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1. Scope

The DCD Enabler is designed to enable content éslisver a number of different underlying protocatsl bearer
technologies. This document specifies the bindiDCD to Cell Broadcast Service (CBS) bearersiGBEM/UMTS
networks, and special considerations that shouldken within DCD interfaces and metadata necegsdicilitate the use
of the DCD Enabler over the CBS bearer.

The interface between the DCD Server and a Celh@cast Center (CBC) is considered out of scopthferdocument.
However the responsibility and the expected behavib each entity are described.

The interface between the DCD Client and CB handléne ME/UE is assumed to be unidirectional dkelivery only from
the CB handler towards the DCD Client. Any othetiadaxchange between these entities is considereel dait of scope of
standardization. However the responsibility andekgected behavior of each entity are described.
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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” antrdbiuction”, are normative, unless they are exijiéghdicated to be
informative.

3.2 Definitions

Cell Broadcast Entity Generic name for the interface expose by the CB@itds the CBE, the interface is vendor specific.

Protocol
3.3 Abbreviations
BSC Base Station Controller (GSM)
CB Cell Broadcast
CBC Cell Broadcast Center
CBE Cell Broadcast Entity
CBEP Cell Broadcast Entity Protocol
CBS Cell Broadcast Service
DCH DCD-CBS Header
DDL DCD-Data-Length
DID DCD-ID
DPP DCD-Packet-Parameter
IE Information Element
ME Mobile Equipment (GSM)
OMA Open Mobile Alliance
PDU Packet Data Unit
PTM Point To Multipoint
PTP Point To Point
RNC Radio Network Controller (UMTS)
UDH User Data Header
UE UMTS Equipment (UMTS)
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Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-TS-DCD_CBS_Adaptation-V1_0-20081223-C.doc Page 9 (33)

4. Introduction

The OMA Dynamic Content Delivery (DCD) 1.0 Enabeovides a set of interfaces designed to enablerasination
functions and delivery of content to mobile usersaamne-to-one (point-to-point) or one-to-many @atcast) basis. The
content delivery functionality of the DCD Enablerdesigned to support multiple underlying netwadhinologies (i.e.
network types and/or bearers).

The 3GPP Cell Broadcast Service provides a trahspechanism that can be used for DCD data delifrery DCD Server
to DCD Client for both administration functions ashata delivery.

This document describes:
» the logical architecture of DCD enabler over CB&rbes
» the protocol stack and detailed layer by layer iogtions
» the CBS service provisioning to support DCD enabler

» the necessary metadata and interactions betweddGBeEnabler and CBS bearer to facilitate the aginof DCD
content over CBS.

This document first defines (in Section 5) the tadjiarchitecture for delivery of DCD content oveB& The document
then describes (in Section 6) the DCD over CBSqualtstack, Section 7 describes the required iotieras between the
DCD Enabler and CBS bearer and special considesati@at should be taken place when using DCD oB8 &cross each
relevant stage of the DCD lifecycle. Section 8 dégs normative behavior of each DCD-CBS compon@ettion 9
describes the special considerations that shoutdiss place when delivering the metadata over @B8hen specifying
application profile running over CBS.. Section ¥hgs reference information related to the use &XML including Tag
Tokens to support efficient encoding.

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
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5. DCD over CBS Architecture

5.1 General concept

The DCD architecture basic concept is describdeigare 1, one of the common deployment scenado®E€D is to run
over a cellular networks (e.g. GSM, UMTS etc')slrich scenario DCD Server will have access to skeellalar bearers
(HTTP, OMA-Push and CBS).

It can be assumed that DCD Server combines usag&®fcommunication (push or pull) with a PTM (broast)
communication. A good motivation for the use of PiEMvhen large number of users shares the sameriafimn.

CBS can be used for content delivery and for adstriaion info delivery where the information is mpiecific to a particular
user.

Mobile Client
—

Push Client

HTTP handler DCD Client

N CB handler
DCD Server

- v

Figure 1: DCD - the basic concept

DCD over CBS has 2 scenarios:

1. DCD Server deployed with both CBS and PTP bedmerapplications that require registration in DGBrver before
content delivery, and that use broadcast and Parekefor content delivery and/or administrationdtions.

2. DCD Server deployed with CBS as the only be¢@ee DCD Lifecycle in received-only devices in [DJB-Semantics])
for applications to which DCD Server is not a predition to receive content (e.g. Emergency Alemviges), or for receive-
only terminals that have no uplink capability oramxess authorization.

[0 2008 Open Mobile Alliance Ltd. All Rights Reserve  d.
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5.2 DCD over CBS Protocol stack

DCD over CBS protocol stack is described in Figtire

Application Data | ------ -]

Application Data

DCD XML/WBXML === mmmmm e

DCD XML/WBXML

DCD-CBS Header | -]

DCD-CBS Header

CB UDH

GSM/UMTS CBS

CBUDH e
D R ,
CBEP . CBEP 1 GSM/UMTS
. E CBS ]
DCD Server CBC

Figure 2: DCD over CBS protocol stack

Mobile Client

=

DCD
Client

cB
handler

)

In the above diagram (Figure 2) the DCD Server asta CBE (Cell Broadcast Entity), and connectiéadCBC over CBEP

(Cell Broadcast Entity Protocol).
At the Mobile Client side the protocol stack isided among 3 entities:

e CB handler — contains GSM/UMTS CBS layer and theUWIBH handler

» DCD Client — contains the DCD-CBS Header layer tn@dDCD XML/WBXML.

» Application — an entity that handles Applicationt®a

Details about the protocol stacks and DCD specfifiesiderations can be found in chapter 6.
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6. Protocol Stack Description
6.1 GSM/UMTS CB

Figure 3 describes the CBC connectivity to GSM/UMIgwork. CBC connectivity in GSM and UMTS share #ame
basic architecture, but entities names are differen

CBC i BSC ME !

CBC : RNC UE i

BSC — Base Station Controller (GSM)
CBC - Cell Broadcast Center

ME — Mobile Equipment (GSM)

RNC — Radio Network Controller (UMTS)
UE — UMTS Equipment (UMTS)

Figure 3: CBC basic architecture in GSM and UMTS

[BGPP 23.041] specify the cell broadcast basiatire for both GSM and UMTS.

In both GSM and UMTS within a CBC-BSC/RNC interfaaedCBS message is uniquely identified by theatipllessage
Identifier , Serial Number, andCell Identifier .

Note: In GSM there is additional parameter calléddnnel Indicator” that is not used.

* Message ldentifierparameter is a 2 byte long integer, more familgathee "Cell Broadcast Channel”.
DCD MAY use the Cell Broadcast Message ldentifeettee "Channel-ID" attribute.

For backward compatibility it is recommended th&Mwill use the following ranges of Message Ideéetif{from
3GPP 23.041):

0 A000 - AFFF (hex): PLMN operator specific rangeeThipe of information provided by PLMN operators
using these Message Identifiers is not guarantebeé the same across different PLMNs. If a Message
Identifier from this range is in the "search ligtie ME shall attempt to receive this CBS mess@gtal of
4095 channels)

» Serial Number parameter identifies a particular CBS message, iwmtniay be several pages in length.
» TheCell Identifier parameter identifies the broadcast area

Data Coding Scheme (DCS) is a CBS parameter teatiftbs the alphabet or coding employed for thesage characters
and message handling at the MS/UE and is passespaieently from the CBC to the MS/UE. This paramistelefined in
[3GPP 23.038].

DCS in the range of 1001 xxxx indicates a messatfeaWJDH structure, where xxxx bits determine émeoding of the
message (7bit, 8 bit or 16 bit) and the targetidason (ME specific, SIM card or TE specific)

DCD SHALL use DCS value 1001 0101 i.e. UDH PDU, Bjtecific, 8 bits.
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DCD MAY use DCS value of 1001 0001 UDH PDU, ME sfiec? bits
DCD MAY use DCS value of 1001 1001 UDH PDU, ME dfiec16 bits (UCS-2)

6.1.1 CBS based concatenation

The basic payload size of Cell Broadcast page isy82s. In order to enable delivery of informationger than 82 bytes a
concatenation mechanism should be introduced.

CBS in GSM and UMTS have inherent mechanisms ttoparmessage concatenation. It is assumed thattemation
decisions at this level are autonomously doneeatBC as result of the payload received from thé&[Berver, and from
the known limitations of both BSC/RNC and ME/UEgenaximum number of supported concatenated CB)age

6.1.1.1 GSM CBS based concatenation

In GSM the Cell Broadcast specification [3GPP 23]@kfine a header nam@&age-Parameter which enable concatenation
of Cell Broadcast pages to one long message watkimum size of 15 pages, or 1230 bytes of user. data

The CBC sends up to 15 pages over the air witleagingPage-Parameter value i.e.: 1/15, 2/15 ...15/15.
The CB handler in the ME SHALL reconstruct the GRyes to one long message.
6.1.1.2 UMTS CBS based concatenation

In UMTS the CB payloaddb data) is sent as one piece over the air to the UE migiximum size of 1246 bytes (user data
and control information), the internal structuretodcb data consist of up to 15 pages of 82 bytes (1230 byiEplre user
data, similar to GSM.

The CBC collect the DCD payload from the DCD Seraed construct the CB message as described in [2CRR1].

The CB handler in the UE SHALL reconstruct the Gigjgs to one long message (up to 1230 bytes) corgatme message
content only (remove all the control/header/contatien bytes) — see section 8.3.2.

6.2 CB UDH

All CB payload which carries DCD information comtaithe UDH, as described in section 5.2, primadlgefine
application port number (DCD Client).

CB UDH is constructed by the DCD Server and it $thdne passed through the CBC towards the CB haodl¢he ME/UE.

There are several values of information elemeiiistfiat 3SGPP allocated for messages with User Bataler (UDH)
structure, as defined in [3GPP 23.040 and 3GPF323.0

The relevant IE for use in DCD is:

Information Element (IE) Req Value [Hex] Meaning Comments

Source and Destination Mandatory 05 Application port addressing Destination

Port Addressing scheme, 16 bit address value is
registered in
IANA

Table 1: IE to be used in CBS UDH

The DCD Server SHALL use the DCD destination pddrass as allocated by IANA in a binary UDH to s&€D payload
over CBS as described in [3GPP 23.040 ].
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The CB handler in the UE SHALL use the DCD destoraport address as allocated by IANA in a binaBHJto receive
DCD payload over CBS as described in [3GPP 23.040 ]

6.2.1  Application Port Addressing 16 bit address

This facility allows CB messages to be routed te ohmultiple applications, using a method simitaf CP/UDP ports in a
TCP/IP network. An application entity is uniquetientified by the pair of source and destinatiort pddresses. The port
addressing is transparent to the transport.

The total length of the IE is 4 octets:
octet 1,2  Destination port.

These octets contain a number indicating the rewgiport, i.e. application, in the receiving device
octet 3,4  Originator port.

These octets contain a number indicating the sgrumnt, i.e. application, in the sending device.

A receiving entity shall ignore (i.e. skip over as@mmmence processing at the next information elénagry information
element where the value of the Information-Elerm2ata is Reserved or not supported.

Destination port number for DCD Client as allocabgd ANA: 7278 (Ox1C6E)

Source port number can get any value within thgeaof 2 bytes.

6.2.2  Segmentation and Reassembly

UDH concatenation mechanism which use specificaEgsnot allowed to be used according to [3GPP383.8nd therefore
SHALL not be used in DCD.

6.2.3 CB UDH construction example

The UDH for DCD over CBS contains one IE for Sousiod Destination Port Addressing.
The construction of the UDH is done according @GF® 23.040 ].
The complete UDH starts with one byte for UDH lén@itDHL) that specifies the length of the User Didesader (UDH)

The"Length-of-User-Data-Headefield is an integer representation of the numberabets within the User-Data-Headér
information fields which follow.

The following diagram describes a general CBS da&a, constructed in UDH format as a sequence BfIU Information
Element Identifier (IEl), Information Element Ddtangth (IEDL), Information Element Data (IED). Thkame sequence is
used for remaining Information Elements. The naisgload data encoded in 8 bit or 16 bit starts édistely after the
UDH end.

UDHL | IEla | IEDLa | IEDa | IEIb | IEDLb | IEDb | ... | 8 bit data or UCS-2 data

Figure 4: General construction of CBS message witdDH

To complete the byte stream presentation from i@e&.2.1], one byte of UDHL is added to get thenptete UDH value.
Example of IE encoding for Source and Destinatiort Rddressing:

Assuming that the received UDH is equal to: 06 83.G 6E 00 00

IE Type | IE Name Assign numbers | Comments
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UDHL UDH Length 06
IEla Appl. Port Addressing 16bit 05
IEDLa Length in Bytes of the Information 04
Element
IEDa Destination Port 0x1C6E 7278 oma-dcdocbs
(DCD over CBS)
Source Port 0x0000

Table 2: Encoding of CB UDH

6.3 CBEP

Cell Broadcast Entity Protocol is a hon-standamiigetocol exposed by CBC towards CBE's, usualbedaipon HTTP.
This protocol is intended to enable delivery ofediat specific locations in the GSM/UMTS networkspecified times, and
in specific formats.

The functionality of this interface and expectetidogor of the CBC are described in [3GPP 23.041].
DCD-CBS Header

The DCD-CBS Header (DCH) is part of the data deédefrom the CB Handler to the DCD Client.
The DCD-CBS Header is created by the DCD Server.
The DCD-CBS Header is following the CB UDH in thB&message structure.

The purpose of the DCD-CBS Header is to instruetRICD Client how to handle the DCD byte stream ikeszkefrom the
CB handler, in concept similar to HTTP headers tlesstcribe the content that follows.

The DCD-CBS Header has 3 primary objectives:

1. To ensure forward compatibility.
2. Identify the followed Content-Type
3. Enable concatenation of DCD-CBS messages

When using DCD-CBS Header to create DCD packetsatenation the DCD-CBS Header must be includedahn ©CD
packet as illustrate in Figure 5:

DCD XMLWBXML
Segmentation/Reassemble .. TTte-.l 7T el
‘CB—Header| UD»—IDCHl |DCD XMLWBXML ‘ ‘CB—Header| UD)—;DCHZ |DCD XMLWBXML ‘ |CB-Heade4UDH ‘DCHS ‘DCD XMLWBXML

Figure 5: DCD based concatenation

To support the DCD-CBS Header functions the follogvd bytes SHALL be included in each DCD-CBS messeg
describe in Figure 6:

e DCD-ID (DID) — 1 byte integer
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» Content-Type - 1 byte token, as specified in [$ecfi0.1]
o DCD-Packet-Parameter (DPP) - 1 byte
» DCD-Data-Length (DDL) — 2 bytes Integer

DID [1] |Content-Type [1] | DPP[1] | DDL[2] DCD XML\WBXML [DDL]

Figure 6: General construction of DCD message witbCD-CBS Header, with segmentation

When no DCD based concatenation is needed the DB®+Gessage will be constructed containing 2 bygeslér (DID
and Content-Type) as describe in Figure 7

DID [1] | Content-Type [1] DCD XML\WBXML

Figure 7: General construction of DCD message witbCD Header, no segmentation

6.3.1 DCD-ID (DID)
The first byte after the UDH in the CB payloadtie DCD-ID (DID).
This parameter is an 8-bit integer which identiftes DCD-CBS Header version (2 bits) and the DCCsGcket Identifier

(6 bits) received from the same Message Identifiecase of DCD-based concatenated message, abtizatenated
messages should share the same Packet Identifier.

Version Ind [2 bits]  Packet Identifier [6bits]

Figure 8: DCD-ID construction

Version Ind. values:

Value Meaning

00 DCD-CBS 1.0 header
(current version)

01 Reserve for future use

10 Reserve for future use

11 Reserve for future use

Table 3: Version Indicator values

When Packet identifier value is all "0" it meane thacket is not part of a segmented DCD messageofrzatenation) and
the followed IE do not exist:

o DCD-Packet-Parameter (DPP) - 1 byte
» DCD-Data-Length (DDL) — 2 bytes Integer

In case the Packet Identifier is not equal to 8, XD Client SHALL gather all DCD-CBS packets teassembled
message based on its DCD-ID and the values in @& Packet Parameter.
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6.3.2 Content-Type

The second byte after the UDH in the CB payload EHBe a one byte token that represents the DCD aggie as
specified in [Section 10.1].

6.3.3 DCD-Packet-Parameter (DPP)

This parameter is coded as two 4-bit fields. Thet field (bits 0-3) indicates the binary valuetioé total number of pages in
the CBS message and the second field (bits 4-19dteb binary the page number within that sequertte coding starts at
0001, with 0000 reserved. If a DCD Client receithes code 0000 in either the first field or the settield then it shall treat
the DCD-CBS packet exactly the same as a DCD-CBE&agtavith DCD Packet parameter 0001 0001 (i.englsiDCD
Message).

This parameter should be present only in case P&ietifier (in the DCD-ID) does not equal to "0".

This should be used to concatenate all the messageisig the same DID.

6.3.4 DCD-Data-Length (DDL)

The Chosen DCS [Section 6.1] is indicating the dafding:

If the CBS message is coded using 8-bit data, tBB{Data-Length field gives an integer representatibthe number of
octets within the DCD XML/WBXML field to follow.

If the chosen DCS is coded using the GSM 7 bituletdphabet, the DCD-Data-Length field gives aeger representation
of the number of septets within the DCD XML/WBXMlIefd to follow.

If the CBS message is coded using UCS2 data, tHe-Dger-Data-Length field gives an integer represtom of the
number of octets within the DCD XML/WBXML field tfollow.

This parameter should be present only in case Paidatifier (in the DCD-ID) does not equal to "0".

6.4 DCD XML/WBXML
6.5 Application Data

Application data is opaque data for the enableribbéing represent as OPAQUE data in the DCD XMBXWIL
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7. DCD over CBS Lifecycle Functions

This Section is complementary to Section 5 in [DT®-Semantics].

All the following sections deal with special considtions that should be taken when implementing [2@&bler based on
CBS.

The relevant sections from the [DCD-TS-Semantics]sdill applicable if not stated differently.

7.1 Client Activation and Deactivation

DCD Client that supports both 'normal' and receinér mode operation will operate in receive-onlydadf activation with
a DCD Server is unsuccessful.

7.1.1 Broadcast Service Identifier for DCD over Bro  adcast

[DCD-TS-Semantics] introduced the Broadcast Serliicas an identifier for the distribution source f2CD content
delivered over broadcast bearers. Use of the Bemtdervice ID is illustrated in the following exales:

« The DCD Service Provider needs to identify itselfie DCD transactions to a predefined group ofgjsehich
may be a subset or all of its users. The Broad®astice ID in this case is unique to the DCD Ser\Recovider. The
use of a Broadcast Service ID in this case ensiekdgery of related DCD transactions only to theeimded group of
users, and only in the intended service deliventexts, e.g. when they are in the service domaMaliile
Network Operators (MNO) providing CBS service te fdCD Service Provider.

» The DCD Service Provider supports globally usetuv/ices that are offered in common with other DGIV&e
Providers, and which are associated with Broadsastice ID’s established through standards or D@€biSe
Provider agreements. Examples may include traffat\@eather reports. The Broadcast Service ID mdhse is
common to all the associated DCD Service Providers.

« The DCD Service Provider provides Emergency Alemviges that are offered in common with other DGIVEe
Providers as industry initiatives or regulatoryugments. The Broadcast Service ID in this caseismon to all
the associated DCD Service Providers.

Applicable Broadcast Service IDs should be provittethe DCD Client by the DCD Server at Activatibthe CBS bearer
is expected to be used for DCD or by pre-configyitie device or during the application Registrapoocess if the DCD
Enabled Client Application was designed for thdte presence of this parameter is conditional orstipport of CBS in the
DCD Server and Client.

When the application defines the Broadcast Semitzethe DCD Client should accept and deliver tority DCD-CBS
message which contain one of the specified Broad®awvice-ID values.

When Broadcast Service ID is preset in the devigdlues will be used in conjunctions with Broatcaervice ID allocated
by the DCD Server during client activation.

The DCD Server should include a Broadcast Seniicim leach applicable message sent to the DCD Ghieeit CBS.

Transactions received with a Broadcast Servicehdukl be associated with each DCD-Enabled Cliergli&ation that
registered with the related DCD Server, unlesgrdresaction specifies a particular Application-1D.

7.2 Registration

7.2.1  Application Registration

Application can express it willingness to work o@BS by filling out the relevant parameters in B@D-3 connection
profile or by referring by name to the CBS basednaztion profile. Otherwise the DCD Client usedigault DCD-3
connection profile set by the Service Provider.
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When Application is designed to work with a specBervice Provider it can set the Broadcast Sefidida the DCD-3
Connection Profile as part of the Application pl@find ensure by that working only when in the ®erfProvider network.

7.2.2  Channel Registration

In the channel registration process the Contentieo can express its willingness to use broadeeater as delivery
mechanism, but the Service Provider can overr@deXbntent Provider preference and it has the cosekect which
broadcast bearer to use.

7.3 Deregistration

As described in [DCD-TS-Semantics] section 3.

7.4  Session management

In the case of using CBS as the delivery beareB#ssion-id element is not used, instead the BesteRervice-ID element
is used to identify the source of the broadcastasset during the activation process.

DCD-CBS message that is received with unauthorBredgdcast-Service-ID SHALL be dropped (unless theaBcast-
Service-ID element has a well known value e.gsfgrporting Emergency alerts).

7.5 Subscription

Subscription to CBS based channels is mainly iriesabscription and initiated from the DCD enab®i&nt Application.

Subscription to a CBS based channel means th&@fe Client begins listening to the broadcast chansing the Cell-
broadcast-message-id parameter, specified in tHa-D€onnection profile, and start handling the reze content.

Also, a subscription can be established basedfomiation received through channel discovery opemnadr based on
information obtained outside the enabler (e.g.)iagton “knowledge” or user “knowledge”).

Upon channel discovery of a channel for which thigssription-required attribute in the channel-matads true, the DCD
Client SHALL immediately begin content reception.

When using CBS based channels, the Content delstart/immediately after the DCD Client registez tell-broadcast-
message-id in the CB handler on the device (it happen before the ChannelSubscriptionRequest igséme DCD
Server).

Unsubscription from CBS based channels is bein@ docally at the client without waiting to the ubsaription
confirmation from the DCD Server. The unsubscriptiequest to the DCD Server can be sent immediatedg a piggy
back to other DCD Client originated messages.

7.6 Delivery

Content delivery over CBS is done using DCD-2 ifsteg as described in [DCD-TS-Semantics].
ContentUpdatePush and/or ContentUppdateNotificatia@rthe transactions that are used for contentealgl

Content Delivery become available after the DCBeflicompletes the local subscription procedure,stagt “listening" to
the Cell-broadcast-message-id according to DCDrhection-profile.

7.7 Suspension and Resumption

When Channel Suspension is initiated from the D@Bv& over CBS via the ChannelSuspendNotificati@ssage to notify
all subscribers in the broadcast area, the DCDnE8&IALL stop "listening" to the Cell-broadcast-reage-id until
ChannelResumeNoatification is received.
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When Channel suspension is initiated from the D@R#Eed Client Application using the ChannelSuspegiiRst massage
to the DCD Client for a CBS only channel the DCDe@t SHALL stop "listening" to the Cell-broadcasessage-id until
ChannelResumeRequest message is received frontbeHnabled Client Application.
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8. DCD over CBS operations
8.1 DCD Server

This Section is complementary to Section 6.2 in [DTS-Semantics]

All the following sections deal with special considtion that should be taken when implementing C8&bver based on
CBS.

The relevant sections from the [DCD-TS-Semantics]sdill applicable if not stated differently.

This document overrules any contradictions with[(DED-TS-Semantics] which related to the impleméotaof DCD over
CBS.

DCD Server MAY use CBS for DCD transactions. Ndi&ttthe decision about which transactions to uge which bearers
is a DCD Service Provider deployment issue.

DCD-3 transactions can be delivered to DCD Cliemvesr CBS only if a DCD-3 connection profile coniagthe cell-
broadcast-message-id attribute (the @BSsage-identifier) is defined for the DCD Client. Note that moreriteme CBS
message-identifier may be used, e.qg. for different types of deviaesser groups. DCD Servers SHALL specify an expkcte
CBSmessage-identifier when sending DCD-3 transactions over CBS.

DCD-2 transactions can be delivered to DCD Cliemsr CBS only if a DCD-2 connection profile contaigthe cell-
broadcast-message-id attribute is defined for t8®Tlient. Note that more than one CB#ssage-identifier may be used,
e.g. for different DCD channels, devices, or useugs. DCD Servers SHALL specify an expected @f&Ssage-identifier
when sending DCD-2 transactions over CBS.

Note that different values of the CB&ssage-identifier may be used for transactions of DCD-3 and DCDs23 deployment
decision of the DCD Service Provider.

The DCD Server SHALL bind the DCD payload (DCD XMto) CBS according to the protocol stack descrilmeGection
6) e.g. adding the UDH and the DCD-CBS header.

For WBXML encoding, the DCD Server SHALL use thek&n tables specified in [DCD-TS-Semantics] sectibn

DCD packages delivered over CBS SHALL be less tivaequal to 1230 bytes including the DCD data, U and the
DCD-CBS header (assuming CBS based concatenatited).

The DCD Server SHALL specify the target area (lmraindicators), message-identifier, DCS and ogtilyrthe timing
information for delivery for the CBC using the CBEP

When using CBS, since it is unacknowledged be#rsrmostly recommended to use repetition in otdéncrease the
reception probability.

8.1.1 Client Activation

DCD Servers SHALL include the Broadcast Serviceoibameter in the ClientActivationResponse mesdagerie are
applicable services to be delivered over CBS tdx6®-Enabled Client Application, e.g.:

» those issued by default for all users, e.g. for EE@ansactions or DCD-2 transactions

» those applicable for the specific user, e.g. bapeh subscriptions
8.1.2  Application Registration

No specific considerations.
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8.1.3  Channel Registration

DCD does not provide a specific means for ConteaviBlers to indicate a preference to use broaduseaters for content
delivery. DCD Service Providers and Content Prongdeill likely arrange such options as a part ofihess agreements.
Allocation of CBSmessage-identifier values to be used for CBS-enabled DCD channegiployment decision of DCD
Service Providers.

When including channel metadata for CBS-enabled RG&hnels in ChannelDiscoverylnfo messages, DCResger
SHALL include the dcd-2-connection-profile with thbocated CB3nessage-identifier for all DCD Clients that are not

configured with a default dcd-2-connection-profibe CBS. Note that how DCD Servers determine whénnecessary to
include the CBS3nessage-identifier is unspecified.

8.1.4  Channel Subscription

As described in [DCD-TS-Semantics] section 6.2.4.

8.1.5 Channel Metadata Update

The ChannelMetadataUpdate over CBS is a DCD-3 adims that MAY be used to update all DCD Clientbscribing to
the updated DCD-1/DCD-2 Channel, based on Servigeider deployment policy.

8.1.6  Content Delivery

When using ContentUpdatePush and/or ContentUppadifefstion over CBS the DCD Server SHALL set thppeopriate
parameters to target the relevant audience:

» CBS-massage-identifier as defined in the DCD-2 eatian profile as part of the channel metadata.

» Broadcast-Service-ID as allocated by the servioeider to its subscribers during activation or dl\kaown value
that is preset on the device.

* Channel-id value as specified in the channel mégada
8.1.7 Channel Suspension
ChannelSuspendNotification/ChannelResumeNotificaticer CBS MAY be used over DCD-3 when the DCD 8erv

temporary stop/start sending content over the ipdathannel (mainly to save power for the deviees) based on Service
Provider deployment policy.

8.1.8  Channel Discovery

The DCD-3 ChannelDiscoverylnfo/DCD-3 ChannelDisagidotification over CBS MAY be used over DCD-3 bdsm
Service Provider deployment policy.

8.1.9 Usage Tracking Report

RequestForUsageTrackingReport message over CBS bAYsed over DCD-3 based on Service Provider deyay
policy.

8.1.10 Contextual Information Upload

ContextuallnformationUploadRequest message over KBS be used over DCD-3 based on Service Proviggiayment
policy.
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8.1.11 Connection Profile Update

ConnectionProfileUpdate message over CBS MAY be oser DCD-3 based on Service Provider deploymelity

8.2 CBC

The CBC is the network entity that enables Cellagieast delivery in GSM/UMTS networks.
DCD Server SHALL be connected to the CBC using CBEP

The CBC SHALL receive the target area (locatiorigatbrs), message-identifier, DCS and the timirfgrimation if exist
from the DCD Server than it SHALL construct the D@8yload together with the DCD UDH and prepareitdelivery
over the GSM/UMTS network to the MS/UE.

If more than one CB page is required the CBC SHOUW&Ebgnized it by checking the DCD payload lengit ase the CB
based concatenation to create a long CB message.

8.3 CB handler
8.3.1 GSM CB handler

The CB handler in the ME will reassemble all CB gmeelated to the same message (up to 15 pagas torgg CB
message), construct them as one piece of useaddtdDH information as described in [3GPP 23.041].

The CB handler in the ME will then analyze the U identify the destination as the IANA-registeigatt for DCD
Client and then it will deliver the complete messagthe DCD Client according to the API it exposethe DCD Client.

The following table describes the necessary fidtds the CB handler API is expected to support:

Parameters/Fields Operation| Comments

CB header Get

message-identifier Get/Set the APl must suppoittedion to specific
message identifier

CB payload Get Constructed from:
UDH, CBS-DCD header and DCD body
or

CBS-DCD header and DCD body

UDH Get If not part of the CB payload

Length of CB payload Get The length of the assechGlB payload (as
described above) in case of CBS based
concatenation

Table 4: Necessary fields exposed by GSM-CB handl&PI

The above table does not dictate the API structheeinformation can be provided as one packagefofmation that will
require the DCD Client to parse and extract thevaht information or by implementing an API thah gaovide each
parameter individually (CB handler parse the CBsage and extract the required fields/parameters).

The CB handler SHALL not deliver incomplete usetada the DCD Client
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8.3.2 UMTS CB handler

The CB handler in the UE will reorganize the CBadas one piece of pure user data (originating eypt8D Server),
analyze the UDH IE, identify the destination asliA-registered port for DCD Client and then itlindeliver the
complete message to the DCD Client according tAfPkit expose to the DCD Client.

The following table describes the necessary fidtds the CB handler API is expected to support:

Parameters/Fields Operation | Comments

CB header Get

message-identifier Get/Set the APl must suppoistegion to specific
message identifier

CB payload Get Constructed from:
UDH, CBS-DCD header and DCD body
or

CBS-DCD header and DCD body

UDH Get If not part of the CB payload

Length of CB payload Get The length of assemblecdp@Boad (as
described above) in case of CBS based
concatenation

The CB handler is assumed to calculate the
length of the cb_data (with or without UDH,
CBS-DCD header, DCD body) that contains
no control information i.e. no CBS-Message
Information-Length bytes (see [3GPP
23.041)).

Table 5: Necessary fields exposed by UMTS-CB handlAPI

The above table does not dictate the API structheeinformation can be provided as one packagefofmation that will
require the DCD Client to parse and extract thevaht information or by implementing an API thah gaiovide each
parameter individually (CB handler parse the CBsage and extract the required fields/parameters)

The CB handler SHALL not deliver incomplete usetada the DCD Client

8.4 DCD Client

This Section is complementary to Section 6.1 in [BTS-Semantics]

All the following sections deal with special conaidtion that should be taken when implementing BiJient based on
CBS.

The relevant sections from the [DCD-TS-Semantics]sdill applicable if not stated differently.

This document overrules any contradictions with[(DED-TS-Semantics] which related to the impleméotaof DCD over
CBS.

DCD-3 transactions can be delivered to DCD Cliemsr CBS only if a DCD-3 connection profile contaignthe cell-
broadcast-message-id attribute (the GBSsage-identifier) is defined for the DCD Client. DCD Clients SHAldccept
DCD-3 transactions over CBS when received withlal\@BS message-identifier.
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DCD-2 transactions can be delivered to DCD Cliemvesr CBS only if a DCD-2 connection profile coniagthe cell-
broadcast-message-id attribute is defined for t8®[Tlient. DCD Clients SHALL accept DCD-2 transacis over CBS
when received with a valid CB8essage-identifier.

DCD Client SHALL support reassembly of messagesvoich the segments are received out of sequerg.enehe case
that a segment is incompletely received and isequently successfully received after retransmission

The DCD Client SHALL parse DCD payload accordingtte protocol stack described in [section 6] (DCBSCHeader and
DCD XML) and decode the data according the spetif@ntent-type (WBXML or text/XML).

8.4.1 Client Activation

Upon a successful ClientActivationResponse messhgd)CD Client SHALL begin use of any included Bdoast Service
IDs for reception of DCD transactions over CBS.

DCD Clients SHALL perform a “local activation” (i.eompleted through actions local to the termimdypfor DCD over
CBS when all of the following are true:

« an applicable dcd-3-connection-profile containihg tell-broadcast-message-id attribute is availaldeis
configured as a default or has been provided bZB{Enabled Client Application in Application Reggsion

» the terminal is receive-only (i.e. not capable atffadtransmission), or no applicable dcd-3-connegpimfile
containing the dcd-server-address attribute islaivia

Note that a dcd-3-connection-profile cell-broadaasssage-id provided by a DCD-Enabled Client Agglan is only
“applicable” to that DCD-Enabled Client Applicatioif a default dcd-3-connection-profile cell-broadtmessage-id is
configured, it is applicable to all DCD-Enabledétii Applications unless overridden for a specificDEnabled Client
Application.

DCD Clients SHOULD perform local activation only @i at least one applicable DCD-Enabled Client Agpion is
registered.

DCD Clients SHALL perform local activation, if natready activated, when the first applicable DCCxed Client
Application attempts registration.

DCD Clients SHALL perform local activation whenlaast one applicable DCD-Enabled Client Applicati®already
registered upon terminal startup.

DCD Clients SHALL activate with a DCD Server if applicable dcd-3-connection-profile containing tfoel-server-address
attribute is available.

DCD Client that supports both 'normal’ and CBS moplerations SHALL be capable of operating in reeewnly mode if
activation with a DCD Server is unsuccessful.

DCD Clients that have previously performed a lazlvation SHALL activate with a DCD Server if tBeCD Client
subsequently receives a dcd-3-connection-profifgaining the dcd-server-address attribute.

8.4.2  Application Registration and Deregistration

DCD Client MAY accept a dcd-3-connection-profilentaining the cell-broadcast-message-id attributerwteceived from a
DCD-Enabled Client Application in the DCD-CAR ApgditionRegistrationRequest.

For locally activated DCD, registration for CBS-bleal DCD-Enabled Client Applications SHALL be catesied complete
when the DCD Client accepts the DCD-Enabled Cligslication registration request.

If a PTP DCD-3 connection with a DCD Server is alale, registration for CBS-enabled DCD-Enablece@iiApplications
SHALL be considered complete only when the DCD-Wgation Registration transaction is successfatiynpleted.

DCD Client MAY accept a dcd-3-connection-profilentaining the broadcast-service-id attribute whereineed from a
DCD-Enabled Client Application in the DCD-CAR ApgditionRegistrationRequest. In such case the breadeavice-id is
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a list of allowed Broadcast Service IDs that thpligption is designed to work with, and the DCDe&dli SHALL use the
application's broadcast-service-id when DCD-CBSsages are received in the DCD Client and ignorerdifoadcast-
service-id defined by other means with respechiadpplication.

In case the broadcast-service-id was not set bpp@IB Enabled Client Application, the DCD Client SHAuse the
broadcast-service-id set by the DCD Server andksgt controlled by DCD MO or any other proprietamychanism.

DCD Client SHOULD request that the CB handler disgening to the DCD-3 broadcast channel when dlseapplicable
DCD-Enabled Client Application has deregistered.

8.4.3  Channel Subscription

The DCD Client is subscribed to a channel immediatfter the DCD Client has registered the Celldatcast-message-id in
the CB handler at the device.

8.4.4  Channel Metadata Update

Upon reception of ChannelMetadataUpdate over CBIBD Client SHALL behave according to [DCD-TS-Sentnes]
section 6.1.4.

ChannelMetadataUpdateConfirmation will be sentrafteecessful operation of the ChannelMetadataUpaladevith a
pseudo random delay as described in [DCD-TS-Sengriection 11.

8.4.5 Content Delivery

The DCD Client SHALL matches the following elemeimsthe content delivery message before acceptimgpeocessing
the message:

» Cell-broadcast-message-id - as specified in DCD+thection profile
» Broadcast-Service-ID as allocated by the DCD Setlueing activation
» channel-id - as associated by the channel metaftatasubscription

If one of the above elements in the message isnatthing to the allocated parameters in the DCErE|iThe DCD Client
SHALL drop the message.

8.45.1 Content Update Push

The DCD Client SHALL use a pseudo random delay escdbed in [DCD-TS-Semantics] Section 11 when senthe
DCD-1 ContentDeliveryConfirmation message to redtiee network load from the DCD Server (spreading BCD-1
ContentDeliveryConfirmation messages arriving fralirsubscribed DCD Clients).

In the broadcast case it is not recommended ttheatontent-delivery-naotification content metadattaibute to "true".

8.45.2 Content Notification

The DCD Client SHALL use a pseudo random delayescidbed in [DCD-TS-Semantics] Section 11, whertieg to the
broadcast ContentUpdateNotification with the DC@dntentUpdateRequest message to reduce the netwamtkrom the
DCD Server (spreading the DCD-1 ContentUpdateRequessages arriving from all subscribed DCD Clients

8.4.6  Channel Suspension
Suspension SHALL-NOT apply to “emergency” chanreslefined in [DCD-TS-Semantics] section 6.1.7.

8.4.6.1 Channel Suspension Requested by DCD Enabled  Client Application

When ChannelSuspendRequest/ChannelResumeReqrezstiised in the DCD Client from the DCD Enablede@ti
Application for CBS based channel, the suspenssomption SHALL be done locally by DCD Client sttpft "listening"
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respectively to the applicable cell-broadcast-mgsdd as specified in the DCD-2 connection profitehe channel
metadata.

DCD Client SHALL not send ChannelSuspendRequestiGéi®esumeRequest to the DCD Server when the chianne
delivered over CBS only.

8.4.6.2 Channel Suspension Notification by DCD Serv  er

When ChannelSuspendNotification/ChannelResumeMNatitin is received in the DCD Client the DCD cli&HALL
stop/start "listening" respectively to the applieatell-broadcast-message-id as specified in thBL2&onnection profile of
the channel metadata.

8.4.7  Channel Discovery

8.4.7.1 Channel Discovery Info from the DCD Server

When ChannelDiscoverylnfo message is received ove€BS the DCD Client SHALL-NOT send
ChannelDiscoveryConfirmation back to the DCD Server

8.4.7.2 Channel Discovery Notification from the DCD  Server

Upon reception of the DCD-3 ChannelDiscoveryNotfion message over CBS, DCD Client SHALL send a
ChannelDiscoveryRequest message to the DCD Seritleranpseudo random delay as described in [DCD-&®&dhtics]
Section 11.

8.4.8 Usage Tracking Report

Upon reception of RequestForUsageTrackingReporsagesover CBS, DCD Client SHALL send a UsageTragiRaport
message to the DCD Server with a pseudo randory dsldescribed in [DCD-TS-Semantics] Section 11.

8.4.9 Contextual Information Upload

Upon reception of ContextuallnformationUploadRedqumesssage over CBS, DCD Client SHALL send a
ContextuallnformationUpload message to the DCD &ewith a pseudo random delay as described in [OGEsemantics]
Section 11.

8.4.10 Connection Profile Update

Upon successful reception of ConnectionProfileUpaaéessage over CBS, DCD Client SHALL send a
ConnectionProfileConfirmation message to the DCBv&ewith a pseudo random delay as described ilJaS-
Semantics] Section 11.
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9. DCD Metadata Modifications for CBS
9.1 Channel Metadata

When Channel is configured to be delivered over €B&nel the selected CBS channel (i.e. messagéfide SHALL be
specified in the DCD-2 connection profile as ddsedliin [DCD-TS-Semantics].

9.2 Channel Discovery

Channel Discovery over CBS is enabled only when EBCE&»nnection profile is configured to receive Cla8ssages.

9.3 Application Profile

When DCD-Enabled Client Application is designedeoeive administration content over CBS it SHALlesify thecell-
broadcast-message-id value in the DCD-3 connection profile as parthaf Application Profile registration in the DCD
Client or it SHALL refer to the CBS based DCD-3 pention profile by 8cd-3-connection-profile-name”, otherwise the
DCD-Enabled Client Application will receive admitretive information according to the default DC@@nection profile
configured at the DCD Client.

9.4 DCD-3-Connection-Profile

DCD-3 connection profile in the DCD Client MAY caiihs a PTP DCD-3 connection profile and MAY consaenbroadcast
DCD-3 connection profile both can be active atsame time.
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10. DCD-CBS Reference Information

DCD-CBS is an application of [XML] version 1.0

10.1 DCD-CBS Media Type

DCD-CBS Media types are specified in [DCD-TS-Sernwashichapter 15.
The Media-Types tokens assignments for CBS areatkal by this document.

Media-Type tokens assignment:

Content-Type Assigned number
application/vnd.oma.dcdc 0x54
application/vnd.oma.dcd 0x53

Table 6: Media-Type Tokens assignment
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Appendix B.

Static Conformance Requirements

The notation used in this appendix is specifiepEmor! Reference source not found.

The assumption is that DCD-CBS SCR tables are domptary to DCD SCR tables as described in [DCDSE®antics],

and not planed to replace them.

B.1 SCR for DCD-CBS Client

Item

Function

Reference

Status

Requirement

DCD-CBS-C-001

Support DCD over
CBS Adaptation

M

DCD-CBS-C-017

DCD-CBS-C-002

Allocation of
Broadcast-Service-ID
during activation

8.4,84.1,94
[DCD-TS-Semantics]:
54.1

M

DCD-CBS-C-003

Application
Registration and
Deregistration with
CBS profile

8.4.2,9.3

DCD-CBS-C-004

DCD Server-Initiated
Channel Discovery
Push over CBS with
DCD-2 connection
profile

8.4.7.1

DCD-CBS-C-005

DCD Server-Initiated
Channel Discovery
notification over CBS

8.4.7.2

DCD-CBS-C-006

Internal Subscription
with DCD-2
connection profile
already set in the DCD|
Client

8.4.3

DCD-CBS-C-004 (with DCD+

2 connection profile)

DCD-CBS-C-007

Channel Metadata
Update over CBS

8.4.4

DCD-CBS-C-008

Content Update Push
over CBS

8.3,84,845,845.1

DCD-CBS-C-009
DCD-CBS-C-010

DCD-CBS-C-009

DCD based
concatenation

6.4

DCD-CBS-C-010

CBS based
concatenation

8.3,6.1.1

DCD-CBS-C-011

Content Update
Notification over CBS

8.45.2

DCD-CBS-C-012

DECA-Initiated Local
Suspension and
Resumption

8.46.1

DCD-CBS-C-013

DCD Server-Initiated
Suspension and
Resumption over CBS

8.4.6.2

DCD-CBS-C-014

Usage Tracking Repor|

t

8.4.8

DCD-CBS-C-015

Contextual Information

Upload

8.4.9
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Item Function Reference Status | Requirement
DCD-CBS-C-016| DCD-3 connection 8.4.10, 0]
profile management | [DCD-TS-Semantics]:
5.4,7.1.3.14, 16
Receive-only Client
DCD-CBS-C-017| Support of Receive- M
only Client
DCD-CBS-C-018| Transition from 8.4,8.4.1 M
Normal to Receive- | [DCD-TS-Semantics]:
only mode 5.1.1,5.4.1
DCD-CBS-C-019| Local DECA 8.4.2,9.3,94 M

registration with CBS
profile in receive-only
mode

[DCD-TS-Semantics]:
5.2.1.1,53.1.1,6.1.2.1

DCD-CBS-C-020| DCD Server-Initiated | 8.4.7 M
Channel Discovery
Push over CBS in
receive-only case
DCD-CBS-C-021| Local Internal 8.4.3 M
Subscription and [DCD-TS-Semantics]:
Unsubscription in 55.1,6.1.3.5
receive-only case
DCD-CBS-C-022| Channel Metadata 8.4.4 0]
Update over CBS in
receive-only case
DCD-CBS-C-023| Content Update Push | 8.4.5 M
over CBS in Receive- | [DCD-TS-Semantics]:
only mode 5.4.1,56.1,6.1.5.1
DCD-CBS-C-024| Local DECA-Initiated | 8.4.6.1 M

Suspension and
Resumption

B.2 SCR for DCD Server

Item Function Reference Status | Requirement
DCD-CBS-S-001 Support DCD over CBS M
Adaptation
DCD-CBS-S-002 Allocation of Broadcast | 8.1.1 M
Service ID during [DCD-TS-Semantics]: 5.1, 5.4
Activation 6.2.1
DCD-CBS-S-003 Application Registration| 8.1.2 (0]
and Deregistration
DCD-CBS-S-004 Channel Registration and8.1.3 (0]
Deregistration
DCD-CBS-S-005 Internal Subscription angd 8.1.4 M DCD-CBS-S-010
Unsubscription
DCD-CBS-S-006 Channel Metadata 8.15 0]
Update over CBS
DCD-CBS-S-007 Content Update Push | 8.1.6 M
over CBS
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Item Function Reference Status | Requirement
DCD-CBS-S-008 Content Update 8.1.6 0]
Notification over CBS
DCD-CBS-S-009 DCD Server-Initiated 8.1.7 (0]
Suspension and
Resumption
DCD-CBS-S-010 DCD Server-Initiated 8.1.8 M

Channel Discovery Pusli
over CBS with DCD-2
connection profile

DCD-CBS-S-011 DCD Server-Initiated 8.1.8 0]
Channel Discovery
notification over CBS

DCD-CBS-S-012 Usage Tracking Report 8.1.9 0]
DCD-CBS-S-013 Contextual Information | 8.1.10 (0]
Upload
DCD-CBS-S-014 DCD-3 connection 8.1.11 O
profile management [DCD-TS-Semantics]: 5.4,
7.1.3.14, 16
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