1 Emergency Channel Registration

DCD Service Providers can support DCD channelsiided to deliver emergency alert services. DCD plewimethods to
define such services and ensure that they are alailable as needed. The following requiremetitsess those methods
as they relate to channel registration, for DCDvBerProviders that support DCD-based emergenay sdevices. Note that
additional requirements may apply to broadcastdrdaased DCD as described in [DCD-TS-BCAST] and [DTS-CBS].

These requirements ensure that DCD-based emergésrtgervices can always be provided, regardiessey or DCD-
Enabled Client Application preferences or roamitagus.

DCD Channels that are intended to carry emergelecy service information in an always-on manner $HAe defined
with the following channel metadata attributes:

» ‘“suspend-allowed” set to “False”
» ‘“deliver-when-roaming” set to “True”

DCD Servers SHOULD support auto-subscription to DCitannels for emergency alert services, for all neers.
DCD Servers SHALL prevent unsubscription to DCD s for emergency alert services.

DCD Servers SHALL ensure that DCD Channels for gymecy alert services cannot be suspended.

6.2.4  Channel Subscription

6.2.4.1 Internal Subscription
The following refers to DCD Server handling of teannel subscription request from the DCD Client.

Upon receiving an acceptable DCD-3 ChannelSubsoniBequest message (see Section 7.1.3.7) from @iz Client and if
the notify-on-subscription-change Channel Metaddtdbute (see Section 8.2) is set to “True” or fiiexied-subscription
Channel Metadata attribute is set to “False” fer shbscribed channel:

» The DCD Server SHALL send the DCD-CPR Subscriptiemqiest (see Section 7.2.1.1) to the DCD Content
Provider. The DCD Server SHALL include in the DCIPR SubscriptionRequest the Subscriber-Info paranaste
well as all applicable parameters from the DCD-a@telSubscriptionRequest.

e The DCD Server SHALL send the DCD-CPR Subscriptieqiest to the Content Provider at the cp-subsoripti
manager-address, if specified in the channel mttada

If the DCD-3 ChannelSubscriptionRequest messageoisacceptable, e.g. fails some validation as desgrin Section
6.2.4.3, the DCD Server SHALL return an ErrorNatiion to the DCD Client, with error details as egpiate. Upon a
successful validation and successful DCD-CPR SifigmmResponse (see Section 7.2.1.1) from the D@Dtéht Provider,
if required, the DCD Server SHALL send a DCD-3 OmlSubscriptionResponse (see Section 7.1.3.7)et®®D Client.
The DCD Server SHALL include in the Channel-Metadait applicable metadata attributes.

If the DCD-3 ChannelSubscriptionRequest messageatwmd a reference to an unregistered channelD@B Server
SHOULD issue a DCD-CPR RequestForChannelRegistratiessage (see Section 7.2.1.5) to the appro@iai2 Content
Provider. Request for channel registration by ti@DDServer is subject to Service Provider policese(Section 4.3) and to
technical feasibility (e.g. availability of accets Content Provider). After completion of channegistration (see Section
6.2.3), the DCD Server SHALL send a DCD-3 ChannleStiptionResponse as described above.

The DCD Server SHALL perform the procedures in B@c6.2.4.3 DCD Server Channel-Metadata Actions.
If the subscription request is not accepted, th®[Berver SHALL respond with an error.

If the DCD Server is delivering the subscribed cterover BCAST or CBS, the DCD Server SHALL alstide the rules
and procedures of [DCD-TS-BCASTor DCD-TS-CBS] imgidn to those listed above.
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6.2.4.2 External Subscription
The following refers to DCD Server handling of tfeannel subscription notification from the DCD GamttProvider.

Upon receiving a DCD-CPR SubscriptionNotificatioreseage (see Section 7.2.1.3) from the DCD Contentider, the
DCD Server SHALL send a DCD-3 ChannelSubscriptidiifidation (see Section 7.1.3.9) to the DCD Cliédéntified
according to the Delivery-Endpoint-Info parametar DCD-CPR SubscriptionNotification message. The DGBrver
SHALL include in the DCD-3 ChannelSubscriptionNmt#ftion all applicable parameters from the DCD-CPR
SubscriptionNotification. The DCD Server MAY incleidn the Channel-Metadata parameter additional da¢taattributes
(see Section 8.2) required for the DCD Client dredl@CD Enabled Client Application.

Upon receiving an acceptable DCD-3 ChannelSubsenijbtificationResponse message (see Section 9)1ffm the
DCD Client, the DCD Server SHALL send a DCD-CPR SulptionNotificationResponse (see Section 7.2.ta3he DCD
Content Provider. The DCD Server SHALL include hetDCD-CPR SubscriptionNotificationResponse all liapple
parameters from the DCD-3 ChannelSubscriptionNmtifonResponse.

If the DCD-3 ChannelSubscriptionNotificationRespamsessage was not acceptable, e.g. fails someatiatidas described
in Section 6.2.4.3, the DCD Server SHALL:

* return an ErrorNotification to the DCD Client, wigror details as appropriate
» send a DCD-CPR SubscriptionNotificationResponsesages with Subscription-Declined set to “True”

If the DCD-3 ChannelSubscriptionNotificationRespamsessage contained the Subscription-Declined eleset to “True”,
the DCD Server SHALL send a DCD-CPR SubscriptionifidationResponse message, with Subscription-Dedliget to
“True”.

The DCD Server SHALL perform the procedures in B@c6.2.4.3 DCD Server Channel-Metadata Actionsriie sending
DCD-3 ChannelSubscriptionNotification.

In the case of successful subscription validatibe,DCD Server SHALL store any new or updated Cehkfetadata related
to the established subscription.

If the DCD Server is delivering the subscribed cterover BCAST or CBS, the DCD Server SHALL alstide the rules
and procedures of [DCD-TS-BCAST or DCD-TS-CBS] dd#ion to those listed above.

6.2.4.3 DCD Server Channel Metadata Actions

If a dcd-2-broadcast-profile is available the DC&ngr MAY verify that the requesting terminal ipesle of receiving data
on the requested connection(s).

If applicable, the DCD Server MAY verify that péret channel metadata for the channel, the requestiplication/device nd
subscriber are compatible with the channel, e.g.:

« the application profile of the requesting applicatie.g. as compared to the matching-applicatidribe channel,
or channel-selection-metadata of the applicatiariilprto the mime-types and content-types in theéanata of the
channel

< the subscriber's profile, e.g. as compred to thegand parental-rating of the channel
< channel-personalization options, as compared tpéhgonalization features applicable for the usetevice

« delivery-preferences-metadata and delivery-persmatan-metadata, e.g. network-preferences, dceeHiate, and
deliver-when-roaming, as compared to the user'scéesapabilities and network service plan

« charging metadata, as compared to the user's seplan, e.g. charging rules
« the current device profile, e.g.
o static (UAProf) device properties as compred torti@e-types nd adaptation-capability of the channel

o dynamic device properties, e.g. available DCD Qlimanaged storage, as compared to the storage-
reservation requirements for the channel
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When genre, parental-rating and/or content-typsbutes are specified in the Channel Metadadia, DCD Server
SHOULD validate via the OMA Categorization Basecht@mt Screening [OMA-CBCS] enabler that the chaimslitable
according to subscriber preferences and Servicéd&opolicy.

6.2.4.4 Subscription Update
The following refers to DCD Server handling of théoscription update from the DCD Content Provider.

Upon receiving a DCD-CPR SubscriptionUpdate mesgsge Section 7.2.1.4) from the DCD Content Prayittee DCD
Server SHALL:

- add subscriber identified by the Subscriber-Infoapzeter to the channel subscribers group associgitbdthe
Subscription-ID parameter if the Action parametas kialue “Add”

- remove subscriber identified by the Subscriber-Ipdwameter from the channel subscribers group etedowith
the Subscription-ID parameter if the Action paraenétas value “Remove”

6.2.4.5 Channel Unsubscription
The following refers to DCD Server handling of tteannel unsubscription transactions.

Upon receiving a DCD-3 ChannelUnsubscriptionRequesssage (see Section 7.1.3.8) from the DCD Cheut if the
notify-on-subscription-change Channel Metadatabatte (see Section 8.2) is set to “True” for theswhscribed channel the
DCD Server SHALL send the DCD-CPR Unsubscriptionfizztion (see Section 7.2.1.2) to the DCD Conferdvider. The
DCD Server SHALL include in the DCD-CPR UnsubsdédpNotification the Subscriber-Info parameter adives all
applicable parameters from the DCD-3 ChannelUnsigismnRequest.

Upon processing of DCD-3 ChannelUnsubscriptionRefjuke DCD Server SHALL send a DCD-3
ChannelUnsubscriptionResponse message (see SéctifrB) to the DCD Client, and terminate conteslivéry operations
for this channel for the subscriber.

If the unsubscription request is not accepted t6®[3erver SHALL respond with an error.

Upon receiving a DCD-CPR ChannelDeregistrationRsg(see Section 7.2.1.6) from the DCD Content Ri&yithe DCD
Server SHALL send DCD-3 ChannelUnsubscriptionNoéifion (see Section 7.1.3.8.2) to the DCD Clieihtst thave
applications subscribed to the deregistered chann&diditionally, the DCD Server MAY send DCD-3
ChannelUnsubscriptionNotification to the DCD Cliemithout prior DCD-CPR ChannelDeregistrationRequest). due to
charging dispute with the subscriber).

The DCD Server MAY also include a Reason value ftarify the reason for unsubscription in DCD-3
ChannelUnsubscriptionNotification.

If the DCD Server is delivering the subscribed Gterover BCAST and/or CBS, the DCD Server SHAL Lodtsllow the
rules and procedures of [DCD-TS-BCAST, DCD-TS-CB&addition to those listed above.

6.2.5 Channel Metadata Update

The following refers to DCD Server handling of D€D-3 ChannelMetadataUpdate message that is sémforon the DCD
Client about the changes to the existing Channéhitga, e.g. upon DCD-CPR ChannelRegistrationRéques

When necessary, the DCD Server SHALL create a GlikletadataUpdate message according to Section ¥31aBd send
an update to all DCD Clients subscribing to theaipd Channel.
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6.2.6  Content Delivery
6.2.6.1 Receive-Only Client Case

For thereceive-only clientase:

DCD Server delivers content to DCD Client over D@Ilnrterface.

6.2.6.2 Content Publication

The following refers to DCD Server handling of cemtt publication by Content Providers, using pulpash methods across
the DCD-CPDE interface.

DCD Servers SHALL use content publication methoals dach channel as defined by the publication-ntththannel
metadata attribute.

DCD Servers SHALL request content updates for chenper the publication-schedule channel metadttiae, as
applicable for channels, unless prohibited frorndao at the scheduled time, e.g.:

» if the Content Provider has suspended content epdat a channel.

In creating DCD-CPDE ContentUpdateRequest mess&geld, Servers SHALL include the channel-id for theanel to be
updated.

For pull-based publication, DCD Servers SHALL stocentent and content metadata received in DCD-CPDE
ContentUpdateResponse messages, for later detiverybscribers.

For push-based publication, DCD Servers SHALL staantent and content metadata received in DCD-CPDE
ContentUpdate messages, for later delivery to silless.

If the subscription-id attribute is included in af@entUpdate message, DCD Servers SHALL assodiategdate with the
group of subscribers with the same subscription-id.

For channels that have both “DCD-2" and “DCD-1"wes in the dcd-interface channel metadata attrittheeDCD Server
SHALL choose the delivery interface per:

» the content metadata for specific content items

» the delivery-personalization-metadata and currefivery context of the target users, i.e. either $pecific users
indicated by the deliver-to content metadata aittabor all users subscribed to the channel

6.2.6.3 Content Update Request

The following refers to general DCD Server handiagighe DCD-1 ContentUpdateRequest message, asdriagor content
update of one or more channels.

DCD Servers SHALL accept the DCD-1 ContentUpdateRetimessage if received with a valid session-id.
DCD Servers SHALL serve content update requestesamrohibited from doing so at the scheduled tieng:

« if content delivery for the channel has been sudeén

DCD Servers SHALL respond with an ErrorNotificatioressage with error-code “channel not subscribedbhtent update
requests for subscription-based channels to whielidquesting user is not subscribed.

DCD Servers SHALL respond with an ErrorNotificatioressage with error-code “content unavailable” datent update
requests for channels that are not currently abigi)a.e. before the channel-availability-starafter the channel-availability-
end channel metadata attributes.

If interaction with the DCD Content Provider is végd for a specific Content Update Request, théd[Berver SHALL
send a DCD-CPDE ContentUpdateRequest messagedimgiu
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» the channel-id for the channel to be updated
» the set of subscription-id associated to the chaforethe specific subscriber

DCD Servers SHALL send a DCD-1 ContentUpdateRespdas update of all channels requested, if updataatent is
available.

If the list of channel IDs, content IDs and contadtresses are not included in the DCD-1 ConteratéfiRbquest message,
the DCD Server SHALL provide update for all chasm&ibscribed by the device.

DCD Servers SHALL include in the DCD-1 ContentUpRésponse all content items appropriate for dglivier the DCD-
1 interface, which:

< have been published by the Content Provider, watkdeliver-at content metadata attribute
« have a deliver-at content metadata attribute, tuckvthe deliver-at time has passed

Further handling is described under Section 6.2Z&6tent Update Response.

6.2.6.4 On-Demand Request for Specific Content Item

If the ContentUpdateRequest message includes armteidt or content-address attribute, DCD ServerAldHsend a
ContentUpdateResponse for the specific contentiiftéine content item is still available, i.e.:

» the content item is still available in the DCD Sargtorage

» the related channel is still available, i.e. betw#ee channel-availability-start and channel-avality-end channel
metadata attributes.

6.2.6.5 Content Retrieval via content-address

If the ContentUpdateRequest message is receivemh @ddress associated with a specific content iteenDCD Server
SHALL send a ContentUpdateResponse with the confehe content is still available.

Where possible (e.g. for content items stored ab[¥erver and related to the subscribed channe DD Server
SHOULD validate that delivery of the content itesrailowed per current subscriptions and returnrenessage otherwise.
There is no expectation that content addresses tthe those directly included in content metadiatgreviously delivered
content items will be validated. For example, DG&@r MAY validate that a content request is asged with aux-
content-link sent previously.

6.2.6.6 Content Update Response
The following refers to general DCD Server handlirigpCD-1 ContentUpdateResponse messages.
In creating ContentUpdateResponse messages, DGRrSEHALL include:

¢ the session-id from the ContentUpdateRequest messag

* acontent-package element for each content itetimeimesponse, including
0 the content metadata attributes (see Section 8.3)
o the content, if to be provided in the content updasponse

6.2.6.7 Content Update Push

For channels that have a “DCD-2” value in the dugiface channel metadata attribute, DCD Server&AL&Hsend the
DCD-2 ContentUpdatePush message when push-bastmhtdelivery to one or multiple users is required,,:

« per the channel metadata push-schedule, for coitéems that have no specific deliver-at contentadata attribute

« per the deliver-at content metadata attribute,immmediately when the deliver-at content metad#tiate is set at
or before the current time, or per the scheduleafdeliver-at content metadata attribute set Igitan the current
time
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DCD Servers SHALL send the DCD-2 ContentUpdateRusksage when possible for specific users, e.gdiogpto the
applicable network-preferences attribute.

If the delivery-spread channel metadata attribsitepeecified for the channel, DCD Servers SHALL ritistte point-to-point
DCD-2 ContentUpdatePush messages over the timedpgpiecified.

If the deliver-when-roaming channel metadata aitghis “False”, the DCD Server SHALL not send then@ntUpdatePush
message to a specific user if the DCD Server igateat the user is roaming.

DCD Servers SHALL split delivery of a set of corttéiems into more than one ContentUpdatePush mesgagecessary
(e.g. if content size exceeds available storagdesice), with the minimum level of granularity bgia content item.

In creating ContentUpdatePush messages, DCD Se3tA&L include:

e the session-id for the target DCD Client, if apabte (i.e. point-to-point push)

* a content-package element containing content antenb metadata for each content item to be delivénethe
message

If the network-preferences channel metadata attriisispecified in channel or content metadataDX6® Server SHALL
send the ContentUpdatePush message as specifiad attribute.

The DCD Server SHALL choose a bearer as appropf@tehe specific channel or content item for detiw of the
ContentUpdatePush message, e.g. OMA Push, CeltBasg BCAST, etc.

In the case that Cell Broadcast or BCAST are usedDCD Server SHALL comply with [DCD-TS-BCAST] §pCD-TS-
CBS] as applicable.

6.2.6.8 Content Update Notification

DCD Servers SHALL send the DCD-2 ContentUpdateatifon message when push-based content delivepnéoor
multiple users is required as described in Sedi@r6.7, and pushing the entire content packagetieasible or desirable.

DCD Servers SHALL NOT use the DCD-2 ContentUpdat#fidation message if use of the DCD-1 interfaceds allowed
for the channel (i.e. the dcd-interface channeladiatia attribute does not contain a “DCD-1" valfice use of DCD-2
ContentUpdateNotification requires DCD Client dlitio retrieve the referenced content via the DCintérface.

If the deliver-when-roaming channel metadata attebis “False”, the DCD Server SHALL NOT send the
ContentUpdateNotification message to a specific iishe DCD Server is aware that the user is rogmi

In creating the DCD-2 ContentUpdateNotification sages, DCD Servers SHALL include:
« the session-id for the target DCD Client, if apable (i.e. point-to-point push)
e anew message-id value
« the applicable content metadata or DCD-Contentiieae

6.2.6.9 Content Item Handling

The following refers to general DCD Server handiifigontent items.

If the delivery-priority content metadata attribigeset for a content item, the DCD Server SHALpedite content delivery,
e.g. immediately deliver the content item via tHeD2 interface if appropriate.

If a DCD Channel is defined to carry both normalvee alerts (e.g. service outage notificationsyl @mergency alert
services, the DCD Server SHALL reserve the contegtiadata attribute “emergency-content” value “Trigg"exclusive use
in actual emergencies.

DCD Servers SHOULD compress content in the mostripéd form compatible with the DCD Client to whitiie content
is being delivered.

DCD Servers SHALL set the content-encoding contestiadata attribute per the applied content comiomesis any.
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If the replaces-content-id content metadata atteitisi set for a content item, the DCD Server SHAERlace the indicated
content item if still available in DCD Server stgea If the DCD Client requests a content item thas been replaced
according to the replaces-content-id attribute aeaer content item, the DCD Server SHALL retura tlontent item that
replaced the requested content item.

If the content-expiration content metadata attebist set for a content item, the DCD Server SHALONdeliver this
content item after expiration. If the DCD Clienfgueests an expired content item that has not begglaced by a newer
content item, the DCD Server SHALL send an Errotifidation message with error-code “content unaatait”.

In providing pull-based or push-based content @ejiwia point-to-point bearers, DCD Servers SHALlsmmize and
personalize the content, e.g. as required by:

¢ the channel-metadata for associated channels;teagnel-personalization options

< the content-metadata for available content itentg, @eliver-per-location, deliver-per-presencejwietper-xdms,
network-preferences, deliver-when-roaming, parerathg, delivery-priority, content-length, contegpes

« the current device profile, e.g. static (UAProf)dadynamic device properties, available DCD Cliertraged
storage

When processing the content item, the DCD ServeAlSHapply Content Metadata attributes (as describbdve), and
SHALL apply Channel Metadata attributes specified the channel, unless Channel Metadata attribcoedlict with
corresponding Content Metadata attributes, in witake the DCD Server SHALL use the latter (i.e. t€ainMetadata
attributes override corresponding Channel Metadttibutes).

For content items being delivered via progressigseirdoad, the DCD Server SHALL set the aux-contérk-Imetadata
attribute to the URI of the next download segm#érany.

When parental-rating and/or content-types attébuare specified in the Content Metadata, the [3ebBver MAY support
content filtering via the OMA Categorization Bagedntent Screening [OMA-CBCS] enabler.

DCD Server SHALL follow the packaging rules as defi in Section 9.1
6.2.6.10 Content Confirmation

If the content-delivery-notification content meteaattribute is set for a content item, the DCDvBeSHALL expect DCD-
3 ContentDeliveryConfirmation message following DG ontentUpdateResponse or ContentUpdatePush.

When received DCD-3 ContentDeliveryConfirmatiorg fdCD Server SHOULD either:

* resend content item if delivery status for thisteohitem is specified as “False”

» send Error Message (see Section 13) to the DCDeo/rovider for the content item with deliverytas“False”
(e.qg. if repeat failure for this content item)

6.2.7 Content Submission

Upon reception of the DCD-1 ContentSubmitRequesisaige (see Section 7.1.1.2), DCD Servers SHALL #seadCD-
CPDE ContentUpdateRequest message to the DCD QGoRtewider at the submit-address if indicated, loe pull-
publication-address for the channel if the subrdidrass is not indicated. The DCD Server SHALL ideluin the
ContentUpdateRequest message the Submit-Packagengtar from the ContentSubmitRequest message dnmer ot
parameters as described in Section 7.2.2.2).

Upon reception of DCD-CPDE ContentUpdateResponsssage (see Section 7.2.2.2), the DCD Server SHAdMd ghe
ContentUpdateResponse message (see Section 7tb.th&) DCD Client if new content needs to be serihe DCD Client
for this channel (e.g. Content-Package paramefmesent in DCD-CPDE ContentUpdateResponse).

If new content is not available for this chanrtak DCD Server SHALL send ContentSubmitConfirmatinessage (see
Section 7.1.1.2) to the DCD Client.
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6.2.8 Channel Suspension

Suspend/resume transactions SHALL NOT apply to ‘fgerecy” channels as defined in [Section 6.2.3.1Gew®cy Channel
Registration].

6.2.8.1 Suspension Effect Upon DCD Transactions

When all non-“emergency” channels are suspendethébDCD Client, the DCD Server SHALL NOT send B@&D-3
ChannelDiscoverylnfo message or DCD-3 ChannelDisngd\otification message to the DCD Client via pdisvpoint Push
bearers.

When a channel is suspended, the DCD Server SHAQI Bend DCD-2 ContentUpdatePush message or
ContentUpdateNotification message to the DCD Chéatpoint-to-point Push bearers.

If a content delivery transaction is in progressmpeception of a suspension request or detecfiarcondition requiring
suspension, the DCD Server SHALL either terminateamtinue with delivery of the content based ups&D Service
Provider policy.

If the DCD Server terminates the content deliveiSHALL mark the transaction as incomplete basegshupCD Service
Provider policy.

When a previously suspended DCD Channel is resuthed)CD Server SHALL deliver any buffered conttiret has not
yet been delivered to applicable DCD Clients.

6.2.8.2 Initiated by the DCD Client

Upon the DCD-3 ChannelSuspendRequest messagelim®AD Client, the DCD Server SHALL send the DCD-3
ChannelSuspendResponse message to the DCD Client.

If the Content Provider is handling charging foe@r more affected channels, and therefore has twtified of channel
suspension, the DCD Server SHALL send the DCD-CREDBDEnnelSuspendRequest message to each Conterdd?rimriits
affected channel(s), with the subscriber informatiefore sending DCD-3 ChannelSuspendResponse. tgpeption of the
DCD-CPDE ChannelSuspendResponse message, the D@& SelALL send the DCD-3 ChannelSuspendResponse
message to the DCD Client.

After the DCD Client initiated suspension is comgte only the DCD Client can resume content dejiver
Upon the DCD-3 ChannelResumeRequest message foBAD Client, the DCD Server SHALL:

« send the DCD-3 ChannelResumeResponse messageDGhElient
» resume DCD operations for the affected channeadfsihe subscriber.

If the Content Provider is handling charging foear more affected channels, and therefore has twtfied of channel
resumption, the DCD Server SHALL send the DCD-CRIMannelResumeRequest message to each Contentd?rimrids
affected channel(s), with the subscriber informatiefore sending DCD-3 ChannelResumeResponse. tépeption of the
DCD-CPDE ChannelResumeResponse message, the D@&r SetALL send the DCD-3 ChannelResumeResponse
message to the DCD Client.

6.2.8.3 Initiated by the DCD Server
If the DCD Server wants to suspend content deliferyne or several channels to a specific DCDi€l{e.g. upon

roaming, for network maintenance, or a chargindgf@m), it SHALL send the DCD-3 ChannelSuspendNedifion message
to the DCD Client with the target Channel IDs.

If the Content Provider is handling charging foear more affected channels, and therefore has twtfied of channel
suspension, the DCD Server SHALL send the DCD-CREDBDEnnelSuspendRequest message to each Conterdd?rimriits
affected channel(s) , with the subscriber infororativhen appropriate e.g. suspension upon roaming.

After the DCD Server initiated suspension is congaeonly the DCD Server can resume content dgliver
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When the DCD Server needs to resume content deglithee DCD Server SHALL:

» send the DCD-3 ChannelResumeNoatification to the OdiBnt with the target Channel IDs
» resume DCD operations for the affected channel(s).

If the Content Provider is handling charging foe@r more affected channels, and therefore has twtified of channel
resumption, the DCD Server SHALL send the DCD-CRIMannelResumeRequest message to each Contentd?rovids
affected channel(s) , with the subscriber infororativhen appropriate.

6.2.8.4 Initiated by the Content Provider

Upon the DCD-CPDE ChannelSuspendNotification mes$agm a Content Provider, the DCD Server SHALLdsHre
DCD-3 ChannelSuspendNotification message to abauiired DCD Clients.

Upon the DCD-CPDE ChannelResumeNoatification mesfage a Content Provider, the DCD Server SHALL:
» send the DCD-CPDE ChannelResumeConfirmation megsafe Content Provider

» send the DCD-3 ChannelResumeNotification messag# soibscribed DCD Clients

6.2.9 Channel Discovery

6.2.9.1 Channel Guide creation

The DCD Server SHALL ensure that channels offerethé channel guide are in compliance with the Aggion Profile of
the targeted DCD Enabled Client Application.

The DCD Server SHALL include only the Channel Mettzdsubset applicable to the DCD Enabled Clientligagon
[Section 8.2] when sending Channel Discovery Info.

6.2.9.2 Channel Discovery Request from the DCD Clie nt

Upon receiving the DCD-3 ChannelDiscoveryRequestsage the DCD Server SHALL send the Channel Diggovdo
message to the requesting DCD-Enabled Client Agtitin via the DCD Client.

6.2.9.3 Channel Discovery Info from the DCD Server

The DCD Server SHALL send the DCD-3 ChannelDiscgivdo message to the DCD-Enabled Client Applicatwith at
least one action:

1. updating the DCD Enabled Client Application withadges to the channels registered at the DCD Sémnesy,
updated, and/or removed channels).

2. replacing the Channel Guide on the DCD Enabledn€lipplication via the Channel-removed attributehwi*”
and Channel-added attribute with the list of altechang channels

6.2.9.4 Channel Discovery Notification

DCD Server MAY send DCD-3 ChannelDiscoveryNotifioatmessage to notify the DCD Enabled Client Apgtiien about
the changes to the channel guide related to tiubcapion.

6.2.10 Usage Tracking Report

The DCD Server receives a UsageTrackingReport rgedsam the DCD Client reporting its usage trackstafistical
information. This transaction is not applicabl¢hié uplink from the DCD Client to the DCD Serveuisavailable (e.g. in
receive only terminal).

The DCD Server SHALL process UsageTrackingRepodsages from the DCD Client. The messages may leelgigu, or
upon an event, or upon DCD Server's request. Ref8ection 6.1.9 for details on the conditionsBD&@D Client behavior.
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The DCD Server MAY send a RequestForUsageTrackingRenessage to the DCD Client if it requires adatp of usage
tracking statistical information.

The RequestForUsageTrackingReport message SHAlckdaged with the attributes as defined in Sectidr376.1.
If all DCD Channels to a particular DCD Client axespended, the DCD Server SHALL not send
RequestForUsageTrackingReport messages untilsitdea DCD Channel is resumed.

6.2.11 Contextual Information Upload

The DCD Server receives a Contextuallnformationidglanessage from the DCD Client reporting on itstednal
information. This transaction is not applicablehié uplink from the DCD Client to the DCD Serverisavailable (e.g. in
receive only terminal).

The DCD Server SHALL process Contextuallnformatipiddd messages from the DCD Client. The messaggsbma
scheduled or upon an event. Refer to Section 6fbrifetails on the conditions for DCD Client beivav

The DCD Server SHALL utilize Contextual Informati®ata when delivering the DCD Content.

The DCD Server MAY send a ContextuallnformationaRequest message to the DCD Client if it requaresipdate of
contextual information.

The ContextuallnformationUploadRequest message SH#d created with the attributes as defined iniect.1.3.5.1

If all DCD Channels to a particular DCD Client arsuspended, the DCD Server SHALL not send
ContextuallnformationUploadRequest messages urilaat one DCD Channel is resumed.

6.2.12 Charging

The following refers to DCD Server handling of aiag as described in [DCD-TS-Charging]

When the DCD Server registers a new channel wlotent Provider, it SHALL check in the 'Chargindes' channel
metadata who is the entity in charge of the chargin

If the DCD Server is responsible for handling tharging, it SHALL specify in the Channel Guide fhechase options
which define each charging scenario and the agsolcgaice. If the DCD Server does not define angpase options in the
channel metadata, the channel SHALL be seen asfrearge.

If the charging is handled by the Content Provitteg, DCD Server SHALL forward the purchase optiothie Channel
Guide if received during channel registration.

When the DCD server receives a DCD-CPR Subscrijttification message from a DCD Content Providiee, DCD
Server SHALL forward the selected purchase optiotihé SubscriptionNotification message to the DQier€ if present in
the DCD-CPR SubscriptionNotification message.

If the DCD Server receives a DCD-3 ChannelSubsonequest message or a DCD-CPR
SubscriptionNotificationResponse with an outdatectpase-option-id, it SHALL respond with an ErrotNioation
message with error-code “purchase option outddtettie subscription.

If the Content Provider requested to be notifiedittochannel subscriptions and provided purchasem metadata, the
DCD Server shall specify the Selected-Purchasee@gt parameter in the DCD-CPR SubscriptionReqoestsage.

The DCD Server SHALL uniquely identify each chagoption with the purchase-option-id. If the prassociated to a
purchase option is modified, the DCD Server SHAldoanodify the purchase-option-id to ensure thagérmva DCD Client
subscribes to a channel, it is charged for theahgsirchase option and the announced price.

6.2.13 Content Repair

Upon reception of the DCD-3 ContentRepairRequessiange from the DCD Client, the DCD Server SHALLdsdre DCD-
3 ContentRepairResponse message to the DCD CHatestribed in Section 7.1.3.12. The DCD Server ISHiAclude the
requested content package for repair in the DCI3t€htRepairResponse message as either the aghtehtor the
reference to the link to the content.
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7. DCD Interfaces

7.1 Client-Server Interfaces

Implementation requirements stated in each of tieviing subsections only apply for both the DCDe@t and DCD
Server, unless stated otherwise.

7.1.1 Interface DCD-1

7.1.1.1 Content Update

The Content Update is described in Figure 15: Guntpdate. The transaction allows the DCD Cliemeguest content
available for download. The Content Update transaatonsists of the following messages:

» ContentUpdateRequest from the DCD Client to the C&&lbver;
e ContentUpdateResponse from the DCD Server to th Diient;
» ContentDeliveryConfirmation from the DCD Clientttee DCD Server
The DCD Client sends a ContentUpdateRequest tD@i2 Server when one or more of the following everdsur:
» Content Update Notification from the DCD Server

* On demand content update request (i.e. contentt@ipdthout notification from DCD Server, triggeregt a DCD-
Enabled Client Application, scheduled content updedbntent expiration etc.).

ContentDeliveryConfirmation: the DCD Client ser@sntentDeliveryConfirmation message to the DCD 8eifvcontent
confirmation is requested by the DCD Server. Th&fiomation is conditional upon:

« availability of the uplink from DCD Client to the@D Server (e.g. in receive-only terminal)
* request for confirmation as specified in Channetdadata or Content Metadata

Client Server
ContentUpdateRequest

[

ContentUpdateResponse

A

ContentDeliveryConfirmation

Figure 15: Content Update Transaction

7.1.1.1.1 Message and Information Elements
M essage Implementation Direction
ContentUpdateRequest Mandatory | DCD Client - DCD Server
ContentUpdateResponse Mandatory | DCD Client - DCD Server
ContentDeliveryConfirmation Mandatory DCD Client - DCD Server

Table 2 Message Directionsfor Content Update between DCD Client and DCD Server

Information Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within
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Message-ID Mandatory String Identifies this messdype Message-ID is unique
within a current session. Message identifier caas
of the transaction identifiesuffixed by two numeric
characters fomessage index within the transaction|.
Transaction identifier offset is unique within the
current session and identical for all messagesni
the transaction.

Channel-IDs Optional String Comma separated listild for channels to b
updated.

Content-IDs Optional String Comma separated lis€oftent-IDs of the specifi
content items requested.

Content- Optional String Comma separated list of Content@skkes of thg

addresses specific content items requested.

Table 3 Information elementsin ContentUpdateRequest message
Information Req Type Description
Element

Session-ID Mandatory String Session identifier. Bession-ID is unique withir
the service provider domain.

Message-ID Mandatory String Identifies this message Message-ID is unique
within a current session. Message identifier
consists of the transaction identifier suffixed by
two numeric characters for message index withi
the transaction. Transaction identifier offset is
unique within the current session and identical f
all messages within the transaction.

Channel-ID Optional String ID of the channel rethte the content package.
absent, the content metadata in the Content-
Package element SHALL contain Channel-ID
attribute.

Content- Mandatory List of Data | One or more content packages. The content

Package Structures package consists of content payload and conte
metadata. Content payload could be empty if
content-address parameter of the content metagata
contains the address where the content could bg
retrieved (e.g. URI). If Channel-ID element is
present in the message all items in Content-
Package element belong to the same channel
(identified by Channel-ID element).

Table 4 Information elementsin ContentUpdateResponse message
Information Reg Type Description
Element

Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.

Message-ID Mandatory String Identifies this messdge Message-ID is unique

within a current session. Message identifier
consists of the transaction identifier suffixed by

two numeric characters for message index within

the transaction. Transaction identifier offset is

unigue within the current session and identical for

all messages within the transaction.

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-TS-DCD_Semantics-V1_0-20081223-C Page 74 (215)

Content- Mandatory List List of pairs: Content Identifierdastatus set by
Confirmation the DCD Client. Status values: { True | False }

Table5 Information elementsin ContentDeliveryConfirmation message

7.1.1.2 Content Submission

The Content Submission transaction is illustrateBigure 16: Content Submission Transaction. Taisdaction is initiated
by DCD Clients upon request of DCD-Enabled Cliepplcations. The Content Submission transaction orapay not
result in the DCD Content returned to the DCD Gliarresponse. If there is DCD Content returnetesponse to content
submission, the transaction consists of the folhgwnessages:

» ContentSubmitRequest from the DCD Client to the D&ver

» ContentUpdateResponse (see Section 7.1.1.1) fred@D Server to the DCD Client
» ContentDeliveryConfirmation (see Section 7.1.1r)rf the DCD Client to the DCD Server

Client Server
ContentSubmitRequest

ContentUpdateResponse
»i
)

Figure 16: Content Submission Transaction with DCD Content returned to the DCD Client

If there is no DCD Content returned in responseottent submission, the transaction consists ofdf@ving messages:

e ContentSubmitRequest from the DCD Client to the D&ddver
*  ContentSubmitConfirmation from the DCD Server te BCD Client

Client Server

ContentSubmitRequest

.

ContentSubmitConfirmation

i
)

Figure 17: Content Submission Transaction without DCD Content returned to the DCD Client

7.1.1.2.1 Message and Information Elements
M essage Implementation Direction

ContentSubmitRequest Mandatory | DCD Client — DCD Server
ContentUpdateResponse (see Section | Mandatory DCD Client - DCD Server
7.1.1.1)

ContentDeliveryConfirmation (see SectigrMandatory DCD Client — DCD Server
7.1.1.1)

ContentSubmitConfirmation Mandatory DCD Client - DCD Server
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Table 6 Message Directions for Content Submission between DCD Client and DCD Server

Information Req Type Description
Element

Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.

Message-ID Mandatory String Identifies this messdde Message-ID is unigue
within a current session. Message identifier cdssis
of the transaction identifier suffixed by two nuneef
characters for message index within the transaction
Transaction identifier offset is unigque within the
current session and identical for all messagesinwith
the transaction.

Channel-ID Mandatory String ID of channel relatedhe submitted content.

Submit- Conditional String URI to which the enabler shoutttliver the

Address submitted content. SHALL be present if specified in
the DCD-CADE ContentSubmitRequest.

Submit- Mandatory Opaque Content to be submitted. Submit-Package can

Package Data contain user identity and/or other metadata that is
targeted for the Content Provider and opaque @1 th
DCD Enabler.

Table 7 Information elementsin ContentSubmitRequest message
Information Req Type Description
Element

Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.

Message-ID Mandatory String Identifies this messdde Message-ID is unigue
within a current session. Message identifier cassgis
of the transaction identifier suffixed by two nuneef
characters for message index within the transaction
Transaction identifier offset is unique within the
current session and identical for all messagesinwith
the transaction.

7.1.2

Table 8 Information elementsin ContentSubmitConfirmation message

Interface DCD-2

7.1.2.1 Content Update Push

The Content Update Push transaction is shown inr€i@8: Content Update Push transaction. The tcéingaallows DCD
Server to send content package to the DCD Cliehenwupdated DCD Content is available. The Contepddie Push
transaction consists of the following messages:

» ContentUpdatePush from the DCD Server to the DGBNE|
» ContentDeliveryConfirmation from the DCD Clientttee DCD Server

ContentUpdatePush: the DCD Server sends Contentedsh message to the DCD Client to provide upda€id
Content. The message is sent over push or brodoeasdr. If the message is not valid, the DCD Gliesponds with the
appropriate error message (refer to Section 13).
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Client Server

ContentUpdatePush |

|4
<

ContentDeliveryConfirmation

Figure 18: Content Update Push transaction

7.1.2.1.1 Message and Information Elements
Message Implementation Direction
ContentUpdatePush Mandatory DCD Client — DCD Server
ContentDeliveryConfirmatior] Mandatory DCD Client - DCD Server
(see Section 7.1.1.1.1)

Table 9 Message directionsfor Content Push transaction

Information Reg Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within

the service provider domain.

This attribute is present for messages sent ovet-pg
to-point bearers.

Broadcast- Conditional String A comma separated list of BrasteService-IDs.
Service-ID Includes all Broadcast Service IDs applicable far t
current transaction.

Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domain
name.

This parameter is present when CBS bearer is used f
this transaction.

Message-ID Conditional String Identifies this megsal he Message-ID is unigue
within a current session. Presence in the message
conditional upon the session-id being present.
Message identifier consists of the transaction
identifier suffixed by two numeric characters for
message index within the transaction. Transaction
identifier offset is unique within the current sess
and identical for all messages within the transacti

Channel-ID Optional String ID of the channel rethte the content package. If
absent, the content metadata in the Content-Package
element SHALL contain Channel-ID attribute.

Content- Mandatory List of One or more content packages. The content packgge
Package Data consists of content payload and content metadata.
Structures | Channel-ID element is present in the message all

items in Content-Package element belong to the same
channel (identified by Channel-ID element).

Table 10 Information elementsin ContentUpdatePush M essage
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7.1.2.2 Content Update Notification

The ContentUpdateNotification message triggers ammore Content Update transactions as shown iar€ig¢9: Content
Update Notification Initiated Content Update trastsan. This message allows DCD Server to send ¢&oDICD Client

notification about DCD Content availability. Thimhsaction is not applicable if the uplink from €D Client to the DCD
Server is unavailable (e.g. in receive-only terd)inghe Content Update Notification initiated ComtéJpdate transaction
consists of the following messages:

» ContentUpdateNotification from the DCD Server te ihCD Client;

» ContentUpdateRequest from the DCD Client to the C8&bver (see Section 7.1.1.1 for details)

» ContentUpdateResponse from the DCD Server to thi2 Blent (see Section 7.1.1.1 for details);

» ContentDeliveryConfirmation from the DCD Clientttee DCD Server (see Section 7.1.1.1 for details)
ContentUpdateNotification: the DCD Server sendst@attupdateNotification message to the DCD Cliematify about

availability and additional charging informationgfdated DCD Content including the content metadajacontent-price.
The message is sent over push or broadcast bearer.

Client Server
ContentUpdateNotification

A

ContentUpdateRequest

A 4

ContentUpdateResponse

ContentDeliveryConfirmation

Figure 19: Content Update Notification I nitiated Content Update transaction

7.1.2.2.1 Message and Information Elements
M essage Implementation Direction
ContentUpdateNotification Mandatory DCD Client — DCD Server
ContentUpdateRequest (see Section 7.1.1.1 Mandatory DCD Client . DCD Server
ContentUpdateResponse (see Section 7)1.1.1 | Mandatory DCD Client - DCD Server
ContentDeliveryConfirmation (see Section Mandatory DCD Client - DCD Server
7.1.1.)

Table 11 Message directions for Content Notification I nitiated Content Update transaction

Information Req Type Description
Element
Session-ID Conditional String Session identifieneTSession-ID is unique within

the service provider domain.

This attribute is present for messages sent oviat-po
to-point bearers.

Broadcast- Conditional String A comma separated list of BrasieService-IDs.
Service-ID Includes all Broadcast Service IDs applicable ffer t
current transaction.

Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domain
name.
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This parameter is present when CBS bearer is used f
this transaction.

Message-ID Conditional String Identifies this megsalhe Message-ID is unique
within a current session. Presence in the message|i
conditional upon the session-id being present.
Message identifier consists of the transaction
identifier suffixed by two numeric characters for
message index within the transaction. Transaction
identifier offset is unique within the current sess
and identical for all messages within the transacti

DCD-Content- | Conditional String Reference to the DCD Content asgbciated content
Reference metadata. Present if Content-Metadata is not ptesen
Content- Conditional List of Subset of DCD Content metadata for available cdnten
Metadata Structures | items, e.g. content-price for advice of chargesene

if DCD-Content-Reference is not present.

Table 12 Information elements in ContentUpdateNotification M essage

7.1.3 Interface DCD-3
7.1.3.1 Client Activation

The Client Activation activates the DCD service &specific DCD Client. During the activation, théscriber
authentication is performed separately accordirthecsecurity level and authentication model désctin Section 10.1 and
10.2.

This section gives the details of the transacti@ssages.

Authentication is an optional step, the use of Whdepends upon policies of the DCD Server. Dependpon the
authentication method required by the DCD Servathentication may not involve the DCD Client ditgctFigure 20:
Client Activation without Authentication by DCD @int” shows client activation when no authenticai®required by the
DCD Server (e.g. it may already have occurred obibe required by the DCD Server), or the authatiba method is
transparent to the DCD Client.

Device capabilities can be accessed by the DCDeBbiased upon the device ID provided in the ClietitAationRequest
message, and the UAProf referred to in the HTTResg

Client Server

ClientActivationRequest

ClientActivationResponse

Figure 20: Client Activation without Authentication by DCD Client

“Figure 21: Client Activation with AuthenticatiorydCD Client” shows client activation with authesation required by the
DCD Server.
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Client Server

ClientActivationRequest

I Authentication and authorization |
I

context establishment

ClientActivationResponse

Figure 21: Client Activation with Authentication by DCD Client

7.1.3.1.1 Message and Information Elements
Message Implementation Direction
ClientActivationRequest Mandatory Client - Server
ClientActivationResponse| Mandatory Client — Server

Table 13 Message directionsfor Client Activation

Information Element Req Type Description
Device-ID Optional String Device identifier, e.gevdce make / model and
version of the DCD Client.
Version Mandatory | String The highest version oftpcol supported in the

device. The format of the version of the DCD engl
is defined as follows:

<major version>.<minor version>
The current version of the DCD enabler is “1.0".

e

Table 14 Information elementsin ClientActivationRequest message

Information Element Req Type Description
Session-ID Conditional]  String Session identifiemeTSession-ID is unique within
the service provider domain.
Broadcast-Service-ID Conditional  String A commaaseed list of Broadcast-Service-IDs.
Includes all Broadcast Service IDs applicable lfar t
subscriber.

It is present only if CBS technology is supported b
the target DCD Client and the DCD Service provider.
Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domair
name.

Session-TTL Optional Integer The server required Trseconds for the session.
‘0’ means an infinite session.

Table 15 Information elementsin ClientActivationResponse message
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7.1.3.1.2 Client Activation request by a DCD Server

The DCD Server may request Client Activation upommencement of a DCD service or following the ewsnt
deactivation of the DCD Client by the DCD Serverthe latter case, in order to renew the DCD serthie DCD Server
SHALL issue activation request to the DCD Clierg.(the activation request of the DCD Client foltothe request for
Client Activation from the DCD Server).

Client Server

RequestForClientActivation

ClientActivationRequest

\ 4

ClientActivationResponse

Figure 22: Client Activation by request from the DCD Server

7.1.3.1.2.1. Message and | nformation Elements

M essage Implementation Direction
RequestForClientActivation  Optional Client — Server
ClientActivationRequest Mandatory Client - Server
(see 7.1.3.1.1)

ClientActivationResponse | Mandatory Client — Server
(see 7.1.3.1.1)

Table 16 M essage directionsfor Client Activation by request from the DCD Server

| Information Element | Req | Type | Description |

Table 17 Information elementsin RequestFor ClientActivation message

The messages ClientActivationRequest and ClientAtibnResponse are as described in Section 7.1.8nt represent
authenticated or non-authenticated client activagimcess.

7.1.3.2 Client Deactivation

Upon deregistration of the last DCD-Enabled Cligpplication, the DCD Client could deactivate witietDCD Server.
That means the current session is no longer nesiex there are no DCD Enabled Client Applicatibemg served. To
deactivate, the DCD Client sends a ClientDeactiveRiequest to the DCD Server. This transaction ispplicable if the
uplink from the DCD Client to the DCD Server is ua#able (e.g. in receive-only terminal).

After this request:

* The indicated session is removed

» The DCD Server can respond with a failure to deatti After the failure response, the DCD Clientldaretry the
deactivation.
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Client Server

ClientDeactivationRequest

Ll

ClientDeactivationResponse

&
<

Figure 23: Client Deactivation Request

7.1.3.2.1 Message and Information Elements
M essage Implementation Direction
ClientDeactivationRequest Mandatory Client - Server
ClientDeactivationResponse  Mandatory Client — Server

Table 18 M essage directionsfor Client Deactivation

Information Element Req Type Description

Session-ID Mandatory String Session identifierhef turrent session established in
the Client Activation. The Session-ID is uniquehirit
the service provider domain.

Message-ID Mandatory String Identifies this messdge Message-ID is unique
within a current session. Message identifier caagif
the transaction identifier suffixed by two numeric
characters for message index within the transaction
Transaction identifier offset is unique within tberrent
session and identical for all messages within the
transaction.

Table 19 Information elementsin ClientDeactivationRequest message

Information Element Req Type Description

Session-ID Mandatory String Session identifierhef turrent session established in
the Client Activation. The Session-ID is uniquehirit
the service provider domain.

Message-ID Mandatory String Identifies this message Message-ID is unique
within a current session. Message identifier caagif
the transaction identifier suffixed by two numeric
characters for message index within the transaction
Transaction identifier offset is unique within tberrent
session and identical for all messages within the
transaction.

Table 20 Information elementsin ClientDeactivationResponse message

7.1.3.2.2 Client Deactivation by DCD Server

The DCD Server deactivates the DCD Client in otdatisable the DCD Service. Upon deactivation ti@DDClients will
no longer have sessions with this DCD Server. Deatodn by the DCD Server does not require conftioraby the DCD
Client.
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Client Server

ClientDeactivationNotification

Figure 24: Client Deactivation by the DCD Server

7.1.3.2.2.1. Message and I nformation Elements

M essage Implementation Direction
ClientDeactivationNotification Optional Client — Server

Table 21 M essage directionsfor Client Deactivation by the DCD Server

Information Element Reg Type Description

Session-ID Conditional |  String Session identifiertb& current session established
the Client Activation. The Session-ID is unique hiit
the service provider domain.

This attribute is present for messages sent oviet-po
point bearers.

Broadcast-Service- | Conditional | String A comma separated list of BrasteService-1Ds.

ID Includes all Broadcast Service IDs applicable far t
current transaction.

Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domain
name.
This parameter is present when CBS bearer is used f
this transaction.

Reason Optional String Free text describing theaedor deactivation

n

Table 22 Information elementsin ClientDeactivationNotification message

7.1.3.3 Application Registration

The Application Registration process involves rigiton of a DCD-Enabled Client Application withettDCD Server or re-
registration of a DCD-Enabled Client Application ppviding an updated Application Profile. The mguisite to
registration is DCD Client activation with the DC3&rver. This transaction is not applicable if tpénk from the DCD
Client to the DCD Server is unavailable (e.g. iceige-only terminal).

This section gives the details of the transacti@ssages.
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Figure 25: Application Registration

7.1.3.3.1 Message and Information Elements
M essage I mplementation Direction
ApplicationRegistrationRequest Mandatory Client - Server
ApplicationRegistrationResponse Mandatory Client — Server

Table 23 M essage directions for Application Registration

Information Element Req Type Description

Session-ID Mandatory  String Session identifiertaf turrent session established in the
Client Activation. The Session-ID is unique withire
service provider domain.

Message-ID Mandatory  String Identifies this message Message-ID is unique within g

current session. Message identifier consists of the
transaction identifier suffixed by two numeric cheters for
message index within the transaction. Transactentifier
offset is unique within the current session andhidal for
all messages within the transaction.

Application-Profile | Mandatory| Structure

Containstpaf the application profile relevant to the DCD
Server: Application-ID and Channel-Selection-Metada
The details of the Application-Profile are defiriadsection
8.1.

Table 24 I nformation e ements

in ApplicationRegistrationRequest message

Information Element Reg

Type

Description

Session-ID Mandatory

String

Session identifierh®f turrent session. The Session-ID i$
unigue within the service provider domain.

Message-ID Mandatory

String

Identifies this message Message-ID is unique within a
current session. Message identifier consists of the
transaction identifier suffixed by two numeric cheters for
message index within the transaction. Transactentifier
offset is unique within the current session andhiidal for
all messages within the transaction.

Channel-Guide Mandatory

List

The list of channetadata structures for the channels
matching application profile preferences. Each elenin
the list represents the metadata for a single adaihe
channel metadata in the channel guide containsithget of
channel metadata parameters relevant to the DCDI&sha
Client Application (see Sections 8.2 and 13.4 fetiads).

Table 25 Information elementsin ApplicationRegistrationResponse message
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7.1.3.4 Application Deregistration Notification

This transaction allows the DCD Client to notifgtBbCD Server of DCD-Enabled Client Application dgstration. This
transaction is not applicable if the uplink fronethCD Client to the DCD Server is unavailable (eageceive-only
terminal).

Client Server

ApplicationDeregistrationNotification

»
Ll

ApplicationDeregistrationConfirmation
|

Figure 26: Application Deregistration Notification

7.1.34.1 Message and Information Elements
M essage I mplementation Direction
ApplicationDeregistrationNotification| Mandatory Client —» Server
ApplicationDeregistrationConfirmatio| Mandatory Clien& Server
n

Table 26 M essage directions for Application Deregistration Notification

Information Element Req Type Description

Session-ID Mandatory String Session identifierhef turrent session established in
the Client Activation. The Session-ID is uniquehirit
the service provider domain.

Message-ID Mandatory String Identifies this messadge Message-ID is unique
within a current session. Message identifier caagif
the transaction identifier suffixed by two numeric
characters for message index within the transaction
Transaction identifier offset is unique within tberrent
session and identical for all messages within the
transaction.

Application-ID Mandatory String Application identf of the DCD-Enabled Client
Application to which this message is related.

Table 27 Information elementsin ApplicationDer egistrationNotification message

Information Element Reg Type Description

Session-ID Mandatory String Session identifiertaf turrent session. The Session-|D
is unique within the service provider domain.

Message-ID Mandatory String Identifies this messdge Message-ID is unique

within a current session. Message identifier cdagi$
the transaction identifier suffixed by two numeric
characters for message index within the transaction
Transaction identifier offset is unique within tberrent
session and identical for all messages within the
transaction.

Table 28 I nformation elementsin ApplicationDer egistrationConfir mation message
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7.1.3.5 Contextual Information Upload

The contextual information upload transaction (Sigeire 27: Contextual Information Upload) occursewhhe contextual
information on the client device has changed, ypredefined schedule, or if requested by the DC@&eiThe contextual
information includes the capabilities (e.g. avdiagtorage), device status (e.g. roaming status*&uMN code), etc. Via the
ContextuallnformationUploadRequest message, the Bé&Der can both request an immediate contexté@inration
report, and set policies controlling when the DCliz@ should automatically report contextual infation.

This transaction is not applicable if the uplin&rfr the DCD Client to the DCD Server is unavailglelg. in receive-only
terminal).

Client Server

ContextuallnformationUploadRequest

ContextuallnformationUpload

Figure 27: Contextual Information Upload

7.1.3.5.1 Message and Information Elements
M essage Implementation Direction
ContextuallnformationUploadRequest Optional Client —~ Server
ContextuallinformationUpload Mandatory Client — Server

Table 29 M essage directionsin Contextual | nformation Upload transaction

Information Reg Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within

the service provider domain.

The Session-ID present for messages sent overpaint
to-point bearers.

Broadcast- Conditional String A comma separated list of BradeService-IDs.
Service-ID Includes all Broadcast Service IDs applicable lfar t
current transaction.

Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domain
name.

This parameter is present when CBS bearer is used f
this transaction.

Message-ID Conditional String Identifies this megsal he Message-ID is unigue
within a current session. Presence in the message
conditional upon the session-id being present.
Message identifier consists of the transaction
identifier suffixed by two numeric characters for
message index within the transaction. Transaction
identifier offset is unique within the current sess
and identical for all messages within the trangacti

Report-policy | Optional Structure| Set of policies fautomatic reporting of contextua
information. If present, the DCD Client SHALL use
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the indicated policies for automatic reporting |of
contextual information. If not present, the DCDeDli
SHALL treat this as an on-demand request |for
Contextual Information Upload. This attribute wjll
replace the prior policy, if set. If the value afiya
attribute in the policy is empty, the DCD Client
SHALL remove the related policy setting.

Table 30 Information elementsin Contextual I nfor mationUploadRequest M essage

Information Req Type Description
Element
report- Optional String Interval (in minutes) between audbicreports.
frequency If present, the DCD Client SHALL send a

ContextuallinformationUpload message at this
frequency, beginning at the time the
ContextuallinformationUploadRequest was
received. The default value is “off”, i.e. there is
no schedule reporting.

Storage-report{ Optional List of List of policies for reporting on reserved and free
policy Structures storage managed by the DCD Client.

Roaming- Optional String Policy for reporting on roaming, eorof “on-
status-report demand” (default value), “any-change”, “home”,

“roam”, “international”.

”oow

If “home”, “roam”, or “international”, the DCD
Client SHALL report only upon a change to/frgm
the specified roaming status.

available- Optional String Policy for reporting on availabledsers, one of

bearers-report “on-demand” (default value), “any-change”,
“UMTS”, “WIMAX”, “LTE”", “802.11", “CBS”,
“BCAST".

If “UMTS", “WIiMAX", “LTE”, “802.11"

“CBS”, “BCAST”, the DCD Client SHALL
report only upon a change of availability for the
specified bearer.

preferred- Optional String Policy for reporting on preferreddpers, one of
bearers-report “on-demand” (default value), “any-change”.

Table 31 Information elementsin Report-policy structure

Information Req Type Description
Element
Channel-ID Mandatory String ID of channel to be aspd upon. If empty

applies to all channels (i.e. total of DCD Client
managed storage).
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Reserved- Optional String Policy for reporting on reservedrage (for the

storage-report specified channel, if applicable) managed by the
DCD Client, one of “on-demand” (default value)),
“any-change”.

Free-storage- | Optional String Policy for reporting on free stoega@within the

report reserved storage), one of “on-demand” (default

value), “exhausted”.
If “exhausted”, the DCD Client SHALL send the
ContextuallinformationUpload message when|no
storage is available for received content.

Table 32 Information elementsin Storage-report-policy structure

Information Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique
within the service provider domain.
Message-ID Mandatory String Identifies this message Message-ID is

unigue within a current session. Message
identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction
identifier offset is unique within the current
session and identical for all messages within the

transaction.
Contextual- Mandatory Structure The dynamic contextual infoiiorabf the
Information device.

Table 33 Information elementsin Contextual | nfor mationUpload message

Information Req Type Description
Element
Storage-report| Conditional List of Storage status for the set of channels being
Structures reported upon. Present for on-demand reports.

Present for reports triggered by an applicgble
report-policy. Conditional upon  storage
reservation being implemented.

roaming-status| Conditional String Current roamingatus, one of “unknown”
“home”, “roam”, “international”. Present for on
demand reports, or reports triggered by |an
applicable report-policy.

available- Conditional String Types of all available bearetwmzks: comma-
bearers separated list of one or more of “unknown”,
“UMTS”, “WIMAX”, “LTE", “802.11",, “CBS”",
“BCAST". Present for on-demand reports, |or

reports triggered by an applicable report-policyl

preferred- Conditional String Preference for specific beargfsavailable, in
bearers priority order: comma-separated list of one|or
more of “unknown”, “UMTS", “WIiMAX",

“LTE”, “802.11",, “CBS”, “BCAST". Present for
on-demand reports, or reports triggered by|an
applicable report-policy.

Table 34 Information elementsin Contextuall nfor mation structure

Information Req Type Description
Element
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Channel-ID Mandatory String ID of channel beingadpd upon. If set to “*”,
applies to all channels (i.e. total of DCD Client
managed storage).

Reserved- Conditional Integer Memory in bytes that is curhgméserved (for
storage the specified channel, if applicable) for the

channel in DCD content storage managed by the
DCD Client. Present for on-demand reports, of
reports triggered by an applicable report-policyl

Free-storage Conditional Integer Amount of free menin bytes in the reserved
DCD content storage for the channel. Present for
on-demand reports, or reports triggered by|an
applicable report-policy.

Table 35 Information elementsin Storage-report structure

7.1.3.6 Usage Tracking Report

The usage tracking report transaction (see Fig8r&J8age Tracking Report transaction) is used byDtD Client to report
usage statistics to the DCD Server and is triggeseeh one of the custom conditions (e.g. low memocgurred on the
client device, upon predefined schedule, or if estied by the DCD Server. This transaction is nptiegble if the uplink
from the DCD Client to the DCD Server is unavaiéaf@.g. in receive-only terminal).

Client Server

RequestForUsageTrackingReport

UsageTrackingReport

\ 4

Figure 28: Usage Tracking Report transaction

7.1.3.6.1 Message and Information Elements
M essage Implementation Direction
RequestForUsageTrackingReport Optional Client — Server
UsageTrackingReport Mandatory Client - Server

Table 36 M essage directions for Usage Tracking Report transaction

Information Reg Type Description
Element
Session-ID Conditional String Session identifiemeTSession-ID is unique within

the service provider domain.

This attribute is present for messages sent oviet-po
to-point bearers.

Broadcast- Conditional String A comma separated list of BrateService-IDs.
Service-ID Includes all Broadcast Service IDs applicable lfar t
current transaction.

Broadcast Service IDs are intended to be globally
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unique, and start with a registered Internet domain
name.

This parameter is present when CBS bearer is use
this transaction.

d f

Message-ID

Mandatory

String

Identifies this message Message-ID is unique
within a current session. Message identifier cassis
of the transaction identifier suffixed by two nuraer
characters for message index within the transactio
Transaction identifier offset is unique within the
current session and identical for all messagesmwith
the transaction.

n

Application-1D

Optional

String

Application identdi of the DCD-Enabled Client
Application to which this message is related. If
absent, this message is used to request reporl for
registered applications.

Usage-report-
server-address

Optional

String

The address (URL) of the “usagekitag” server
assigned by the DCD Service Provider. This addre
is used by the DCD Client to report usage trackamg
channels via the DCD-3 interface.

5S

Report-policy

Optional

List of
Structures

Policy defining how statistics should be collectexd
reported. If absent, the DCD Client should
immediately respond with a UsageTrackingReport
based upon the currently active policies.

pire

Table 37 Information elementsin RequestFor UsageTrackingReport M essage
Information Req Type Description
Element

Policy-ID Mandatory String Identifier of the polidgr correlation purposes, whe
usage tracking reports are sent. Policies are
established by being included in a
RequestForUsageTrackingReport. Policies may ex
based upon their defined schedule, or be explicitly
expired by being omitted from a later
RequestForUsageTrackingReport.

Channel-ID- Optional String A regular expression used as arfilh track content

Filter items by Channel ID metadata attribute contairs th
string. If present, tracking based upon the otlodicp
filters is limited to content of this channel onliynot
present, tracking based upon the other policyr§ilte
applies to content of all channels. If no otheiigol
filters are indicated, tracking applies to all anmit
items of the channel.

Content-ID- Optional String A regular expression used as arfilh track content

Filter items by Content ID.

Content-Type-| Optional String A regular expression used as erfith track content

Filter items by Content Type.

Mime-Type- | Optional String A regular expression used as arfilh track content

Filter items by MIME type.

Tracking- Optional String Tracking start and stop time (consaparated),

Schedule expressed in UTC format. If not specified, tracking
should start immediately.

Reporting- Optional String Reporting start time expressed TTCUJormat, and

Schedule report frequency in minutes. If not specified, kiag

schedule is DCD Client-implementation specific.
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Table 38 I nformation elementsin Report-policy structure

“*” = match to any set of characters

“?” = match to any single character

“string” = match to a specified string

Minimally supported regular expression subset SHAhdlude the following, which can be arranged ibitary sequence:

-

Information Req Type Description
Element

Session-ID Mandatory| String Session identifier. Bession-ID is unique within the
service provider domain.

Message-ID Mandatory| String Identifies this messagpe Message-ID is unique withi
a current session. Message identifier consisteeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
identical for all messages within the transaction.

Application-ID | Mandatory | String Application idenigf of the DCD-Enabled Client
Application to which this message is related.

Report-Data Mandatory| List of Reported data. The structure depends on XML

Structures | namespace and schema provided by client vendors.

Table 39 Information elementsin UsageTrackingReport message

2d

Information Req Type Description
Element
Policy-ID Conditional String Identifier of the poly.
Content- Mandatory List of List of Content IDs and timestamps for policy-relt
Usage Structures | content items accessed. Note: how “access” is
determined is implementation specific.
Table 40 I nformation elementsin Report-Data structure
Information Req Type Description
Element
Content-ID Optional String ID to uniquely identiépntent inside the Service
Provider domain.
Channel-ID Optional String ID to uniquely identitye channel for which the
statistics apply
Subscriber- Optional String Information about subscriber / @eviThis parameter
Info is formatted according to the XML schema publishg
by the Service Provider.
Subscription- | Optional String ID to uniquely identify the groupsubscribers for
ID which the statistics apply
Application-ID | Optional String ID to uniquely idefyit the application for which the
statistics apply
Timestamp Optional String The local device timegtavhwhen the content was
first accessed. Should be present if Content ID is
present.
Usage-Count Mandatory Integer Number of times pealeated content items were
accessed.

Table 41 Information elementsin Content-Usage structure
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7.1.3.7

Channel Subscription

The DCD Client subscribes to the DCD Channel u§thgnnel Subscription transaction (see Figure 2an@él
Subscription). The transaction is triggered by@i@&D Enabled Client Application subscribing to th€D Channel over
DCD-CAR interface. This transaction is not applieabthe uplink from the DCD Client to the DCD Ser is unavailable

(e.g. in receive-only terminal).

DCD Client

7.1.3.7.1

ChannelSubscriptionRequest

»

ChannelSubscriptionResponse

A

Figure 29: Channel Subscription

Message and Information Elements

DCD Server

Message Implementation Direction
ChannelSubscriptionRequest Mandatory Client —» Server
ChannelSubscriptionResponse Mandatory Client — Server

Table 42 M essage directionsin Channel Subscription transaction

Information Element Reg

Type

Description

Message-ID Mandatory

String

Identifies this message Message-ID is unique within a
current session. Message identifier consists ofrdresaction
identifier suffixed by two numeric characters foessage
index within the transaction. Transaction identififset is
unigue within the current session and identicalabr
messages within the transaction.

Session-ID Mandatory

String
provider domain.

Session identifier. BessionD is unique within the servig

Channel-Metadata | Conditional

Structure

Information about the channel being subscribedhidudes a
minimum the Channel-ID. May include attributes for
subscription personalization. See Section 13.4bglicable
subset of metadata. Present only if Content-Addeesst.

Selected-Purchase{Conditional
Option

String

Purchase-Option-Id of the seddgburchase option for this
channel. It is present if the Purchase-Options datgawas
present in the Channel Metadata

Subscription-IDs Conditional

String

Comma-separdittcbf subscription identifiers for grouping
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of channel subscribers according to subscripti@figpences
managed by the DCD Content Provider. Present ifided in
the associated DCD-CAR SubscriptionRequest message|.

Content-Address Conditional String Address of emdécontent (e.g. RSS URL, content provider
reference to a channel etc). Present only if ChlaMie¢adata
is not.

Table 43 Information elementsin Channel SubscriptionRequest M essage

Infor mation Element Reg Type Description

Message-ID Mandatory String Identifies this messdgpe Messagéb is unique within
current session. Message identifier consists of the
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
identical for all messages within the transaction.

Session-ID Mandatory String Session identifier. Bession-ID is unique within the
service provider domain.

Channel-Metadata Optional Structure Additional infation about the channel being subscribed
to. For successful responses, may include clidet-aat
Channel Metadata parameters related to the subscrib
channel. See Section 13.4 for applicable subset of
metadata.

Table 44 | nformation elementsin Channel SubscriptionResponse M essage

7.1.3.8 Channel Unsubscription

The DCD Client unsubscribes from the DCD Channglgi€hannel Unsubscription transaction (see Fig@teChannel
Unsubscription message flow). The transactioniggéred by the DCD Enabled Client Application ursribing from the
DCD Channel over DCD-CAR interface. For simplificat, Channel Unsubscription transaction is assusyaedhronous in
DCD version 1.0. This transaction is not applicabtee uplink from the DCD Client to the DCD Senis unavailable (e.g.
in receive-only terminal).

DCD Client DCD Server

ChannelUnsubscriptionRequest
»

L

ChannelUnsubscriptionResponse

>
<

Figure 30: Channel Unsubscription message flow
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7.1.3.8.1 Message and Information Elements
Message I mplementation Direction
ChannelUnsubscriptionRequest Mandatory Client - Server
ChannelUnsubscriptionResponse ~ Mandatory Ckerserver

Table 45 Message directionsin Channel Unsubscription M essage

Information Req Type Description
Element
Message-ID Mandatory String Identifies this message Message-ID is

unigue within a current session. Message
identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction
identifier offset is unique within the current
session and identical for all messages within the

transaction.

Session-ID Mandatory String Session identifier. Bession-ID is unique
within the DCD Server Domain.

Channel-ID Mandatory String ID to uniquely identdychannel inside the DCO

Server Domain.

Table 46 | nformation elements in ChannelUnsubscriptionRequest message

Information Req Type Description
Element
Message-ID Mandatory String Identifies this message Message-ID is

unique within a current session. Message
identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction
identifier offset is unique within the current
session and identical for all messages within the
transaction.

Session-ID Mandatory String Session identifier. Bession-ID is unique
within the DCD Server Domain.

Table 47 Information elementsin ChannelUnsubscriptionResponse message

7.1.3.8.2 Channel Unsubscription by DCD Server

The Channel Unsubscription Notification transactisee Figure 31: Channel Unsubscription Notificatisessage flow) is
used by the DCD Server to notify unsubscriptiomfritie DCD Channel to which the DCD Client is sulsa.
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DCD Client DCD Server

ChannelUnsubscriptionNotification
-

ChannelUnsubscriptionConfirmation

-

Figure 31: Channel Unsubscription Notification message flow

Message Implementation Direction
ChannelUnsubscriptionNotification Mandatory Server- Client
ChannelUnsubscriptionConfirmation Mandatory SerreClient

Table 48 M essage directions for Channel Unsubscription Notification

Information Element Reg Type Description
Session-ID Conditional |  String Session identifiethsd current session. The Session-|D
is unique within the service provider domain.

This attribute is present for messages sent oviet-pm
point bearers.

Message-ID Mandatory String Identifies this messadgpe Message-ID is unique
within a current session. Message identifier caagié
the transaction identifier augmented by the indiex o
message within the transaction. Transaction identif
offset is unique within the current session andhiidal
for all messages within the transaction.

Channel-ID Mandatory String Channel identifier asvided by DCD Server
Reason Optional String Free form text describirggréason

Table 49 Information elementsin ChannelUnsubscriptionNotification M essage

Information Element Req Type Description
Session-ID Conditional |  String Session identifietlo# current session. The Session-|D
is unique within the service provider domain.

This attribute is present for messages sent oviet-pm
point bearers.

Message-ID Mandatory String Identifies this messadgpe Message-ID is unique
within a current session. Message identifier caagi$
the transaction identifier augmented by the indiex o
message within the transaction. Transaction identif
offset is unique within the current session andhiidal
for all messages within the transaction.

Table 50 | nformation elementsin ChannelUnsubscriptionConfirmation M essage
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7.1.3.9 Channel Subscription Notification

The Channel Subscription Notification transactisee( Figure 32: Subscription Notification message¥lis used to validate
subscription established outside the DCD enablee. tfansaction is triggered by the DCD Content Rievnotifying of the
subscription established outside the DCD enablert confirm this subscription with the user) eTdonfirmation message
is not applicable if the uplink from the DCD Clieiotthe DCD Server is unavailable (e.g. in recaingy terminal).

DCD Client DCD Server

ChannelSubscriptionNotification

A

ChannelSubscriptionNotificationResponse

»
'

Figure 32: Subscription Notification message flow

7.1.39.1 Message and Information Elements
M essage Implementation Direction
ChannelSubscriptionNotification Mandatory Server— Client
ChannelSubscriptionNotificationResponse  Mandatory erv& < Client

Table 51 M essage directionsin channel subscription notification messaging

Information Req Type Description
Element
Message-ID Mandatory String Identifies this message Message-ID is

unique within a current session. Message
identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction
identifier offset is unique within the current
session and identical for all messages within the
transaction.

Session-ID Conditional String Session identifieneTSession-ID is unique
within the DCD Server Domain.

This attribute is present for messages sent ove
point-to-point bearers.

Application-ID | Mandatory String Application identf of the DCD-Enabled Clien
Application to which this message is related.
Identifies target application for the subscribed

-

channel.
Subscription- | Conditional String Subscription identifier for gqming of channel
ID subscribers according to subscription preferences

managed by the DCD Content Provider. SHALL
be present if issued by the Content Provider
during subscription established outside the DCD

enabler.
Channel- Mandatory Structure Channel metadata for newly qiiibsd channel
Metadata (see Section 8.2). See Section 13.4 for applicable

subset of metadata.
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Table 52 Information elementsin Channel SubscriptionNotification message

Information Req Type Description
Element
Message-ID Mandatory String Identifies this message Message-ID is

unigue within a current session. Message
identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction
identifier offset is unique within the current
session and identical for all messages within the

transaction.
Session-ID Mandatory String Session identifier. Bession-ID is unique
within the DCD Server Domain.
Selected- Conditional String Purchase-Option-Id of the seddgqburchase
Purchase- option for this channel. It is present if the
Option Purchase-Options metadata was present in the

channel metadata sent in the
SubscriptionNotification message

Channel- Conditional Structure Channel Metadata parametdevant to the
Metadata DCD Server. Itis present if personalization
parameters have been specified by the DCD
Enabled Client Application. See Section 13.4 for
applicable subset of metadata.

Subscription- | Conditional Boolean Conditional and mutually exahaswith
Declined “Selected-Purchase-Option” and “Channel-
Metadata”

Table 53 Information elements in ChannelSubscriptionNotificationResponse message

7.1.3.10  Channel Discovery

Channel Discovery transactions are used to comratesihannel availability across the DCD enablee ifitial set of
channels matching Application Profile preferenaeg.(application ID, content type, etc.) can bevigred by the DCD
Server in application registration response (se#i@e7.1.3.3). Due to the dynamic nature of theLDghabler, the new
channels get registered with and unused or outddtaxnels get deregistered from the DCD Servern@iadiscovery
transactions communicate these changes to the O@bt@nd to the DCD Enabled Client Applicationgwhannel
discovery transactions over DCD-CADE interface) aadld be initiated by the DCD Server or the DCIel.

7.1.3.10.1 Channel Discovery Push

The Channel Discovery Push transaction (see Fig8ir€hannel Discovery Push) is used by the DCD &dnvnotify the
DCD Client about the change in channel offering emdeliver these changes via push or broadcasetzea

DCD Client DCD Server

ChannelDiscoverylnfo

A

ChannelDiscoveryConfirmation

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-TS-DCD_Semantics-V1_0-20081223-C Page 97 (215)

Figure 33: Channel Discovery Push

7.1.3.10.2 Message and Information Elements
M essage Implementation Direction
ChannelDiscoverylnfo Mandatory Client — Server
ChannelDiscoveryConfirmation Optional Client - Server

Table 54 M essage directions for Channel Discovery Push

Information Req Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within the

service provider domain.

This attribute is present for messages sent oviet-pm
point bearers.

Broadcast- Conditional String A comma separated list of BrasdeService-1Ds.
Service-ID Includes all Broadcast Service IDs applicable far t
current transaction.

Broadcast Service IDs are intended to be globallgue,
and start with a registered Internet domain name.
This parameter is present when CBS bearer is used f
this transaction.

Message-ID Mandatory String Identifies this message Message-ID is unique within
a current session. Message identifier consisteeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
identical for all messages within the transaction.
Channels- Conditional List List of Channel Metadata (see #ec8.2) for newly
added registered channels. At least “channel-id” and foiel-
name” attributes are required to be present. Mayaio
additional metadata attributes as per Section 13.4.
Conditional on new channel additions since lastatpd

Channels- Conditional List List of channel IDs for deregigdrchannels

removed Conditional on channel deregistrations since lasiate
Channels- Conditional List List of Channel Metadata updatseXxisting channels.
updated At least “channel-id” and one other attribute thas

been updated are required to be present. May contai
additional metadata attributes as per Section 13.4.

Conditional on channel changes since last update.

Table 55 Information elementsin Channel Discoveryl nfo message

Infor mation Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.
Message-ID Mandatory String Identifies this message Message-ID is unique

within a current session. Message identifier

consists of the transaction identifier suffixed by
two numeric characters for message index within
the transaction. Transaction identifier offset is
unique within the current session and identical for
all messages within the transaction.
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Table 56 I nformation elements in Channel Discover yConfirmation message

7.1.3.10.3 Channel Discovery Notification and Pull

The Channel Discovery Notification transaction (Begre 34: Channel Discovery Notification / Putefisactions) is used
by the DCD Server to notify the DCD Client about tthange in channel offering. Upon notification piesh or broadcast
bearers, the DCD Server expects the DCD Cliengtigeve the changes in the consequent requestnatteely, the DCD
Client may retrieve channel updates without priatifitation (e.g. on an arbitrary schedule, upopl@ation request, etc.).
The Channel Discovery Notification and Pull trangats are not applicable if the uplink from the DClbent to the DCD
Server is unavailable (e.g. in receive-only terfina

Client Server

ChannelDiscoveryNotification

ChannelDiscoveryRequest

ChannelDiscoverylnfo

A

ChannelDiscoveryConfirmation

Figure 34: Channel Discovery Notification / Pull Transactions

7.1.3.10.4 Message and Information Elements
M essage Implementation Direction

ChannelDiscoveryNotification Optional Client — Server
ChannelDiscoveryRequest Mandatory Client - Server
ChannelDiscoverylnfo (see Section Mandatory Client — Server
7.1.3.10.1)

ChannelDiscoveryConfirmation (see Optional Client - Server
Section 7.1.3.10.1)

Table 57 Message directionsfor Channel Discovery Notification and Pull

Information Reg Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within the

service provider domain.

This attribute is present for messages sent oviet-pm
point bearers.

Broadcast- Conditional String A comma separated list of BrasieService-IDs.
Service-ID Includes all Broadcast Service IDs applicable far t
current transaction.

Broadcast Service IDs are intended to be globallgue,
and start with a registered Internet domain name.
This parameter is present when CBS bearer is wsed f
this transaction.

Message-ID Mandatory String Identifies this message Message-ID is unique within
a current session. Message identifier consisteeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
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identifier offset is unique within the current sessand
identical for all messages within the transaction.

Table 58 I nformation elementsin ChannelDiscoveryNotification message

Infor mation Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.
Message-ID Mandatory String Identifies this messade Message-ID is unique

within a current session. Message identifier
consists of the transaction identifier suffixed by
two numeric characters for message index within
the transaction. Transaction identifier offset is
unique within the current session and identical f
all messages within the transaction. T

=

Table 59 I nformation elementsin Channel Discover yRequest message

7.1.3.11  Channel Suspend and Resume
7.1.3.11.1 Channel Suspend Request

The Channel Suspend Request transaction (see FHfufghannel Suspend Request Transactions) ishysée DCD Client
to request the DCD Server to suspend content dgloager one or all DCD Channels. This transact®onat applicable if the
uplink from the DCD Client to the DCD Server is ua#able (e.g. in receive-only terminal).

Client Server

ChannelSuspendRequest

Y

ChannelSuspendResponse

i

Figure 35: Channel Suspend Request Transactions

7.1.3.11.2 Message and Information Elements
M essage Implementation Direction
ChannelSuspendRequest Mandatory | Client - Server
ChannelSuspendResponse Mandatory | Client — Server

Table 60 M essage directions for Channel Suspend Request

Information Reg Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within the
service provider domain.
Message-ID Mandatory String Identifies this message Message-ID is unique within

a current session. Message identifier consisteeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
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identical for all messages within the transaction.

Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al
non-emergency channels are affected by this tréinsac

Table 61 Information elementsin Channel SuspendRequest message

Infor mation Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.
Message-ID Mandatory String Identifies this message Message-ID is unique

within a current session. Message identifier

consists of the transaction identifier suffixed by
two numeric characters for message index within
the transaction. Transaction identifier offset is
unigue within the current session and identical fo
all messages within the transaction.

=

Table 62 I nformation elementsin Channel SuspendResponse message

7.1.3.11.3 Channel Resume Request

The Channel Resume Request transaction (see RBgufehannel Resume Request Transactions) is ustetiyCD Client
to request the DCD Server resume content deliveey one or all suspended DCD Channels. This traioseis not
applicable if the uplink from the DCD Client to tB&D Server is unavailable (e.g. in receive-onhyrti@al).

Client Server

ChannelResumeRequest

\ 4

ChannelResumeResponse

i
<

Figure 36: Channel Resume Request Transactions

7.1.3.11.4 Message and Information Elements
M essage Implementation Direction
ChannelResumeRequest Mandatory Client — Server
ChannelResumeResponse Mandatory | Client — Server

Table 63 M essage directionsfor Channel Resume Request

Information Reg Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within the
service provider domain.
Message-ID Mandatory String Identifies this message Message-ID is unique within

a current session. Message identifier consisteeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
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identical for all messages within the transaction.

Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al
non-emergency channels are affected by this tréinsac
Table 64 | nformation elementsin ChannelResumeRequest message
Infor mation Req Type Description
Element

Session-ID Mandatory String Session identifier. Bession-ID is unique within
the service provider domain.

Message-ID Mandatory String Identifies this messade Message-ID is unique
within a current session. Message identifier
consists of the transaction identifier suffixed by
two numeric characters for message index within
the transaction. Transaction identifier offset is
unique within the current session and identical for
all messages within the transaction. T

Table 65 I nformation elementsin ChannelResumeResponse message
7.1.3.11.5 Channel Suspend Notification

The Channel Suspend Notification transaction (sger€ 37: Channel Suspend Notification Transac)igmsased by the
DCD Server to notify the DCD Client about suspensibcontent delivery over one or all DCD Channels.

Client Server

ChannelSuspendNoatification ‘
»i
‘ ‘

Figure 37: Channel Suspend Notification Transactions

7.1.3.11.6 Message and Information Elements
M essage Implementation Direction
ChannelSuspendNotification Mandatory Client — Server
Table 66 M essage directionsfor Channel Suspend Notification
Information Req Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within the
service provider domain.
This attribute is present for messages sent oviet-pm
point bearers.
Broadcast- Conditional String A comma separated list of BrasdeService-1Ds.
Service-ID Includes all Broadcast Service IDs applicable far t
current transaction.
Broadcast Service IDs are intended to be globallgue,
and start with a registered Internet domain name.
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This parameter is present when CBS bearer is wsed f
this transaction.

Message-ID

Mandatory

String

Identifies this messde Message-ID is unique withi
a current session. Message identifier consistaeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
identical for all messages within the transaction.

Channel-IDs

Mandatory

String

Comma separated fishannel identifiers. If empty, al
non-emergency channels are affected by this tréinsac

7.1.3.11.7

Table 67 Information elementsin Channel SuspendNotification message

Channel Resume Notification

The Channel Resume Notification transaction (sgargi38: Channel Resume Noatification Transactimsped by the
DCD Server to notify the DCD Client about resumptaf content delivery over one or all suspended O&Zannels.

7.1.3.11.8

Client

Server

ChannelResumeNotification

»i

)

Figure 38: Channel Resume Notification Transactions

Message and Information Elements

M essage

Implementation Direction

ChannelResumeNotification

Mandatory Client — Server

Table 68 M essage directionsfor Channel Resume Notification

Information
Element

Req

Type

Description

Session-ID

Conditional

String

Session identifieneTSession-ID is unique within the
service provider domain.
This attribute is present for messages sent oviet-pm
point bearers.

Broadcast-
Service-ID

Conditional

String

A comma separated list of BrasdeService-1Ds.
Includes all Broadcast Service IDs applicable far t
current transaction.

Broadcast Service IDs are intended to be globallgue,
and start with a registered Internet domain name.
This parameter is present when CBS bearer is used f
this transaction.

Message-ID

Mandatory

String

Identifies this message Message-ID is unique withi
a current session. Message identifier consistaeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand

>
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identical for all messages within the transaction.

Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al
non-emergency channels are affected by this tréinsac

Table 69 I nformation elementsin ChannelResumeNotification message

7.1.3.12  Content Repair

DCD channel content delivery can be interruptedrduthe lifespan of a channel. This may occur dueatrious reasons
such as interference in the wireless space, losswdrage etc. As the DCD Server cannot keep wathke states of all DCD
Clients, when a DCD channel content delivery isiintpted the DCD Client requests a Content Repainest to the DCD
Server. The Content Repair transaction is desciib&yure 39: Content Repair Transactions. Thet@uarRepair operation
consists of the following messages:

» ContentRepairRequest from the DCD Client to the D&&bver;
» ContentRepairResponse from the DCD Server to thB Blent.
»  ContentDeliveryConfirmation from the DCD Clientttee DCD Server (see Section 7.1.1.1 for details)

Client Server

ContentRepairRequest

ContentRepairResponse

ContentDeliveryConfirmation

Figure 39: Content Repair Transactions

The DCD Client sends a ContentRepairRequest tD€i2 Sever on the following events:
* When a content item is only partially received or;

*  When a delivery is interrupted.

7.1.3.12.1 Message and Information Elements
M essage Implementation Direction
ContentRepairRequest Mandatory | DCD Client . DCD Server
ContentRepairResponse Mandatory | DCD Client - DCD Server
ContentDeliveryConfirmation (see SectigrMandatory DCD Client - DCD Server
7.1.1.1)

Table 70 M essage directionsfor Content Repair

Information Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within

the service provider domain. If there is an
established Session, this attribute is present.

Message-ID Mandatory String Message Identifier. d4ge identifier consists of
the transaction identifier suffixed by two numeric
characters for message index within the transactipn
Transaction identifier offset is unique within the
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current session and identical for all messagesmwith
the transaction.

Failed- Conditional String Message Identifier of failed mage. Message
Message-ID identifier consists of the transaction identifier
suffixed by two numeric characters for message
index within the transaction. Transaction identifie
offset is unique within the current session and
identical for all messages within the transactién.
the Failed-Message-ID is set, the Failed-Content-|D
should be empty.

Failed- Conditional String Content Identifier of failed dent. If the Failed-

Content-ID Content-ID is set, the Failed-Message-ID should be
empty.

Channel-ID Conditional String Channel IdentifidrtHe Failed-Content-ID is set,
the Channel-ID should be set.

Bytes- Mandatory Integer Number of bytes successfullyined.

Received

Table 71 Information elementsin ContentRepair Request message

Information Req Type Description
Element
Session-ID Mandatory String Session identifier. Bession-ID is unique within

the service provider domain. If there is an
established Session, this attribute is present.

Message-ID Mandatory String Message Identifier. dage identifier consists of
the transaction identifier suffixed by two numeric
characters for message index within the transactipn
Transaction identifier offset is unique within the
current session and identical for all messagesmwith
the transaction.

Content- Mandatory Data Requested content package for repair. This will
Package Structure either be the actual content or the referencedo th
link to the content.

Table 72 Information elementsin ContentRepair Response message

7.1.3.13 Channel Metadata Update

The DCD Server may remove or update Channel Meaidits. This transaction could be triggered bigl Activation or
at any time within the Session lifespan by the DE&ver as result of Service enhancement, optinsizaiir maintenance
activities.

When a Channel Metadata update is received by @B Dlient it should perform differential updaterefevant fields with
the provided data. If Channel Metadata field is imafuded in metadata update received by the DCenClit should be
interpreted as no change. If a metadata updagt iSetmpty it should be interpreted as the remo¥ahat particular field.
Otherwise, the DCD Client should update associ@teahnel Metadata field with the value provided ietadata update.
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Client Server

ChannelMetadataUpdate

&
<

ChannelMetadataUpdateConfirmation

»

Figure 40: Channel M etadata Update

7.1.3.13.1 Message and Information Elements
M essage I mplementation Direction
ChannelMetadataUpdate Mandatory Client - Server
ChannelMetadataUpdateConfirmatiom Mandatory Client - Server

Table 73 M essage directions for Channel Provisioning from the DCD Server

Information Element Reg Type Description

Session-ID Conditiona]  String Session identifier dfe current session. The
Session-ID is unique within the service provider
domain.

[=]

This attribute is present for messages sent oviet-p
to-point bearers.

Broadcast-Service-ID| Conditional String A commaaseed list of Broadcast-Service-IDs.
Includes all Broadcast Service IDs applicable lfar
current transaction.
Broadcast Service IDs are intended to be globally
unique, and start with a registered Internet domain
name.
This parameter is present when CBS bearer is lsed
for this transaction.

Message-ID Mandatory|  String Identifies this messajee Message-ID is uniqu
within a current session. Message identifier cagsis
of the transaction identifier suffixed by two nuneef
characters for message index within the transaction
Transaction identifier offset is unique within the

current session and identical for all messagesimwith
the transaction.
Channel-Metadata Mandatory  Structure The subseChannel Metadata that needs to |be

updated. See Section 13.4 for applicable subset of
metadata.

D

Table 74 Information elementsin ChannelM etadataUpdate message

Information Element Reg Type Description

Session-ID Mandatory|  String Session identifier dfe t current session. The
Session-ID is unique within the service provider
domain.
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Message-ID Mandatory| String Identifies this messagee Message-ID is uniqu
within a current session. Message identifier cdgs
of the transaction identifier suffixed by two nuricer
characters for message index within the transaction
Transaction identifier offset is unique within the
current session and identical for all messagesimwith
the transaction.

o

S

Table 75 Information elementsin ChannelM etadataUpdateConfir mation message

7.1.3.14 Connection Profile Update

The DCD Server may add, remove or update DCD-3 €ction Profile. This transaction could be trigget®d Client
Activation, Application Registration procedure dramy time within the Session lifespan by the DC&v@r as result of
Service enhancement, optimization or maintenanteitées.

When a Connection Profile Update is received byDi® Client it should perform differential updaterelevant fields with
the provided data. If Connection Profile sub eletr@mattribute are not included in Connection Reotipdate received by
the DCD Client it should be interpreted as no cleaiiga Connection Profile sub element or attribate empty it should be
interpreted as the removal of that particular elenoe attribute, if DCD-3 connection profile nansegresent in the message
and the DCD-3 connection profile element is nospre in the message it should be interpreted asvanof this specific
DCD-3 connection profile Otherwise, the DCD Clishibuld update associated Connection Profile seimesht or attribute
with the value provided in Connection Profile Upalat

Default DCD-3 Connection profile can be updatedchgsihis message by keeping the DCD-3 connectiofilproame
element in the message empty.

Through this mechanism the DCD Server can updaaued DCD-3 Connection Profile parameters eveoase that
Application Registration did not happen yet.

After this transaction, the DCD Server can deattithe previous session connected with the DCDnChad activate the
new session using the updated Connection ProfildheoDCD Client can do that depending on the Serfolicy.

Client Server

ConnectionProfileUpdate

A

ConnectionProfileConfirmation

»
'

Figure 41: Connection Profile Update

7.1.3.14.1 Message and Information Elements

Message Requirement Direction
ConnectionProfileUpdate Mandatory Client — Server
ConnectionProfileConfirmation Mandatory Client — Server

Table 76 M essage directions for Connection Profile Provisioning from the DCD Server
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Information Element Req Type Description

Session-ID Mandatory| String Session identifier dfe t current session. The
Session-ID is unique within the service provider
domain.

Message-ID Mandatory|  String Message Identifier.sdége identifier consists of

the transaction identifier suffixed by two numeric

characters for message index within the transaction
Transaction identifier offset is unique within the
current session and identical for all messagesimwith
the transaction.

dcd-3-connection- Conditional | String Name of a locally configured D@Dconnection

profile-name profile. If not present, the message applies ®|th
default dcd-3-connection-profile

dcd-3-connection- Conditional | Structure Specific DCD-3 connectionfieato use.

profile Omitted from the transaction if this connection

profile should be removed.

Table 77 Information elements in ConnectionPr ofileUpdate message

Information Element Req Type Description
Session-ID Mandatory|  String Session identifier dfe t current session. The
Session-ID is unique within the service provider
domain.
Message-ID Mandatory| String Message Identifier. d4ge identifier consists of the

transaction identifier suffixed by two numerlic
characters for message index within the transaction
Transaction identifier offset is unique within the
current session and identical for all messagesimwith
the transaction.

Table 78 I nformation elements in ConnectionPr ofileConfirmation message

7.1.4 Interface Extension

In order to differentiate services from differemindors and to achieve backward compatibility, aereded set of functions
and parameters could be used by vendors. The tiefiruf such extensions is out of scope of DCD 1.0.

Both DCD Client and DCD Server SHALL ignore unresizgd extensions without generating an error.

7.2 Interfaces Exposed to Content Providers

While association of the DCD Service Provider amelDCD Content Provider is a business processgluait of scope, the
technical realization of this association (e.gistgtion, content publication, etc.) is in scope@®CD. The current
specification only deals with the requirements isgmbon the DCD Server and the DCD Client, andhiit$i the scope of the
external interfaces to the transactions that asergil for internal operations of the enabler. Buthe nature of the external
interfaces, this DCD specification can only definkst of transactions and specify data parametecthanged over these
transactions. Implementation requirements stateah of the following subsections only apply te BCD Server, unless
stated otherwise.
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7.21 DCD-CPR

7211 Channel Subscription with the DCD Content P rovider

The DCD Server notifies a DCD Content Provider alsubscription to a channel provided by the DCD t€nnhProvider.
This notification allows the DCD Content Providermonitor channel use and validate subscribersgifired. The need for
DCD Content Provider notification upon channel suiggion is indicated in the channel metadatalattes provided at
DCD Channel registration. For simplicity, the irgtetion between the DCD Server and DCD Content Eemis assumed
synchronous.

Server CP

SubscriptionRequest

h 4

SubscriptionResponse

»i
)

Figure 42: Channel Subscription with the DCD Content Provider

7.21.1.1 Message and Information Elements
Message Implementation Direction
SubscriptionRequest Mandatory Content Provider— DCD Server
SubscriptionResponse Mandatory Content Provider- DCD Server

Table 76 M essages between the DCD Content Provider and the DCD Server

Information Element Reg Type Description
Channel-Metadata Mandatory  Structure Informatiorouabthe channel being subscribed to.
Includes at minimum the Channel-ID. May include
attributes for subscription personalization. SeetiSe
13.4 for applicable subset of metadata.

Subscriber-Info Mandatory|  String Information abostibscribing user / device. This
parameter is formatted according to the XML schema
published by the Service Provider.

Selected-Purchase-| Conditional| String Purchase-Option-Id of the seddgburchase option for
Option-ID this channel. It is present if purchase optionsewer
defined in the Channel Metadata by the Content
Provider and if the Content Provider handles clmaygi

Subscription-ID Conditional String Subscription mtifier for grouping of channel
subscribers according to subscription preferences
managed by the DCD Content Provider. Conditignal
upon being included in the subscription requestr gve
DCD-3 interface.

Table 77 Information elementsin SubscriptionRequest message

Information Element Req Type Description
Channel-Metadata Optional Structure  Information wbthe channel being subscribed fo.
Includes at minimum the Channel-ID. For successful
responses, may include attributes for subscription
personalization. See Section 13.4 for applicablessy
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of metadata.

When this attribute conflicts with the values padrd by
the DCD Enabled Client Application, the applicatipn
provided values take priority.

Table 78 I nformation elements in SubscriptionResponse message

7.2.1.2 Channel Unsubscription notification to the DCD Content Provider

The DCD Server notifies a DCD Content Provider alhmsubscription from a channel provided by the DCi@htent
Provider. This notification allows the DCD Contéhbvider to monitor channel use, if required. Théfitation upon
channel unsubscription is issued if the need fbssription notification is specified in the Chanivdtadata.

Server CcP

UnsubscriptionNotification

A
L

Figure 43: Channel unsubscription notification to the DCD Content Provider

7.2.1.2.1 Message and Information Elements
M essage Implementation Direction
Unsubscription Notification Mandatory Content Provider- DCD Server

Table 79 M essage from the DCD Server to the DCD Content Provider

Information Element Req Type Description
Subscriber-Info Mandatory|  String Information abawnsubscribing user / device. This
parameter is formatted according to the XML schema
published by the Service Provider.

Channel-ID Mandatory| String Channel identifier émbscribed channel

Table 80 I nformation elementsin UnsubscriptionNotification message

7.2.1.3 Channel Subscription Notification by the DC D Content Provider

Channel Subscription Notification transaction (Begure 44: Channel subscription notification by @D Content
Provider) is used by the DCD Content Provider tifpthe DCD Server about the DCD Channel subsimipéstablished
outside the DCD Domain. This notification allowg thCD enabler to validate subscription with the DExfabled Client
Application

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
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Server CP

SubscriptionNotification

i
<«

SubscriptionNotificationResponse
)
>»

Figure 44. Channel subscription notification by the DCD Content Provider

7.2.13.1 Message and Information Elements

M essage Implementation Direction

SubscriptionNotification Mandatory Content Provider- DCD Server

SubscriptionNotificationRespons¢  Mandatory Content Provider- DCD Server

Table 81 M essages between the DCD Content Provider and the DCD Server

Information Element

Req

Type

Description

Delivery-Endpoint-
Info

Mandatory

String

Information about delivery endpding. device and / gr

user identity, target application, etc.) providey the
subscriber during subscription established outglte
DCD enabler. This parameter is formatted accordin
the XML schema published by the Service Provider.

Channel-Metadata

Mandatory

Structu

re Informatioroutbthe channel being subscribed
Includes at minimum the Channel-ID. May inclu
attributes for subscription personalization. SeetiSe
13.4 for applicable subset of metadata.

to.
de

Subscription-ID

Conditiona

String

Subscription mdiéer for grouping of

subscribers according to subscription preferen

channe|

ces

managed by the DCD Content Provider. Conditianal

upon being issued by the DCD Content Provider du

the subscription established outside the DCD emnable

"

n

Table 82 Information elementsin SubscriptionNotification message

Information Element

Req

Type

Description

Channel-Metadata

Condition

Al

Structu

re Channel Nwta parameters relevant to the D
Content Provider. It is present if personalizat

CD
on

parameters have been specified by the DCD Enabled

Client Application upon subscription validation. eSe

Section 13.4 for applicable subset of metadata.

Selected-Purchase-
Option-ID

Conditional

String

Purchase-Option-Id of the seddcpurchase option fg
this channel. It is present if the Purchase-Opti
metadata was present in the channel metadatarstré
DCD-CPR SubscriptionNotification message and if
Content Provider handles charging

Subscription-
Declined

Conditional

Boolean

Conditional and mutually exohes with “Selected-

Purchase-Option” and “Channel-Metadata”

Table 83 Information elementsin SubscriptionNotificationResponse message

=

ons
i
the
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7.2.1.4 Update Subscription notification by the DCD Content Provider

Update Subscription Notification transaction (seguFe 45: Update subscription notification by th€ Content Provider)
is used by the DCD Content Provider to assign assaign subscription identifier to the particulagug.e. add or remove
user to the subscriber group) in order to fac#itstibscription personalization. This transacticabées DCD Server to group
channel subscribers according to the subscriptiefepences provided to DCD Content Provider by Enabled Client
Application. It allows the DCD Content Providergablish the content by the subscription identifier.

Server CP

SubscriptionUpdate

Figure 45: Update subscription notification by the DCD Content Provider

7.2.1.4.1 Message and Information Elements
Message Implementation Direction
SubscriptionUpdate Mandatory Content Provider- DCD Server

Table 84 M essage from the DCD Content Provider to the DCD Server

Information Element Req Type Description
Subscriber-Info Mandatory|  String Information aboutubscribing user/device. Thjs
parameter is formatted according to the XML schema
published by the Service Provider.

Channel-ID Mandatory| String Channel identifier foe subscribed channel
Subscription-ID Mandatory| String Subscription idéat for grouping of channe
subscribers according to subscription preferences
managed by the DCD Content Provider.
Action Mandatory | String Indicates whether the sulbsc should be added ¢
removed from the group (i.e. “add” or “remove”)

=

Table 85 Information elementsin SubscriptionUpdate message

7.2.1.5 Channel Registration

The Channel Registration transaction (see Figur€€h@nnel Registration Transaction) is used byoi8® Content Provider
to register new channels with the DCD enabler arslipply Channel Metadata for these channels. Ogitig the DCD
Server may provide the DCD Content Provider withrotel reference obtained from the DCD Content Bleniluring
channel discovery outside the DCD enabler andaept this DCD Content Provider to register refeezhchannel with the
DCD enabler.
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Server CP

RequestForChannelRegistration

ChannelRegistrationRequest

A

ChannelRegistrationResponse
»
>

Figure 46: Channel Registration Transaction

7.2.15.1 Message and Information Elements
M essage Implementation Direction
RequestForChannelRegistration  Optional Content Providek- DCD Server
ChannelRegistrationRequest Mandatory Content Provider- DCD Server
ChannelRegistrationResponse Mandatory Content Provider- DCD Server

Table 86 M essage directions for channel registration between Content Provider and DCD Server

Information Element Req Type Description
Channel-Reference Mandatory| String Arbitrary stivith the reference to Content
Provider’s channel. Supplied by the Content
Provider during channel discovery outside the DCD
enabler.

Table 87 Information elementsin RequestFor ChannelRegistration

Information Element Req Type Description

Channel-Metadata Mandatory  Structyre Channel mtta@®e Section 8.2). See Section 13.4
for applicable subset of metadata.

Table 88 Information elementsin ChannelRegistrationRequest message

Information Element Req Type Description
Channel-ID Mandatory| String ID of the registere@mhel as assigned by the DCD
Server
Push-Publication- Optional URI The address (URI) where the ConteovRler can
Address push channel updates.

Table 89 Information elementsin ChannelRegistrationResponse message

7.2.1.6 Channel Deregistration

The Channel Deregistration transactions (see Figar&hannel Deregistration by the DCD Server aigdrie 48: Channel
Deregistration by the DCD Content Provider) coudititiated by the DCD Server or the DCD ConteravRter.
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Server CP

ChannelDeregistrationNotification

Figure 47: Channel Deregistration by the DCD Server

Server CcP

ChannelDeregistrationRequest

»i
)

ChannelDeregistrationResponse

A

Figure 48: Channel Deregistration by the DCD Content Provider

7.2.16.1 Message and Information Elements
M essage Implementation Direction
ChannelDeregistrationNotification Optional Content Provider- DCD Server
ChannelDeregistrationConfirmation Optional Content Provider. DCD Server
ChannelDeregistrationRequest Mandatory | Content Provider- DCD Server
ChannelDeregistrationResponse Mandatory | Content Provider DCD Server

Table 90 M essage Directions for Channel Deregistration between Content Provider and DCD Server

Information Element Req Type Description

Channel-IDs Mandatory| String Comma separated fis€lmannel identifier as provided Ry
DCD Server

Reason Optional String  Free formed text describfiegreason

Table 91 Information Elementsin ChannelDer egistrationNotification M essage

Information Element | Req | Type | Description

Table 92 Information Elementsin ChannelDer egistrationConfirmation M essage

Information Element Req Type Description
Channel-ID Mandatory| String Channel identifier asvided by DCD Server
Reason Optional String  Free formed text describfiegreason

Table 93 Information Elementsin ChannelDer egistrationRequest M essage

| Information Element | Req | Type | Description

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
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Table 94 Information Elementsin Channel Der egistrationResponse M essage

7.2.1.7 Usage Report

The usage report transaction (see Figure 49: URagert transaction) is used by the DCD Serverponteusage statistics to
the DCD Content Provider and may be triggered kyDD Content Provider.

Server CP
RequestForUsageReport
<_ ______________________
UsageReport
Figure 49: Usage Report transaction
7.2.1.7.1 Message and Information Elements
M essage Implementation Direction
RequestForUsageReport Mandatory Server— Content Provider
UsageReport Mandatory Server— Content Provider

Table 95 M essage directions for Usage Report transaction

U7

els

nt

Information Req Type Description
Element

Channel-IDs Optional String Comma separated list Gliannel identifiers a
provided by DCD Server. If not present all chann
are targeted

Content-IDs Optional String Comma separated lis€oftent-IDs of the specific
content items requested. If not present all costarg
targeted

Subscriber- Optional List of List of Subscriber Info strings. This SHALL NOT be

Infos Strings present if "Subcription-IDs" element is present

Subscription- | Optional String Comma separated list of Subscniptitentifiers. This

IDs SHALL NOT be present if "Subscriber-Infos" eleme
is present

Application- Optional String Comma separated list of applicatdantifiers. If

IDs absent, all applications are targeted.

Table 96 I nformation elementsin RequestFor UsageReport M essage
Information Req Type Description
Element
Report-Data Mandatory| List of Reported data as described in 7.1.3.6.1
Structures

Table 97 Information elements in UsageReport message
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7.2.2 DCD-CPDE

7.2.2.1 Channel Suspend and Resume
7.2.2.1.1 Channel Suspend Request

The Channel Suspend Request transaction (see FH@ufghannel Suspend Request transaction) is usttelDCD Server
to request the DCD Content Provider suspend codigivtery over one or all DCD Channels offered gy DCD Content
Provider.

Server CP

ChannelSuspendRequest

N

ChannelSuspendResponse

i
)

Figure50: Channel Suspend Request transaction

7.2.2.1.2 Message and Information Elements
Message Implementation Direction
ChannelSuspendRequest Mandatory | Server— Content Provider
ChannelSuspendResponse Mandatory | Server— Content Provider

Table 98 M essage directions for Channel Suspend Request

Information Reg Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

non-emergency channels from this content provider a
affected by this transaction.

Table 99 I nformation elementsin Channel SuspendRequest message

Infor mation Req Type Description
Element

Table 100 I nformation elementsin Channel SuspendResponse message

7.2.2.1.3 Channel Resume Request

The Channel Resume Request transaction (see FBdu@hannel Resume Request transaction) is usdtedyCD Server
to request the DCD Content Provider resume comtelntery over one or all DCD Channels offered by BCD Content
Provider.
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Server CP

ChannelResumeRequest

\ 4

ChannelResumeResponse

i
)

Figure 51: Channel Resume Request transaction

7.2.2.1.4 Message and Information Elements
M essage Implementation Direction
ChannelResumeRequest Mandatory Server- Content Provider
ChannelResumeResponse Mandatory | Server— Content Provider

Table 101 M essage directions for Channel Resume Request

Information Req Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

non-emergency channels offered by the content geovi
are affected by this transaction.

Table 102 Information elementsin Channel ResumeRequest message

Infor mation Req Type Description
Element

Table 103 Information elementsin ChannelResumeResponse message

7.2.2.1.5 Channel Suspend Notification

The Channel Suspend Notification transaction (sgeré 52: Channel Suspend Notification transactisnised by the DCD
Content Provider to notify the DCD Server aboutpsinsion of content delivery over one or all DCD iels.

Server CP

ChannelSuspendNotification ‘
4 ‘

Figure 52: Channel Suspend Notification transaction

7.2.2.1.6 Message and Information Elements
M essage Implementation Direction
ChannelSuspendNotification Mandatory Server— Content Provider
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Table 104 M essage directions for Channel Suspend Notification

Information Req Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

non-emergency channels offered by the content geovi
are affected by this transaction.

Table 105 Information elements in Channel SuspendNotification message

7.2.2.17 Channel Resume Notification

The Channel Resume Request transaction (see Fgufehannel Resume Notification transaction) islusgthe DCD
Content Provider to notify the DCD Server aboutiregtion of content delivery over one or all DCD @Ghels. As opposed
to Channel Suspend Notification, this transacti@y mequire a confirmation message to indicate ressdi to obtain DCD
Content.

Server CP

ChannelResumeNotification

»i

ChannelResumeConfirmation

A

Figure 53: Channel Resume Notification transaction

7.2.2.1.8 Message and Information Elements
Message Implementation Direction
ChannelResumeNotification Mandatory Server~ Content Provider
ChannelResumeConfirmation Mandatory Server— Content Provider

Table 106 M essage directionsfor Channel Resume Request transaction

Information Reg Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

non-emergency channels of this content provider are
affected by this transaction.

Table 107 Information elementsin ChannelResumeNotification message

| Information Element | Req | Type | Description

Table 108 Infor mation elementsin ChannelResumeConfirmation message

7.2.2.2 Content Update

The Content Update transaction (see Figure 54:ebdtipdate transaction) allows DCD Server to regoastent from the
DCD Content Provider or to submit content from EeD-Enabled Client Application.
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Server CP

ContentUpdateRequest

|-

ContentUpdateResponse

i
)

Figure 54: Content Update transaction

7.2.2.2.1 Message and Information Elements
M essage Implementation Direction
ContentUpdateRequest Mandatory | Server— Content Provider
ContentUpdateResponse Mandatory | Server — Content Provider

Table 109 M essage Directionsfor Content Update transaction

Information Req Type Description
Element

Channel-ID Mandatory String Channel identifier foe channel offered by the
content provider

Subscription- | Conditional String Comma separated list of subsicripidentifiers.

IDs Present, if requesting user has subscription IDs
associated with this channel.

Submit- Conditional Opaque Content to be submitted. SHALL be present if the

Package Data ContentUpdateRequest was initiated by a DCD-1
ContentSubmitRequest. User identity and other
applicable metadata (as created by submitting
application), if needed, can be included by the
application in the Submit Package.

Table 110 Information elementsin ContentUpdateRequest message

Information Req Type Description
Element
Content- Conditional List of Data | One or more content packages. The content
Package Structures package consists of content payload and contemt

metadata. Content payload could be empty if
content-address parameter of the content metaglata
contains the address where the content could be
retrieved (e.g. URI).

This parameter is present when the DCD Content
Provider has updated content to return to the DCD
enabler.

Table 111 Information elementsin ContentUpdateResponse message

7.2.2.3 Content Publication

The Content Publication (see Figure 55: Contentifation) allows the DCD Content Provider to publiBCD Content at
the DCD Server.
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Server

CP

ContentUpdate ‘

A

Figure 55: Content Publication

7.2.2.3.1 Message and Information Elements
M essage Implementation Direction
ContentUpdate Mandatory Server— Content Provider
Table 112 M essage directions for Content Publication
Information Req Type Description
Element
Content- Mandatory List of One or more content packages. The content packg
Package Data consists of content payload and content metadata.
Structures | Content payload could be empty if content-address

parameter of the content metadata contains the
address where the content could be retrieved (e.g.
URI). If Channel-ID element is present in the mgss
all items in Content-Package element belong to the
same channel (identified by Channel-ID element).

Channel-ID Optional String ID of the channel rethte the content package. If
absent, the content metadata in the Content-Packa
element SHALL contain Channel-ID attribute.

Subscription- | Conditional String Comma separated list of subsicripidentifiers.

IDs Present, if content publication is targeted to the
particular groups of subscribers.

Table 113 Information elementsin ContentUpdate M essage

7.3

The implementation of interactions between the DEtfabled Client Applications and the DCD Client deghen the device
execution environment, deployment policy, and offaetors that are not controlled by the DCD enablére deployment
models (e.g. DCD Client embedded in the DCD Enab@@nt Application) and implementation specifice.d.

programming languages, operating systems) coufdrdifom device to device, therefore the devicee sdternal interfaces
are only expressed through a set of supported actinas and data parameters exchanged over thamsattions.
Implementation requirements stated in each of dilwing subsections only apply to the DCD Clienpless stated
otherwise. Note that while these interface functiame listed in the DCD Client SCR table and asgediwith Section 6
functional requirements, the expected deploymedtiamplementation variations effectively preventeirdperability testing

of the interfaces.

7.3.1 DCD-CAR

Interfaces Exposed to DCD-Enabled Client Applic

ation

ge

For simplification and due to the nature of the itetevice execution environment, all transactiomsr DCD-CAR

interface are considered to be synchronous.
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7.3.1.1 Registration of DCD-Enabled Client Applicat  ion

The DCD-Enabled Client Application Registratiomsaction (see Figure 56: DCD-Enabled Client AppiccaRegistration
with DCD Client) allows the DCD-Enabled Client Apgation to submit its Application Profile (see Sent8.1) to the DCD
enabler.

DECA Client

ApplicationRegistrationRequest

»
'

ApplicationRegistrationResponse
i
)

Figure 56: DCD-Enabled Client Application Registration with DCD Client

7.3.1.1.1 Message and Information Elements

M essage Implementation Direction
ApplicationRegistrationRequest Mandatory | DCD Client — DCD-Enabled Client Application
ApplicationRegistrationResponse Mandatory | DCD Client - DCD-Enabled Client Application

Table 114 M essage directionsfor DCD-Enabled Client Application Registration

Information Element Req Type Description

Application-Profile | Mandatory| Structur¢ Contains phpation preferences. The details |of
Application-Profile are defined in Section 8.1.

Table 115 Information elementsin ApplicationRegistrationRequest message

Information Element Req Type Description
Channel-discovery-| Conditional | String Location of channel discoverjoimation provided
information upon successful registration. This is present & |th

channel metadata was provided to the DCD Client as
part of the registration response over DCD-3
interface.

Table 116 Information elementsin ApplicationRegistrationResponse message

7.3.1.2 Deregistration of DCD-Enabled Client Applic  ation

DECA Client

ApplicationDeregistrationRequest
A

ApplicationDeregistrationResponse
»i

)

Figure 57: DCD-Enabled Client Application Deregistration with DCD Client
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7.3.1.2.1 Message and Information Elements
Message I mplement Direction
ation
ApplicationDeregistrationRequest MandatoryDCD Enabled Client Application. DCD Client
ApplicationDeregistrationResponse Mandatgr{pCD Enabled Client Application- DCD Client

Table 117 M essage directionsfor DCD Enabled Client Application Deregistration

Information Element Req Type Description

Application-1D Mandatory String Application idengf of the DCD-Enabled
Client Application to which this message |is
related.

Table 118 Information elementsin ApplicationDer egistrationRequest message

| Information Element | Req | Type | Description

Table 119 Information elementsin ApplicationDer egistrationResponse message

7.3.1.3 Channel Subscription

The Channel Subscription transaction (see Figuré&EBscription to the DCD Channel) used by the DEizbled Client
Application to subscribe to DCD Channels offeredtey DCD enabler.

DECA Client

SubscriptionRequest

SubscriptionResponse

Figure 58: Subscription to the DCD Channel

7.3.1.3.1 Message and Information Elements
Message Implementation Direction
SubscriptionRequest Mandatory DCD-Enabled Client Application- DCD Client
SubscriptionResponse Mandatory DCD-Enabled Cligoglisation< DCD Client

Table 120 M essage directionsin Subscription messaging

Information Element Req Type Description
Application-1D Mandatory String Application identf of the DCD-Enabled
Client Application to which this message is
related.
Channel-Metadata Conditional Structure  Channel datgaassociated with the

subscribed channel. If present in the message,
contains at least channel-id attribute. See
Section 13.4 for applicable subset of metadata.
Present only if Content Address is not.

Selected-Purchase- | Conditional String Purchase-Option-Id of the seddgburchase
Option option for this channel. It is present if the
Purchase-Options metadata was present in the
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channel metadata

Content-Address Conditional String Content addfess RSS URL), content
provider reference to a channel etc. Present
only if Channel-Metadata is not.

Subscription-ID Conditional String Subscription mdiéier for grouping of channel
subscribers according to subscription
preferences managed by the DCD Content
Provider. Conditional upon being issued by the
DCD Content Provider during the subscriptio
established outside the DCD enabler, e.g.
through the browser.

>

Table 121 Information elementsin SubscriptionRequest message

Information Req Type Description
Element
Channel- Conditional Structure Channel metadata associatgdthe subscribed
Metadata channel. Present, if the subscription is successful

and the information was not already available t
the application through the channel guide
provided upon registration or channel discovery.
See Section 13.4 for applicable subset of
metadata.

(@)

Table 122 I nfor mation elementsin SubscriptionResponse message

7.3.1.4 Channel Subscription Update

The Channel Subscription Update transaction (sger&i59: Subscription Update transaction) useceyxXCD Enabled
Client Application to update its subscription t@ tACD Channels by updating channel metadata assdaidth the
subscribed channel. The Channel Subscription Upgdatsaction could be triggered by Channel Metadptiate transaction
if the modified channel metadata affects the oebsubscription.

DECA Client

SubscriptionUpdateRequest

SubscriptionUpdateResponse

i
)

Figure 59: Subscription Update transaction

7.3.14.1 Message and Information Elements
Message Implementation Direction
SubscriptionUpdateRequest Mandatory DCD-Enabled Client Application. DCD Client
SubscriptionUpdateResponse Mandatory DCD-EnableshCApplication& DCD Client

Table 123 M essage directionsin Channel Subscription Update Transaction
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Element

Information Req Type Description
Element
Application-ID | Mandatory String Application idenigf of the DCD-Enabled Clien
Application to which this message is related.
Channel- Mandatory Structure Channel Metadata representiagted
Metadata subscription/personalization options for the DCD
enabler. See Section 13.4 for applicable subset of
metadata.
Subscription- | Conditional String Subscription identifier for grmng of channel
ID subscribers according to subscription preferences
managed by the DCD Content Provider.
Provided, if issued in the original subscription
request.
Table 124 Infor mation elementsin SubscriptionUpdateRequest message
Information Req Type Description

Table 125 Information elementsin SubscriptionUpdateResponse message

7.3.1.5

Channel Unsubscription

The Channel Unsubscription transaction (see Fi§Qre&Channel Unsubscription message flow) allows Eiabled Client

Application to unsubscribe from the subscribed DCiannel.

DECA

UnsubscriptionRequest

Client

d

UnsubscriptionResponse

\ 4

Figure 60: Channel Unsubscription message flow

7.3.15.1 Message and Information Elements
Message Implementation Direction
UnsubscriptionRequest Mandatory DCD Enabled Client Application. DCD Client
UnsubscriptionResponse Mandatory DCD Enabled ChAgmiication < DCD Client
Table 126 M essage directionsin Channel Unsubscription messaging
Information Req Type Description
Element
Application-ID | Mandatory String Application identf of the DCD-Enabled Clien
Application to which this message is related.
Channel-ID Mandatory String Channel Identifier foe unsubscribed channel
Table 127 Information elements in UnsubscriptionRequest message
Information Req Type Description
Element
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|ChanneI-ID |Mandatory | String | Channel identifier émbscribed channel |

Table 128 Information elements in UnsubscriptionResponse message

7.3.1.6 Channel Unsubscription Notification

The Channel Unsubscription transaction (see FiglirdJnsubscription Notification message flow) ieddy the DCD
Client when the DCD Channel subscribed by the D@Rkted Client Application has been deregisteredtloer reasons on
the server side. The transaction is triggered W€D Client receives Unsubscription Notificationésgection 7.1.3.8) from
the DCD Server.

DECA DCD Client

UnsubscriptionNotification |

Figure 61: Unsubscription Notification message flow

7.3.1.6.1 Message and Information Elements
Message Implementation Direction
UnsubscriptionNotification Mandatory DCD Client —» DCD Enabled Client Application

Table 129 M essage directions for Unsubscription Natification

Information Req Type Description
Element
Channel-ID Mandatory String Channel Identifier foe unsubscribed channel
Reason Optional String Free form text describirggréason

Table 130 I nformation elementsin UnsubscriptionNotification message

7.3.1.7 Subscription Validation

The Subscription Validation transaction (see Figi#eSubscription Validation transaction) is usedalidate with the DCD
Enabled Client Application a subscription estatd@idloutside the DCD enabler. The transaction igrigd by the DCD
Client when received Channel Subscription Notifirafsee Section Section 7.1.3.9) from the DCD &erBy responding
with SubscriptionValidationResponse message, thB B@abled Client Application accepts or rejectsghbscription.
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DECA DCD Client

SubscriptionValidationRequest
<

SubscriptionValidationResponse
»

Figure 62: Subscription Validation transaction

7.3.1.7.1 Message and Information Elements
Message Implementation Direction
SubscriptionValidationRequest Mandatory DCD Client — DCD Enabled Client Application
SubscriptionValidationResponse Mandatory DCD ClenbCD Enabled Client Application

Table 131 Message directionsin Subscription Validation messaging

Information Element Reg Type Description
Subscription-ID Conditional String Subscriptionmdiéier for grouping of channel subscribers
according to subscription preferences manageddy th
DCD Content Provider. Conditional upon presence in
SubscriptionNotification message over DCD-3 integfa

Channel-Metadata Mandatory  Structure Metadataebttbscribed channel. Includes at minimum
the Channel-ID. See Section 13.4 for applicabbsstiof
metadata.

Table 132 Information elementsin SubscriptionValidationRequest message

Information Req Type Description
Element
Channel- Mandatory Structure Metadata of the subscribed mblaincludes at
Metadata minimum the Channel-ID. May include attributes

for subscription personalization. See Section 138.4
for applicable subset of metadata.

Selected- Conditional String Purchase-Option-Id of the saddgburchase
Purchase-Option option for this channel. It is present if the
Purchase-Options metadata was present in the
channel metadata sent in the
SubscriptionValidationRequest message

Subscription- Conditional Boolean Conditional and mutually exdhaswith
Declined “Selected-Purchase-Option” and “Channel-
Metadata”.

Table 133 Information elementsin SubscriptionValidationResponse message
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7.3.1.8 Channel Metadata Update

The ChannelMetadataUpdate message is used to nbaffpCD Enabled Client Application about updatesChannel

Metadata for subscribed channels.

DCD

DECA Client

ChannelMetadataUpdate

A

Figure 63: Channel Metadata Update

7.3.1.8.1 Message and Information Elements
M essage Implementation Direction
ChannelMetadataUpdate Mandatory DCD Enabled Client Application- DCD Client

Table 134 M essage directionsfor Channel M etadata Update messaging

Information Element Req Type Description

metadata.

Channel-Metadata Mandatory  Structure The subseClodnnel Metadata that needs to |be
updated. See Section 13.4 for applicable subset of

Table 135 Information elementsin ChannelM etadataUpdate message

7.3.2 DCD-CADE
7.3.2.1 Channel Discovery

Channel discovery transaction (see Figure 64: Gildbiscovery transaction) allows DCD Enabled Cliépplication to

retrieve “channel guide” from the DCD Client.

DECA Client

ChannelDiscoveryRequest

ChannelDiscoveryResponse

»i
)

Figure 64. Channel Discovery transaction

7.3.2.1.1 Message and Information Elements
| Message | I mplementation | Direction
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ChannelDiscoveryRequest

Mandatory DCD Enabled Client Application- DCD Client

ChannelDiscoveryResponse

Mandatory DCD EnabledhChgpplication& DCD Client

Table 136 M essage directions for Channel Discovery Transaction

Information Element

Req

Type Description

Application-ID Mandatory

String Application idengf of the DCD-Enabled Client
Application to which this message is related.

Table 137 Information elementsin Channel Discover yRequest message

Information Element

Req

Type Description

Channel-guide

Mandatory

List The list of channetadata structures for the

channels offered to the application. The channel
metadata in the channel guide contains the sulbset o
channel metadata parameters applicable to the DCD
Enabled Client Application (see Sections 8.2 and
13.4 for details)

Table 138 Information elementsin Channel Discover yResponse message

7.3.2.2 Content Delivery

Content Delivery transaction (see Figure 65: Canbelivery with prior Content Request and Figure 66ntent
Notification or Content Delivery without prior Canit Request) allows the DCD-Enabled Client Appiaato request the
DCD Content from the DCD Client. The DCD Contentilcbbe already stored at the DCD Client (e.g. azbd over DCD-2
interface). The DCD-Enabled Client Application nraguest content by channel identifier, contentfifien, or content
address. If none of these is specified in the GurRequest message, the DCD Client returns allecwravailable for the

requesting application.

Alternatively, the DCD Client may send the contienthe DCD-Enabled Client Application without priGontent Request.

DECA

Client

ContentRequest

Content

Figure 65: Content Delivery with prior Content Request
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DECA Client

Content

A

Figure 66: Content Natification or Content Delivery without prior Content Request

7.3.2.2.1 Message and Information Elements
M essage I mplementation Direction
ContentRequest Mandatory DCD Client — DCD Enabled Client Application
Content Mandatory DCD Client —~ DCD Enabled Client Application

Table 139 M essage directionsfor Content Delivery transaction

Information Element Reg Type Description

Application-1D Mandatory String Application idenigf of the DCD-Enabled Client
Application to which this message is related.

Channel-IDs Optional String Comma separated ligthainnel identifiers for which
currently available content is requested.

Content-id Optional String content-id of the spiecffontent item requested.

Content-address Optional String content-addresiseo$pecific content item requested

Table 140 I nformation elementsin ContentRequest message

Information Element Req Type Description
Content-Metadata Mandatory Structure DCD Contentalslgta (see Section 8.3.2) as provided
by the DCD enabler.
Content Optional Opaque | Opaque DCD Content for the DCD-Enabled Clignt
Data Application.
Table 141 Information elementsin Content message
7.3.2.3 Content Submission

The Content Submission transaction is illustrate@igure 67: Content Submission Transaction wittDD@ontent returned
to the DCD Enabled Client Application and Figure 68ntent Submission Transaction without DCD Cotteturned to the
DCD Enabled Client Application. The transactioningiated by DCD Enabled Client Applications. DChd@bled Client
Applications can send a ContentSubmitRequest medsatpe DCD Client for arbitrary application-sgacpurposes, which

are transparent to the DCD enabler.

The Content Submission transaction may or may estlt in the DCD Content returned to the DCD Clientesponse. If
there is DCD Content returned in response to costg@nmission, the transaction consists of the falg messages:

» ContentSubmitRequest from the DCD Enabled Clierplisation to the DCD Client
* Content (see Section 7.3.2.2) from the DCD Clierthe DCD Enabled Client Application
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DECA Client

ContentSubmitRequest

Content

Figure 67: Content Submission Transaction with DCD Content returned to the DCD Enabled Client Application

If there is no DCD Content return@dresponse to content submission, the transactosists of the following messages:

e ContentSubmitRequest from the DCD Enabled Clierlisption to the DCD Client
» ContentSubmitConfirmation from the DCD Client te thCD Enabled Client Application

DECA Client

ContentSubmitRequest

ContentSubmitConfirmation

Figure 68: Content Submission Transaction without DCD Content returned to the DCD Enabled Client Application

7.3.23.1 Message and Information Elements
M essage Implementation Direction
ContentSubmitRequest Mandatory DCD Client — DCD Enabled Client Application
ContentSubmitConfirmation Mandatory DCD Client — DCD Enabled Client Application
Content “(see 7.3.2.2.1)" Mandatory DCD Client — DCD Enabled Client Application

Table 142 M essage directions for Content Submission transaction

Information Element Req Type Description

Application-1D Mandatory String Application iderigf of the DCD-Enabled Client
Application to which this message is related.

Channel-ID Mandatory String ID of channel relatedite submitted content.

Submit-Address Optional URI URI to which the DCDabter should deliver the
submit request.

Submit-Package Mandatory Opaque | Content to be submitted. Submit-Package can contain

Data user identity and/or other metadata that is tacyébe

the Content Provider and opaque for the DCD Enabler

Table 143 Information elementsin ContentSubmitRequest message
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Information Element | Req | Type | Description |

Table 138 Information e ementsin ContentSubmitConfirmation message

7.3.2.4 Channel Suspend and Resume
7.3.24.1 Channel Suspend Request

The Channel Suspend Request transaction (see Ffufhannel Suspend Request transaction) is usttelDCD
Enabled Client Application to request content datiwsuspension for one or all DCD Channels consuoyetiis application

DECA Client

ChannelSuspendRequest

A .

ChannelSuspendResponse

i

Figure 69: Channel Suspend Request transaction

7.3.24.2 Message and Information Elements
Message Implementation Direction
ChannelSuspendRequest Mandatory | DCD Enabled Client Application. DCD Client
ChannelSuspendResponse Mandatory | DCD Enabled Client Application- DCD Client

Table 144 M essage directions for Channel Suspend Request

Information Reg Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

non-emergency channels consumed by this applicatig
are affected by this transaction.

>

Table 145 Infor mation elementsin Channel SuspendRequest message

| Information Element | Req | Type | Description

Table 146 I nformation elementsin Channel SuspendResponse message

7.3.2.4.3 Channel Resume Request

The Channel Resume Request transaction (see HQuf@hannel Resume Request transaction) is usdeedyCD Enabled
Client Application to request content delivery negadion for one or all suspended DCD Channels
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DECA Client

ChannelResumeRequest

\ 4

ChannelResumeResponse

i
)

Figure 70: Channel Resume Request transaction

7.3.24.4 Message and Information Elements
Message | Implementation | Direction
ChannelResumeRequest Mandatory | DCD Enabled Client Application. DCD Client
ChannelResumeResponse Mandatory | DCD Enabled Client Application- DCD Client

Table 147 M essage directions for Channel Resume Request

Information Reg Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al
suspended channels are affected by this transaction

Table 148 I nfor mation elementsin ChannelResumeRequest message

Information Req Type Description
Element

Table 149 Information elementsin Channel ResumeResponse message

7.3.2.4.5 Channel Suspend Notification

The Channel Suspend Notification Transaction islusenotify the content delivery suspension for onall suspended
DCD Channels to the relevant DCD Enabled Clientlfgagion(s) when the DCD Client receives the
ChannelSuspendNotification Message from the DCeer

DECA DCD Client

ChannelSuspendNotification ‘
>
) ‘

Figure 71: Channel Suspend Notification transaction
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7.3.2.4.6 Message and Information Elements
Message Implementation Direction
ChannelSuspendNotification Mandatory DCD ClientDCD Enabled Client Application

Table 150 M essage directions for Channel Suspend Notification

Information Req Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al

channels consumed by this application are affeloyed
this transaction.

Table 151 Information elementsin Channel SuspendNotification message

7.3.2.4.7 Channel Resume Notification

The Channel Resume Notification Transaction is weeatbtify the content delivery resumption for aveall suspended
DCD Channels to the relevant DCD Enabled Clientlfgagion(s) when the DCD Client receives the
ChannelResumeNotification Message from the DCD &erv

DECA DCD Client

ChannelResumeNotification ‘
»i
) ‘

Figure 72: Channel Resume Notification transaction

7.3.2.4.8 Message and Information Elements
Message | Implementation | Direction
ChannelResumeNoatification | Mandatory | DCD ClientDCD Enabled Client Application

Table 152 M essage directionsfor Channel Resume Notification

Information Req Type Description
Element
Channel-IDs Mandatory String Comma separated fishannel identifiers. If empty, al
suspended channels are affected by this transaction

Table 153 Information elementsin ChannelResumeNotification message

7.3.2.5 Channel Discovery Info

The ChannelDiscoveryinfo message (see Figure 78n@# Discovery Info Message) is sent from the DTient to the
DCD Enabled Client Application to communicate aahility of new channels and removal of or updatethe existing
channels. ChannelDiscoverylnfo message is triggkyeal channel discovery push transaction over #8813 interface (see
Section 7.1.3.10.1), or a channel discovery pahsaction (see Section 7.1.3.10.3).
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Channel discovery push will not be available far BCD Enabled Client Application if channel-discox@otification
attribute in the Application Profile disallows #de Section 8.1).

DECA DCD Client

ChannelDiscoverylnfo

Figure 73: Channel Discovery Info M essage

7.3.25.1 Message and Information Elements
Message Implementation Direction
ChannelDiscoverylnfo Mandatory DCD Client —» DCD Enabled Client Application

Table 154 M essage directions for Channel Discovery Info

Information Element Reg Type Description

Channels-added Conditional List The list of charmetadata structures for newly
registered channels. The channel metadata is tinte
the subset of channel metadata parameters apgicabl
to the DCD Enabled Client Application (see Section
8.2 for details). At least “channel-id” and “chahne
name” attributes are required to be present. May
contain additional metadata attributes as per Gecti
13.4.

Conditional on new channel additions since lastabpd

Channels-removed Conditional List List of chanrig$ for deregistered channels.
Conditional on channel deregistrations since last
update

Channels-updated Conditional List The list of chelrmetadata structures for updated
channels. The channel metadata is limited to theety
of channel metadata parameters applicable to tHe DC
Enabled Client Application (see Section 8.2 for
details). At least “channel-id” and one other atite
that has been updated are required to be presamt. N
contain additional metadata attributes as per Secti
13.4.

Conditional on channel changes since last update.

=

Table 155 Information elementsin ChannelDiscoverylnfo message
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8. DCD Metadata

8.1 Application Profile
8.1.1 Application Profile

This section describes the Application Profile msgp, attributes, and relevance to DCD entitiesiatedfaces. Other
sections describe the requirements specific to @B&rations (e.g. registration) that include exclesaugd use of Application
Profiles and their attributes.

The Application Profile is defined in [DCD-AD] a&he set of static definitions and rules that allélee DCD enabler to
handle the delivery of the DCD Content for a pariec DCD-Enabled Client Application. The AP consisf the collection
of Channel Metadata plus application specific paesaens common for multiple DCD Channels (e.g. appiin-id). The AP
facilitates the processing of dynamic metadata Centent Metadata).”

Application Profiles are provided by DCD-Enablede@t Applications during the registration processthe DCD Client
and DCD Server can be aware of the specific nektdleedCD-Enabled Client Applications. Applicati®mofiles can be
updated by DCD-Enabled Client Applications as tineieds change, through a process of re-registration

Following is an informative description of Appligat Profile attributes:

» Application ID: an identifier for the application. This may bdided with strict semantics or more loosely, egaa
conventional user-agent header. DCD Clients and [3€fers can use this string for compatibility d¢tsear
service-matching, as described in Section 5.2

» Application description: the “friendly” name of the application.

» DCD-3 connection profile name: a pre-configured DCD-3 connection profile to usetfe DCD-3 interface. DCD
Clients may be configured with a set of DCD-3 oextion profiles that can allow DCD-Enabled Client
Applications to select the connection profile te w& this attribute. This attribute is mutuallycksive with the
specific set of DCD-3 connection profile attributdaeither this attribute nor a specific set dD-3 connection
profile attributes is specified, the DCD Client wike a default DCD-3 connection profile.

» DCD-3 connection profile: aset of parameters thdéefine how the DCD Client interacts with the DCDn&e for
the DCD-3 interface. When DCD Enabled Client Apglion submits the DCD-3 connection profile, the DCD
Client validates submitted connection profile aesponds with activation and session establishmihttihe DCD
Server specified by this profile. This behaviousigbject to device/client vendor and service prewjablicies. The
DCD-3 connection profile consists of the followipgrameters:

0 DCD Server address: address (URL) of the DCD server with which theDClient should activate DCD.
This attribute can be used when a DCD-Enabled Chgplication requires service via a specific DCD
Server.

0 Proxy: address (IP address or hostname) of the WAP pieatyshould be used for transactions via the
DCD-3 interface.

o Dataconnection details: Additional bearer-network-specific connectionalstfor the DCD-3 interface,
e.g. APN, data connection username/password, etc.

0 Broadcast profile: Broadcast bearer connection details, e.g. celidicast message-identifier.

« Channel discovery notification: indication whether the DCD-Enabled Client Apptioa wants explicit
notification from the DCD Client for availabilityfmew channels which are compatible with the DCCaiilad
Client Application per its Application Profile. Thiapplies to DCD Server-initiated Content Discovaniy.

» Channel selection metadata: a subset of Channel Metadata (see Section 8.2allbavs DCD Server and/or DCD
Client to facilitate channel selection for the DEDabled Client Application.
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8.1.2  Application Profile Elements, Attributes and Values

This section defines the Application Profile inaiet

DCD Servers and DCD Clients SHALL support DCD Apgtion Profiles defined in accordance with the “D&pplication
Profile” XML schema.

Unless otherwise specified, all Application Proflements and attributes are mandatory for suggoCD Servers and
DCD Clients, and optional for use.

Explanation of the Type in Table 156 Applicatiorofie:

e E =Elements

* A = Attributes

* 1,2,3, etc = nesting level of the element

Application Profile basic structure:

application-profile — E

» application-id — A
» application-description — A

» channel-discovery-notification — A
* dcd-3-connection-profile-name — A
» dcd-3-connection-profile — E1
dcd-server-address — A
proxy — A
data-connection-details — E2

0
0
0

apn—A

auth-method — A
auth-username — A
auth-password — A
broadcast-profile — E2
cell-broadcast-message-id — A
broadcast-service-id - A
response-spread — A
bcast-access-info — E3
» service-fragment-reference — E4
» access-fragment — E4
e sdp-description— E4
» dcd-channel-selection-metadata — E1

Name Type | Cardinality | Description Data Usein Usein
Type DCD-3 DCD-
CAR
application-profile E 1 Contains the following attributes : Structure Mandatory | Mandatory
application-id
application-description
channel-discovery-notification
dcd-3-connection-profile-name
Contains the following sub-elements :
dcd-3-connection-profile
dcd-channel-selection-metadata
application-id A 1 ID of the Application String Mandatory | Mandatory
Not
application- 0.1 “Friendly name” of the application. May be used by String Optional
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Name Type | Cardinality | Description Data Usein Usein
Type DCD-3 DCD-
CAR
description the DCD Client for unspecified purposes, e.g. Allowed
logging.

Not
channel-discovery- A 0.1 An optional attribute indicating whether the DCD- Boolean Allowed Optional
notification Enabled Client Application wants explicit notification

from the DCD Client when new channels are
available. DCD Clients can validate that notifications
are sent only for channels which are compatible with
the DCD-Enabled Client Application per its
Application Profile.
Values:
0 - False
1—True (¥
. ) . . Conditional
dcd-3-connection- A 0.1 Name of a locally configured DCD-3 connection String Not (note 2)
profile-name profile to be used, if matched by the DCD Client. Allowed
. - . ) Conditional
dcd-3-connection- El 0.1 Specific DCD-3 connection profile to use. Structure Not (note 2)
profile . ) . Allowed
Contains the following attributes :
dcd-server-address
proxy
Contains the following sub-elements :
data-connection-details
broadcast-profile
dcd-server-address A 0.1 Address (URL) of the DCD server with which the URI Not Optional
DCD Client should activate DCD. Allowed
proxy A 0.1 Address (IP address or hostname) of the WAP proxy | String Not Optional
that should be used for transactions via the DCD-3 Allowed
interface.
data-connection- E2 0.1 Additional bearer-network-specific connection details | Structure Not Optional
details for the DCD-3 interface, e.g. APN, data connection Allowed
username / password, etc.
Contains the following attributes :
apn
auth-method
auth-username
auth-password
apn A 0.1 Access Point Name used to establish a data String Not Optional
connection for the interface. Allowed
auth-method A 0.1 Authentication method for the interface. Possible String Not Optional
values: “none”, “digest-user”, “digest-gba”, “x509”. If Allowed
this attribute is not present, method “none” is
assumed.
auth-username A 0.1 Username for use with “digest-user” authentication String Not Optional
method. If auth-method “digest-user” is specified and Allowed
this attribute is not present, the username is to be
determined through other unspecified means, e.g.
user prompts.
auth-password A 0.1 Password for use with “digest-user” authentication String Not Optional
method. If auth-method “digest-user” is specified and Allowed
this attribute is not present, the password is to be
determined through other unspecified means, e.g.
user prompts.
broadcast-profile E2 0.1 Broadcast bearer connection details, e.g. cell Structure Not Optional
broadcast message-identifier and/or BCAST access Allowed
parameters.
Contains the following attributes :
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Name

Type

Cardinality

Description

Data
Type

Usein
DCD-3

Usein
DCD-
CAR

cell-broadcast-message-id
response-spread
broadcast-service-id

Contains the following sub-elements :
bcast-access-info

cell-broadcast-
message-id

0.1

The Cell Broadcast Service Message ldentifier
(logical Cell Broadcast Service channel) from which
the DCD Client should expect DCD-3 interface data
delivered via Cell Broadcast Service.

Integer

Not
Allowed

Optional

response-spread

Period in seconds over which DCD Clients should
randomize responses to DCD-2 notifications, in order
to spread response load at the DCD Server.

Integer

Not
allowed

Optional
(when
broadcast
is used)

broadcast-service-id

A comma separated list of Broadcast-Service-IDs.
Includes all Broadcast Service IDs applicable for the
Application.

It is present only if CBS technology is supported.

Broadcast Service IDs are intended to be globally
unigue, and start with a registered Internet domain
name.

String

Not
allowed

Optional
(when
broadcast
is used)

bcast-access-info

E3

OMA BCAST specific connection details (e.g.
multicast IP, port, and TSI) for file delivery session
over which the DCD Client should expect DCD-3
interface data to be delivered via OMA BCAST.

Note: One of ‘service-fragment-reference’ or ‘access-
fragment’ or ‘sdp-description’, but not more than one,
SHALL be instantiated. Implementation in XML
Schema should use <choice>.

Contains the following sub-elements :
service-fragment-reference
access-fragment

sdp-description

Structure

Not
Allowed

Optional

service-fragment-
reference

E4

URI matching the “id” attribute of the OMA BCAST
Service Guide “Service” fragment for the BCAST
service associated with the DCD-3 interface (see
Section 5.1.2.1 of [BCAST-TS-Service_ Guide])

URI

Not
Allowed

Optional

access-fragment

E4

Complete OMA BCAST Service Guide “Access”
fragment as described in Section 5.1.2.4 of [BCAST-
TS-Service_ Guide] containing access information
for the file delivery session associated with the DCD-
3 interface.

Note: Applications SHOULD provide at most one
access fragment per underlying BDS.

Structure

Not
Allowed

Optional

sdp-description

E4

A SDP describing the connection parameters

String

Not
Allowed

Optional

dcd-channel-
selection-metadata

El

A subset of Channel Metadata (see Section 8.2) that
allows DCD Server and/or DCD Client to facilitate
channel selection for the DCD Enabled Client
Application

Structure

Conditional
(note 1)

Optional

Table notes:

Table 156 Application Profile

(1) If provided in registration via DCD-CAR, has to foewarded via DCD-3.
(2) These attributes are mutually exclusive.
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(*) Default value to use when the attribute is dedt

8.2 Channel Metadata

8.2.1 Channel Metadata

This section describes Channel Metadata purpasiaies, and relevance to DCD entities and intax$a Other sections
describe the requirements specific to DCD operattbat include exchange and use of Channel Metadata

Channel Metadata is defined in [DCD-AD] ag: Set of static settings and rules for handlingwdly of the DCD Content for
a particular channel (e.g. delivery, storage, rictifion rules). Channel Metadata is associated whin channel’s content
types’

Content Providers are a key source of Channel Mégadince it describes the channels that cariy $kevices and helps
DCD enabler to establish content delivery for thetlsannels.

DCD Enabled Client Applications can submit Charivletadata to the DCD enabler:
* As part of Registration [see Section 5.2].

» As part of Subscription [see Section 5.5], foriadisubscription to a channel or to change therggttfor an existing
channel.

At registration, the DCD Enabled Client Applicatiocan submit Channel Metadata parameters thaitééeithannel
selection (see Section 8.2.2.1.1) and at subgmmiphe applications can submit Channel Metadatameters that describe
delivery preferences and channel personalizatiea 8ection 8.2.2.2.3 and 8.2.2.1.2)

Channel Metadata is grouped into logical subsets $eibscription related, delivery related, etaddd on the source of the
metadata attribute and its use in different DCDgeections. Following is an informative descriptafrChannel Metadata
attributes:

* Channel ID: an identity, assigned by the DCD Service Provitteuniquely identify the channel within the DCD
Service Provider domain. For content deliveredth@aDCD-2 interface, this attribute identifies ttentent’s
relationship to a specific channel.

« DCDinterface: a list of DCD interfaces (“DCD-1" and/or “DCD-29)sed for content delivery. If this attribute is
not present, both DCD-1 and DCD-2 are assumedcgipé.

« MIME types: a list of MIME types for the content to be delied in the channel. DCD Enabled Client Applications
can include this attribute to specify what MIME é&gothey support, or to identify the MIME types tttaty
want/expect for the channels of interest. ConteaviBers can include this attribute to specify MIMpes for the
content in the offered channels.

» Content types:. a list of strings that describe the type of crdmontent e.g. by “category”, “tag” or "relatiorThis
is a comma-separated list of tokens of undefinadhgnar. DCD-Enabled Client Applications can inclticis
attribute to indicate application preferences faiable channels using free-text content tag® adentify the
content subset that they want/expect for seledtedmels during subscription personalization. Carfeaviders
can include this attribute in Channel Metadatadscdibe offered channels.

» Content availability notification: an indication that the DCD-Enabled Client Apptioa should be given explicit
notification from the DCD Client when new conteiaistbeen received for this channel, e.qg. if the DE2iabled
Client Application does not periodically check &{otetermined content storage location for new c¢tnte

» Content storagelocation: a specific location where the DCD-Enabled Cligpplication wants delivered content
for this channel to be stored. When this attribsiggrovided, the storage is "co-managed"” by the OEliBnt and
DCD-Enabled Client Application (both can update ¢tbatent as needed).

» DCD-provided storage size: a reserved amount of content storage space {@s)pfor this channel. This attribute
applies only when DCD-provided storage is useds Thimutually exclusive with content-storage-lozati
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» Charging rules: indications provided by the Content Provider regay the charging of this channel, e.g. how the
channel should be charged (based on subscriptioonaronsumption), the entity responsible for chaggiThe
format of this parameter can be provided by theisemprovider.

» Purchase options: list of prices and price conditions (e.g. durata amount of data) that the DCD-Enabled Client
Application should be aware of before subscribimg thannel.

» DCD-1 connection profile name: a pre-configured DCD-1 connection profile to usetfe DCD-1 interface. DCD
Clients that are configured with a set of DCD-1mection profiles can allow DCD-Enabled Client Aggliions to
select the connection profile to use via this latti. This attribute is mutually exclusive with geecific set of
DCD-3 connection profile attributes. If neitherghittribute nor specific DCD-1 connection profitaibutes are
provided, the DCD Client will use a default DCD-dnoection profile.

» DCD-1 connection profile: aset of parameters thdefine how the DCD Client interacts with the DCDng&e for
the DCD-1 interface:

0 DCD server address: the address (URL) of the DCD-1 interface senssigned by the DCD Service
Provider. This address is used by the DCD Cliemetdeve content for channels via the DCD-1 irdeef.

0 Proxy: address (IP address or hostname) of the WAP piwatyshould be used for transactions via the
DCD-1 interface.

o Data connection details: Additional bearer-network-specific connectionaikstfor the DCD-1 interface,
e.g. APN, data connection username/password, etc.

» DCD-2 connection profile: a set of parameters thdgfine how the DCD Client receives content via@&D-2
interface for specific transports (note: WAP Pustuires no special configuration). If these attiéisuare not
present, the DCD Client will use a default DCD-2aection profile.

o Ceéll Broadcast message | D: the Cell Broadcast Service Message ID (logical Betladcast Service
channel) from which the DCD Client should expectdZ interface data delivered via Cell Broadcast
Service.

0 BCAST accessinfo: the BCAST access parameters for the file delivess®n over which DCD Clients
should expect DCD-2 interface data delivered vigABC.

8.2.2 Channel Metadata Elements, Attributes and Values
This section defines the Channel Metadata in detail

DCD Servers and DCD Clients SHALL support DCD Chelrivietadata defined in accordance with the “DCD ri@teh
Metadata” XML schema.

Unless otherwise specified, all Channel Metadageehts and attributes are mandatory for suppoi®y Servers and
DCD Clients, and optional for use.

Channel Metadata can be partitioned into the falgwogical subsets based on the source of metaaatahe use in DCD
transaction:

- Application supplied Channel Metadata

- Content Provider supplied Channel Metadata

Application supplied Channel Metadata is furthettifaned into the following subsets:

- Channel Selection Metadata

- Delivery Personalization Metadata
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Content Provider supplied metadata could be pamtii into the following subsets:

- General Channel Metadata
- Charging Metadata
- Delivery Preferences Metadata

- Channel Publication Metadata

Some attributes of the Content Provider suppliethdeta could be added or updated by the DCD Sesrspecified in the
tables below.

DCD transactions may carry one or more subsetdhah@el Metadata, detailed mapping of DCD messagéset
appropriate subsets of channel metadata is spa:aifitne DCD XML schema (see Section 9.4).

Explanation of the Type for metadata items:

e E =Elements

* A= Attributes
* 1,2,3, etc = nesting level of the element

Channel Metadata subsets have the following structure:

channel-selection-metadata — E1
* mime-types — A
e content-types — A

delivery-personalization-metadata — E1
e channel-id — A
e content-availability-notification — A
* dcd-provided-storage-size — A
e content-storage-location — A
* network-preferences — A
e deliver-when-roaming — A
e update-upon-expiration — A
» dcd-2-broadcast-profile-name — A
e dcd-2-broadcast-profile — E2
= cell-broadcast-message-id — A
= bcast-access-info — E3
» service-fragment-reference — E4
» access-fragment — E4
e sdp-description — E4

general-channel-metadata — E1
e channel-id — A
e updated — A
» storage-reservation — A
e channel-name — A
» channel-description — A
« channel-icon — E1
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0 mime-type - A
e adaptation-capability — E1
e genre—-A
e parental-rating — A
e content-expiration — A
* content-protection — A
e matching-applications — A
*  mime-types — A
e content-types — A
e subscription-required — A

charging-metadata — E1
e charging-rules — E2
* purchase-options — E2
0 purchase-option-id — A
0 cost-information — A
o price —E3
= amount-A
= currency — A

delivery-preferences-metadata — E1
e channel-id — A
» network-preferences — A
* dcd-interface — A
e deliver-when-roaming — A
» suspend-allowed — A
e on-demand-pull-allowed — A
* pull-schedule — E2
= pull-start-date — A
= pull-start-time — A
= pull-interval — A
= pull-end-date — A
= pull-end-time — A
* update-upon-expiration-allowed — A
* dcd-1-connection-profile-name — A
* dcd-1-connection-profile — E2
= dcd-server-address — A

= proxy —A
= data-connection-details — E3
e apn-A

* auth-method — A
* auth-username — A
e auth-password — A
» dcd-2-broadcast-profile-name — A
* dcd-2-broadcast-profile — E2

= cell-broadcast-message-id — A

=  pcast-access-info — E3

» service-fragment-reference — E4

» access-fragment — E4
e sdp-description — E4

channel-publication- metadata — E1
e channel-availability-start — A
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» channel-availability-end — A

* publication-methods — A

e pull-publication-address — A

* publication-schedule — E2
= publication-start-date — A
= publication-start-time — A
= polling-interval — A
= publication-end-date — A
= publication-end-time — A

e push-schedule — E2
= push-start-date — A
= push-start-time — A
= push-interval — A
= push-end-date — A
= push-end-time — A

» channel-personalization — E2
= deliver-per-location — E3
= deliver-per-presence — E3
= deliver-per-xdms — E3

» channel-subscription — E2
= cp-subscription-manager-address — A
= notify-on-subscription-change — A
= proxied-subscription — A

8.2.2.1 Channel Metadata supplied by a DCD Enabled

Client Application

8.2.2.1.1 Channel Selection Metadata
Name Type | Cardinality | Description DataType | Used By
DCD
Entities
channel-selection- E 1 Contains the following attributes : Structure DS, DC
metadata - mime-types
- content-types
mime-types A 0.1 A comma-separated list of MIME types that String DS, DC
application is designed to support
content-types A 0.1 A comma-separated list of strings that describe the String DS, DC
type of channel content of interest e.g. by
“category”, “tag” or "relation".
Table 157 Channel Selection M etadata
8.2.2.1.2 Delivery Personalization Metadata
Name Type | Cardinality | Description Data Type | Used By
DCD
Entities
delivery- E 1 Contains the following attributes : Structure DS, DC
personalization- - channel-id
metadata - content-availability-notification
- dcd-provided-storage-size
- content-storage-location
- network-preferences
- deliver-when-roaming
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Name Cardinality

Type

Description

Data Type

Used By
DCD
Entities

- update-upon-expiration
- dcd-2-broadcast-profile-name

Contains the following elements :
- dcd-2-broadcast-profile

channel-id A 1

Channel identifier assigned by the DCD Service
Provider, to uniquely identify the channel within the
DCD Service Provider domain. It is provided to the
application through channel discovery means.

String

DS, DC

content-availability- A 0.1
notification

An indication that the DCD Enabled Client
Application should be given explicit notification from
the DCD Client when new content has been
received for this channel.

Values:

0 - False (*)

1-True

Boolean

DC

dcd-provided- A 0.1
storage-size

A requested reserved amount of content storage
space (in bytes) for this channel. This is mutually
exclusive with content-storage-location.

Integer

DC

content-storage- A 0.1
location

A specific location provided by the DCD-Enabled
Client Application where it wants the content
delivered for this channel to be stored.

String

DC

network- A 0.1
preferences

Descending priority-ordered, comma-separated list
of network/bearer types for use in content delivery,
selected per arbitrary deployment-specific criteria
for network selection (e.g. GPRS vs. UMTS vs. Wi-
Fi) based on delivery cost, bandwidth, quality of
service, etc. DCD Client and DCD Server apply
these criteria for content delivery over DCD-1 and
DCD-2 interfaces. One or more of “UMTS”,
“WIMAX”", “LTE", “802.11", “CBS", “BCAST".

String

DS, DC

deliver-when- A 0.1
roaming

Indication that content delivery is allowed when
roaming.

Values:

0 —False (*)

1—True

Boolean

DS, DC

update-upon- A 0.1
expiration

Indicates that the DCD Client should automatically
send a content update request when all content for
the channel has expired. This attribute is ignored if
update-upon-expiration-allowed is “False”.

Values:

0 - False (*)

1-—True

Boolean

DC

dcd-2-broadcast- A 0.1
profile-name

A pre-configured DCD-2 connection profile to use
for the DCD-2 interface.

This attribute is mutually exclusive with dcd-2-
broadcast-profile.

String

DS, DC

dcd-2-broadcast- E2 0.1
profile

A set of parameters that define how the DCD Client
receives content via the DCD-2 interface for
specific transports (note: WAP Push requires no
special configuration).

Contains the following attributes :
cell-broadcast-message-id

Contains the following sub-elements :
bcast-access-info

Structure

DC

cell-broadcast- A 0.1

message-id

The Cell Broadcast Service Message Identifier
(logical Cell Broadcast Service channel) from which
the DCD Client should expect DCD-2 interface data
delivered via Cell Broadcast Service.

Integer

DS, DC

bcast-access-info E4

OMA BCAST specific connection details (e.g.
multicast IP, port, and TSI) for file delivery session
over which the DCD Client should expect DCD-2
interface data to be delivered via OMA BCAST

Structure

DS, DC
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Name Cardinality

Type

Description

Data Type

Used By
DCD
Entities

Note: One of ‘service-fragment-reference’ or
‘access-fragment’ or ‘sdp-description’ but not more
than one SHALL be instantiated. Implementation in
XML Schema should use <choice>.

Contains the following sub-elements:
service-fragment-reference
access-fragment

Sdp-description

service-fragment- E5 1
reference

URI matching the “id” attribute of the OMA BCAST
Service Guide “Service” fragment for the BCAST
service associated with this DCD channel (see
Section 5.1.2.1 of [BCAST-TS-Service_ Guide])

URI

DS, DC

access-fragment E5

Complete OMA BCAST Service Guide “Access”
fragment as described in Section 5.1.2.4 of
[BCAST-TS-Service_ Guide] containing access
information for the file delivery session associated
with this DCD channel

Note: Applications SHOULD provide at most one
access fragment per underlying BDS

Structure

DS, DC

sdp-description E5

A SDP describing the connection parameters

String

DS, DC

Table

8.2.2.2
8.2221

Channel Metadata supplied by a DCD Content

158 Delivery Personalization M etadata

General Channel Metadata

Provider

Name Type Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

general-channel- E1 1
metadata

Contains the following attributes :
- channel-id

- updated

- storage-reservation

- channel-name

- channel-description

- genre

- parental-rating

- content-expiration

- content-protection

- matching-applications
- mime-types

- content-types

- subscription-required

Contains the following sub-elements :
channel-icon
adaptation-capability

Structure

DS, DC

channel-id A 1

Channel identifier assigned by the DCD
Service Provider, to uniquely identify the
channel within the DCD Service Provider
domain. It is inserted in general channel
metadata by the DCD Server. Content
Providers are expected to submit an empty
string when registering a channel.

String

DS, DC

Yes
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Name

Type

Cardinality | Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

updated

Time when the channel metadata was last
updated. SHALL conform to the "date-time"
definition in [ISO8601]. In addition, an
uppercase "T" character SHALL be used to
separate date and time, and an uppercase "Z"
character SHALL be present in the absence of
a numeric time zone offset.

dateTime

DS, DC

Yes

storage-
reservation

Minimum device storage (in bytes) required
for subscription to this channel.

Can be used by DS and DC for channel
selection and filtering.

Integer

DS, DC

Yes

channel-name

Name of the channel.
Can be presented to the user in content
discovery.

String

DC

Yes

channel-
description

Text description of the channel.
Can be presented to the user in content
discovery.

String

DC

Yes

channel-icon

E2

Channel icon which can be displayed to the
user.

Can be presented to the user in content
discovery.

Contains the following attributes :
mime-type

Image or
URI

DC

Yes

mime-type

The MIME type for the channel icon to be
delivered in the channel. Not included if the
Channel-icon is a URI.

String

DC

Yes

adaptation-
capability

E2

Compatibility with specific client capabilities
(language choices, screen sizes etc).

Can be used by DS or DC for channel/content
selection and filtering. This parameter should
be specified based on the format published by
the Service Provider

String

DS, DC

Yes

genre

Genre of the channel content.

String

DC

Yes

parental-rating

Content rating per FCC "TV Parental
Guidelines" or similar local regulatory
requirements.

Can be used by DS and DC for channel
selection and filtering.

String

DS, DC

Yes

content-expiration

Default period (in seconds) during which
content items are allowed to remain in
storage.

Integer

DS, DC

Yes

content-protection

Indication of the content protection type
applied to channel content.

Can be used by DS and DC to apply content
protection.

String

DS, DC

Yes

matching-
applications

A comma separated list of Application IDs of
the Applications matching the channel, if
known to the Content Provider or DCD
Service Provider.

String

DS, DC

No

mime-types

A comma-separated list of MIME types for
content items in the offered channel

String

DS, DC

Yes

content-types

A comma-separated list of strings that
describe the type of channel content e.g. by

"o

“category”, “tag” or "relation".

String

DS, DC

Yes

subscription-
required

This attribute indicate whether DCD Client
SHALL auto subscribe to this channel

Boolean

DC

No

Table 159 General Channel M etadata
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8.2.2.2.2

Charging Metadata

Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

charging-metadata

El

Contains the following sub -elements :
- charging-rules
- purchase-options

Structure

DS, DC

charging-rules

E2

0.1

Information that at least defines
. who is responsible for the channel
charging,
. charging method (based on
subscription or consumption)

This parameter should be specified based on
the format published by the Service Provider

String

DS

No

purchase-options

E2

0..N

A set of parameters that defines the purchase
options for the channel. This element is not
present if the charging is handled by the
Content Provider.

Contains the following attributes :
- purchase-option-id
- cost information

Contains the following sub-element :
- price

Structure

DC

Yes

purchase-option-id

Identifier of the purchase option, that will be
used to identify the selected option

String

DC

Yes

cost-information

0.1

Information for presentation purpose that may
contain the price and pricing conditions

String

DC

Yes

price

E3

0.1

Contains the following attributes :
- amount
- currency

Structure

DC

Yes

amount

Specifies the monetary value of the price for
this purchase option

Float

DC

Yes

currency

Specifies the monetary currency codes
defined in ISO 4217 international currency
codes.

Integer

DC

Yes

8.2.2.2.3

Table 160 Charging M etadata

Delivery Preferences Metadata

Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

delivery-
preferences-
metadata

El

Contains the following attributes :

- channel-id

- network-preferences

- dcd-interface

- deliver-when-roaming

- suspend-allowed

- on-demand-pull-allowed

- update-upon-expiration-allowed
- dcd-1-connection-profile-name

Structure

DS, DC
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Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

- dcd-2-broadcast-profile -name

Contains the following sub-elements :
- pull-schedule

- dcd-1-connection-profile

- dcd-2-broadcast-profile

channel-id

Channel identifier assigned by the DCD
Service Provider, to uniquely identify the
channel within the DCD Service Provider
domain. It is inserted in delivery preferences
metadata by the DCD Server.

String

DS, DC

No

network-
preferences

Descending priority-ordered, comma-
separated list of network/bearer types for use
in content delivery, selected per arbitrary
deployment-specific criteria for network
selection (e.g. GPRS vs. UMTS vs. Wi-Fi)
based on delivery cost, bandwidth, quality of
service, etc. DCD Client and DCD Server
apply these criteria for content delivery over
DCD-1 and DCD-2 interfaces. One or more of
“UMTS”, “WIMAX”, “LTE”, “802.11", “CBS”",
“BCAST".

String

DS, DC

No

dcd-interface

A comma-separated list of DCD interfaces to
be used for content delivery.

Values:

DCD-1/HTTP

DCD-1/HTTPS

DCD-2/Point-To-Point

DCD-2/Broadcast

String

DS, DC

No.

deliver-when-
roaming

Content Provider supplied indication whether
the content delivery is allowed when roaming.
Values:

0 - False (*)

1-True

Boolean

DS, DC

No

suspend-allowed

Indication that DCD-Enabled Client
Application is allowed to suspend delivery,
either upon application request or based upon
provided metadata.

Values:

0 - False

1—True (¥

Boolean

DC

Yes

on-demand-pull-
allowed

Indication that on-demand channel update
requests by the DCD-Enabled Client
Application are allowed.

0 - False

1—True (¥

Boolean

DC

Yes

pull-schedule

E2

Set of schedules upon which the DCD Client
should request channel updates via DCD-1.

Contains the following attributes :
pull-start-date

pull-start-time

pull-interval

pull-end-date

pull-end-time

Structure

DC

No

pull-start-date

Date on which content pull should begin.

Date

DC

No

pull-start-time

Time at which interval pull should begin. If the
time value is a clock time only (does not
include a weekday or date indication), pull
should begin daily at the given time.

Time

DC

No

pull-interval

Interval between content update requests by
the DCD Client, in seconds.

Integer

DC

No

pull-end-date

Date on which content pull ends.

Date

DC

No

pull-end-time

Time at which content pull ends. If the time
value is a clock time only (does not include a
weekday or date indication), pull should end

Time

DC

No
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Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

daily at the given time.

pull-end

Time at which interval pull ends. If the time
value is a clock time only (does not include a
weekday or date indication), pull should end
daily at the given time.

String

DC

No

update-upon-
expiration-allowed

Indicates that the DCD Enabled Client
Application is allowed to request that the DCD
Client automatically send a content update
request when all content for the channel has
expired.

Values:

0 - False (¥)

1-True

Boolean

DC

Yes

dcd-1-connection-
profile-name

A pre-configured DCD-1 connection profile to
use for the DCD-1 interface.

This attribute is mutually exclusive with dcd-1-
connection-profile.

String

DC

No

dcd-1-connection-
profile

E2

A set of parameters that define how the DCD
Client interacts with the DCD Server for the
DCD-1 interface.

This attribute is mutually exclusive with dcd-1-
connection-profile-name.

Contains the following attributes :
dcd-server-address

proxy

Contains the following sub-elements :
data-connection-details

Structure

DC

No

dcd-server-
address

The address (URL) of the DCD-1 interface
server assigned by the DCD Service Provider.
This address is used by the DCD Client to
retrieve content for channels via the DCD-1
interface.

URI

DC

No

proxy

Address (IP address or hosthame) of the WAP
proxy that should be used for transactions via
the DCD-1 interface.

String

DC

No

data-connection-
details

E3

Additional bearer-network-specific connection
details for the DCD-1 interface, e.g. APN, data
connection username / password, etc.

Contains the following attributes :
apn

auth-method

auth-username

auth-password

Structure

DC

No

apn

Access Point Name used to establish a data
connection for the interface.

String

DC

No

auth-method

Authentication method for the interface.
Possible values: “none”, “digest-user”, “digest-

gha”, “x509". If this attribute is not present,
method “none” is assumed.

String

DC

No

auth-username

Username for use with “digest-user”
authentication method. If auth-method “digest-
user” is specified and this attribute is not
present, the username is to be determined
through other unspecified means, e.g. user
prompts.

String

DC

No

auth-password

Password for use with “digest-user”
authentication method. If auth-method “digest-
user” is specified and this attribute is not
present, the password is to be determined
through other unspecified means, e.g. user
prompts.

String

DC

No

dcd-2-broadcast-
profile-name

A pre-configured DCD-2 connection profile to
use for the DCD-2 interface.
This attribute is mutually exclusive with dcd-2-

String

DS, DC

No
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Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

Includeln
Channel
Guide

broadcast-profile.

dcd-2-broadcast-
profile

E2

A set of parameters that define how the DCD
Client receives content via the DCD-2
interface for specific transports (note: WAP
Push requires no special configuration).

Contains the following attributes :
cell-broadcast-message-id

Contains the following sub-elements :
bcast-access-info

Structure

DC

No

cell-broadcast-
message-id

The Cell Broadcast Service Message Identifier
(logical Cell Broadcast Service channel) from
which the DCD Client should expect DCD-2
interface data delivered via Cell Broadcast
Service.

Integer

DS, DC

No

bcast-access-info

E4

0.1

OMA BCAST specific connection details (e.g.
multicast IP, port, and TSI) for file delivery
session over which the DCD Client should
expect DCD-2 interface data to be delivered
via OMA BCAST

Note: One of ‘service-fragment-reference’ or
‘access-fragment’ or ‘sdp-description’ but not
more than one SHALL be instantiated.
Implementation in XML Schema should use
<choice>.

Contains the following sub-elements:
service-fragment-reference
access-fragment

Sdp-description

Structure

DS, DC

No

service-fragment-
reference

ES5

URI matching the “id” attribute of the OMA
BCAST Service Guide “Service” fragment for
the BCAST service associated with this DCD
channel (see Section 5.1.2.1 of [BCAST-TS-
Service_ Guide])

URI

DS, DC

No

access-fragment

ES5

Complete OMA BCAST Service Guide
“Access” fragment as described in Section
5.1.2.4 of [BCAST-TS-Service_ Guide]
containing access information for the file
delivery session associated with this DCD
channel

Note: Applications SHOULD provide at most
one access fragment per underlying BDS

Structure

DS, DC

No

sdp-description

ES5

A SDP describing the connection parameters

String

DS, DC

No

8.2.2.24

Table 161 Delivery Preferences M etadata

Channel Publication Metadata

The following table describes channel metadataeélt channel content publication by the DCD CohRrovider incl.
subscription arrangements between the DCD SerwkttenDCD Content Provider, and the delivery peatimation
preferences on the Service Provider side.

Name Type | Cardinality | Description Data Type | Used By
DCD
Entities

channel-publication- | E1 1 Contains the following attributes : Structure DS
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Name Type | Cardinality | Description Data Type | Used By
DCD
Entities
metadata - channel-availability-start
- channel-availability-end
- publication-methods
- pull-publication-address
Contains the following sub-elements :
- publication-schedule
- channel-personalization
- channel-subscription
- push-schedule
channel-availability- | A 1 Time when the channel content publication will dateTime DS
start begin.
channel-availability- | A 0.1 Time when the channel content publication will end. dateTime DS
end
publication-methods | A 1 The methods the CP will use to publish channel List of DS
content to the DCD Server: Strings
“pull”: by the DCD Server pulling the updates
“push”: by the CP pushing the updates
pull-publication- A 0.1 The address (URI) where the DCD Server can pull URI DS
address channel updates.
publication- E2 0..N Set of schedules upon which the DCD Server should | Structure DS
schedule request channel updates via DCD-CPDE.
Contains the following attributes :
publication-start-date
publication-start-time
polling-interval
publication-end-date
publication-end-time
publication-start- A 0.1 Date on which content publication begins. Date DS
date
publication-start- A 0.1 Time at which interval publication begins. If the time Time DS
time value is a clock time only (does not include a
weekday or date indication), publication begins daily
at the given time.
polling-interval A 0.1 Recommended interval in seconds at which Service Integer DS
Provider should poll for content updates for the
channel (e.g. 10min for stock updates, 1 day for
daily newspaper, etc.)
publication-end-date | A 0.1 Date on which content publication ends. Date DS
publication-end-time | A 0.1 Time at which interval publication ends. If the time Time DS
value is a clock time only (does not include a
weekday or date indication), publication ends daily at
the given time.
channel- E2 0.1 Contains the following elements : Structure DS
personalization - deliver-per-location
- deliver-per-presence
- deliver-per-xdms
deliver-per-location E3 0..N A rule for matching a location at which delivery String DS
should be allowed. The location rule should be
specified based on the format published by the
Service Provider
deliver-per- E3 0..N A rule for allowing delivery based upon matching a String DS
presence subscribed Presence attribute. The rule should be
specified based on the format published by the
Service Provider
deliver-per-xdms E3 0..N A rule for allowing delivery based upon matching a String DS
subscribed XDMS attribute. The rule should be
specified based on the format published by the
Service Provider
channel- E2 0.1 Contains the following attributes : Structure DS
subscription - cp-subscription-manager-address
- notify-on-subscription-change
- proxied-subscription
cp-subscription- A 0.1 The address (URI) of the "subscription manager" URI DS
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Name

Type

Cardinality

Description

Data Type

Used By
DCD
Entities

manager-address

service of the Content Provider for the channel.

notify-on-
subscription-change

0.1

Indication that Content Provider should be informed
when a user subscribes to the channel, or changes
an existing subscription.

Values:

0 —False (*)

1-—True

Boolean

DS

proxied-subscription

0.1

Indication that the DCD Service Provider should
handle subscription for this channel.

Values:

0 — False

1- True (*)

Boolean

DS

push-schedule

E2

Set of schedules upon which the DCD Server should
push channel updates via DCD-2. This parameter is
included in the metadata subset when the DCD
Content Provider wants to influence network use
and/or subscriber experience.

Contains the following attributes :
push-start-date

push-start-time

push-interval

push-end-date

push-end-time

Structure

DS

push-start-date

Date on which push publication begins.

Date

DS

push-start-time

olo
=l

Time at which interval push should begin. If the time
value is a clock time only (does not include a
weekday or date indication), push should begin daily
at the given time.

Time

DS

push-interval

Anticipated interval between content update push
publications by the Content Provider, in seconds.

Integer

DS

push-end-date

Date on which push publication ends

Date

DS

push-end-time

olo
=i

Time at which interval push ends. If the time value is
a clock time only (does not include a weekday or
date indication), push should end daily at the given
time.

Time

Table 162 Channel Publication M etadata

8.3 Content Metadata

8.3.1

Content Metadata

This section is specific to Content Metadata pugpastributes, and relevance to DCD entities atetfiaces. Other sections
describe the requirements specific to DCD operattbat include exchange and use of Content Metadata

Content Metadata is defined in [DCD-AD] &$he Content Metadata is a set of dynamic settigd rules for handling
delivery of the DCD Content. Content Metadata isoa$ated with a particular unit of content and niagiude rules and
settings for content expiry, replacement, fragmeota etc.”

Content Metadata can be included in DCD contenvelsl interface request and responses, but isndistiom other
request/response metadata, e.g. the common atsibéithe DCD interface transactions (e.g. theiGe$B) or values
common to all content for particular channels (thg.Channel ID).

Following is an informative description of the soeiiand submission of Content Metadata.

Content Metadata may originate from a variety afrses and have relevance to a variety of DCD esti&.g.:

» From Content Providers, as part of content itenlipation to the DCD Server (pushed to the DCD Sefoe
immediate or later delivery) or delivery in respens DCD Server requests (as part of a schedulikdopeontent
updates or as requested on-demand by DCD-Enabiedt @lpplications through DCD Clients). The relegarof
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the metadata could be limited to the DCD Servay. @elivery rules for specific content items), he DCD Client
(e.g. delivery acknowledgement requirements), oitccbe relevant to all the entities including theD-Enabled
Client Application (e.g. expiration time for contétems).

From the DCD Server, as part of its role in delivgrspecific content items, e.g. related to delplleandling rules
(e.g. expiration controls for storage managemeséthaipon available storage of a specific DCD Cliand
features (e.g. compression for over-the-air efficig that the DCD Server may apply in delivering ttontent.

Note that earlier received content metadata maylasused to set request/response attributes frerd€D Client and
DCD-Enabled Client Application:

From the DCD Client, as part of requests or respeis the DCD Server, e.g. a content ID includea delivery
acknowledgement, or a request for on-demand dglivea specific content item.

From the DCD-Enabled Client Application, e.g. fordemand delivery of a specific content item, thg.content is
used by Application or not. If the shared memorysed by a browser, the DCD Client can’t delete it.

Following is an informative description of Contdhétadata attributes and elements. The mandatorgfadtstatus and
interface relevance of the attributes and elemierdescribed in the table following.

Content ID: identifies the content item. The content ID ist®ethe Content Provider, and is unique within the
DCD Service Provider's domain. The main purposthefcontent ID is to enable application level conéition and
resumption of content delivery.

Channel ID: a list of channel IDs as assigned by the DCD &erl/he Content Provider includes this attribute to
associate content items with one or more DCD cHanne

MIME type: the MIME type of the content item.

Content types:. a list of strings that describe the channel conte enable association or filtering e.g. by "type

“category”, “tag”, or "relation". This is a commajgarated list of tokens of undefined grammar. GurfPeoviders

can use this attribute to indicate the specifiesypelated to each content item.
Content length: the size in bytes of the content item.
Content name: name of content in a human readable format.

Replaces content | D: content ID of an outdated content item that régent in the storage of the DCD Server or
DCD Client, should be replaced with this conteetrit

Content price: indicates the price associated with this conitent.

Content delivery notification: indicates the need for the DCD Client to resptthe DCD Server with delivery
acknowledgement for this content item via the DCIigrface.

Delivery Priority: the priority associated with this content itemat&lthat DCD is only responsible for delivery of
this attribute; presentation aspects are out gfesco

Content encoding: encoding that has been applied to the contemt, ikeg. GZIP or deflate compression.

Content address: an address (URL) where the content item can leettly retrieved by the DCD Client via the
DCD-1 interface. If the content item is not presgret embedded) in the current DCD operation, dlcidress will be
used by the DCD Client to retrieve the content itéins attribute can also be used by the DCD-ErmhBlent
Application to re-retrieve or request an updatéhefcontent item.

Content storage location: the location of the content item in the DCD Ctiemanaged storage.
Content block 1D: identifier via which multiple content items cae bssociated as a block.

Parental Rating: Content rating per FCC "TV Parental GuidelinesSimilar local regulatory requirements.
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» Dedlivery rules: attributes which control the delivery or retrikefthe content item:
o Dedliver to: aparticular set of users to receive the contenheiidentifier specifying a group of users
o Deliver at: absolutdime at which the DCD Server should deliver a conhiem.

0 Expires: the expected lifetime of the content item in dewtorage, and the time until which the content
item can be directly retrieved (if a content addraribute was provided). If the DCD Client is ragimg
content storage for the channel, it will removeitben after that time.

o Delivery spread: the period over which the DCD Server can randordeery, for the purpose of load
spreading. A small or zero spread value can be fzgdtne-sensitive content.

o Deliver when roaming: indicates whether the content item should be autically delivered or retrieved
via point-to-point interfaces if the user is roamiiThis content-item-specific attribute allows D€bannel
updates to continue when roaming (deliver when ingrns allowed at the channel level), with on-dechan
retrieval only for specific content items. Thus et of available content items for the channellman
known by the DCD-Enabled Client Application, forr-damand retrieval as requested by the user.
Roaming-aware DCD Servers can use this attributeetermine whether to embed content items inside
channel update responses over DCD-1, or to indlueleontent address attribute only. Roaming-aware
DCD Clients can use this attribute to determinetivlieto automatically retrieve content items whach
referenced by content address only.

o0 Network preferences: arbitrary criteria for network selection (e.g. GP®&s. UMTS vs. Wi-Fi) based on
delivery cost, bandwidth, quality of service, @D Client and DCD Server apply these criteria for
content item delivery over DCD-1 and DCD-2 intedacContent Provider specifies this attribute based
the XML schema published by Service Provider (natdope for DCD).

0 Aux content link: provides the content ID or link to the additionahtent that is related to the content
being delivered. The intent is to support pre-fetglcontent referred to by the main content itentikadly
to be requested later.

« Deélivery personalization: attributes which control personalization of thetiery or retrieval of the content item:
o Deliver per location: An expression for matching a location at whichvégy should be allowed
o Deliver per presence: An expression for allowing delivery based uporichang a Presence attribute

o Deliver per XDMS: An expression for allowing delivery based uportechiang a XDMS attribute

8.3.2 Content Metadata Elements, Attributes, and Values
This section is defines the Content Metadata iaidet

Unless otherwise specified, all Content Metadaganehts and attributes are mandatory for suppoB®y Servers and
DCD Clients, and optional for use.

Explanation of the Type in Table 163 Content Metada

» E=Elements

* A= Attributes

« 1,2,3, etc = nesting level of the element or afteb
Content Metadata basic structure:

content-metadata — E

e content-updated — A
* content-id — A
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channel-id — A

mime-type — A
content-types — A
content-length — A
content-name — A
replaces-content-id — A
content-price — A
content-delivery-notification — A
delivery-priority — A
emergency-content — A
content-encoding — A
content-address — A
content-storage-location — A
content-block-id — A
deliver-to — A

deliver-at — A
content-expiration — A
delivery-spread — A
deliver-when-roaming — A
parental-rating — A
network-preferences — A
aux-content-link — A
deliver-per-location — E1
deliver-per-presence — E1
deliver-per-xdms — E1

Name

Type | Cardinality Description

Data Type

Used by

Originated
from

Provided
to DECA

Content-metadata

E 1

content-updated
content-id

channel-id

mime-type
content-length
content-types
content-name
replaces-content-id
content-price
content-delivery-notification
delivery-priority
emergency-content
content-encoding
content-address
content-storage-location
content-block-id
parental-rating
deliver-to

deliver-at
content-expiration
delivery-spread
deliver-when-roaming
network-preferences
aux-content-link

deliver-per-location
deliver-per-presence
deliver-per-xdms

Contains the following attributes :

Contains the following sub-elements

Structure

DS, DC

CP

YES

Content-updated

0.1

Time when the content item was last updated.
SHALL conform to the "date-time" definition in
[ISO8601]. In addition, an uppercase "T" character

dateTime

DC

CP, DS

YES
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Name

Type

Cardinality

Description

Data Type

Used by

Originated
from to

Provided
DECA

SHALL be used to separate date and time, and an
uppercase "Z" character SHALL be present.

Content-id

Identifier set by the Content Provider, and unique
within the DCD Service Provider’s domain. The main
purpose of the content ID is to enable application
level confirmation and resumption of content delivery.
Implementation in XML schema will use the “AnyURI”
data type.

String

DS, DC

CP

YES

Channel-id

A list of Channel IDs as assigned by the DCD Server.
The Content Provider includes this attribute to
associate content items with DCD channels

List of
Strings

DS, DC

CP

YES

mime-type

The MIME type of the content item.

String

DS, DC

CP

YES

Content-length

The size in bytes of the content item.

Integer

DS, DC

CP, DS

YES

Content-types

>|>(>

A list of strings that describe the channel content to
enable association or filtering e.g. by "type",

“category”, “tag”, or "relation"

List of
Strings

DS, DC

CP

YES

Content-name

Name of content in a human readable format.

String

DC

CP

YES

replaces-content-id

Content ID of an outdated content item that, if
present in the storage of the DCD Server or DCD
Client, should be replaced with this content item.
Implementation in XML schema will use the “AnyURI”
data type.

String

DS, DC

CP

YES

Content-price

Indicates the price (amount and currency) of this
content item. The purpose is to let the user know the
price of the content and decide if he wants to retrieve
it

String

DC

CP, DS

YES

Content-delivery-
notification

Indicates the need for, or status of, delivery
acknowledgement for this content item.

This attribute should be set to “true” if user is charged
for delivery of this content item (subject to DCD
Service Provider Policy)

Values:

0 - False (*)

1-True

Boolean

DS, DC

CP, DS

NO

Delivery-priority

The delivery priority associated with this content item.
Values:

1-Low

2 — Medium (*)

3 —High

Enumerated

DS, DC

CP, DS

NO

emergency-
content

Indicates whether the content item contains
emergency content.

Values:

0 —False (*)

1—True

Boolean

DC

CP

YES

Content-encoding

Encoding that has been applied to the content item,
e.9. GZIP or deflate compression.

String

DC

DS

NO

Content-address

An address (URL) where the content item can be
directly retrieved by the DCD Client via the DCD-1
interface.

URI

DC

DS

YES

Content-storage-
location

Location of the content item in the DCD Client
managed storage

String

DC

DC

YES

Content-block-id

Identifies which multiple content items can be
associated as a block. May be used by the DCD
Server for content aggregation / bundling.

String

DS

CP

NO

parental-rating

Content rating per FCC "TV Parental Guidelines" or
similar local regulatory requirements. May be used by
the DCD Server for content selection / filtering, and
by DCD Client for the same in the broadcast case.

String

DS, DC

CP

YES

deliver-to

A particular set of users to receive the content.

String

DS

CP

NO

deliver-at

Time at which the DCD Server should deliver a
content item. SHALL conform to the "date-time"
definition in [ISO8601]. In addition, an uppercase "T"
character SHALL be used to separate date and time,
and an uppercase "Z" character SHALL be present.

dateTime

DS

CP

NO

Content-expiration

The expected lifetime of the content item in device
storage, and the time until which the content item can
be directly retrieved (if a content address attribute

String

DS, DC

CP

YES
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Name Type | Cardinality Description Data Type Used by Originated Provided
from to DECA
was provided).
Delivery-spread A 0.1 The period over which the DCD Server can String DS CP NO
randomize delivery, for the purpose of load
spreading.
deliver-when- A 0.1 Indicates whether the content item should be Boolean DS CP NO
roaming automatically delivered or retrieved via point-to-point
interfaces if the user is roaming
Values:
0 —False (*)
1-—True
Network- A 0.1 Descending priority-ordered, comma-separated list of | String CP, DS, DS NO
preferences network/bearer types for use in content delivery,
selected per arbitrary deployment-specific criteria for
network selection (e.g. GPRS vs. UMTS vs. Wi-Fi)
based on delivery cost, bandwidth, quality of service,
etc. DCD Client and DCD Server apply these criteria
for content delivery over DCD-1 and DCD-2
interfaces. One or more of “UMTS”, “WiMAX”", “LTE",
“802.11", “CBS", “BCAST".
aux-content-link A 0.1 Provides link to additional content that is related to URI DS, DC CP, DS NO
the content being delivered. The intent is to support
pre-fetching content referred to by the main content
item or likely to be requested later.
deliver-per-location | E1 0.1 A rule for matching a location at which delivery String DS CP NO
should be allowed. The rule should be specified by
the DCD Content Provider, the DCD Server, or the
DCD Enabled Client Application based on the format
published by the Service Provider
deliver-per- E1 0.1 A rule for allowing delivery based upon matching a String DS CP NO
presence Presence attribute
deliver-per-xdms El 0.1 A rule for allowing delivery based upon matching a String DS CP NO
XDMS attribute.
Table 163 Content M etadata
Table Notes:

(1) The flow of channel metadata is from the Contewtvieier in the direction of the DCD-Enabled Cliemp@ication
(“downstream”). Some metadata items may originatiaé DCD Server or DCD Client.

(2) “Conditional” means if that the attribute is presenthe previous “upstream” interface, then it SHAbe present in
the interface as shown.

(*) Default value to use when the attribute is dedt
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9. DCD Content Packaging
9.1 Logical Model

The DCD Content Packaging format is based on thiedbmodel described in the Section 5.3 of [DCDJAD

When the DCD Content Packaging format is used byDED Content Provider, the DCD Content receivedhs DCD
Server is packaged along with the DCD Content Mataénd wrapped in the DCD envelope. The DCD Sesxtracts a
Content Metadata subset related to server-sideepsaory from the DCD envelope, uses this metadateofttent processing,
and sends a client DCD envelope to the DCD Cliatiernatively, the DCD Content and client-relatedn@®nt Metadata
may be packaged into a client DCD envelope by tG®FBerver. The client DCD envelope contains the DQintent and
Content Metadata for the DCD Client. The DCD Clientracts Content Metadata, uses this metadateoftent processing,
and forwards the DCD Content to the DCD Enableér@lApplication or stores it for retrieval by thepdication.

When the DCD Content is of syndicated format suctama ATOM or RSS feed, the DCD Content Provider exaubed the
DCD Content Metadata directly into the feed (seetiSes 9.2 and 9.3 for details) and provide thiSOM or RSS feed to the
DCD Server. The DCD Server extracts a Content Matadubset related to server-side processing fnenATOM or RSS

feed received from the DCD Content Provider, ubésmetadata for content processing, and sendsethdting ATOM or

RSS feed to the DCD Client, if this DCD Client sopg ATOM or RSS feed format over DCD-1/2 interfac®therwise,
the DCD Server repackages the feed and sendshietBCD Client in the DCD Content Packaging fornTdte DCD Client

extracts Content Metadata and forwards the ATOMRSS feed to the DCD Enabled Client Application gtores it for

retrieval by the application).

DCD Client support for ATOM or RSS feed format ol€D-1/2 interfaces is determined by the DCD Sedtging
session activation, through the DCD Client’s Usgeat Profile (UAProf). This may be the UAProf oétlevice referencing
the embedded DCD Client’s capabilities, or a UARriod downloaded DCD Client.

When the DCD Content is of syndicated format, ipieferred that the DCD Content Provider uses theementioned
packaging method with Content Metadata embeddedttjrin the ATOM or RSS feed (see Sections 9.2%8)

DCD content packaging requirements are definedlésifs:
1. Support requirements:
DCD Server SHALL support content publishing in tbbowing formats:

+ DCD Content Packaging format with the Content Matacembedded along with the DCD Content in the
DCD envelope

« ATOM Feed Packaging format with the Content Metadahbedded after the <feed> XML element that
contains DCD namespace reference.

* RSS Feed Packaging format with the Content Metadathedded after the <rss> XML element that
contains DCD namespace reference.

DCD Server SHALL support DCD Content Packaging fatimver DCD-1/2 interfaces

DCD Server SHALL support content packaging with eoim Metadata embedded in the feed for deliver X TOM or RSS
content over DCD-1/2 interfaces

DCD Server SHALL support repackaging of ATOM and3R8eds into the DCD Content Packaging format.
DCD Client SHALL support DCD Content Packaging fatrver DCD-1/2 interfaces

DCD Client MAY support content packaging with Camt®etadata embedded in the feed for delivery oOMand RSS
content over DCD-1/2 interfaces

DCD Client SHALL support forwarding of syndicateatfnatted (ATOM or RSS) content received from thelD&krver
over DCD 1/2 interfaces to the DCD Enabled ClieppHication
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DCD Client SHALL allow the DCD Enabled Client Apgdition to use any content format over DCD-CADErmopaque
manner.

DCD Client SHALL support DCD XML schema over DCD-OE, DCD-CAR, DCD-1/2/3
DCD Server SHALL support DCD XML schema over DCDEI, DCD-CPR, DCD-1/2/3
2. Use requirements:
DCD Server SHALL use DCD Content Packaging fornoatdfelivery of non-syndicated content over DCD-ibt2rfaces

DCD Server SHALL use DCD Content Packaging fornoatdelivery of ATOM or RSS content over DCD-1/2drfaces, if
the DCD Client doesn’t support content packaginthWiontent Metadata embedded in the feed over DRDnterfaces. In
this case the DCD Server SHALL repackage ATOM as$Rontent provided by the DCD Content Providey the DCD
envelope

DCD Server SHALL use content packaging with Contletadata embedded in the feed for delivery of ATOMRSS
content over DCD-1/2 interfaces if the DCD Clienpports content packaging by inserting Content kliai@ into the feed
over DCD-1/2 interfaces. In this case the DCD SeBIALL extract appropriate server-side related t8ohMetadata from
the feed received from the DCD Content Providerfandard the rest of the feed to the DCD Client.

If the content is delivered over DCD-1/2 interfacesing DCD Content Packaging format, the DCD CIiSRALL extract
Content Metadata and DCD Content from the DCD epe&land pass the DCD Content to the DCD EnablednCli
Application according to the appropriate setting€hannel and Content Metadata.

If ATOM or RSS content is delivered over DCD-1/2eiriaces using content packaging by inserting Gunrtetadata into
the feed, the DCD Client SHALL extract Content Mt from the feed and pass the feed to the DCIhlEdeClient
Application according to the appropriate setting€hannel and Content Metadata.
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<?xml version="1.0"?>
<server-package xmins="http://www.openmobileallianc e.com/oma-dcd/1.0>
<ds-cnt-metadata content-block-id="0xA017" content-id ="0xB12F" deliver-at="2009-01-10T18:30:022"
deliver-when-roaming=true network-preferences="WiMA X;UMTS;LTE;802.11;"
parental-rating="G” delivery-priority="1 - Low” delive r-per-presence="willingness=open” .../>
<client-package>
<dc-cnt-metadata content-price="0.02" content-id="0x B12F” content-name="Hot News” parental-rating="G"
delivery-priority="1 — Low” .../>
<content>
<l—the content block is opaque for the DCD enabler and should be parsed by the application only -->
<x:meta attribute1="Vive la DCD!" attribute2="some ot her metadata”/>
<x:text>"Wal-Mart Stores, the world's largest retai ler, on Tuesday reported a jump in earnings during
its key holiday quarter, topping analysts' estimate s. Shares of Wal-Mart jumped nearly 3 percent”
</x:text>
<x:image>“data:image/qgif,base64,ROIGODdhMAAWAPAZAWA  AACB8IyPqcvt3wCcDkiLc7COgqwyGHhS
WpjQuSygmCYsapyuvUUIVONmMOZtfzgFzfagowXhGargtWNO7PsF  k90xQpqPTOrNTZ0Ux9xdvljLpwz3”
</x:image>
<x:ad>http://myads.com/SSXLSW&dc</x:ad>
</content>
</client-package>

</server-package>

Figure 74: DCD Content Packaging Format Example

Figure 74: DCD Content Packaging Format Examplevshen example of DCD Content as received from tB®IContent
Provider and packaged according to the DCD CorRtankaging format (see Section 9.4 for details oDDIIL schema).

9.2 RSS Extensions

DCD enabler supports RSS and allows extending 8@ RML schema with DCD extensions for embedding DCintent
Metadata inside the RSS feed. The DCD Content Beowdmbeds DCD Content Metadata into the feeddititéde content
processing by the DCD enabler. The DCD Server etdthhe Content Metadata related to server opastend depending
on whether the target DCD Client supports RSS pgiogeover DCD-1/2 interfaces:

- forwards the RSS feed with client-related Conteetddata to the DCD Client, or
- repackages the RSS feed into DCD Content Packdginat and forwards it to the DCD Client

In the event that the DCD Content Provider doessnabed DCD Content Metadata in the RSS-formatte® @Ontent, the
DCD Server SHALL use default values for Content Mistta and embed the client-related part of thegbwifietadata
when it forwards the DCD Content to the DCD Cliértite DCD Server MAY use the metadata in the RS8 feereate
default metadata for the content item.

To maintain the opacity of DCD Content publishedhie RSS format, the DCD Content Metadata SHAL linotuded
between the <rss> XML tag or <rdf> XML tag (per tygplicable RSS specification) and the <channel>X&f. The
xmins attribute with a DCD namespace reference SHB¢ included in the <rss> (or <rdf>) XML elememhe <rss> (or
<rdf>) XML element MAY also include a schemalocatiattribute specifying the location of the DCD XMthema
document.
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When the DCD Client delivers the RSS-formatted DCd@htent to the DCD Enabled Client Application, €D Client
SHALL remove from the RSS feed all DCD Content Mietia as well as the DCD namespace reference attidioal the
DCD XML schema location attribute, if included.

Figure 75: Example of RSS-formatted DCD Contenhwinbedded DCD Content Metadata shows an examR& f
formatted DCD Content, as received from the DCDt€onProvider (see Section 9.4 for details on DABL&chema).

<?xml version="1.0" ?>

<rss version="2.0" xmins:dcd="http://www.openmobilea liance.com/oma-dcd/1.0>

<dcd:ds-cnt-metadata content-block-id="0xA017” conten t-id="0xB12F" deliver-at="2009-01-10T18:30:02Z"
deliver-when-roaming=true network-preferences="WiMA X;UMTS;LTE;802.11;"
parental-rating="G" delivery-priority="1 - Low" delive r-per-presence="willingness=open” .../>

<dcd:dc-cnt-metadata content-price="0.02" content-id= “OxB12F” content-name="Hot News" parental-rating="G"
delivery-priority="1 — Low" .../>

<!- the content below is opaque for the DCD enabler  and should be parsed by the application only -->
<channel>
<title>Top business stories</title>
<link>http://www.abc.com/bus/rss</link>
<description> Top business stories</description>
<item>
<title>Wal-Mart reports jump in profit</title>
<link>http://abc.com/click/here.pl?80da344efaba</li  nk>
<pubDate>Sat, 10 Jan 2009 12:07:31 GMT</pubDate>
<description>Wal-Mart Stores, the world's largestr  etailer, on Tuesday reported a jump in earnings
during its key holiday quarter, topping analysts' e stimates.Shares of Wal- Mart jumped
nearly 3 percent
</description>
<guid>http://abc.com/id?80da344efaba</guid>
<[item>
<image>
<url>http://abc.com.au/top/img/wmart.gif</url>
<title>Wal-Mart beats estimates</title>
<link>http://www.abc.com/bus/rss</link>
<width>142</width>
<height>40</height>
</image>
</channel>
</rss>

Figure 75: Example of RSS-formatted DCD Content with embedded DCD Content M etadata

In case of RSS based packaging format, messagen8esnare embedded inside the feed — see examphggpiendix A2.2

9.3 Atom Extensions

DCD enabler supports ATOM [RFC 4287] and allowseagting the ATOM XML schema with DCD extensions for
embedding DCD Content Metadata inside the ATOM f@ée DCD Content Provider embeds DCD Content Matadhto
the feed to facilitate content processing by thédDgDabler. The DCD Server extracts the Content tégtarelated to server
operations, and depending on whether the target izt supports ATOM packaging over DCD-1/2 inteds:

- forwards the ATOM feed with client-related Contéfgtadata to the DCD Client, or
- repackages the ATOM feed into DCD Content Packafginrgat and forwards it to the DCD Client

In the event that the DCD Content Provider doessndted DCD Content Metadata in the ATOM-formatt€eDDContent,
the DCD Server SHALL use default values for Contdetadata and embed the client-related part oCihrtent Metadata
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when it forwards the DCD Content to the DCD Cliertte DCD Server MAY use the metadata in the ATORUféo create
default metadata for the content item.

To maintain the opacity of DCD Content publishedhe ATOM format, the DCD Content Metadata SHALLibeluded
after the <feed> XML tag. The xmins attribute wtlDCD namespace reference SHALL be included irkfeed> XML
element. The <feed> XML element MAY also includechemalocation attribute specifying the locatiothef DCD XML
schema document.

When the DCD Client delivers the ATOM-formatted DCBntent to the DCD Enabled Client Application, @D Client
SHALL remove from the ATOM feed all DCD Content Mdata as well as the DCD namespace referenceuéétdind the
DCD XML schema location attribute, if included.

Figure 76: Example of ATOM-formatted DCD Contentwembedded DCD Content Metadata shows an examiple o
ATOM-formatted DCD Content, as received from theContent Provider (see Section 9.4 for detail @D XML
schema).

<?xml version="1.0" ?>

<feed xmins=http://www.w3.0rg/2005/Atom xmIns:dcd="h ttp://lwww.openmobilealliance.com/oma-dcd/1.0>

<dcd:ds-cnt-metadata content-block-id="0xA017” conten t-id="0xB12F” deliver-at="2009-01-10T18:30:02Z"
deliver-when-roaming=true network-preferences="WiMA X;UMTS;LTE;802.11;"
parental-rating="G” delivery-priority="1 - Low” delive r-per-presence="willingness=open” .../>

<dcd:dc-cnt-metadata content-price="0.02" content-id= “OxB12F” content-name="Hot News" parental-rating="G"
delivery-priority="1 — Low” .../>

<l- the content below is opaque for the DCD enabler  and should be parsed by the application only -->
<title>Top business stories</title>
<link href="http://www.abc.com/bus/rss/’>
<updated>2009-01-08T11:59:55Z</updated>
<id>urn:uuid:1724c695-cfb8-4ebb-aaaa-80da344efaba</ id>
<author>
<name>James Willis</name>
<email>jwillis@abc.com</email>

</author>
<entry>
<title>Wal-Mart reports jump in profit</title>
<summary>Wal-Mart Stores, the world's largest retai  ler, on Tuesday reported a jump in earnings
during its key holiday quarter, topping analysts' e stimates.Shares of Wal-Mart jumped
nearly 3 percent
</summary>
<id>urn:uuid:61a73c80-d399-11d9-b93C-0003939e0af6</ id>
<updated>2007-02-21T11:59:55Z</updated>
<link>http://abc.com/click/here.pl?80da344efaba</li  nk>
</entry>
<entry>
</entry>
</feed>

Figure 76: Example of ATOM-formatted DCD Content with embedded DCD Content M etadata

In case of ATOM based packaging format, messageaseérs are embedded inside the feed — see exampAependix
A2.2
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9.4 DCD XML Schema

The DCD XML schema described in this section isebasn the definitions of DCD messages (SectionApplication
Profile (Section 8.1), Channel Metadata (Sectid),8 ontent Metadata (Section 8.3) and DCD packpgiodel (Section
9.1).

The XML schema defines DCD messages as distinct XNMdments (e.g. ChannelDiscoveryConfirmation eldjnesith
message structure enforced according to the defisitin Section 7. This approach ensures betterdperability, built-in
message validation, and parsing efficiency.

DCD content packaging is enforced through the ti&eover-Package, Client-Package, and DCD-Contenakd types for
the Content-Package element. These types coneimpibropriate metadata and the nested contentgmdkar example, the
Server-Package is required to contain DS-Contertetliga and the Client-Package. If the content ldighed as ATOM or
RSS feed, the publisher can embed DCD Content M&dde. DS-Content-Metadata and DC-Content-Me&gdiirectly
after the line with namespace reference to the XML schema.

See [DCD-XSDDCD-XSDDCD-XSDDCD-XSD] for XML schemafihition.
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10.DCD Security

10.1 Authentication

10.1.1 Authentication in Session Establishment

In session establishment, DCD Clients act as sillescagents for authentication purposes, and DOWe8g act as agents
for DCD Service Providers for authentication pugm<DCD Service Providers act upon the channefisgg@olicy required
by Content Providers. This section refers to autbation of the DCD Client and DCD Servers actinghiose roles.

Authentication during session establishment engiagsDCD Clients and DCD Servers can trust theméntity in the
session relationship. The necessity of establisthirsgtrust relationship may vary for different DE@rvice Providers or
DCD Clients. This necessity is assumed to be knthwough preconfiguration, or through discovery gglieitly supported
by the mechanisms described below. Other discanechanisms are unspecified.

DCD Clients SHALL supply authentication in sessestablishment, per the security policy of the DGIVEr with which a
session is being established. DCD Servers SHALIplyuguthentication in session establishment, pestturity policy of
the DCD Client with which a session is being esshlgld. DCD Clients and DCD Servers SHALL accepidval
authentication, when supplied per their securitycyo

Three modes of DCD Client authentication are spestifior use by the DCD enabler:

» DCD Client authentication provided by functionsezxial to the DCD enabler. DCD Servers SHALL supfus
method of DCD Client authentication.

» DCD Client authentication via HTTP Digest Autheation [RFC2617]. DCD Servers SHALL support this hoet
of DCD Client authentication. DCD Clients SHALL sgot this method of DCD Client authentication.

» DCD Client authentication via a lower-layer sequfécility, e.g. TLS-based delivery of a client ificate. DCD
Servers SHOULD support this method of DCD Cliertheutication. DCD Clients SHOULD support this matho
of DCD Client authentication.

If DCD Client authentication is not recognized thherwise not accepted by a DCD Server (e.g. theifspsubscriber is not
authorized to activate the DCD enabler as requidteei DCD Server SHALL provide an “authenticatemor” response to
the DCD Client. Upon an “authentication error” respe during session establishment, DCD Clients SHpdovide an
appropriate error response to affected DCD-EnaBlezht Applications. Further DCD Client behaviorthis case (e.qg.
session establishment retry) is unspecified.

One mode of DCD Server authentication is speciiedise by the DCD enabler:

» DCD Server credentials-based authentication vianet-layer security facility, e.g. delivery of arger certificate.
DCD Servers SHALL support this method of DCD Serethentication. DCD Clients SHALL support this hned
of DCD Server authentication.

If DCD Server authentication is not recognized threowise not accepted by a DCD Client (e.g. theesesertificate has
expired or cannot be validated), the DCD Client $HArovide an “authentication error” response te ihCD Server.
Further DCD Server behavior in this case is ungjgeciUpon an “authentication error” response dyigession
establishment, DCD Clients SHALL provide an appratgrerror response to affected DCD-Enabled Chgqlications.
Further DCD Client behavior in this case (e.g. imesestablishment retry) is unspecified.

In addition, unauthenticated service may be pravifiallowed per the security policy of the DCD %arand/or DCD
Client. DCD Servers SHALL provide session estalplisht without DCD Client authentication, if allowpdr DCD Service
Provider security policy. DCD Clients SHALL providession establishment without DCD Server authatitic, if allowed
per DCD Client security policy.
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10.1.1.1 DCD Client Authentication provided by func tions external to the DCD
enabler

In this mode, DCD Client authentication is providednon-DCD network elements, e.g. as operateth&yDICD Service
Provider. This is a typical approach to client autiication in cases which client-provided authextion is not available or
not trusted. The details are unspecified, but malute such options as:

» Subscriber identification via RADIUS, provided ditly to the DCD Server
» Proxy-inserted subscriber identification, e.g.

o The DCD Client is configured to use a proxy for B@D-3 interface, and sends DCD-3 requests via the
proxy instead of direct to the DCD Server.

0 The proxy inserts a subscriber identity indicatferyg. HTTP header) based upon network informatgog. (
from RADIUS) into the request, and forwards itlhe DCD Server. The subscriber identity may be i an
form supported/permitted to be inserted by the pdtyproxy for delivery to all or specific destinatis.

10.1.1.2 DCD Client authentication via HTTP Digest  Authentication

In this mode, DCD Client authentication is providadthe DCD Client from pre-configured or subscripeovided
credentials. The mechanisms for pre-configuratiogutscriber entry of credentials are unspecified.

HTTP Digest Authentication [RFC2617] is used tawial the credentials to the DCD Server:

1. The DCD Client sends a ClientActivationRequest ragssto the DCD Server. If the DCD Client supporigedt
Authentication per the GBA Profile of [SEC_CF]discloses this as described in [TS24109].

2. The DCD Server indicates the need for DCD Cliernthentication via Digest Authentication by respomgto the first
DCD-3 interface message with a digest access aithtan challenge, including a generated nonceealf the DCD
Server supports Digest Authentication per the GBAfile of [SEC_CF], it authenticates the UE usin@AGbased
shared secret as described in [TS24109], per theypstablished by the DCD Service Provider.

3. The DCD Client sends a challenge response wittcrigslentials, hashed per the supplied nonce valu¢e khe
credentials may be derived from a variety of sosireeg. user-provided/stored or provisioned “useeipassword”, or
3GPP GBA-provided credentials as described foaB@& Profile of [SEC_CF].

4. The DCD Server retrieves the credentials from tahled digest-response value.

10.1.1.3 DCD Client and DCD Server authentication v ia lower-layer security facilities

In this mode, DCD Client and/or DCD Server autheaiton is provided by facilities of an underlyingcsrity layer, e.g.
TLS-provided client or server certificates. The hoets of certificate management and notificatioerodr conditions to the
DCD Client or DCD Server are assumed to be adddasgéhe underlying transport security, and arepansied.

10.1.2 Client Authentication for Messages in DCD-1, DCD-2 and DCD-3
Interfaces
Once DCD Client authentication has been establigh&ihg session activation, authentication for DCnd DCD-3

messages, if needed, can be based upon the saimaedsdescribed in Section 10.1.1. The authenticatiethod to be used
is per the policy of the DCD Service Provider.

DCD Servers and DCD Clients SHALL support use @& 8ession ID as an authentication token in DCD-d B&D-3
messages.

DCD Servers and DCD Clients SHALL support use ef 8ession ID as an authentication token in DCD-2sages directed
at a specific DCD Client over point-to-point trangg.
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If session establishment included HTTP Digest Antization per the GBA Profile of [SEC_CF], DCD Sers and DCD
Clients SHALL use the GBA-derived Bootstrapping figaction Identifier (B-TID) to set or validate tiSmssion ID in
messages over the DCD-1 interface, DCD-3 interfand,point-to-point DCD-2 interface.

10.1.3 Reauthentication upon Session Timeout

Upon session expiration, due to Session TTL be@aghed or the expiration of the GBA B-TID as Sessd, the DCD
Client SHALL re-activate the session via the samac@dure described in Section 10.1.1, includingitteentication as
necessary.

10.2 Connection Security

10.2.1 Connection Security in Session Establishment

Connection security during session establishmesuires that DCD Clients and DCD Servers can trgsptivacy and
integrity of the operations and data exchanged thighother entity during the session establishniérg. necessity of
connection security during session establishmentwagy for different DCD Service Providers or DCI¥Dts. This
necessity is assumed to be known through precamfiigm, or through discovery as explicitly suppdrby the mechanisms
described below. Other discovery mechanisms arpaaified.

DCD Clients SHALL provide connection security fassion establishment, per the security policy efCD Server with
which a session is being established. DCD ServidisLE provide connection security for session essirhent, per the
security policy of the DCD Client with which a sissis being established.

One mode of connection security for session estafplent is specified for use by the DCD enabler:

» Use of transport layer security provided by TLS (RB46] or DTLS [RFC4347]. DCD Servers and DCD Cken
SHALL support TLS or DTLS to provide connection gety for DCD-3 interface operations and data, pgliaable
to the underlying transport protocol in use for D@D

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-TS-DCD_Semantics-V1_0-20081223-C Page 166 (215)

11.DCD in Broadcast Realm

DCD transactions initiated from the DCD Server aatied by broadcast bearer (see table in Sect@nhich require
response (according to the transaction flows irti®&@) may imply overload on the DCD Server dusitoultaneously
incoming messages from all broadcast enabled DGEntsl

In order to spread over time the resulting loadDI@D Client SHALL take measures to ensure thataesps to DCD Server
are distributed over time (for example, a randotaylbased on the response-spread attribute in ipdication Profile if
exist or any other arbitrary value for spreading).

When DCD Client interaction with the DCD Serverésjuired in response to DCD-2 or DCD-3 interfacessages, this
interaction occurs over point-to-point uplink bearaising HTTP as the transport as described itidhet2.2.1.

When the pull DCD-3 interface is unavailable beesathe uplink is unavailable, DCD Client SHOULD conie to support
the DCD-3 interface via Push or broadcast beaifeasailable and feasible.

When the DCD-linterface is unavailable becauseighiek is unavailable, DCD Client SHOULD continuegupport
reception of content via the DCD-2 interface fopstribed channels, if feasible

11.1 BCAST

DCD entities operating over the OMA BCAST enablddARL comply with [DCD-TS-BCAST] in addition to this
specification.

11.2 Cell Broadcast

CBS is a unidirectional broadcast mechanism wisalsied as transport mechanism between DCD Serttee imetwork and
a DCD Client on the mobile device.

[BGPP 23.041] specify the cell broadcast basiatire for both GSM and UMTS.
DCD entities operating over the 3GPP CBS enablegkl3Homply with [DCD-TS-CBS] in addition to this sgification.

The DCD Data part of the message when using CBwiiltain the relevant DCD operations; those oparatSHALL
support both encoding rules of WBXML and/or of 1L
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12.DCD in Point-to-Point Realm
12.1 Push Mode

The DCD Server SHOULD support either the Push Aczéastocol (PAP) [PUSH-PAP] or the Push-OTA prot¢BJSH-
OTA] for point-to-point Content Push via the DCDr2erface, and point-to-point system message Pissthe DCD-3
interface.

For DCD Push messages, the DCD Server SHALL incthddPush Application ID header “X-Wap-Applicatitoh-x-wap-
application:dcd.ua”.

When using PAP, the DCD Server SHALL submit DCD sagges for delivery using the MIME content type
“application/vnd.oma.dcd”.

When delivering DCD messages via Push-OTA, the [Bébver SHALL encode the messages using the MIMEetype
“application/vnd.oma.dcdc”.

Push Clients in DCD supporting terminals SHALL sopigouting of Push messages with the Push ApptindD header
“X-Wap-Application-1d: x-wap-application:dcd.ua” the DCD Client.

12.2 Pull Mode

12.2.1 HTTP Transport Binding

12.2.1.1 DCD-1, DCD-2, and DCD-3 Interfaces

DCD Clients and DCD Servers SHALL support Hypertésdnsfer Protocol version 1.1 (HTTP [RFC2616]) thoe DCD-1.
DCD-2, and DCD-3 interfaces.

DCD Servers and DCD Clients SHALL support DCD-1,€, and DCD-3 interface messages formatted atydmtidies
with the application/vnd.oma.dcd media type. Thpliaption/vnd.oma.dcd media type is used when glsiDCD interface
message is included in the HTTP request/response.

DCD Servers and DCD Clients SHALL support DCD-1,d€, and DCD-3 interface messages formatted atydmtidies
with the multipart/related media type. The multir@lated media type is used when DCD interfacesagss are delivered
as several inter-related body parts in a single PIT@quest/response.

DCD Servers and DCD Clients SHALL support DCD-1,€, and DCD-3 interface messages formatted atydmtidies
with the multipart/mixed media type. The multiparitted media type is used when multiple DCD integfacessages are
concatenated in a single HTTP request/responses that DCD Clients can only use the multipart/mixaddia type for
message concatenation if the same DCD Server addnesnetwork preferences applies to all the messag

DCD Clients SHALL send all DCD-1 and DCD-3 interéamessages as HTTP POST method requests, including:

» the DCD Server address in the request line, peapipicable connection profile for the DCD intedac

» the Host request-header set to the hosthame aildfess of the DCD Server, per the applicable cdioreprofile
for the DCD interface

» the User-Agent request-header set to identify tbst ldevice (e.g. “vendor-model/version”), and treme and
version of the DCD Client as user agent initiatihg request

» the Accept request-header with value “applicatiod/ema.dcd, multipart/related, multipart/mixed”
» the X-Wap-Profile request-header set to the URhefUser Agent Profile for the host device

» the Accept-Encoding request-header with value lpesstipported HTTP compression encodings, i.e. téedliad / or
gzip
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» the Content-Length entity-header set to the lenfithe entity-body

» the Content-Type entity-header with value “applmatvnd.oma.dcd”, “multipart/related”, or “multipamixed”, as
applicable

» the DCD-1 or DCD-3 message(s) as message-body

DCD Servers SHALL send all DCD-1, DCD-2, and DCIngerface messages sent as responses to DCD @less#ages as
the entity-body of HTTP 200 OK responses, including

» the ETag entity-header set to a unique value witiénscope of the DCD Server
» the Content-Encoding entity-header set to the tfgéTTP compression applied, if any
» the Content-Length entity-header set to the lenfithe entity-body

» the Content-Type entity-header with value “applmatvnd.oma.dcd”, “multipart/related”, or “multip@émixed”, as
applicable

« the DCD-1, DCD-2, or DCD-3 message(s) as messadg-bo

DCD Servers SHALL NOT bundle multiple unrelated sagges in an HTTP response for DCD Clients that aaigpPush
bearer for the DCD-2 interface.

When there is no DCD message to send in respongelI@&D Client request, the DCD Server SHALL send0d4 No
Content response.

The following table provides an overview of the HIbinding for each DCD-1, DCD-2, and DCD-3 traniarct

HTTP Request Body Response Code Response Body
M ethod

POST ContentUpdateRequest 200 OK ContentUpdateRespo

POST ContentDeliveryConfirmation 204 No Conten

POST ContentSubmitRequest 200 OK One of:
ContentUpdateResponse
ContentSubmitConfirmation

POST ClientActivationRequest 200 OK ClientActivaitiResponse

POST ClientDeactivationRequest 200 OK ClientDeatibnResponse

POST ApplicationRegistrationRequest 200 OK ApplmaRegistrationResponse

POST ApplicationDeregistrationConfirmation 204 Non@ent

POST ContexuallnformationUpload 204 No Content

POST UsageTrackingReport 204 No Content

POST ChannelSubscriptionRequest 200 OK Channel8pbsnResponse

POST ChannelUnsubscriptionRequest 200 OK ChannehsusiptionResponse

POST ChannelDiscoveryConfirmation 204 No Content

POST ChannelDiscoveryRequest 204 No Content

POST ChannelSuspendRequest 200 OK ChannelSuspgruiiRes

POST ChannelResumeRequest 200 OK ChannelResumeRRespo

POST ContentRepairRequest 200 OK ContentRepairRespo

POST ChannelMetadataUpdateConfirmation 204 No @onte

Table 164 M essage Relations between HT TP request and responses
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HTTP Request Body Response Code Response Body
Method
POST Any request message 200 OK One or more of:
ContentUpdatePush

ContentUpdateNotification
RequestForClientActivation
ClientDeactivationNotification
ApplicationDeregistrationNotification
ContexuallnformationUploadRequest
RequestForUsageTrackingReport
ChannelUnsubscriptionNotification
SubscriptionNotification
ChannelDiscoverylnfo
ChannelDiscoveryNotification
ChannelResumeNotification
ChannelSuspendNotification
ChannelMetadataUpdate

Table 165 Bundling M essagesin HTTP response

12.2.1.2 Partial Messages Delivery

To support the capability of pause and resume f6bDnessages, DCD Clients and DCD Servers SHALL suggTTP
Partial GET requests (i.e. HTTP GET requests Wiingeheader as defined in [RFC2616]).

The HTTP-level message flow of DCD Client initiatednsactions is illustrated in “Figure 77: Messdigsv for initial
request”.

Client Server

| HTTP GET

200 OK {ETag, content}

Figure 77: Message flow for initial request

If DCD Server response becomes interrupted befongptetion, the DCD Client SHALL NOT discard the ea@d message
part. The received message part SHALL be storedhbyDCD Client but not made available to DCD-Endb@ient
Application until the remaining part of the mess&gsuccessfully received.

To receive the remaining part of the message, B KClient SHALL send a HTTP Partial GET requestiie DCD Server.
The policy (e.g. time interval and maximum amouhtretries) between the download resumptions is @mgntation-
specific. The request SHALL be sent to the same &Rhe original message request. The DCD Clie#L%Halso include
the following headers in the request:

e Thelf-Match header SHALL contain the value of the ETag hegadevided in the original download attempt of the
content file.
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* TheRangeheader SHALL specify the remaining content ranighe content file that has not yet been succdgsful
received in the DCD Client.

Example: The DCD client has received the bytes 8312 the initial download response. Thus it in@dsdhe following
Range header in the Partial GET request:

Range: bytes 1234-

If the same message variant is still available ®@DDServer (i.e. the ETag value included in the Htbh header matches
with the ETag value of the message available inRi@D Server), the DCD Server responds w6 Partial Content

message including the remaining message part inméiesage body. In this case the DCD Client SHALhcedenate the
received message parts and further process thelemapnessage.

The message flow of a resumed message is illudtmatd-igure 78: Message flow for resumed message”.

Client Server

| HTTP GET {If-Match, Range}

206 Partial Content

Figure 78: M essage flow for resumed message

However, if the same message variant is no longaitadble in the DCD Server upon message resumptitempt, the
DCD Server SHALL respond with an error code (HE.TP 412 Precondition Failed the ETag values do not match
HTTP 410 Goner HTTP 404 File Not Foundf the requested message is no longer availabtedrrequested URI).
When receiving any of these three error codesPi® Client SHALL cancel the message retry and ndtate any
further retry attempts for this message. Further stored message part SHALL be discarded.

12.2.1.3 Messages and Information Elements

M essage Implementation Direction
HTTP POST Mandatory DCD Client - DCD Server
Response to HTTP POST Mandatory | DCD Client - DCD Server
HTTP GET (for partial message delivery Mandatory | DCD Client - DCD Server
Response to HTTP GET Mandatory DCD Client - DCD Server

Table 166 M essage directionsfor HTTP GET/POST and responses between DCD Client and DCD Server

Information Req Type Description
Element
Method Mandatory See [RFC2616] POST
Request-URI Mandatory See [RFC2616] DCD Serveresijiper the applicable connection

profile for the DCD interface
Host request- Mandatory See [RFC2616] the hostname or IP addfese DCD Server, per

header the applicable connection profile for the DCD
interface

User-Agent Mandatory See [RFC2616] set to identify the hosiake(e.g. “vendor-

request-header model/version”), and the name and version of the

DCD Client as user agent initiating the request
Accept request- | Mandatory See [RFC2616] MIME media type of suppmbrsponses, i.e.

header “application/vnd.oma.dcd, multipart/related,
multipart/mixed”.
X-Wap-Profile Mandatory See [OMA- URI of the Userédg Profile for the host device
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request-header UAPROF]
Accept-Encoding | Conditional | See [RFC2616] Presentif HTTP compss supported. Set to
request-header the supported encodings, i.e. deflate and/or gzip

Content-Length | Mandatory See [RFC2616] set to the length of thiyebody
entity-header

Content-Type Mandatory See [RFC2616] MIME media type of thetgritiody, one of

entity-header “application/vnd.oma.dcd”, “multipart/related”, or
“multipart/mixed”, as applicable

Message-body Mandatory See Section 9 DCD-1 or D@iESsage(s)

Table 167 Content of initial HTTP POST requests

Information Req Type Description
Element
Status-Line Mandatory | See [RFC2616] 200 OK or HEFi®r code upon HTTP Layer
error
ETag entity- Mandatory | See [RFC2616] A response header incluaingntity tag value
header uniquely identifying (in the scope of this DCD

Server) the content file variant included in the
message body

Content- Mandatory | See [RFC2616] set to the type of HTTP m@ssion applied, if any
Encoding entity-
header
Content-Length | Mandatory | See [RFC2616] set to the length of thiyehody
entity-header
Content-Type Mandatory See [RFC2616 MIME media type of the tgrtiody, one of
entity-header “application/vnd.oma.dcd”, “multipart/related”, or
“multipart/mixed”, as applicable

Message-body Mandatory| See Section 9 DCD-1, DCar-BCD-3 message(s)

Table 168 Content of theresponseto theinitial HTTP POST request, with an included DCD message

Information Reg Type Description
Element

Method Mandatory See [RFC2616] GET

Request-URI Mandatory See [RFC2616] The URI pomtito the content file to be
downloaded.

If-Match Mandatory See [RFC2616] A request headdrich SHALL include the ETag
value from the initial download response.

Range Mandatory See [RFC2616] A request headenidgfithe byte range of the

missing part of the content file.

Table 169 Content of HTTP Partial GET requests

Information Reg Type Description
Element
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Status-Line Mandatory See [RFC2616] 209 Partialt€@anor HTTP error code upon erro
ETag Mandatory See [RFC2616] A response headeudmg an entity tag valu

uniquely identifying (in the scope of this DCD
Server) the content file variant included in the
message body

Content-Rangg Mandatory See [RFC2616] An entitydeeaspecifying the byte range of the

requested file, which is contained in the message
body.

The requested agigerof the content file
Table 170 Content of theresponse messageto HTTP Partial GET requests

D

Message-body| Mandatory Content
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13.Error Handling

If a transaction is not successfully completedeanr notification is sent to the requesting entity

Only the first detected error is indicated in thenotification, and additional errors are ndteeted in the error
notification.

13.1 Error Conditions

The tables in the following sections summarizeititerpretation and handling of error conditionsdshspon information at
the transport and DCD layers. Normative requiresmeescribing the expected DCD entity behaviouofelthe tables.

The table columns represent:
«  Error condition: the type of error that has beetected

» Detected by: the DCD entity detecting the error (®®CD Server, DC = DCD Client, CP = Content Prevjd
DECA = DCD Enabled Client Application)

* Response: the proper response to the error. If thareone entity response is shown in the tabéefitht one is the
expected reaction of the error-detecting entityd #me second is the expected reaction of anothity evhen it
receives notice of the error from the error-detggntity. Examples of responses:

o Fail: terminate handling of the message, and m$po the other DCD entity with the ErrorNotificati
message, indicating that message handling faildds-level “fail”) as a result of the error.

0 Retry: the action should be retried as indicated
o Discard: the errored message/element should bardisd
» Description: scenario in which the error may besdtstd

DCD Servers and DCD Clients SHALL send the Erroifitd@tion message as the last message in the thosahat
resulted in the error.

The overall approach to providing error notificasoas described in the tables below, is for theretetecting entity to select
the error code, and other entities to simply tospdme error code on if applicable, in forwardedoemotifications. As
described in the tables below, the “fail” responisetude an abbreviated description of the errdification parameters that

should be provided, using this example as a tetep{eerror source”, “error code”, “error descrigti’). The error-detecting
entity identifies the source of the error, whichl wither be itself, or an interfacing entity farfvarded error notifications.

13.1.1 Generic Errors

This section addresses errors that may occur ariaty of situations.

Error Condition Detected Response Description
by
Security level error DS DS: fail (“server”, “sectyrlevel Message with incorrect security level (e.g. HTTP
error”) request instead of HTTPS)
DC: retry with correct security level
Malformed message DS, DC Discard message, log error Message fails XML parser
Invalid parameter DS DS: fail (“server”, “invalid Message with invalid parameter

parameter”)
DC: retry with correct parameter
DC DC: fail (“client”, “invalid Message with invalid parameter
parameter”)
DS: retry with correct parameter
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Error Condition Detected Response Description
by
Session ID error DS DS: fail (“server”, “invalid session | Message with invalid session ID
ID")
DC: reactivate session
DC DC: reactivate session Message with invalidiead®
Authentication error DS DS: fail (“server”, “autht@ation Request with invalid authentication, e.g. during
error”) session activation, or an invalid authenticatioketo
DC: retry activation with correct received in any subsequent message.
authentication

DC: provide an error response to
affected application

DC DC: fail (“client”, “authentication Request with invalid authentication, e.g. during
error”) session activation, or an invalid authenticatioketo
DS: retry activation with correct received in any subsequent message.

authentication, provide an error
response to affected CP if any

Temporary failure DS DS: fail (“server”, “temporary Any “temporary failure” condition local to the DS
failure”™)
DC: retry request after delay
Request not allowed DS DS: fail (“server”, “notaailed”, Generic error for denied requests, e.g. per
reason) channel/service policy (channel subscription,
DC: fail request personalization, on-demand channel update, suspend,
resume, etc)
DC DC: fail(“application”, “not allowed”,| Reception of an error notification from the DCD-
reason) Enabled Client Application, e.g. per channel/savi
DS: fail request policy (channel subscription validation,
personalization, on-demand channel update, suspend,
resume, etc)
Unregistered DC DC: fail (“client”, “unregistered Reception of a point-to-point message related to gn
application application”) unregistered DCD-Enabled Client Application.
DS: remove or update registration
Unsupported operatio DC DC: fail (“client”, “unsugrted Reception of an unsupported operation from the
operation”) DCD Server, especially it is an optionally
DS: fail request or notification implemented interface in DCD Client side. (e.g.

RequestForClientActivation,
ClientDeactivationNotification,

ChannelDiscoveryNotification,
ContextuallnforationUploadRequest)

Table 171 GenericErrors

Upon reception of a message delivered with an ficéent transport security level (e.g. HTTP insteddHTTPS), the DCD
Server SHALL provide a failure response with errode “security level error”.

Upon a failure response with error-code “securéyel error”, the DCD Client SHALL retry the requesith a higher
transport security level.

DCD Server and the DCD Client SHALL validate thla¢ tcontent item is packaged as defined in Sectibra®d send an
error message with error code “malformed messdgartent package is malformed.

Upon reception of a malformed message (e.g. ortddhs basic message parsing), the DCD Server@D [Tlient SHALL
discard the message, and take no further action.

Upon reception of a message with an invalid paraméte DCD Server or DCD Client SHALL provide édee response
with error-code “invalid parameter”.

Upon a failure response with error-code “invalidgraeter”, the DCD Client SHALL provide the corrgetrameter.
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Upon reception of a message with an invalid seséioithe DCD Server SHALL provide a failure respengith error-code
“invalid session ID”.

Upon a failure response with error-code “invaligsien ID”, the DCD Client SHALL establish a new sies with the DCD
Server.

Upon reception of a message with invalid sessiontii2 DCD Client SHALL discard the message, andhdish a new
session with the DCD Server.

Upon reception of a message that cannot be autlgedi, the DCD Server SHALL provide a failure resgmwith error-
code “authentication error”.

Upon a failure response with error-code “authetitcaerror”, the DCD Client SHALL retry the requestth correct
authentication. If necessary to provide correchantication, the DCD Client SHALL establish a nesgsion with the DCD
Server.

Upon a failure response with error-code “authetiticaerror”, the DCD Client SHALL provide an err@sponse to affected
DCD-Enabled Client Applications.

Upon reception of a message that cannot be autlagedi, the DCD Client SHALL provide a failure reape with error-code
“authentication error”.

Upon a failure response with error-code “authetitbtcaerror”, the DCD Server SHALL retry the requesith correct
authentication. If necessary to provide correchentication, the DCD Server SHALL establish a neason with the DCD
Client.

Upon a failure response with error-code “authetiticaerror”, the DCD Server SHALL provide an erresponse to affected
Content Providers.

If a temporary failure occurs during handling omassage, the DCD Server SHALL provide a failurgpoase with error-
code “temporary failure”.

Upon a failure response with error-code “tempofaityre”, the DCD Client SHALL retry the requestexfa delay.

If a request is not allowed for generic reasonspecific reasons not addressed by other requireamére DCD Server
SHALL provide a failure response with error-codet‘allowed” and an error-description identifyingtreason.

Upon a DCD Server failure response with error-ctuat allowed”, the DCD Client SHALL stop the reqéeand not
automatically retry it. If the request was initidtey a DCD-Enabled Client Application, the DCD @leSHALL respond
with an error notification to the DCD-Enabled Cligxpplication.

If the DCD Client receives a point-to-point messegjated to an unregistered DCD-Enabled Client Agagilon, it SHALL
send a failure response with error-code “unregist@pplication”.

Upon a failure response with error-code “unregedeapplication”, the DCD Server SHOULD stop thes@ction, and not
automatically retry it, until the registration intstency is resolved (e.g. the user switches tiaakother device for which
the registration is valid).

If the DCD Client receives an unsupported requesitification (e.g. RequestForClientActivation,
ClientDeactivationNotificatio)py it SHALL send a failure response with error-cédasupported operation”.

Upon a failure response with error-code “unsuppbdeeration”, the DCD Server SHALL NOT retry thigé of request or
notification for the duration of this session.

13.1.2 Transport Errors

This section addresses errors related to evetite atansport layer of DCD interfaces.
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Error Condition Detected Response Description
b
HTTP error DS > DS: response per HTTRFC2616 | HTTP errors (e.g. HTTP 4xx, 5xx status codes)
DC: fail or retry per RFC2616
DC DC: response per HTTHRRFC2616 | HTTP errors (e.g. HTTP 4xx, 5xx status codes)
DS: fail or retry perRFC2616
DS Upon failure, if related to a dependenGeneric response for HTTP errors of the Content
DCD-1 or DCD-3 transaction: Provider detected by DCD Server (e.g. HTTP 4xx

DS: fail (“content provider”, “HTTP| 5xx status codes)
error’, HTTP status code)

DC: fail request

Response timeout DS, DC retry request after delay No response reddio a transaction between DCD
Server and DCD Client or between DCD Server and

Content Provider, for which a response is expected.
DS Upon failure, if related to a dependenTimeout on Content Provider response from DCD
DCD-1 or DCD-3 transaction: Client though the DCD Server to the Content
DS: fail (“content provider”, “server | Provider. (e.g. content update request)
timeout”)
DC: retry request after delay
Client unreachable DS DS: fail (“server”, “client No DCD Client response (following any DCD Server
unreachable”) retries, if applicable) to a request initiated by a
CP: retry request after delay Content Provider and delivered through the DCD
Server to the DCD Client. (e.g. subscription
validation)
Unsupported protocol DS DS: fail (“unsupported protocol Session activation request with unsupported DCD
version version”) protocol version
DC: retry with correct protocol
version
uplink unavailable DC DC: Retry when possible Trors uplink is not available — device cannot

connect to the data network (for example in GSM/
UMTS the device fail to perform GPRS attach with
the SGSN) — In most cases it is relatively persiste
status.

Table 172 Transport Errors

If an HTTP error occurs (e.g. HTTP 4xx, 5xx statosle related conditions) in the handling of a DCI2@ message, the
DCD Server SHALL provide a response as definedRir(2616].

Upon a response with an HTTP error status code KEIGP 4xx, 5xx status codes), the DCD Client SHAldspond as
defined in [RFC2616].

Upon response timeout, the DCD Server or DCD CI®&HALL retry the request after a delay.

The DCD Client SHOULD minimize the number of suhseut retries after receiving an error with errodedresponse
timeout” on the transaction with the DCD ServereTimeout between retries is implementation specifi

The DCD Server SHOULD minimize the number of suloeed retries after receiving an error with errodedresponse
timeout” on the transaction with the DCD Client.€llimeout between retries is implementation specifi

If while serving a DCD Client request, the DCD S&rtimes out on a Content Provider response, thB B€rver SHALL
provide a failure response to the DCD Client wittoesource “content provider” and error-code “sgriimeout”.

Upon a failure response with error-source “conteotider” and error-code “server timeout”, the DClent SHALL retry
the request after a delay.
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If while serving a Content Provider request, thelD&erver fails to receive a DCD Client response,D€D Server SHALL
(following any DCD Server retries, if applicablgjovide a failure response to the Content Prowdtr error-source “server” and
error-code “client unreachable”.

If while serving a DCD Client request, the DCD Sarveceives an HTTP error response (e.g. HTTP 8xx,status code)
from the Content Provider, the DCD Server SHALL \pde a failure response to the DCD Client with essource “content
provider”, error-code “HTTP error”, and error-daption per the received HTTP status code.

Upon a failure response with error-source “confgntider” and error-code “HTTP error”, the DCD GiteSHALL stop the
request, and not automatically retry it.

If a ClientActivationRequest is received with arsupported DCD protocol version attribute value, Bi@gD Server SHALL
provide a failure response with error-code “unsutggbprotocol version”.

Upon a failure response with error-code “unsupmbpetocol version”, the DCD Client SHOULD retryethequest with a
DCD version supported by the DCD Server.

Upon request failure due to uplink unavailable,Er€D Client SHALL retry the request when the uplialavailable

13.1.3 Activation Errors

This section addresses errors occurring duringaesstivation.

Error Condition Detected Response Description
by
Authentication DS DS: fail (“server”, “authentication Session activation request with no authentication
required required”)
DC: retry with authentication

Table 173 Activation Errors

If a ClientActivationRequest is received withoutcassary authentication or an incorrect authentinathethod, the DCD
Server SHALL provide a failure response with errode “authentication required”.

Upon a failure response with error-code “authetitica required”, the DCD Client SHOULD retry the
ClientActivationRequest with the correct autherttma method.

13.1.4 Channel Subscription Errors

This section addresses errors occurring duringrodlasubscription.

Error Condition Detected Response Description
by
Unregistered channel | DS DS: fail (“server”, “unregistered Subscription request for unregistered channel, jand
channel”) the DCD Server has no policy to notify to the
DC: forward notification to DECA Content Provider
Purchase Option DS DS: fail (“server”, “purchase option | The DCD Server gets the subscription reqyest
Outdated outdated”) including the purchase-option-id is outdated.

Table 174 Channel Subscription Errors

If the DCD Server receives the channel subscriptimuest for the unregistered channel and it hastadface or policy to
notify to the Content Provider, it returns errotification with error-code “unregistered channel”
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If the DCD Server gets the subscription request@mnnelSubscriptionRequest, ChannelSubscriptitifibidionResponse
with an outdated purchase-option-id, the DCD Se8IeALL provider a failure notification with erroede “out dated”.

13.1.5 Delivery Errors

This section addresses errors occurring duringertratelivery.

Error Condition Detected Response Description
by
Invalid channel DS DS: fail (“server”, “invalid cheel”) | Request for invalid channel, e.g. expired or unkmo

DC: remove channel metadata, notify
applicable DECA’s
Channel not subscribed DS DS: fail (“server”. “chahnot Request for non-subscribed channel update,| or
subscribed”) content item related to non-subscribed channel
DC: remove channel metadata, notify
applicable DECA’s

DC DC: fail (“client”, “channel not Reception of content for a non-subscribed channe]
subscribed”)

DS: remove or update subscription

Content unavailable DS DS: fail (“server”, “content Request for unavailable content, e.g. expired flom
unavailable”) DS storage
DC: if on-demand request, notify
DECA

Unusable Content DC DC: fail (“application”, “unia Reception of error notification fro@CD-Enabled
content”, content-type) Client Applicationfor content which can not be
DS: forward notification to CP rendered, e.g. application codec problem |or

unauthorized content due to DRM failure.

Delivery interrupted DC DC: fail (“client”, “delivey Content delivery or Content Submission was
interrupted”) interrupted for various reasons, e.g. suspension or
DS: when possible, retry or wait fgriransport error.
DC retry

DS DS: fail (“server”, “delivery| Content delivery or Content Submission was

interrupted”) interrupted for various reasons, e.g. suspension or
DC: when possible, retry transport error.

Table 175 Content Delivery Errors

If a request is received with an invalid channe| tBe DCD Server SHALL provide a failure responséhverror-code
“invalid channel”.

Upon a failure response with error-code “invaliduwhel”, he DCD Client SHALL remove information redd to the channel
from its storage, and notify applicable DCD-Enab@int Applications that the channel is no longalid.

If a request is received with a valid, but unsuiliect channel ID, the DCD Server SHALL provide dufee response with
error-code “unsubscribed channel”.

Upon a failure response with error-code “unsubsctibhannel”, the DCD Client SHALL remove informaticelated to the
channel from its storage, and notify applicable DExabled Client Applications that the channel idor@er valid.

If the DCD Client receives content for an unsulissnli channel in a point-to-point transaction, it 3Aprovide a failure
response with error-code “unsubscribed channel”.

Upon a failure response with error-code “unsubsctibhannel”, the DCD Server SHOULD resolve the oleéeubscription
inconsistency, e.g. by removing the channel suptorni, or updating the DCD Client with the correabscription
information.
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If a request is received for an unavailable conitemy, the DCD Server SHALL provide a failure respe with error-code
“content unavailable”.

Upon a failure response with error-code “contergvailable”, the DCD Client SHALL fail the conteneim retrieval and not
automatically retry it. If the request was initidtey a DCD-Enabled Client Application, the DCD QlieSHALL provide a
corresponding failure response.

Upon reception of a error notification with errarde “unusable content” from the DCD Enabled Cli&pplication, if the
content item was not received over a broadcastebeae DCD Client SHALL forward the error notifigat to the DCD
Server. Upon reception of a error notification wétror code “unusable content” from a DCD Clietite tDCD Server
SHALL pass the error notification to the Contenb\rder.

If content delivery or content submission is intgted, e.g. upon channel suspension, the DCD CHE#LL provide a
failure notification with error-code “delivery imeipted” and errored-parameter as the number astrgceived.

Upon a failure notification with error-code “deliyeinterrupted”, the DCD Server SHOULD retry thartsaction when
allowed, e.g. when channel resumption occurs.

If content delivery or content submission is intgited, e.g. upon channel suspension, the DCD S8HALL provide a
failure notification with error-code “delivery inteipted” and errored-parameter as the number @fsbgelivered.

Upon a failure notification with error-code “deliyeinterrupted”, the DCD Client SHOULD retry thatisaction when
allowed, e.g. when channel resumption occurs.

13.2 Error Messages

13.2.1 Error Notification in DCD-1 and DCD-3

The Error Notification transaction (see Figure E#ror Notification Transaction) is used by the DSBrver or DCD Client
to notify the other DCD entity about an error cdiwli that has occurred .

Client Server

ErrorNotification

Figure 79: Error Notification Transaction

13.2.1.1 Messages and Information Elements

M essage Implementation Direction
ErrorNotification Mandatory DCD Client — DCD Server or
DCD Client-> DCD Server

Table 176 M essage directions for ErrorNotification message

Information Req Type Description
Element
Session-ID Conditional String Session identifigneTSession-ID is unique within the
service provider domain.
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Included only if the error occurs after session is
established.

Message-ID

Conditional

String

Identifies this megsalhe Message-ID is unique with
a current session. Message identifier consistaeof t
transaction identifier suffixed by two numeric cheters
for message index within the transaction. Traneacti
identifier offset is unique within the current sessand
identical for all messages within the transaction.
If the error is occurred before the session adtivathe
Message-ID is empty.

Error-Severity

Mandatory

String

The impact of tleoe condition on the handling of the
indicated message, with possible values “fail”, fja

Error-Source

Mandatory

Enumerated

Source of thar dPossible values 0-3 (application,
client, server, content provider)

Error-Code

Mandatory

Integer

Numeric code for therethat has occurred.

Error-
Description

Conditional

String

Free text describing the erRnesent if provided by
error source. For forwarded error notifications ¢iméity
SHALL pass this parameter unmodified.

Errored-

Conditional

String

Name of the message elementtobate that was found

Parameter to be in error. SHALL be present for error codewssélid

parameter”, “unusable content”, “delivery interregt ,

“HTTP error”.

Table 177 Information elementsin ErrorNotification message

13.2.2 Error Notification in DCD-CPR, DCD-CPDE, DCD-CAR, DCD-CADE

The Error Notification transaction (see Figure Béror Notification Transaction between DCD Servied &£ontent Provider)
is used between DCD Servers and Content ProvideiBCD Clients and DCD Enabled Client Applicatidisse Figure 81:
Error Notification Transaction between DCD CliendaDCD Enabled Client Application), to notify théher entity about an
error condition that has occurred .

Server CP

ErrorNotification

Figure 80: Error Notification Transaction between DCD Server and Content Provider
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DECA Client

ErrorNotification

Figure81: Error Notification Transaction between DCD Client and DCD Enabled Client Application

13.2.2.1 Messages and Information Elements

M essage Implementation Direction
ErrorNotification Mandatory Content Providex- DCD Server or
Content Provider> DCD Server or

DCD-Enabled Client Application. DCD
Client or

DCD Enabled Client Application- DCD
Client

Table 178 M essage directions for ErrorNotification message

Information Req Type Description
Element

Error-Source Mandatory Enumerated Source of thar dPossible values 0-3 (application,
client, server, content provider)

Error-Code Mandatory Integer Numeric code for threrethat has occurred.

Error- Optional String Free text describing the error. Maytain information

Description about the message that was being handled whenmrtire |e
occurred. For forwarded error notifications, thedC
Server and DCD Client SHALL pass this parameter
unmodified.

Errored- Conditional String Name of the message elementtobate that was found

Parameter to be in error. SHALL be present for error codesalid
parameter”, “unusable content”, “delivery interreght,
HTTP error”.

Table 179 Information elementsin ErrorNotification message

13.3 Error Codes

This section provides the numeric values and tertes for the error codes.

Error Code Error Description
001 security level error

002 invalid parameter

003 invalid session id

004 authentication error

005 temporary failure

006 not allowed

007 unregistered application
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Error Code

Error Description

008

server timeout

009

client unreachable

010

unsupported protocol version

011

authentication required

012

content unavailable

013

unusable content

014

HTTP error

015

invalid channel

016

channel not subscribed

017

delivery interrupted

018

unregistered channel

019

purchase option outdated

020

uplink unavailable

021

unsupported operation

13.4 Channel Metadata Mapping to DCD Messages

This section provides a mapping between Channehdiéed subsets and DCD messages

the table below:

in which the subagtsccur. In

« “M” means the Channel Metadata subset SHALL be ges$n the message, if Channel Metadata is present

according to Section 7

¢« “C” means the Channel Metadata subset SHALL begmtes the message under the conditions specifiedhie
message (see Section 7), or if a previous relatessage in a transaction contained the Channel dietédmay
conditionally be present if relevant to the assecianessage over the next interface

* “O” means the Channel Metadata subset MAY be ptdadghe message

Channel Metadata item

DCD-CPR SubcriptionReque
DCD-CPR SubscriptionRespor,

DCD-3 ChannelSubscriptionResponse
DCD-CAR SubscriptionRespor
DCD-CPR SubscriptionNotificatic
DCD-3 ChannebubscriptionNotificatio
DCD-CAR SubscriptionValidationRequ
DCD-CAR SubscriptionValidationRespor

DCD-CAR SubscriptionReque
DCD-3 ChannebubscriptionNotificationRespor’

DCD-CPR ChannelRegistrationReq
DCD-CPR ChannelRegistrationRespc
DCD-3 ApplicationRegistrationRequt
DCD-CAR SubscriptionUpdateRequ
DCD-3 ChannelSubscriptionRequ

DCD-CAR ApplicationRegistrationRequy
DCD-3 ApplicationRegistrationRespor

DCD-CAR ApplicationRegistrationResponse

DCD-3 ChannelDiscoveryln|
DCD-CADE ChannelDiscoveryln

DCD-CADE ChannelDiscoveryRespol
DCD-3 ChannelMetadataUpdate

DCD-CPR SubscriptionNotificationResponse
DCD-CAR ChannelMetadataUpd:

channel-selection-metadata 1]

delivery-personalization-metadata M| M M| M
general-channel-metadata ™ M|M MM (M MIM|M[M|M
charging-metadata DO o|C o|Cc|C o|c|C|O|C
delivery-preferences-metadata 0|0 (@) M| M o|C * (@]
channel-publication-metadata MO
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Table note: (*) In case of broadcast, the dcd-2boast-profile-name and dcd-2-broadcast-profildspaf the delivery-

preferences-metadata subset could be deliverdwiD€D-3 ChannelDiscoveryinfo.

13.5 Error Code Mapping to DCD Messages

This section provides a mapping between error cadesDCD interface messages. In the table beloiviigans the error
code may result from processing of the messaggindl error cases (i.e. not as a result of dateuption or software error),
and as a result be conveyed via the ErrorNotificetnessage. Unshaded cells are the first messatranisactions, or
subsequent messages where a response is typixpéigted or may be expected due to message pararegieconfirmation

request. Shaded cells are the last message insattion.

invalid parametg

invalid session id

authentication err(

temporary failur

not allowe

unregistered applicatit

server timeol|

client unreachab

unsupported protocol versi

authentication require

content unavailab

unusable conte|

HTTP erro
invalid channeg

channel not subscribpd

delivery interruptep

unregistered chanr|

purchase option outdat

unsupported operati

Message Direction

DCD-1 ContentUpdateRequest DC - DS L I L * * * * o

DCD-1 ContentUpdateResponse DC «~ DS x| x x| *

DCD-1 ContentDeliveryConfirmation DC - DS x| &

DCD-1 ContentSubmitRequest DC - DS Lo I L R * * * |

DCD-1 ContentSubmitConfirmation DC « DS | *

DCD-2 ContentUpdatePush DC ~ DS o

DCD-2 ContentUpdateNotification DC ~ DS x|

DCD-3 ClientActivationRequest DC — DS * L * | *

DCD-3 ClientActivationResponse DC — DS S &

DCD-3 RequestForClientActivation DC « DS *
DCD-3 ClientDeactivationRequest DC - DS L B T L *

DCD-3 ClientDeactivationResponse DC «~ DS x| *

DCD-3 ClientDeactivationNotification DC « DS x| &
DCD-3 ApplicationRegistrationRequest DC - DS S I I I *

DCD-3 ApplicationRegistrationResponse DC ~ DS x| @

DCD-3 ApplicationDeregistrationNotification DC — DS Sl B T R L *

DCD-3 ApplicationDeregistrationConfirmation DC ~ DS x| @

DCD-3 ContextuallnformationUploadRequest DC ~ DS * o * *
DCD-3 ContextuallnformationUpload DC — DS R *

DCD-3 RequestForUsageTrackingReport DC ~ DS * o *

DCD-3 UsageTrackingReport DC - DS o e i @
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DCD-3 ChannelSubscriptionRequest DC - DS ¥ oF T
DCD-3 ChannelSubscriptionResponse DC « DS

DCD-3 ChannelUnsubscriptionRequest DC - DS

DCD-3 ChannelUnsubscriptionResponse DC « DS

DCD-3 ChannelUnsubscriptionNotification DC —~ DS

DCD-3 ChannelUnsubscriptionConfirmation DC - DS

DCD-3 ChannelSubscriptionNotification DC «~ DS

DCD-3 ChannelSubscriptionNatificationResponse [DC — DS *
DCD-3 ChannelDiscoverylnfo DC ~ DS

DCD-3 ChannelDiscoveryConfirmation DC — DS

DCD-3 ChannelDiscoveryNotification DC ~ DS *
DCD-3 ChannelDiscoveryRequest DC - DS

DCD-3 ChannelSuspendRequest DC - DS

DCD-3 ChannelSuspendResponse DC — DS

DCD-3 ChannelResumeRequest DC - DS

DCD-3 ChannelResumeResponse DC — DS

DCD-3 ChannelSuspendNotification DC ~ DS

DCD-3 ChannelResumeNotification DC « DS

DCD-3 ConnectionProfileConfirmation DC-> DS

DCD-3 ConnectionProfileUpdate DC < DS

DCD-3 ContentRepairRequest DC - DS I
DCD-3 ContentRepairResponse DC « DS

DCD-3 ChannelMetadataUpdate DC « DS

DCD-3 ChannelMetadataUpdateConfirmation DC - DS

DCD-CPR SubscriptionRequest DS - CP

DCD-CPR SubscriptionResponse DS « CP

DCD-CPR UnsubscriptionNotification DS - CP

DCD-CPR SubscriptionNotification DS « CP

DCD-CPR SubscriptionNotificationResponse DS - CP

DCD-CPR SubscriptionUpdate DS « CP

DCD-CPR RequestForChannelRegistration DS - CP

DCD-CPR ChannelRegistrationRequest DS « CP

DCD-CPR ChannelRegistrationResponse DS - CP

DCD-CPR ChannelDeregistrationNotification DS - CP

DCD-CPR ChannelDeregistrationConfirmation DS ~ CP

DCD-CPR ChannelDeregistrationRequest DS « CP

DCD-CPR ChannelDeregistrationResponse DS —» CP

DCD-CPR RequestForUsageReport DS « CP
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DCD-CPR UsageReport

DS - CP

DCD-CPDE ChannelSuspendRequest

DS - CP

DCD-CPDE ChannelSuspendResponse

DS ~ CP

DCD-CPDE ChannelResumeRequest

DS - CP

DCD-CPDE ChannelResumeResponse

DS ~ CP

DCD-CPDE ChannelSuspendNotification

DS ~ CP

DCD-CPDE ChannelResumeNoatification

DS - CP

DCD-CPDE ChannelResumeConfirmation

DS - CP

DCD-CPDE ContentUpdateRequest

DS - CP

DCD-CPDE ContentUpdateResponse

DS « CP

DCD-CPDE ContentUpdate

DS —~ CP

DCD-CAR ApplicationRegistrationRequest

DECA - DC

DCD-CAR ApplicationRegistrationResponse

DECA ~ DC

DCD-CAR ApplicationDeregistrationRequest

DECA - DC

DCD-CAR ApplicationDeregistrationResponse

DECA « DC

DCD-CAR SubscriptionRequest

DECA - DC

DCD-CAR SubscriptionResponse

DECA —~ DC

DCD-CAR SubscriptionUpdateRequest

DECA - DC

DCD-CAR SubscriptionUpdateResponse

DECA — DC

DCD-CAR UnsubscriptionRequest

DECA - DC

DCD-CAR UnsubscriptionResponse

DECA — DC

DCD-CAR UnsubscriptionNotification

DECA ~ DC

DCD-CAR SubscriptionValidationRequest

DECA — DC

DCD-CAR SubscriptionValidationResponse

DECA —» DC

DCD-CAR ChannelMetadataUpdate

DECA — DC

DCD-CADE ChannelDiscoveryRequest

DECA - DC

DCD-CADE ChannelDiscoveryResponse

DECA — DC

DCD-CADE ContentRequest

DECA - DC

DCD-CADE Content

DECA ~ DC

DCD-CADE ContentSubmitConfirmation

DECA & DC

DCD-CADE ContentSubmitRequest

DECA - DC

DCD-CADE ChannelSuspendRequest

DECA - DC

DCD-CADE ChannelSuspendResponse

DECA —~ DC

DCD-CADE ChannelResumeRequest

DECA - DC

DCD-CADE ChannelResumeResponse

DECA ~ DC

DCD-CADE ChannelSuspendNotification

DECA —~ DC

DCD-CADE ChannelResumeNoatification

DECA ~ DC

DCD-CADE ChannelDiscoverylnfo

DECA —~ DC
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14.Terminal Capability Disclosure

DCD Clients and DCD Servers SHALL support the medras specified in [OMA-UAPROF] for disclosure oCD-
related device characteristics.

14.1 UAProf Schema Extension

During the DCD Client Activation process, the DCDe@t SHALL disclose its UAProf including attribugdérom the DCD
Characteristics component defined below.

DCD Clients MAY use attributes from other composenitthe UAProf schema to indicate capabilitiethef other device
components.

14.1.1 DCD Attributes in Other Components of the UAProf Schema

The UAProf specification includes a schema contgjrattributes that describe the client hardware ptftowser user-agent,
network characteristics and more. Some of thebaties included in the aforementioned specificaéi@o apply to the DCD
Client, e.g. “CpuType”, and “PushMessageSize”. &aomplete reference to the attributes availabteenJAProf schema,
please see [OMA-UAPROF].

14.1.2 Summary of the DCD Characteristics Component

A normative description can be found in AppendixTBe table below summarizes the attributes defimignin the DCD
Characteristics component.

Component: DcdCharacteristics

Attribute Description Resolution | Datatype Example(s)
DedClientName Name of the DCD Client, in vendor / client/ 1, ;o Literal  |"SPARQY/DC-Leet/1.0"
version format.
DCD versions supported by the DCD Client, Literal
DcdVersion conveyed as Locked ba “1.0", “1.1”
majorVersionNumber.minorVersionNumber. 9
. “UMTS”, “WIMAX”,
DcdSupportedBearers ;’ratr;]sépgétv?ceearers e DIED AR 27 SUFEe e Locked Ik;geral “LTE”, “802.11",
y ' 9 “BCAST", “CBS”
Transport protocols for DCD that are Literal “ _— o
DcdSupportedProtocols supported by the device for P2P bearers. Locked bag HTTP”, “HTTPS
Content delivery methods supported by the Literal P "
DcdSupportedMethods DCD Client. Locked bag Pull”, “Push
DCD session authentication methods Literal “digest-user”, “digest-
DAL supported by the device. Locked bag gba’, *x509”
DcdAcceptSchema DCI? packaging schema supported by the Locked Literal dcc’?-{fml , atom+c1cd-
device. bag xml”, “rss+dcd-xml

Note: The DCDSupportedBearers values shown arefgadly defined in the DCD-XML schema for use irdD, and
supported by the DCD-XML compact binary encodingdfional values that may apply for different netksare defined
by the Open Mobile Naming Authority (OMNA) and debed at the OMA website at URL:
http://www.openmobilealliance.org/tech/profiles/psphema-20070511.aspx
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15. DCD Compact Encoding

15.1 Introduction

WBXML 1.3 [WBXML] is a simple method that allows empacting XML documents in a lossless manner. A WBXM
decoder processes a WBXML encoded document bypirgieng it byte-by-byte. Some bytes represent diegpichstructions,
some represent XML element start tags, attributeasaor attribute values. The decoding processisfsl. The decoder
maintains one global state, which determines whietlie processing elements, or attributes. Witsich state, the decoder
maintains an independent notion of a selected pade.

15.1.1 Associating XML Documents with WBXML Token Values

An external typing system has to be used to agsokislL documents with WBXML token values.

If the document is transported by WSP, HTTP, CB8,media type has to be used. Since the tokenssaheeassociated
with the media type, and not a particular versibthe document type definition, the tokeniser ddpendent of the
document type version; and can tokenise any versitime document type. To ensure compatibility kesov different
versions of user-agents and tokenisers, the usstégs to support both the binary token valuethaditeral value for all
tags, attribute names, and attribute values.

15.1.2 WBXML Document Format

A WBXML document construct as a sequence of thiefohg elements:

1. WBXML version used.

2. The Document Public Identifier

3. Character set used to encode strings

4. A string table.

5. WBXML Body containing the encoded XML body

15.2 DCD implementation

DCD enabler SHALL use the compact encoding onlydimwnlink (i.e. DCD Server to DCD Client) when ugithe WAP-
Push bearer and/or the CBS bearer.

15.2.1 DCD Media Type

The following Media Types are supported by DCD arelcarried by the relevant mechanism dependirieiransport
bearer that is used i.e. HTTP headers, WSP or D€&delr for CBS (see [DCD-TS-CBS]).

Textual form (XML): application/vnd.oma.dcd
Tokenised form (WBXML): application/vnd.oma.dcdc

When used over WAP-PUSH or over CBS the same toka&lngs are assigned:

Media-Type WSP Assigned number | CBS Assigned number
application/vnd.oma.dcdc 0x54 0x54
application/vnd.oma.dcd 0x53 0x53

Table 180 M edia Type tokens assignment
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15.2.2 WBXML version
For this specification, WBXML 1.3 is used. Thigépresented by the version byte value 0x03 as fagean [WBXML].
15.2.3 WBXML Document Public Identifier

The Document Public Identifier is/fOMA//DCD 1.0//EN” is registered by OMNA, and is represented asglsibyte value
0x15.

15.2.4 Character set

The character set to be used is UTF-8, represastede byte value 0x6a.
The value of the WBXML Charset field is the MIBEnwmalue assigned by the IANA for the character entpf(see
[IANACharset))).

15.2.5 String table

The string table is always empty for DCD, this@pnesented as one byte values 0x00 (represensitigng table length of 0).
15.2.6 WBXML Body

Following the above header's parameters, therddgg. This is a sequence of codes from the codegaignaling
processing instructions, element tags, attributeesaand values. The decoder starts with tag cagie @aand attribute code
page O.

The next sections contain tables of the DCD assignenbers. OMA is responsible for administeringuhkies. The
following describes the process requirements foniagstration of DCD assigned numbers:

* New entities SHALL be added at the end of any w&ble

*  When removing an entity in one of those tables attmgned number SHALL be deprecated and it SHAOTNbe
re-used for another entity.

» Ifthe encoding rules of an entity need to be cledng new entity SHALL be created.

15.2.6.1 Element tag Tokens
The following token codes represent tags in codge @zro (0). All numbers are in hexadecimal.

Tag Name Token [0x]
Adaptation-Capability 5
Application-1D 6

Available-Bearers-Report

Broadcast-Service-ID

ChannelDiscoverylnfo_overDCD3

ChannelDiscoveryNotification

Channel-lcon

Channel-ID

O 0O | W |>» |© |0 |

Channel-ID-Filter
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Channel-IDs E

Channel-Metadata F

ChannelMetadataUpdate _overDCD3 10
ChannelResumeNotification _overDCD3 11
Channels-Added 12
Channels-Removed 13
ChannelSubscriptionNotification _overDCD3 14
Channels-Updated 15
ChannelSuspendNotification_overDCD3 16
ChannelUnsubscriptionNotification_overDCD3 17
Charging-Metadata-Type 18
Charging-Rules 19
ClientDeactivationNotification 1A
Client-Package 1B
Content 1C
Content-ID-Filter 1D
Content-Type-Filter 1E
ContentUpdateNotification _overDCD2 1F
ContentUpdatePush _overDCD2 20
ContextuallnformationUploadRequest 21
DC-CNT-Metadata 22
DCD-Content-Reference 23
Free-Storage-Report 24
Message-ID 25
Mime-Type-Filter 26
Policy-ID 27
Preferred-Bearers-Report 28
Price 29
Purchase-Options 2A
Reason 2B
Report-Frequency 2C
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Reporting-Schedule 2D
Report-Policy_CI 2E
Report-Policy UT 2F
RequestForClientActivation 30
RequestForUsageTrackingReport 31
Reserved-Storage-Report 32
Roaming-Status-Report 33
Session-ID 34
Storage-Report-Policy 35
Subscription-1D 36
Tracking-Schedule 37
Usage-Report-Server-Address 38

Table 181 Element Tag Tokens
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15.2.6.2  Attribute Start Tokens
The following token codes represent the start cditaiibute in code page zero (0). All numbers arkéxadecimal.
Attribute Name Attribute Value Prefix Token [0X]
COMMON ATTRIBUTES

xsi:schemalocation 5
xsi:schemalocation "http://www.openmobilealliancemtoma-dcd/1.0" 6
xmins:dcd 7
xmins:dcd "http://www.openmobilealliance.com/omaitic0” 8
xmins:xsi "http://www.w3.0rg/2001/XMLSchema-instaxic 9
Amount A
Aux-Content-Link B
Channel-Description C
Channel-ID D
Channel-Name E
Content-Address F
Content-Delivery-Notification 10
Content-Encoding 11
Content-Expiration 12
Content-ID 13
Content-Length 14
Content-Name 15
Content-Price 16
Content-Protection 17
Content-Storage-Location 18
Content-Types 19
Content-Updated 1A
Cost-Information 1B
Currency 1C
Delivery-Priority 1-Low 1D
Delivery-Priority 2 - Medium 1E
Delivery-Priority 3 - High 1F
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Attribute Name Attribute Value Prefix Token [0X]
Emergency-Content 20
Genre 21
Matching-Applications 22
Mime-Type 23
Mime-Types 24
Parental-Rating 25
Purchase-Option-Id 26
Replaces-Content-1D 27
Storage-Reservation 28
subscription-required 29
Updated 2A

Table 182 Common Attribute Start Tokens

15.2.6.3 Attribute Value Tokens

The following token codes represent attribute valimecode page zero (0). All numbers are in hexautc

Attribute Value Token [0X]
.com/ 85
.edu/ 86
.net/ 87
.org/ 88
.mobi/ 89
WWW. 8A
.com 8B
.CO 8C
wap 8D
http:/ 8E
http://www. 8F
https:// 20
https://www. 91
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Attribute Value Token [0X]
False 92
True 93
EUR 94
uSsSD 95
GBP 96
802.11 97
any-change 98
BCAST 99
CBS 9A
exhausted 9B
home 9C
international 9D
LTE 9E
on-demand 9F
roam A0
UMTS Al
WiIMAX A2

Table 183 Attribute Value Tokens

15.2.7 Encoding of data type DateTime

DateTime data MUST be encoded as OPAQUE data with aumber in the string represented by its 4ibady value. Any
non-numerical characters (“T”, “Z”, “-“, and “:")ra discarded. Trailing zeros (from right to leftlJ8T be pair-wise
omitted.

For example, “2008-07-21T06:40:00Z” is encoded ®itooctets as follows:

Number “2" “0” “0” “8” “0” “r" ‘2" ‘1" “0” “6” “4r “0” “0” “0”

Binary value 0010 0000 0004 1000 0000 0111 0010 1000 0000 0110 0100 0000 OOO(i) 0000

Octet (hex) 00100000 (20)) 00001000 (08)  00000LTL () 00100001 (21)| 00000110 (06 01000000 (4D orhitte

=
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16. Connection Profile Management

16.1 Default Connection Profile Managementby DCDM O

[DCD-MO-TS] describes the OMA Dynamic Content Delly (DCD) Management Object (MO) syntax that #rables
management of default DCD connection profiles. D@0O’s are created and managed by the OMA Device gament
(DM) entities DM Server and DM Client. The normatirequirements on the OMA DM entities are addrebydtie OMA
DM enabler. Those requirements include the gernenilling of management objects. This section dessrihe normative
requirements on DCD enabler entities, specific@lED Clients, related to DCD connection profiles@naged through
OMA DM.

Note that device-internal mechanisms for establesttrof a DCD MO are unspecified, e.g. populatiothefDCD MO from
default DCD Client configuration data. Also unsiiied are the internal interfaces between DM Cliemd DCD Clients,
through which the DCD Client is notified of changeshe DCD MO. The normative requirements on ti@&DOClient
address how DCD MO changes, either a new MO orgdsto an already-established MO, are incorpotayetie DCD
Client into its internal connection profile configdion.

16.2 Handling of Connection Profile Changes

When a DCD Client becomes aware of changes to ctioneprofiles managed as DCD MQO'’s through OMA Divia the
DCD-3 Connection Profile Update transaction:

» For the DCD-3 Connection Profile Update transactivithin the scope of the connection profiles retato each
DCD interface (DCD-1, DCD-2, and DCD-3), the DCDOebt SHALL find the applicable connection profile
instances to be updated by matching the “Namebate. If there is no “Name” attribute, the defguibfile is
updated.

» For changed connection profiles, DCD Clients SHAddd/update/remove the attributes and elementsdasated.
» For new connection profiles, DCD Clients SHALL ube attributes and elements as indicated.

» For changes to DCD-3 connection profiles relatedrt@xisting DCD session which the Session-TTL eadzero,
the DCD Client SHALL apply the changes immediately, establish a new DCD session per the conneptiofile.
If the Session-TTL value is non-zero, the DCD AliSRIALL apply the changes for the next DCD session.

» For changes to DCD-1 and DCD-2 connection profitdated to an existing DCD session, the DCD CI®iHALL
apply the changes for subsequent transactions.

» For removed connection profiles, DCD Clients SHAdpply the changes immediately.
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Appendix A. Change History
A.1 Approved Version History

(Informative)

Reference

Date

Description

n/a

n/a

No prior version —or- No previous version wit@MA

A.2 Draft/Candidate Version 1.0 History

i

Document I dentifier Date Sections Description
Draft Versions 26 May 2006 Initial draft
OMA-TS-DCD_Semantics-V1_0| 11 Aug 2006 Introduction based on 0043 (minutesAP0

20 Oct 2006 Headers of sections according to 0146

18 Dec 2006 Updated according to 0153R01 (mindi&5R01)

04 Jan 2007 Updated according to 2006-0191R01ugesr2007-0002)

14 Feb 2007 Updated according to 0003R02, 0004R02, 0005R031R01, 0022R03, 0050 an
0051R01 (minutes 0054)

21 Mar 2007 Updated according to 0081R01 (minQ633)

27 Apr 2007 Updated according to 0049R03, 0096, 0097R01, 0098&@ 0100R01 (minute
0106)

10 May 2007 Updated according to 0107R02 and 0108R02 (minut@g))and 0112R01 (minute
0134)

30 May 2007 Updated according to 0132R02, 0136R037 and 0138R01 (minutes 0145)

04 Jun 2007 Updated according to 0140R01, 0141R01 and 0147R@ihutes 0145), and CDf
DCD-2007-0001R01 (minutes CD-DCD-2007-0003)

18 Jul 2007 Updated according to CD-2007-0148R02, CD-DCD-200@6&R01, 0009, 0022R0
and 0025 (minutes 0041R01).

20 Jul 2007 Updated according to CD-2007-0149R01, CD-DCD-200@8R02, 0013R04
0015R01, 0042R01 and 0043R01 (minutes 0045).

02 Aug 2007 Updated according to 0014R02, 0027R03 and 0046Rtidufes 0055R03) an
0019R02, 0020R02 and 0021R01 (minutes 0059)

13 Aug 2007 Updated according to 0018R02, 0047B048R01 and 0049 (minutes 0062R01)

04 Sept 2007

Updated according to 0011R04, 0050R01, 0060R01 @@@1R01 (minuteg
0096R03). Note agreed 0073R01 is not uploaded yet.

11 Sept 2007

Updated according to 0077R02, 0078R02, 0079R01QR03, 0082R02, and 008
(minutes 0100).

26 Sept 2007

Updated according to 0094R02, 0097R01, 0098R01,3R@P, 0104R02 ang
0107R01 (minutes 0109)

30 Oct 2007 Updated according to 0074R02, 0121R024R01 and 0125 (minutes 0134R02)
06 Nov 2007 Updated according to 0129R04 (minutes 0137) — (fettion 7.1.3.8 of 0129R04.
Next update will start from Section 7.1.3.9 of ORP4.

12 Nov 2007 Updated according to 0129R04 (min01&Y) Section 7.1.3.9 through the end,

16 Nov 2007 Updated according to 0116R01, 0138, 0139R01, 0hd3a46R01 (minutes
0150R01), and 0149 (minutes 0154).

24 Nov 2007 Updated according: (1) 0117R01 per R&A and emaitfdack Lee, Samsung at
2:40pm PST Nov 19 2007 (2) editorial comment from Rrimo, Celltick at 6:03am
PST Nov 21 2007

04 Dec 2007 Incorporates input to committee:

OMA-CD-DCD-2007-0160R01-CR_Sections_6.1.1_and.26.1
OMA-CD-DCD-2007-0164R01-CR_Sections_6.2.1_and.26.2
OMA-CD-DCD-2007-0165R01-CR_Metadata_tables_umlate
OMA-CD-DCD-2007-0168R01-CR_Aux_Content_Link
OMA-CD-DCD-2007-0169-CR_Content_Push_InconsisgeBtig_Fix
(As per minutes 0172R02 - 0162R02 and 0163R0haravailable on portal yet.
Editorial updates:

Change of references from [IOPPROC] to [SCRRUL&S] [RFC2234] to
[RFC4234]

Cross-references fixed

Styles and history table corrected as per 20@iplate
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Document | dentifier

Date

Sections

Description

06 Dec 2007

Incorporates inputs:
OMA-CD-DCD-2007-0162R02-CR_Semantics_TS_Usage_Tnack
OMA-CD-DCD-2007-0163R01-CR_UAPROF_Schema_Extension

14 Dec 2007

Incorporates input to committee:
OMA-CD-DCD-2007-0166R03-CR_Content_Upload
OMA-CD-DCD-2007-0176-CR_Content_Charging_Parameter
OMA-CD-DCD-2007-0183R02-CR_Deregistration_6_1_2
OMA-CD-DCD-2007-0189R01-CR_Personalisation
OMA-CD-DCD-2007-0180R02-CR_Section_6.1.4_Contentivieey
OMA-CD-DCD-2007-0187R01-CR_DCD_Metadata BCAST_AscdXarameters
Editorial updates:

20071211#1

20071211#4

Moved 5.1 State Model to 4.2.

replace in ChannelRegistrationResponse messagé.b/1) the “channel-address
with “push-publication-address”

To change the text in section 5 and 7 (remove sisspe of discovery messages
condition) and to add normative statement to sed@iclThe DCD Server SHOULD
avoid sending DCD-3 messages when all non-emergemaynels are suspended b
the DCD Client and the charges for DCD-3 messaigek foaming charges) may
apply.

Another point to be reflected in section 6 is: “TDED Client SHALL be capable
to accept emergency information even all the chisrare suspended.”

(As per minutes 0184R02)
The following 2 agreed CRs are not in portal yesthot implemented until next
revision:

OMA-CD-DCD-2007-0177R01-CR_Contextual_Informatiopdate

OMA-CD-DCD-2007-0181R01-CR_Section_6.2.5_Contentiveey

25 Jan 2008

Incorporates inputs:

OMA-CD-DCD-2007-0174R04-CR_Channel_Profile_Upddtamutes OMA-
CD-DCD-2008-0011)

OMA-CD-DCD-2008-0002R02-
CR_DCD_Channel_Metadata_for_SDP_Access_Parameterstés OMA-CD-
DCD-2008-0024)

OMA-CD-DCD-2008-0004-CR_Section_13_Error_Table (atés OMA-CD-
DCD-2008-0024)

OMA-CD-DCD-2008-0013R02-CR_CR_Editorial_ChangesT® (minutes
OMA-CD-DCD-2008-0024).

OMA-CD-DCD-2008-0014-CR_Change_of_Status_fieldsBtmolean (minutes
OMA-CD-DCD-2008-0024)

OMA-CD-DCD-2008-0015-CR_Message_ID_format (minu®®d4A-CD-DCD-
2008-0024)

OMA-CD-DCD-2008-0009-
CR_SDP_Access_Parameters_for_DCD_Application_fRr{fiinutes OMA-CD-
DCD-2008-0041)

OMA-CD-DCD-2008-0012-CR_Resolution_for_Al0017 (miast OMA-CD-
DCD-2008-0041)

OMA-CD-DCD-2008-0017-CR_Resolution_for_Al0018 (miast OMA-CD-
DCD-2008-0041)

The following 2 agreed CRs are still not in postat, and thus not implemented unti

next revision:
OMA-CD-DCD-2007-0177R01-CR_Contextual_Informatiorpdate
OMA-CD-DCD-2007-0181R01-CR_Section_6.2.5_Contentivieey

29 Jan 2008

Incorporates inputs (minutes 20074R08)
OMA-CD-DCD-2007-0177R01-CR_Contextual_Informatiorpdate

OMA-CD-DCD-2007-0181R01-CR_Section_6.2.5_ContBelivery
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Document I dentifier Date Sections Description

19 Feb 2008 Incorporates inputs (minutes 2008-8023
OMA-CD-DCD-2007-0175R02-CR_Channel_Charging_Paramet
OMA-CD-DCD-2008-0007R01-CR_Section_6.1.6_Channedcbvery
OMA-CD-DCD-2008-0008R01-CR_Section_6.2.6_Channedcbvery
OMA-CD-DCD-2008-0025R01-CR_Subscription_changesSection_5_and_7
OMA-CD-DCD-2008-0028-CR_AI23_Resolution
OMA-CD-DCD-2008-0029R01-CR_Appendix_C_Relocation
OMA-CD-DCD-2008-0030R01-CR_Section_4_Update
OMA-CD-DCD-2008-0031R01-CR_Section_6_Contextualotnfation_Upload
OMA-CD-DCD-2008-0036-CR_Resume_To_Repair_Request
OMA-CD-DCD-2008-0038R01-CR_Subscription_Section_6
OMA-CD-DCD-2008-0043R01-CR_Section_13_Error_Hargllin
OMA-CD-DCD-2008-0046R01-CR_TS_Section_9.1
OMA-CD-DCD-2008-0048-CR_Channel_Suspension_Section5
OMA-CD-DCD-2008-0052-CR_DCD_TS_Section_11.1

Incorporate inputs (minutes 2008-0062)
OMA-CD-DCD-2008-0058R01-CR_Semantics_TS_Metadatalathyl_Attribute

Incorporate inputs (result of R&A)
OMA-CD-DCD-2008-0037R01-CR_XML_Schema_Definition
OMA-CD-DCD-2008-0039-CR_GBA_Security_ID
OMA-CD-DCD-2008-0049R01-CR_TS_Section_12_Update

Incorporate Action Items (minutes 2008-0053R02):

DCD-2008-A005 / Al 20080130#2
DCD-2008-A006 / Al 20080131#1

7 Mar 2008 Incorporated inputs (minutes 2008-0@BHR

OMA-CD-DCD-2008-0034R03-CR_Channel_Suspension_Clign
OMA-CD-DCD-2008-0035R03-CR_Channel_Suspension_$aipe
OMA-CD-DCD-2008-0057-CR_Semantics_TS_Section_4 cilizip
OMA-CD-DCD-2008-0066R02-
CR_Semantics_TS_Contextual_Information_Upload_slizip
OMA-CD-DCD-2008-0068R02-
CR_Selection_of_Packaging_Schema_in_Session_Aicitivaip
OMA-CD-DCD-2008-0069R02-CR_Section_13_Error_Hargllibpdate.zip
OMA-CD-DCD-2008-0070R01-CR_UAPROF_Update.zip
OMA-CD-DCD-2008-0071R01-CR_Section_6_Usage_Trackiteport.zip
OMA-CD-DCD-2008-0072R01-CR_Emergency_Channels.zip
OMA-CD-DCD-2008-0074R01-CR_Un_Subscription_Sect®aip
OMA-CD-DCD-2008-0075R02-CR_Content_Item_Handling.zi
OMA-CD-DCD-2008-0078R01-CR_Sections_9.2_and_9.3.zip
OMA-CD-DCD-2008-0079R01-CR_Un_Subscription_Sectibzip
OMA-CD-DCD-2008-0080R01-CR_Channel_Unsubscriptign.z
OMA-CD-DCD-2008-0090-CR_XML_schema_adjustments_atedt TS
OMA-CD-DCD-2008-0091R01-CR_Channel_Meta_Data_update

Incorporated action items (minutes 2008-0086R01):
DCD-2008-A010 | Al 20080225#4
DCD-2008-A013 | Al 20080226#2
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28 Mar 2008 Incorporated inputs (minutes 2008-0086R01) thaewt uploaded before last
revision:
OMA-CD-DCD-2008-0076R02-
INP_Suspend_and_Resume_Confirmation_in_CADE_Interfa
OMA-CD-DCD-2008-0077R01-
CR_Channel_Suspension_in_TS_Semantics_Section_5

Incorporated inputs (minutes 2008-0104):
OMA-CD-DCD-2008-0100-CR_Charging_Section6
OMA-CD-DCD-2008-0101R01-CR_TS_Broadcast_Servibe
OMA-CD-DCD-2008-0105-CR_TS_Semantic_DCD_in_CRE&Im

Incorporated inputs (minutes 2008-0117):
OMA-CD-DCD-2008-0106-CR_Charging_Info_to_CP
OMA-CD-DCD-2008-0109R01-CR_ContentSubmission 0€109
OMA-CD-DCD-2008-0110-CR_ContentRepair_Deliveoy@rmation
OMA-CD-DCD-2008-0112R01-CR_Delivery_Interruptétiror
OMA-CD-DCD-2008-0113R01-CR_Operation_Interfadapping_re_AIl_009
OMA-CD-DCD-2008-0114R02-CR_Application_Regisiva

OMA-CD-DCD-2008-0118R01-
CR_Semantics_TS_Section_5_Figure_corrections

The following agreed CRs are not in portal yet, ting will not be implemented
until the next revision:

OMA-CD-DCD-2008-0111R02-CR_UsageReport

Editorial updates:
Renamed all occurrences of Content-PackagéeEXbntent-Package
Removed remaining references to “publish-iarotel-guide”
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Document I dentifier Date Sections Description
24 Apr 2008 Editorial updates:

Figure 38 updated as per OMA-CD-DCD-2008-0110-
CR_ContentRepair_DeliveryConfirmation

References added to Table 1
Headers corrected
OMA-TS-DCD_Semantics-V1_0-20080331-D editotesochange

Incorporated inputs (minutes 2008-0127):
OMA-CD-DCD-2008-0121R02-CR_Update_of_sect®B
OMA-CD-DCD-2008-0111R02-CR_UsageReport

Incorporated inputs (minutes 2008-0143):
OMA-CD-DCD-2008-0124-CR_TS_Semantics_Compantoding

OMA-CD-DCD-2008-0128-
CR_Semantics_TS_section_5.3_5.5_Figure_corrections

OMA-CD-DCD-2008-0129-CR_Semantics_TS_Secfforrigure_corrections

OMA-CD-DCD-2008-0130-
CR_Semantics_TS_Section_6_x_Content_Repair_Al014

OMA-CD-DCD-2008-0131R02-
CR_DCD_Channel_Metadata_for_Content_Filter

OMA-CD-DCD-2008-0132-CR_Update_of_section.®.1
OMA-CD-DCD-2008-0134R01-CR_Content_Notificatio
OMA-CD-DCD-2008-0135-CR_Subscription_Updates Section_7
OMA-CD-DCD-2008-0137-CR_Section_7_Figure_ccticns
OMA-CD-DCD-2008-0141R01-CR_AI_A007_Policy_P€hannel
OMA-CD-DCD-2008-0142R01-CR_AI_A008_DC_Emerggridandling

Incorporated inputs (minutes 2008-0151):
OMA-CD-DCD-2008-0133R01-CR_Update_of_sect®2.4
OMA-CD-DCD-2008-0144R01-CR_Channel_icon_in_@iel_metadata

OMA-CD-DCD-2008-0145-
CR_Content_SUbmission_Messages_over_CADE_IF_TS_18&na

OMA-CD-DCD-2008-0146R01-CR_Subscription_Upd&equest_A016
OMA-CD-DCD-2008-0149-CR_XML_Schema_Update

OMA-CD-DCD-2008-0150R02-
CR_Refer_the_Broadcast_Service_ID_for_CBS_only

OMA-CD-DCD-2008-0154R02-CR_Channel_and_ConténtData_Type

OMA-CD-DCD-2008-0156R03-
CR_AIl_A011Channel_Unsubscription_Confirmation

OMA-CD-DCD-2008-0157R01-CR_Section_12_HTTP_FOS

Incorporated action items:
DCD-2008-A019,
DCD-2008-A024,
DCD-2008-A025,
DCD-2008-A028,
DCD-2008-A029,
DCD-2008-A019,

2 editorial Ais from the CR 0135
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Document | dentifier

Date

Sections

Description

22 May 2008

Editorial updates:
lower-cased names of metadata attributes (someiweper case)

renamed ChannelSubscriptionNotification to SubsicmNotification (over DCD-3)
and ChannelSubscriptionResponse (DC to DS) to SiptisoNotificationResponse
(over DCD-3)

Incorporated inputs (minutes 2008-0170):
OMA-CD-DCD-2008-0161-CR_XML_Schema_Update_0501
OMA-CD-DCD-2008-0163R01-CR_Content_Metadata_TabttitsE
OMA-CD-DCD-2008-0165R01-CR_Channel_Metadata_TabtktsE

Incorporated inputs (minutes 2008-0170):
OMA-CD-DCD-2008-0169-CR_Section_Editorial_Al_in_BY_
OMA-CD-DCD-2008-0139R05-CR_Error_Notification

Incorporated inputs (minutes 2008-0197):
OMA-CD-DCD-2008-0182R01-CR_Usage_Tracking_Repordrkds
OMA-CD-DCD-2008-0184-CR_TS_Editorial_Update
OMA-CD-DCD-2008-0167R01-CR_Tokens_value_assignment

18 Jun 2008

Editorial updates:
as per editorial Al AO35 (note comments)

Incorporated inputs (minutes 208-0215R02):

OMA-CD-DCD-2008-0162R02-CR_SCR_Tables_for_Semanii&doc
OMA-CD-DCD-2008-0174R02-CR_Connection_Profile_Psiming.doc
OMA-CD-DCD-2008-0183R01-CR_Connection_Profile_Maggnt.doc
OMA-CD-DCD-2008-0187R01-CR_Semantics_TS_Server_gasslrhandling.doc
OMA-CD-DCD-2008-0189R02-CR_Channel_Unsubscription.d
OMA-CD-DCD-2008-0190R01-CR_Channel_Registration_dbetegistration.doc
OMA-CD-DCD-2008-0193-CR_Content_Metadata_Networke&#on.doc
OMA-CD-DCD-2008-0194-CR_Update_section_6.2.2_re 1Xl@doc
OMA-CD-DCD-2008-0201R01-CR_Content_Submission_Uedikiic
OMA-CD-DCD-2008-0202R01-CR_support_for_multiple_temt_packages.doc

OMA-CD-DCD-2008-0203R01-
CR_appendix_on_format_of Content_messages.doc

OMA-CD-DCD-2008-0208R01-CR_Update_of Section_8.doc
OMA-CD-DCD-2008-0216R01-CR_Channel_SUbscription w=ttbc

19 Jun 2008

Incorporated inputs (minutes 2008-B2P%:

OMA-CD-DCD-2008-0218R01-
CR_Usage_of_Content_Metadata_for_Content_Updateudedoc

OMA-CD-DCD-2008-0214R02-CR_Error_Handling_A21.doc
OMA-CD-DCD-2008-0191R01-CR_Content_Delivery_SectiBdits.doc
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Document | dentifier

Date

Sections

Description

16 Jul 2008

Incorporated inputs (minutes 2008-0241

OMA-CD-DCD-2008-0186R02-
CR_Special_consideration_when_using_broadcast

OMA-CD-DCD-2008-0221R01-
CR_Semantics_TS_Section_7.3_Update_for_Al_A030

OMA-CD-DCD-2008-0224R01-
CR_Semantics_TS_Definitions_and_Abbreviations_Updat

OMA-CD-DCD-2008-0225R01-CR_Semantics_TS_editenupeview
OMA-CD-DCD-2008-0226R01-CR_Section_6_Activati#i34
OMA-CD-DCD-2008-0228R02-CR_Error_Code_Mapping Messages
OMA-CD-DCD-2008-0229R02-CR_Content_Notification

OMA-CD-DCD-2008-0230-
CR_Content_Update_Request_for_All_Channels_Suletrib

OMA-CD-DCD-2008-0231R01-CR_Message_Consistent30880603_1
OMA-CD-DCD-2008-0233R01-CR_Personalization_Hamgll

OMA-CD-DCD-2008-0234R01-
CR_Channel_Metadata_in_CPR_SubscriptionResponse

OMA-CD-DCD-2008-0235R01-CR_Channel_Metadata_Magpo Messages
OMA-CD-DCD-2008-0236-CR_Authentication_Error_tdiéing

OMA-CD-DCD-2008-0239-
CR_Semantics_TS_section5.7_Content_Submissionefigur

OMA-CD-DCD-2008-0242R01-CR_Moving_to_Receive yomhode
OMA-CD-DCD-2008-0246R02-CR_Review_of_section_6
OMA-CD-DCD-2008-0252R01-CR_DC_Activation_and_P#aation_by DS
OMA-CD-DCD-2008-0260-CR_Broadcast_Service_ID App Profile

Incorporated inputs (minutes 2008-0257):
OMA-CD-DCD-2008-0255R01-CR_DateTime_data_typdiniten

Editorial updates:

as per editorial Al A021

as per editorial Al 20080623#2
as per editorial Al 20080623#3
as per editorial Al 20080623#4
as per editorial Al 20080623#6
as per editorial Al 20080625#1
as per editorial Al 20080625#2
as per editorial Al 20080625#3
as per editorial Al 20080623#4

as per editorial Als in OMA-CD-DCD-2008-0265-
MINUTES_09Jul2008_Conference_Call.doc

schema aligned to current TS version

08 Sept 2008

All

Updated according to resolutions of all “CLOSED” R comments in OMA-
CONRR-DCD-V1_0-20080903-I.

07 Oct 2008

All

Updated according to resolutiohalb*CLOSED” CONR comments in:
OMA-CONRR-DCD-V1_0-20080911-D
OMA-CONRR-DCD-V1_0-20080924-D
OMA-CONRR-DCD-V1_0-20081001-D

Incorporated inputs (minutes 2008-278):
OMA-CD-DCD-2008-0272R01-CR_Update_6.1.7.2_re2€0
OMA-CD-DCD-2008-0275-CR_Error_Code_C058
OMA-CD-DCD-2008-0276-CR_Reject_Clarification_410

Incorporated inputs (minutes 2008-282):
OMA-CD-DCD-2008-0281R01-CR_CONR_C267
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Document I dentifier Date Sections Description

15 Oct 2008 All Updated according to resolutionslbf CLOSED” CONR comments in:
OMA-CONRR-DCD-V1_0-20081008-D

Incorporated inputs (minutes 2008-290):
OMA-CD-DCD-2008-0285-CR_Edits_for_Tables_161d at62
OMA-CD-DCD-2008-0286R01-CR_Subscription_updatesC288_

Editorial updates:
As per minutes 2008-290 re: 0285
Schema corrections as per emails from Bryahvaol
Schema aligned to current TS version

24 Nov 2008 All Updated according to resolutionalbf CLOSED” CONR comments in:
OMA-CONRR-DCD-V1_0-20081021-D

Incorporated inputs (minutes 2008-300):
OMA-CD-DCD-2008-0291R01-CR_CONRR_C220_C221_C280
OMA-CD-DCD-2008-0292R01-CR_CONRR_C223
OMA-CD-DCD-2008-0294-CR_CONRR_C279
OMA-CD-DCD-2008-0295R01-CR_CONRR_C310
OMA-CD-DCD-2008-0296R02-CR_Flow_Correction_C06281

Editorial updates:
Moved XML schema definition (9.4) to OMA-SUP-RSDCD-V1_0

25 Nov 2008 21 Editorial fixes:
3.2 Added separation line in footer
17 Sorted 2.1 by alphabetical order

Applied styles in 3.2 Definitions

Applied styles in History box

Applied heading styles for Appendixes

Removed empty “17.Sections As Needed” and empty &

Table of contents updated

Candidate version 23 Dec 2008 All Status changed to Candidate by TP
OMA-TS-DCD_Semantics-V1_0 OMA-TP-2008-0493-INP_DCD_V1_0_ERP_for_Candidatpproval
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Appendix B.

The notation used in this appendix is specifiefBGRRULES].

B.1 SCR for DCD Client

Static Conformance Requirements

Item Function Reference Status | Requirement
DCD-C-001 Client Activation and 5.1,54,6.1.1 M
Deactivation
DCD-C-002 Application Registration| 5.2.1, 5.3.1, M
and Deregistration 6.1.2
DCD-C-003 Internal Subscription ang 5.5, 6.1.3.1, M
Unsubscription 6.1.3.4
DCD-C-004 External Subscription 5.5,6.1.3.2, (0]
and Unsubscription 6.1.3.4
DCD-C-005 Subscription 5.5.2,6.1.3.3 0]
Personalization
DCD-C-006 Channel Metadata 6.1.4 (0]
Update
DCD-C-007 Content Update Request  5.6,6.1.5.2,| M
6.1.5.3,6.1.5.6
DCD-C-008 Content Update Push 5.6, 6.1.5.4, M
6.1.5.6
DCD-C-009 Content Update 5.6, 6.1.5.5, M
Notification 6.1.5.6
DCD-C-010 Content Item Handling 6.1.5.6, 8.3 M
DCD-C-011 DCD-Managed Content| 6.1.5.6 O
Storage
DCD-C-012 Content Submission 5.7,6.1.6 M
DCD-C-013 DECA-Initiated 5.8,6.1.7.1, 0]
Suspension and 6.1.7.2
Resumption
DCD-C-014 DCD Client-Initiated 5.8,6.1.7.1, M
Suspension and 6.1.7.2
Resumption
DCD-C-015 DCD Server-Initiated 5.8,6.1.7.1, 0]
Suspension and 6.1.7.3
Resumption
DCD-C-016 DECA-Initiated Channell 5.2.2, 6.1.8.1, 0]
Discovery 6.1.8.3
DCD-C-017 DCD Server-Initiated 5.2.2,6.1.8.1, M
Channel Discovery 6.1.8.2,6.1.8.3
6.1.8.4,
DCD-C-018 Usage Tracking Report 6.1.9 0]
DCD-C-019 Contextual Information | 6.1.10 (0]
Upload
DCD-C-020 Charging 6.1.11 M
DCD-C-021 Content Repair 6.1.12 0]
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B.2 SCR for DCD Server

Item Function Reference Status | Requirement
DCD-S-001 Client Activation and 5.1,54,6.2.1 M
Deactivation
DCD-S-002 Application Registration| 5.2.1, 5.3.1 M
and Deregistration
DCD-S-003 Channel Registration and5.2.2, 5.3.2, M
Deregistration 6.2.3
DCD-S-004 Internal Subscription ang 5.5, 6.2.4.1, M
Unsubscription 6.2.4.5
DCD-S-005 External Subscription 5.5,5.5.3, 0]
and Unsubscription 6.2.4.2,6.2.4.5
DCD-S-006 Subscription 6.2.4.3 (0]
Compatibility
Verification
DCD-S-007 Subscription Update 6.2.4.4 O
DCD-S-008 Subscription 5.5.2 (0]
Personalization
DCD-S-009 Channel Metadata 6.2.5 (0]
Update
DCD-S-010 Content Publication 6.2.6.2 (0]
DCD-S-011 Content Update Request 5.6, 6.2.6.3, M
6.2.6.4,6.2.6.5
6.2.6.6
DCD-S-012 Content Update Push 5.6, 6.2.6.7 M
DCD-S-013 Content Update 5.6, 6.2.6.8 M
Notification
DCD-S-014 Content Item Handling 6.2.6.9, M
6.2.6.10, 8.3
DCD-S-015 Content Submission 5.7,6.2.7 M
DCD-S-016 DCD Client-Initiated 5.8,6.2.8.2 M
Suspension and
Resumption
DCD-S-017 DCD Server-Initiated 5.8,6.2.8.3 (@]
Suspension and
Resumption
DCD-S-018 Content Provider- 6.2.8.4 (@]
Initiated Suspension and
Resumption
DCD-S-019 DCD Client-Initiated 5.2.2,6.2.9.2 (@)
Channel Discovery
DCD-S-020 DCD Server-Initiated 5.2.2,6.2.9.3, M
Channel Discovery 6.2.9.4
DCD-S-021 Channel Guide 6.2.9.1 (@]
Compatibility
Verification
DCD-S-022 Usage Tracking Report 6.2.10 (0]
DCD-S-023 Contextual Information | 6.2.11 (0]
Upload
DCD-S-024 Charging 6.2.12 M
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Item Function Reference Status | Requirement
DCD-S-025 Content Repair 6.2.13 O
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Appendix C. Content Delivery message transformations in the DCD
enabler

This appendix shows examples of Content Delivergsages as sent/received by a DCD Server and a Oiebt.G~or
simplicity, only the ContentUpdate (over DCD-CADB) ContentUpdatePush (over DCD-2) Content (over DCD-CADE)
message chain is demonstrated in the examples bélther Content Delivery messages (e.g. Contenttépissponse) are
transformed in a similar manner. The examples sharenfor dcd-xml and atom-+dcd-xml packaging sche(sas Section
9).

C.1 dcd-xml Packaging Schema

The XML fragment below shows an example of a wetlffed ContentUpdate message over DCD-CPDE inte(fzee
Section 7.2.2.3). When the DCD Server receivesntassage, it extracts the server-related contetsidat associated with
the content package and uses this metadata togsrtoe client envelope. The DCD Sever may add datepDCD Client
related content metadata parameters, if necessary.

<dcd>
<ContentUpdate_overCPDE>
<server-package xmins:dcd="http://www.openmobiléatice.com/oma-dcd/1.0">
<ds-cnt-metadata content-block-id="0xA017” conterdt="0xB12F" deliver-at="2009-10-10T18:30:02Z" deligr-when-
roaming=true network-preferences="WiMAX;UMTS;LTE"parental-rating="G” delivery-priority="1 - Low” ddiver-per-
presence="willingness=open” .../>
<client-package>
<dc-cnt-metadata content-price="0.020ntent-id="0xB12F" parental-rating="G" delivery-piority="1 — Low"
content-updated =2009-10-1T10:30:00Z%/>
<content>
<!- the content block is opaque for the DCD enab#nd should be parsed by the application only -->
<x:text>“Wal-Mart Storethe world's largest retailer, on Tuesday reportequanp in earnings during
its key holiday quarter, topping analysts' estimat&hares of Wal-Mart jumped nearly 3 percent” gbxt><x:image>
“data:image/gif;base64,ROIGODdhMAAWAPAZ AWAAACSIyPgBwCcDkiLc7COgwyGHhSWpjQu5SygmCY sapyuvUUIVONmMOZEztagow
XhGargtWNO7PsFk90xQpgPTOrNTZ0Ux9xdvljLpwz3"</x:imag<x:ad>http://myads.com/SSXLSW&dc </x:ad>
</content>
</client-package>

</server-package>

<server-package>
</server-package>

<channel-id>Hot News</channel-id>
<subscription-ids>0x1765</subscription-ids>
</ContentUpdate_overCPDE>

</dcd>
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The XML fragment below shows an example of a wetlkied ContentUpdatePush message over a DCD-2dnte($ee
Section 7.1.2.1). When the DCD Client receives théssage, it extracts the content metadata assdeigth the content
package and uses this metadata to process thententeelope. The DCD Client provides some of theteat metadata

parameters to the DCD Enabled Client Applicatice(Section 8.3.2).

<dcd>
<ContentUpdatePush_overDCD2>
<session-id>123abc</session-id>
<message-id>17A78B02</message-id>
<channel-id>Hot News</channel-id>
<client-package>
<dc-cnt-metadata camttprice="0.02" metadata content-id="0xB12F" replees-content-id="0xB12F" content-encoding="GZIP”"
content-updated =“2009-10-1T10:30:00Z" /=
<content>
<I-tentent block is opaque for the DCD enabler and slbbe parsed by the application only -->
<x:text>"Wal-Mart Storethe world's largest retailer, on Tuesday reporteduap in earnings during
its key holiday quarter, topping analysts' estimat&hares of Wal-Mart jumped nearly 3 percent” gbxt><x:image>
“data:image/gif;base64,ROIGODdhMAAWAPAZAWAAACSIyPgiBwCcDkiLc7COgwyGHhSWpjQu5sygmCY sapyuvUUIVONmMOZEztagow
XhGargtWNO7PsFk90xQpgPTOrNTZ0Ux9xdvljLpwz3"</x:imagp<x:ad>http://myads.com/SSXLSW&dc </x:ad>
</content>
</client-package>

<client-package>

</client-package>

</ContentUpdatePush_overDCD2>

</dcd>

The XML fragment below shows an example of a wethfed Content message over a DCD-CADE interface $&etion
7.3.2.2). When the DCD Enabled Client Applicatieneives this message, it uses the content metadaided in thedeca-
content-metadatparameter to process the content payload embeddeddcd-contenelement.

<dcd>
<Content>
<deca-content-metadata content“@xB12F" replaces-content-id="0xB12F" content-updad =“2009-10-10T10:30:00Z" .../>
<dcd-content>
<x:text>"Wal-MaBtores, the world's largest retailer, on Tuesdaported a jump in earnings during its key holiday
quarter, topping analysts' estimates. Shares of Wrt jumped nearly 3 percent’</x:text>

<x:image>"datarage/gif;base64,ROIGODdhMAAWAPAZAWAAACSIyPqgcvt3wdldLc7COqwyGHIhS
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WpjQub5ygmCYsapyuvUUIVONmOZtfzgFzfagowXhGargtWNOFR30xQpgPTOrNTZ0Ux9xdvljLpwz3” </x:image>
<x:ad>http:fmds.com/SSXLSW&dc</x:ad>
</dcd-content>
</Content>

</dcd>

C.2 atom+dcd-xml Packaging Schema

The XML fragment below shows an example of a wethfed ContentUpdate message over a DCD-CPDE inte(fee
Section 7.2.2.3) with ATOM content packaged aceaydo atom+dcd-xml schema. When the DCD Serveliveséhis
message, it extracts server-related content metagabciated with the content package fronfebdelement and uses this
metadata to process the embedded ATOM feed. The B&/@r may add or update DCD Client related comtertadata
parameters, if necessary.

<feed xmiIns=http://www.w3.org/BIBtom xmins:dcd="http://www.openmobilealliance.cdoma-dcd/1.0>
<dcd:message-type> ContentUpdate_overCPDE</dcdsags-type>
<dcd:channel-id>Hot News</dcd:channel-id>
<dcd:subscription-id>0x1765</dcd:subscription-id>
<dcd:ds-cnt-metadata temt-block-id="0xA017" content-id="0xB12F" replacesontent-id="0xB12F"
deliver-at="2009-10-10T18:30:02Z" deliver-when-roang=true
network-peeénces="WiMAX;UMTS;LTE" deliver-per-presence="wilhgness=open” .../>
<dcd:detenetadata content-price="0.02" content-id="OxB12Replaces-content-id="0xB12F"
content-updated =“2009-10-10T10:30:00Z7/>
<I—the content below is opaque for the DCD enabderd should be parsed by the application only -->
<title>Top boess stories</title>
<link href="tgt//www.abc.com/bus/rss/’>
<updated>2009-01-08T11:59:55Z</updated
<id>urn:uuid:1724c695-cfb8-4ebb-aaa@dna344efaba</id>
<author>
<name>James Willis</name>
<email>jwillis@abc.com</email>
</author>
<entry>
<title>Wal-Mart reports jump in pfit</title>
<summary>Wal-Mart Stores, the wdslthrgest retailer, on Tuesday reported a jumpedarnings

during its key holiday quarter, topping analysesstimates.Shares of Wal-Mart jumped nearly 3 perce
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</summary>
<id>urn:uuid:61a73c8fB99-11d9-b93C-0003939e0af6</id>
<updated>2007-02-21T11:59:55Z</upskx

<link>http://abc.com/click/here.pl@8la344efaba</link>

</entry>
<entry>
</entry>

</feed>

<feed>

</feed>

The XML fragment below shows an example of a wethfed ContentUpdatePush message over the DCD+2aicee(see
Section 7.1.2.1) with ATOM content packaged aceaydo atom+dcd-xml schema. When the DCD Clientivesethis
message, it extracts content metadata associatedhi content package from tfedelement and uses this metadata to
process the embedded ATOM feed. The DCD Clientigdesvsome of the content metadata parameters ©GieEnabled
Client Application (see Section 8.3.2).

<feed xmIns=http://www.wR2005/Atom xmins:dcd="http://www.openmobilealliaxe.com/oma-dcd/1.0>
<dcd:message-type> ContentUpdatePush_overDCD2</dedsage-type>
<dcd:session-id>123abc</dcd:session-id
<dcd: message-id>17A78B02</dc: messdge
<dcd:channel-id>Hot News</dcd:channel-id>
<dcd:dc-cnt-metadata content-price="0.028mtent-id="0xB12F" replaces-content-id="0xB12F"
content-encoding="GZIP” content-updated =“20090-10T10:30:00Z" ../>
<l—the content below is opaque for the DCD enabéerd should be parsed by the application only -->
<title>Top business stories</title>
<link href="http://www.abc.com/bus/r8s
<updated>2009-01-08T11:59:55Z</updated
<id>urn:uuid:1724c695-cfb8-4ebb-aaa@dn344efaba</id>
<author>
<name>James Willis</name>
<email>jwillis@abc.com</email>
</author>

<entry>
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<title>Wal-Mart reports jump in pfit</title>
<summary>Wal-Mart Stores, the wadlgl largest retailer, on Tuesday reported a jumpdarnings

during its key holiday quarter, topping analysestimates.Shares of Wal-Mart jumped nearly 3 percen

</[summary>

<id>urn:uuid:61a73c81B99-11d9-b93C-0003939e0af6</id>
<updated>2007-02-21T11:59:55Z</afet>

<link>http://abc.com/click/here p80da344efaba</link>

</entry>
<entry>
</entry>

</feed>

<feed>

</feed>

The XML fragment below shows an example of a wethkfed Content message over DCD-CADE interface $&stion
7.3.2.2) with ATOM feed as a content payload. WtlenDCD Enabled Client Application receives thisssage, it uses the
content metadata includeddeca-content-metadaf@arameter to process the ATOM feed embedded iddtiecontent

element.

<feed xmins=http://www.w3.a2905/Atom xmIns:dcd="http://www.openmobileallian@am/oma-dcd/1.0>

<dcd:message-type> Content</dcd:message-type>

<dcd:channel-id>Hot News</dcd:channel-id>

<dcd:deca-content-metadata content-id="0xB12F" rgqgles-content-id="OxB12F”"

ntent-updated =“2009-1-1T10:30:00Z" .../>

<title>Top businederges</title>
<link href="http://ww.abc.com/bus/rss/’>

<updated>2009-01-0&BP:55Z</updated>

<id>urn:uuid:1724c695b8-4ebb-aaaa-80da344efaba</id>

<author>
<na>James Willis</name>
<email>jwillis@abc.com</email>
</author>

<entry>

<title>Wal-Mart reports jump in profititie>
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<summary>Wal-Mart Stores, the world'sdgest retailer, on Tuesday reported a jump in eargs
during its key holigauarter, topping analysts' estimates.Shares of MWkrt jumped nearly 3 percent
</summary>
<id>urn:uuid:61a73c80-d399-11d9-b93C-¥B9eOaf6</id>
<updated>2007-02-21T11:59:55Z</updated>

<link>http://abc.com/click/here.pl?80dd8efaba</link>

</entry>
<entry>
</entry>

</feed>

<feed>

</feed>
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Appendix D.

This section is normative.

<?xml version="1.0" ?>

<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rd
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:prf="http://www.wapforum.org/profiles/DCD/ccp

<rdf:Description rdf:ID="Component">

<rdf:type rdf:resource="http://www.w3.0rg/2000/01/r
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/20
<rdfs:label>Component</rdfs:label>

<rdfs:comment>A Component within the CC/PP Schema i
capabilities and preferences information.</rdfs:com

</rdf:Description>
<l--

<l-- **+* Properties shared among the components*
<rdf:Description rdf:ID="component">

<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:label>component</rdfs:label>

<rdfs:comment>The component attribute links the var
node(profile).</rdfs:comment>

</rdf:Description>
<l--

<l-- *xx% Component Definitions *****  -->
<rdf:Description rdf:ID="DcdCharacteristics">
<rdf:type rdf:resource="http://www.w3.0rg/2000/01/r
<rdfs:subClassOf rdf:resource="#Component" />
<rdfs:label>Component: DcdCharacteristics</rdfs:lab

<rdfs:comment>The DcdCharacteristics component cont
Delivery capabilities, such as bearers and protocol
etc.</rdfs:comment>

</rdf:Description>
<l--

<l-- *x Component: DcdCharacteristics ***+* -
<l--

<l-- wk Attributes for component: DcdCharacteri
<rdf:Description rdf:ID="DcdClientName">

<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: Name of the DCD Client,
Resolution: Locked Examples: "SPARQY/DC-Leet/1.0"</

</rdf:Description>

<rdf:Description rdf:ID="DcdVersion">

<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: DCD versions supported b
majorVersionNumber.minorVersionNumber. Type: Litera
"1.1"</rdfs:comment>

</rdf:Description>

<rdf:Description rdf:ID="DcdSupportedBearers">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: Transport bearers for DC
Resolution: Locked Examples: "UMTS", "WiMAX", "LTE"

</rdf:Description>

UAProf Schema for DCD Characteristics

f-syntax-ns#"

pschema-20071120#">

df-schema#Class" />
00/01/rdfschema# Resource" />

s a class of related properties that describe the
ment>

Fkkkkkk kR kkkk IRk S

rREK >

2-rdf-syntax-ns#Property" />

ious components to the root

Fhkkkkkkkkkkkkkkkkkkk

df-schema#Class" />

el>

ains properties of the device's Dynamic Content
s supported, authentication methods,

Fhkkkkkkkkkkkkkkkkkkk
->
Fhkkkkkkkkkkkkkkkkkkk

stics **xx o>

2-rdf-syntax-ns#Property" />

in vendor / client / version format. Type: Literal
rdfs:comment>

2-rdf-syntax-ns#Property" />

2-rdf-syntax-ns#Bag" />

y the DCD Client, conveyed as
| bag Resolution: Locked Examples: "1.0",

2-rdf-syntax-ns#Property" />
2-rdf-syntax-ns#Bag" />

D that are supported by the device. Type: Literal b
,"802.11", "BCAST", "CBS"</rdfs:comment>

ag
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<rdf:Description rdf:ID="DcdSupportedProtocols">

<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: Transport protocols for
bag Resolution: Locked Examples: "HTTP", "HTTPS"</r

</rdf:Description>

<rdf:Description rdf:ID="DcdSupportedMethods">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: Content delivery methods
Resolution: Locked Examples: "Pull", "Push"</rdfs:c

</rdf:Description>

<rdf:Description rdf:ID="DcdAuthMethods">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: DCD session authenticati
Resolution: Locked Examples: "digest-user”, "digest

</rdf:Description>

<rdf:Description rdf:ID=" DcdAcceptSchema ">
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdf:type rdf:resource="http://www.w3.0rg/1999/02/2
<rdfs:domain rdf:resource="#DcdCharacteristics" />

<rdfs:comment>Description: DCD packaging schema sup
Locked Examples: "dcd-xml", "atom+dcd-xml", "rss+dc

</rdf:Description>
</rdf:RDF>

2-rdf-syntax-ns#Property" />
2-rdf-syntax-ns#Bag" />

DCD that are supported by the device. Type: Literal
dfs:comment>

2-rdf-syntax-ns#Property" />

2-rdf-syntax-ns#Bag" />

supported by the DCD Client. Type: Literal bag
omment>

2-rdf-syntax-ns#Property" />

2-rdf-syntax-ns#Bag" />

on methods supported by the device. Type: Literal b
-gha", "x509"</rdfs:comment>

2-rdf-syntax-ns#Property" />

2-rdf-syntax-ns#Bag" />

ported by the device. Type: Literal bag Resolution:
d-xml"</rdfs:comment>

ag
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