A Riegsoond

TR-106
Data Model Template for TR-069-Enabled Devices

Issue: 1 Amendment 5
Issue Date: November 2010

© The Broadband Forum. All rights reserved.



Data Model Template for TR-069-Enabled Devices TR-106 Issue 1 Amendment 5

Notice

The Broadband Forum is a non-profit corporation organized to create guidelines for broadband
network system development and deployment. This Broadband Forum Technical Report has
been approved by members of the Forum. This Broadband Forum Technical Report is not
binding on the Broadband Forum, any of its members, or any developer or service provider. This
Broadband Forum Technical Report is subject to change, but only with approval of members of
the Forum. This Technical Report is copyrighted by the Broadband Forum, and all rights are
reserved. Portions of this Technical Report may be copyrighted by Broadband Forum members.

This Broadband Forum Technical Report isprovided AS1S, WITH ALL FAULTS. ANY
PERSON HOLDING A COPYRIGHT IN THISBROADBAND FORUM TECHNICAL
REPORT, OR ANY PORTION THEREOF, DISCLAIMSTO THE FULLEST EXTENT
PERMITTED BY LAW ANY REPRESENTATION OR WARRANTY, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTY: :

(A)OF ACCURACY, COMPLETENESS, MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE;

(B) THAT THE CONTENTS OF THIS BROADBAND FORUM TECHNICAL REPORT ARE
SUITABLE FOR ANY PURPOSE, EVEN IF THAT PURPOSE ISKNOWN TO THE
COPYRIGHT HOLDER,

(C) THAT THE IMPLEMENTATION OF THE CONTENTS OF THE TECHNICAL REPORT
WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS,
TRADEMARKS OR OTHER RIGHTS.

By using this Broadband Forum Technical Report, users acknowledge that implementation may
require licenses to patents. The Broadband Forum encourages but does not require its members
to identify such patents. For alist of declarations made by Broadband Forum member
companies, please see http://www.broadband-forum.org. No assurance is given that licenses to
patents necessary to implement this Technical Report will be available for license at all or on
reasonable and non-discriminatory terms.

ANY PERSON HOLDING A COPYRIGHT IN THIS BROADBAND FORUM TECHNICAL
REPORT, OR ANY PORTION THEREOF, DISCLAIMSTO THE FULLEST EXTENT
PERMITTED BY LAW (A) ANY LIABILITY (INCLUDING DIRECT, INDIRECT, SPECIAL,
OR CONSEQUENTIAL DAMAGES UNDER ANY LEGAL THEORY) ARISING FROM OR
RELATED TO THE USE OF OR RELIANCE UPON THIS TECHNICAL REPORT; AND (B)
ANY OBLIGATION TO UPDATE OR CORRECT THISTECHNICAL REPORT.

Broadband Forum Technical Reports may be copied, downloaded, stored on a server or
otherwise re-distributed in their entirety only, and may not be modified without the advance
written permission of the Broadband Forum

The text of this notice must be included in all copies of this Broadband Forum Technical Report.
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Executive Summary

TR-106 specifies data model guidelines to be followed by all TR-069-enabled [2] devices. These guidelinesinclude
structural requirements for the data hierarchy, requirements for versioning of data models, and requirements for
defining profiles.

In addition, TR-106 defines an XML Schemathat as far as possible embodies these guidelines, and which is used for
defining all TR-069 data models. This makes data model definitions rigorous, and helps to reduce the danger that
different implementations will interpret data model definitionsin different ways.

TR-106 also defines an XML Schemathat allows a device to describe its supported TR-069 data models. This
description is both specific and detailed, allowing an ACS to know exactly what is supported by the device,
including any vendor-specific objects and parameters. Use of this Schema enhances interoperability and
significantly eases the integration of new devices with an ACS.
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Introduction

TR-069 [2] defines the generic requirements of the CPE WAN Management Protocol (CWMP) methods which can
be applied to any TR-069-enabled CPE. It isintended to support avariety of different functionalitiesto manage a
collection of CPE, including the following primary capabilities:

e  Auto-configuration and dynamic service provisioning
o  Software/firmware image management

e  Status and performance monitoring

o Diagnostics

The ability to manage the home network remotely has a number of benefits including reducing the costs associated
with activation and support of broadband services, improving time-to-market for new products and services, and
improving the user experience.

The following figure places TR-069 in the end-to-end management architecture:

OSS/BSS

Managed LAN
Device

Scope of CPE WAN Management
Protocol (CWMP):
ACS Southbound Interface

Managed LAN
Device

Managed Inter|
Gateway Device

Auto-Configuration
Server (ACS)

ACS Northbound Interface

Figure 1 — Positioning in the End-to-End Architecture

The ACSisaserver that residesin the network and manages devices in the subscriber premises. It uses the
methods, or RPCs, defined in TR-069 to get and set the state of the device, initiate diagnostic tests, download and
upload files, and manage events. Some portions of this state are common across managed devices and some are
relevant only to certain device types or services.

Specification Structure

Figure 2 shows the overall specification structure for the TR-069 [2] family of standards (as currently defined).
Please note that thiswill gradually become out of date as new documents are published.
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Device:1 Device:2" /Service Objects )
. TR-104
Performance test Component Objects VoiceService:1
l L : TR-135
[ General purpose Component Objects STBService:1
- - TR-140
Ll L StorageService:1
Device:1 Device:2 IGD:1 TR19e
Data Model Data Model Data Model FAPService:1
TR-106
‘ Baseline Data Model template (this document) ]
[ [ ] [ [ [
TR-069
‘ CWMP

N J U AN J

* The Device:2 Data Model applies to all types of device, including Internet Gateway
Devices (it includes everything that is in the IGD:1 data model)

Figure 2 — Specification Structure

TR-069 [2] defines the generic requirements of the CWM P methods which can be applied to any TR-069-enabled
device. TR-106 (this document) specifies a baseline object structure to be supported by any TR-069-enabled device.
It specifies how to structure and define data models, which are collections of objects and parameters on which the
generic methods act to configure, diagnose, and monitor the state of specific devices and services. The actual data
models are defined in their own specifications.

For a particular type of device, it is expected that the baseline defined in a document such as TR-181 [13] would be
augmented with additional objects and parameters specific to the device type. The datamodel used in any TR-069-
enabled device MUST follow the guidelines described in this document. These guidelines include the following

aspects:
e  Structural requirements for the data hierarchy
e Requirements for versioning of data models
e Requirements for defining profiles

In addition, this document defines two XML Schemeas:

e An XML Schemathat asfar as possible embodies these guidelines, and which is used for defining al TR-
069 data models. This makes data model definitions rigorous, and helps to reduce the danger that different
implementations will interpret data model definitionsin different ways.

e An XML Schemathat allows a device to describe its supported TR-069 data models. This description is
both specific and detailed, allowing an ACS to know exactly what is supported by the device, including any
vendor-specific objects and parameters. Use of this Schema enhances interoperability and significantly
eases the integration of new devices with an ACS.
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The following terminology is used throughout the series of documents defining the CPE WAN Management

Protocol.
ACS

BBF

Base Supported
Data M odel
CPE

Current
Supported
Data Model

Common
Object

Component

CWMP

Data M odel

Device
DM Instance

DM Schema
DT Instance
DT Schema
Event

Instantiated
Data Model

Internet
Gateway
Device

November 2010

Auto-Configuration Server. Thisis a component in the broadband network responsible for auto-
configuration of the CPE for advanced services.

Broadband Forum.

The Data Modd that is supported by all CPE of agiven make, model and firmware version.
This refers to the Objects and/or Parameters that have code support in the current firmware.

Customer Premises Equipment; refers to any TR-069-enabled [2] device and therefore covers
both Internet Gateway devices and LAN-side end devices.

The Data Modédl that is currently supported by an individual CPE, i.e. the Base Supported Data
Model plus any additional Objects and/or Parameters supported by extra modules that have been
installed on the CPE. Thisrefers to the Objects and/or Parameters that have code support in the
CPE.

An Object defined in TR-181 [13] that can be contained either directly within the “Device” Root
Object or (if the Common Object is a Secondary Common Object) within a Service Object
contained within the “ Services’ object.

A named collection of Objects and/or Parameters and/or Profiles that can be included anywhere
within a Data Model.

CPE WAN Management Protocol. Defined in TR-069 [2], CWMP is acommunication protocol
between an ACS and CPE that defines a mechanism for secure auto-configuration of a CPE and
other CPE management functions in a common framework.

A hierarchical set of Objects and/or Parameters that define the managed objects accessible via
TR-069 [2] for aparticular CPE.

Used here as a synonym for CPE.

Data Model Schemainstance document. Thisis an XML document that conforms to the DM
Schema and to any additional rules specified in or referenced by the DM Schema.

Data Model Schema. Thisisthe XML Schema[11] that is used for defining data models for use
with CWMP.

Device Type Schema instance document. Thisisan XML document that conformsto the DT
Schema and to any additional rules specified in or referenced by the DT Schema.

Device Type Schema. Thisisthe XML Schema[11] that is used for describing a Device's
Supported Data Model.

An indication that something of interest has happened that requires the CPE to notify the ACS.

The Data Model that currently exists on an individual CPE. Thisrefersto the Object instances
and/or Parameters that currently exist within the datamodel. It can be thought of as the Current
Supported Data Model with all the“{i}" placeholders expanded to be the actual instance
numbers.

For example, “Device.Services ABCService{i}” in the Current Supported Data Model might
correspond to “Device.Services. ABCService.1” and “Device.Services ABCService.2” in the
Instantiated Data Model.

A CPE device, typically a broadband router, that acts as a gateway between the WAN and the
LAN.
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MediaWiki A software application that is used by Wikipedia and other projects.
http://en.wikipedia.org/wiki/MediaWiki.

Object A named collection of Parameters and/or other Objects.

Parameter A name-value pair representing a managesble CPE parameter made accessible to an ACSfor
reading and/or writing.

RPC Remote Procedure Call.

Profile A named collection of requirements relating to a given Root Object, Service Object or
Component.

Root Object Thetop-level object of a CPE's Data Model that contains al of the manageable objects. The
name of the Root Object is either “Device” or “InternetGatewayDevice’ —the latter is used only
for the TR-098 [3] InternetGatewayDevice:1 Data Model.

Secondary A Common Object other than “ManagementServer” or “Gatewaylnfo”. Such objects can be
Common contained either directly within the “Device” Root Object or within a Service Object contained
Object within the “ Services” object.

ServiceObject  The top-most object associated with a specific service within which all Objects and Parameters
associated with the service are contained.

Supported Refersto either Base Supported Data Model or Current Supported Data Model, depending on
Data M odel the context.

URI Uniform Resource I dentifier [7].

URL Uniform Resource Locator [7].

Document Conventions

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD
NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in [1].

Architecture

Data Hierarchy

The datamodel for a TR-069-enabled [2] device will follow a common set of structural requirements. The detailed
structure depends on the nature of the device.

A device will aways have a single Root Object, which will be called either “Device’ or “InternetGatewayDevice”.
The latter is used only for the TR-098 [3] InternetGatewayDevice:1 data model.

In most cases, the Root Object contains three types of sub-elements: the Common Objects defined in TR-181 [13]
(applicable only to the “Device” Root Object), Components defined in other specifications such as TR-143 [10] and
TR-157 [12] (applicable to both the “ Device” and “InternetGatewayDevice’ Root Objects), and asingle “ Services’
object that contains all Service Objects associated with specific services.

If the device implements the existing TR-098 [3] InternetGatewayDevice:1 data model, the Root Object will also
contain the application-specific objects associated with an Internet Gateway Device.

A single device might include more than one Service Object. For example, a device that serves both asa Vol P
endpoint and a game device, might include both Vol P-specific and game-specific Service Objects.

A single device might also include more than one instance of the same type of Service Object. An example of when
this might be appropriate is a TR-069-enabled device that proxies the management functions for one or more other
devicesthat are not TR-069-enabled. In this case, the ACS would communicate directly only with the TR-069-
enabled device, which would incorporate the data models for al devices for which it is serving as a management
proxy. For example, avideo device serving as a management proxy for three Vol P phones would contain in its data
model a video-specific Service Object plus three instances of a 'V olP-specific Service Object. Note that whether a
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211

Data Model Template for TR-069-Enabled Devices TR-106 Issue 1 Amendment 5

deviceis serving as a management proxy for another device or whether it has that functionality embedded in it is
generaly opaqueto the ACS.

Data Hierarchy Requirements

The data model for a TR-069-enabled [2] device (other than a device that implements the TR-098 [3] Internet-
GatewayDevice:1 data model) MUST adhere to the following structural requirements:

1) Thedatamodel MUST contain exactly one Root Object, called “Device”.

2) If (and only if) the Root Object major version (section 2.2) is 1, the Root Object MUST contain the
(DEPRECATED) “DeviceSummary” parameter as specified in section 3.7.

3) The Root Object MAY contain any of the Common Objects defined in TR-181 [13], and Components defined
in other specifications, e.g. TR-143 [10] or TR-157 [12], with the proviso that a Component that is defined as a
child of a Common Object can only be included if the Common Object is also included.

4) The Root Object MUST contain exactly one“ Services’ object.

5) The"Services’ object MUST contain al of the Service Objects supported by the device. Each Service Object
contains al of the objects and parameters for a particular service.

6) The"Services’ object MAY contain more than one Service Object, each corresponding to a distinct service
type.

7) The"Services’ object MAY contain more than one instance of a Service Object of the same type.

8) Each Service Object instance MUST be appended with an instance number (assigned by the CPE) to allow for
the possibility of multiple instances of each. For example, if the device supports the Service Object
ABCService, thefirst instance of this Service Object might be “ABCService.1”.

9) For each supported type of Service Object, a corresponding parameter in the “ Services’ object MUST indicate
the number of instances of that Service Object type. If aparticular Service Object typeis supported by the
device but there are currently no instances present, this parameter MUST till be present with avalue of zero.
The name of this parameter MUST be the name of the Service Object concatenated with “NumberOfEntries’.
For example, for adevice that contains instances of ABCService, there MUST be a corresponding parameter in
the “Services’ object called “ ABCServiceNumberOfEntries’.

10) Each Service Object MAY contain additional copies of Secondary Common Objects, i.e. any of the Common
Objects defined in TR-181 [13] other than ManagementServer and Gateway|nfo (these two Common Objects
are directly related to CWMP, and do not make sense in a Service Object).

A device that implements the TR-098 [3] InternetGatewayDevice:1 datamodel MUST adhere to the above
requirements with the following exceptions:

1) Thedatamodel MUST contain exactly one Root Object, called “InternetGatewayDevice” .

2) The (DEPRECATED) “DeviceSummary” parameter MAY be absent only in an Internet Gateway Device that
supports the InternetGatewayDevice version 1.0 data model, as defined in section 2.4.2 of TR-098 [3], and no
Service Objects.*

3) The Root Object MAY contain any of the objects specific to an Internet Gateway Device as defined in TR-098
[3], and any Components defined in other specifications, e.g. TR-143 [10] or TR-157 [12], with the proviso that
a Component that is defined as a child of a Common Object can only be included if an Internet Gateway Device
object with the same name as the Common Object is also included.

4) The"InternetGatewayDevice’ Root Object MUST NOT directly contain any of the Common Objects defined in
TR-181[13]. While TR-098 [3] defines objects very similar to some of the Common Objects, they are not

! Theimplication of this requirement is that a TR-098 [3] Internet Gateway Device that supports one or more
Service Objects (for example, the V oiceService object defined in TR-104) is REQUIRED to support version 1.1
or greater of the InternetGatewayDevice Root Object.
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identical and MUST NOT be considered the same as the Common Objects. (Service Objectswithin the
“Services’ object MAY, asin the non Internet Gateway Device case, contain Secondary Common Objects.)

5) The"Services’ object MAY be absent if the device supports no Service Objects.
Formally, the top level of the data hierarchy is defined as follows:

B erment = Root
Root ". Devi ceSumar y"

|

| Root ".Services." Service(bject "." |nstance

| Root ".Services." Service(hject "Nunberf Entries"”

| Root ".Services." ServiceChject "." Instance "." SecondaryComon(hj ect
| Root "." Conponent (hj ect

| DeviceRoot "." Conmon(hbj ect

| DeviceRoot "." ConmmonChject "." Conponent (bj ect

| TR-098Gat enayRoot "." TR 098Gat ewaySpeci fi cChj ect

| TR 098Cat emayRoot "." TR 098Gat ewaySpeci fi cChj ect "." Conponent Chj ect

Root = Devi ceRoot
| TR 098Gat ewayRoot

Devi ceRoot = "Devi ce"

TR 098Gat ewayRoot = "I nt er net Gat ewayDevi ce"

CommonCbject = // As defined in TR 181 [13], e.g. "Wserlnterface" or "Managenent Server"
Secondar yConmonChj ect = // CommonChj ect ot her than "Managenent Server” or "Gat ewayl nf 0"
TR 098Gat ewaySpeci ficChject = // As defined in TR 098 [3]

Conponent Chj ect = // As defined in other specs, e.g. TR 143 [10] or TR 157 [12]

Instance = NO\ZERCDIA T [DG T] *

2.1.2 Data Hierarchy Examples

Below are some examples of data hierarchies for various types of devices. (Objects are shown in bold text,
parameters are shown in plain text.)

Simple device supporting the ABCService Service Object:

Device

DeviceSummary®

Devicelnfo

ManagementServer

Services
ABCServiceNumberOfEntries = 1
ABCService.l

ABCServiceSpecificObjects

Device supporting both ABCService and XY ZService Service Objects:

Device

DeviceSummary”

Devicelnfo

ManagementServer

Time

Userlnterface

Services
ABCServiceNumberOfEntries = 1
ABCService.l

ABCServiceSpecificObjects

2 The (DEPRECATED) DeviceSummary parameter applies only to major version 1 of the “Device” Root Object.

November 2010 © The Broadband Forum. All rights reserved. 13 of 89



Data Model Template for TR-069-Enabled Devices TR-106 Issue 1 Amendment 5

XYZServiceNumberOfEntries = 1
XYZService.1l
XYZServiceSpecificObjects

TR-098 [3] Internet Gateway Device that also supports the ABCService and XY ZService Service Objects:

InternetGatewayDevice
DeviceSummary
Devicelnfo
ManagementServer
Time
Userlnterface
Layer3Forwarding
LANDeviceNumberOfEntries = 1
LANDevice.1
WANDeviceNumberOfEntries = 1
WANDevice.1
Services
ABCServiceNumberOfEntries = 1
ABCService.l
ABCServiceSpecificObjects
XYZServiceNumberOfEntries = 1
XYZService.l
XYZServiceSpecificObjects

Device supporting the ABCService Service Object and proxying for two devices supporting the functionality of the
XY ZService Service Object:

Device
DeviceSummary”
Devicelnfo
ManagementServer
GatewaylInfo
Time
Userlnterface
Services
ABCServiceNumberOfEntries = 1
ABCService.l
ABCServiceSpecificObjects
XYZServiceNumberOfEntries = 2
XYZService.l
Devicelnfo
XYZServiceSpecificObjects
XYZService.2
Devicelnfo
XYZServiceSpecificObjects

TR-098 [3] Internet Gateway Device also serving as a management proxy for three devices supporting the
functionality of the ABCService Service Object:

InternetGatewayDevice
DeviceSummary
Devicelnfo
ManagementServer
Time
Userlnterface
Layer3Forwarding
LANDeviceNumberOfEntries = 1
LANDevice.1
WANDeviceNumberOfEntries = 1
WANDevice.1
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Services
ABCServiceNumberOfEntries = 3
ABCService.l

Devicelnfo

ABCServiceSpecificObjects
ABCService.2

Devicelnfo

ABCServiceSpecificObjects
ABCService.3

Devicelnfo

ABCServiceSpecificObjects

2.1.3 The Supported Data Model and the Instantiated Data Model

2.2

Thereis adistinction between a TR-069-enabled [2] device' s Supported Data Model and its Instantiated Data
Model.

e The Supported Data Model is those Objects and/or Parameters that have code support in the CPE.
e Thelnstantiated Data Model is those Object instances and/or Parameters that currently exist.

TR-157 [12] defines a SupportedDataM odel Object (a sub-object of the Devicelnfo Common Object) that allows a
TR-069-enabled device to indicate its Supported Data Model to the ACS, which assists the ACS in managing that
device.

The SupportedDataM odel object has the following properties:

1) Itcontainsalist of URLS, each of which allows the ACS to determine details of part of the Supported Data
Model.

2) When the Supported Data Model changes, e.g. because software is loaded or unloaded, entries are added to or
removed from thislist of URLS.

3) Devicelnfoisa Secondary Common Object (see section 2.1.1), and so can be contained within both Root
Objects and Service Objects. However, the SupportedDataM odel object is permitted only with a Root Object’s
Devicelnfo and MUST NOT be contained within a Service Object’s Devicelnfo instance. It therefore describes
the Supported Data Model for both the TR-069-enabled device and for any devices for which it isacting asa
management proxy.

Object Versioning

To alow the definition of a Service Object or Root Object to change over time, the definition of a Service Object or
Root Object MUST have an explicitly specified version.

Version numbering of Service Objects and Root Objects is defined to use a major/minor version numbering
convention. The object version is defined as a pair of integers, where one integer represents the major version, and
the second integer represents the minor version. The version MUST be written with the two integers separated by a
dot (Mgjor.Minor).

Thefirst version of a given object SHOULD be defined asversion “1.0".
For each subsequent version of the object, if the later version is compatible with the previous version, then the major
version SHOUL D remain unchanged, and the minor version SHOULD be incremented by one. For example, the

next compatible version after “2.17" would be “2.18”. The requirements for a version to be considered compatible
with an earlier version are described in section 2.2.1.

For each subsequent version of the object, if the later version is not compatible with the previous version, then the
major version MUST increment by one, and the minor version MAY reset back to zero. For example, the next
incompatible version after “2.17" might be “3.0".
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Requirements for Compatible Versions

For one version of an object to be considered compatible with another version, the later version MUST be a strict
superset of the earlier version. Using major/minor versioning, this requirement applies only between minor versions
that share the same major version.

More specificaly, this requires the following of the later version with respect to al earlier versionsto which itisto
be compatible:

e Thelater version MAY add objects and parameters not previoudly in any earlier version, but MUST NOT
remove objects or parameters already defined in earlier versions.

o Thelater version MUST NOT modify the definition of any parameter or object already defined in an earlier
version (unless the original definition was clearly in error and has to be modified as an erratum or clarified
through a corrigendum process).

e Thelater version MUST NOT require any of the objects or parameters that have been added since the earliest
compatible version to be explicitly operated upon by the ACS to ensure proper operation of the device (except
those functions specifically associated with functionality added in later versions). That is, the later version will
accommodate an ACS that knows nothing of elements added in later versions.

The goal of the above definition of compatibility isintended to ensure bi-directional compatibility between an ACS
and CPE. Specificaly that:

o |f an ACS supportsonly an earlier version of an object as compared to the version supported by the CPE, the
ACS can successfully manage that object in the CPE asif it were the earlier version.

o |f aCPE supports only an earlier version of an object as compared to the version supported by an ACS, the ACS
can successfully manage that object in the CPE asif it were the later version (without support for new
components defined only in later versions).

Version Notation
For objects, the following notation is defined to identify specific versions:

Notation Description Example

ObjectName:Major.Minor Refers to a specific version of the object. Device:1.0

ObjectName:Major Refe_rs to any minor version of the object with the specified major Device:1
version.

ObjectName Refers to any version of the object. Device

Note that the version notation defined hereis only to be used for purposes of documentation and in the content of the
DeviceSummary parameter defined in section 3.7. The actual names of objects and parametersin the data model
MUST NOT include version numbers.

Profiles

Note: Originaly, profiles were seen as ameans of limiting the variability that an ACS needs to accommodate among
various devices that it might manage. Thisfeatureis now provided by the TR-157 [12] SupportedDataModel object
(see section 2.1.3) and associated Device Type XML documents (DT Instances).

A profileisanamed collection of requirements associated with a given object. A device can adhere to zero or more
profiles. Adherence to a profile means that the device supports al of the requirements defined by that profile. The
use of profiles gives Service Providers a shorthand means of specifying CPE data model support requirements.

The following sections define the conventions to be used when defining profiles associated with TR-069 [2] data
models.
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Scope of Profiles

A given profile is defined only in the context of a specific Service Object or Root Object with a specific major
version. For each profile definition, the specific object name and major version to which the profile isto apply
MUST be explicitly identified.

A profile' sname MUST be unique among profiles defined for the same object and major version, but aname MAY
be reused to define a different profile for a distinct combination of object name and major version. For example, if
we define profile “A” associated with object “X:2" (major version 2 of object X), the same name “A” might be used
to define adifferent profile for object “Y:1” or for object “X:3".

A given profile is defined in association with a minimum minor version of a given object. The minimum
REQUIRED version of an object isthe minimum version that includes all of the REQUIRED elements defined by
the profile. For each profile definition, the specific minimum version MUST be explicitly identified.

Multiple Profile Support

For agiven type of Service Object or Root Object, multiple profiles MAY be defined. ProfilesMAY be defined that
have either independent or overlapping requirements.

To maximize interoperability, a device that fully implements the (DEPRECATED) DeviceSummary parameter
(section 3.7) MUST indicate all profilesthat it supports. That is, it hasto indicate all profiles whose definitionisa
subset of the support provided by that device. Doing so maximizes the likelihood that an ACS will be aware of the
definition of the indicated profiles. For example, if profile“A” isasubset of profile “B”, and a device supports
both, by indicating support for both “A” and “B” an ACS that is unaware of profile “B” will at least recognize the
device' s support for profile“A”.

Profile Versions

To alow the definition of a profile to change over time, the definition of every profile MUST have an associated
version number.

Version numbering of profilesis defined to use a minor-only version numbering convention. That is, for agiven
profile name, each successive version MUST be compatible with all earlier versions. Any incompatible changeto a
profile MUST use a different profile name.

For one version of a profile to be considered compatible with another version, the later version MUST be a strict
superset of the earlier version. This requires the following of the later version with respect to all earlier versionsto
which it isto be compatible:

e Thelater version MAY add requirements that were not in earlier versions of the profile, but MUST NOT
remove requirements.

e Thelater version MAY remove one or more conditions that had previously been placed on arequirement. For
example, if aprevious profile REQUIRED X only if condition A was True, then the later profile might require
X unconditionally.

For profiles, the following notation is defined to identify specific versions:

Notation Description Example
ProfileName:Version Refers to a specific version of the profile. Baseline:1
ProfileName Refers to any version of the profile. Baseline

ProfileName MUST start with aletter or underscore, and subsequent characters MUST be letters, digits, underscores
or hyphens. Theterms“letter” and “digit” are as defined in Appendix B of the XML specification [8].

Baseline Profiles

For every Service Object (and Root Object) there SHOULD be at least one profile defined. In many casesitis
desirable to define a Baseline profile that indicates the minimum requirements REQUIRED for any device that
supports that object. Where aBaseline profileis defined, and if the (DEPRECATED) DeviceSummary parameter
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(section 3.7) isfully implemented, it would normally be expected that al implementations of the corresponding
object would indicate support for the Baseline profile in addition to any other profiles supported.

Types of Requirements in a Profile

Because a profile is defined within the context of asingle object (and major version), all of the requirements
associated with the profile MUST be specific to the data model associated with that object.

Profile requirements can include any of the following types of requirements associated with an object’ s data model:
e A requirement for read support of a Parameter.

e A requirement for write support of a Parameter.

e A requirement for support of a sub-object contained within the overall object.

e A requirement for the ability to add or remove instances of a sub-object.

e A requirement to support active notification for a Parameter.

e A requirement to support access control for a given Parameter.

For each of the requirement categories listed above, a profile can define the requirement unconditionally, or can
place one or more conditions on the requirement. For example, a profile might require that a Parameter be
supported for reading only if the device supports some other parameter or object (one that is not itself REQUIRED
by the profile). Such conditionswill be directly related to the data model of the overall object associated with the
profile.

Because a device has to be able to support multiple profiles, all profiles MUST be defined such that they are non-
contradictory. Asaresult, profiles MUST only define minimum requirements to be met, and MUST NOT specify
negative requirements. That is, profiles will not include requirements that specify something that is not to be
supported by the device, or requirements that exclude a range of values.

DEPRECATED and OBSOLETED Items

The key word “DEPRECATED” in the data model definition for any TR-069-enabled [2] device isto be interpreted
asfollows. Thisterm refersto an object, parameter or parameter value that is defined in the current version of the
standard but is meaningless, inappropriate, or otherwise unnecessary. It isintended that such objects, parameters or
parameter values will be removed from the next major version of the data model. Requirements on how to interpret
or implement deprecated objects, parameters or parameter values are given below. For moreinformation on how to
interpret or implement specific deprecated objects, parameters or parameter values, refer to the definition of the
object or parameter.

The key word “OBSOLETED” in the data model definition for any TR-069-enabled [2] device isto beinterpreted
asfollows. Thisterm refersto an object, parameter or parameter value that meets the requirements for being
deprecated, and in addition is obsolete. Such objects, parameters or parameter values can be removed from alater
minor version of adata model, or from alater version of a profile, without this being regarded as breaking
backwards compatibility rules. Requirements on how to interpret or implement obsoleted objects, parameters or
parameter values are given below. For more information on how to interpret or implement specific obsoleted
objects, parameters or parameter values, refer to the definition of the object or parameter.

Requirements for DEPRECATED Items

This section defines requirements that apply to all DEPRECATED objects, parameters and parameter values unless
specifically overridden by the object or parameter definition.

Data model requirements:

1) Thedefinition of a DEPRECATED parameter, object or parameter value MUST include an explanation of
why the item is deprecated.

2) Thedefinition of a DEPRECATED parameter, object or parameter value MAY specify further
requirements relating to the item; such requirements MAY override CPE or ACS requirements specified in
this section.
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CPE requirements:

1) A DEPRECATED parameter MUST have avalue which isvalid for its data type and fulfils any range (for
numeric parameters), length (for string, base64 or hexBinary parameters) and enumerated value (for string
parameters) requirements.

2) Detailed behavioral requirements for aDEPRECATED parameter, e.g. that its value isaunique key, MAY
be ignored by the CPE.

3) The CPE MUST, if such operations are permitted by the data model definition, permit creation of
DEPRECATED objects, modification of DEPRECATED parameters, and setting of DEPRECATED
parameter values. However, it MAY choose not to apply such changes to its operational state.

4) Regardless of whether DEPRECATED changes are applied to the CPE operational state, aread of a
DEPRECATED writable parameter SHOULD return the value that was last written, i.e. the CPE is
expected to store the value even if it chooses not to apply it to its operational state.

5) The CPE MAY regect an attempt by the ACS to set any parameter to a DEPRECATED value.
ACS requirements:

1) The ACSSHOULD NOT create DEPRECATED objects, modify DEPRECATED parameters, or set
DEPRECATED parameter values.

2) The ACSSHOULD ignore DEPRECATED objects, parameters and parameter val ues.

3) The ACSSHOULD NOT set a DEPRECATED parameter to avalue that isinvalid for its data type or fails
to fulfill any range (for numeric parameters), length (for string, base64 or hexBinary parameters) or
enumerated value (for string parameters) requirements.

4) The ACSSHOULD NOT set any parameter to a DEPRECATED value.

2.4.2 Requirements for OBSOLETED Items

3.1

This section defines requirements that apply to all OBSOLETED objects, parameters or parameter values unless
specifically overridden by the object or parameter definition.

An OBSOLETED object, parameter or parameter value MUST meet all the requirements of the previous section. In
addition, the following data model requirements apply.

1) An OBSOLETED object, parameter or parameter value MAY be removed from alater minor version of a
data model without this being regarded as breaking backwards compatibility rules.

2) An OBSOLETED object, parameter or parameter value MUST NOT be removed from the current version
of aprofile, but MAY be removed from alater version of a profile without this being regarded as breaking
backwards compatibility rules.

3) A datamodel definition MUST include alist of those OBSOLETED objects, parameters or parameter
values that have been removed from the data model or from its profiles. Thisisto prevent future
namespace conflicts.

Object Definitions

General Notation

Parameter names use a hierarchical form similar to adirectory tree. The name of a particular Parameter is
represented by the concatenation of each successive node in the hierarchy separated with a“.” (dot), starting at the
trunk of the hierarchy and leading to the leaves. When specifying a partia path, indicating an intermediate node in
the hierarchy, the trailing “.” (dot) is always used as the last character.

Parameter names MUST be treated as case sensitive. The name of each nodein the hierarchy MUST start with a
letter or underscore, and subsequent characters MUST be |etters, digits, underscores or hyphens. The terms “letter”
and “digit” are as defined in Appendix B of the XML specification [8].
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In some cases, where multiple instances of an object can occur, the placeholder node name “{i}” is shown. In actua
use, this placeholder is to be replaced by an instance number, which MUST be a positive integer (> 1). Becausein
some cases object instances can be deleted, instance numbers will in general not be contiguous.

Data Types and Representation

Parameters make use of alimited subset of the default SOAP datatypes[5]. The supported data types are defined
by the DM Schemaand are also listed in A.2.3.

The named data types that specify the representations of 1P addresses, MAC addresses etc, are defined in a DM
Instance document (see Annex A). Table 1 giveslinksto this XML file and to the corresponding HTML. Note that
this DM Instance defines named data types that are expected to be used in several data model definitions; itis
possible to define local named data typesin any DM Instance document.

Table 1 — Named Data Type Definitions

DM Instance XML and HTML

http://broadband-forum.org/cwmp/tr-106-1-0-types.xml

tr-106-1-0-types.xml
http://broadband-forum.org/cwmp/tr-106-1-0-types.html

The following sub-sections specify additional rules governing parameter value representation within XML
documents.

Escaping non-ASCII Characters

When transporting a string value within an XML document, any characters which are special to XML MUST be
escaped as specified by the XML specification [8]. Additionally, any characters other than printable ASCI|
characters, i.e. any characters whose decimal ASCII representations are outside the (inclusive) ranges 9-10 and 32-
126, SHOUL D be escaped as specified by the XML specification.

Date and Time Rules

All times MUST be expressed in UTC (Universal Coordinated Time) unless explicitly stated otherwise in the
definition of a parameter of thistype.

If absolute timeis not available to the CPE, it SHOULD instead indicate the relative time since boot, where the boot
time is assumed to be the beginning of the first day of January of year 1, or 0001 01 01T00:00:00. For example, 2
days, 3 hours, 4 minutes and 5 seconds since boot would be expressed as 0001 01 03T03:04:05. Relative time since
boot MUST be expressed using an untimezoned representation. Any untimezoned value with ayear value less than
1000 MUST be interpreted as arelative time since boot.

If the time is unknown or not applicable, the following value representing “ Unknown Time” MUST be used: 0001-
01-01T00:00:00Z. For an infinite timeline, the following value representing “Infinite Time” MUST be used: 9999-
12-31T23:59:59Z.

Any dateTime value other than one expressing relative time since boot (as described above) MUST use timezoned
representation (that is, it MUST include a timezone suffix).

Comma-separated Lists

For strings that are defined to contain comma-separated lists, the format is defined as follows. Between every pair
of successive itemsin acomma-separated list there MUST be a separator. The separator MUST include exactly one
comma character, and MAY also include one or more whitespace characters before or after the comma. The entire
separator, including any whitespace characters, MUST NOT be considered part of the list itemsit separates. The
last item in a commarseparated list MUST NOT be followed with a separator. Individual itemsin acomma-
separated list MUST NOT include a whitespace or comma character within them. Any whitespace or comma
characters within an item value MUST be escaped using percent encoding as specified in [7] Section 2.1.
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Parameters that Reference Objects

For string parameters that are defined to contain the hierarchical path name of an object (or for eachitemin
parameters that are defined to contain comma-separated lists of object path names), the representation of the object
name MUST NOT include atrailing “dot.” An example of a parameter of thiskind in the TR-098 [3]
InternetGatewayDevice: 1 data model is InternetGatewayDevice.L ayer3Forwarding.DefaultConnectionService. For
this parameter, the following is an example of a properly formed value:

InternetGatewayDevice.WANDevice.1.WANConnectionDevice.2.WANPPPConnection.1

Path names in parameter values MUST aways be full path names, with the single exception that a path that begins
with adot isrelative to the Root or Service Object. For example, in the Device Root Object, a parameter value of
“.Devicelnfo” always means “ Device.Devicelnfo”.

In order to be able to use reference parameters as unique keys (A.2.8.1), their path names MUST conceptually be
converted to full path names before being compared. For example, in the Device Root Object, “.Devicelnfo.” and
“Device.Devicelnfo.” would compare as equal. If areference parameter islist-valued, i.e. itisalist of path names
or instance numbers, the parameter value MUST conceptually be regarded as a set when being compared, i.e. the
comparison has to ignore the item order and any repeated items. For example, “1,2,1” and “2,1" would compare as
equal because both reference instances 1 and 2.

Units Conventions

For numeric parameters whose values are defined in terms of units, bit and byte-related units will aways refer to
powers of 2. For example, akilobyte will always be 1024 bytes, a megabyte always 1024 * 1024 bytes, etc.

Default Maximum String Length

For string-valued parameters, a maximum length is either explicitly indicated or implied by the size of the elements
composing the string. For strings in which the content is an enumeration, the longest enumerated value determines
the maximum length. Similarly, for strings in which the content is a pattern, the longest possible matching value
determines the maximum length. For strings in which the content is alist, the maximum number of items and the
individual item lengths can help to determine the maximum string length. If a string does not have an explicit or
implied maximum length, the default maximum is 16 characters unless otherwise indicated in an associated
parameter description.

Vendor-Specific Parameters

A vendor MAY extend the standardized parameter list with vendor-specific parameters and objects. Vendor-
specific parameters and objects MAY be defined either in a separate naming hierarchy or within the standardized
naming hierarchy.

The name of avendor-specific parameter or object not contained within another vendor-specific object MUST have
the form:

X_<VENDOR>_VendorSpecificName
In this definition <VENDOR> is a unique vendor identifier, which MAY be either an OUI or adomain name. The
OUI or domain name used for a given vendor-specific parameter MUST be one that is assigned to the organization
that defined this parameter (which is not necessarily the same as the vendor of the CPE or ACS). An OUl isan
organizationally uniqueidentifier as defined in [4], which MUST be formatted as a six-hexadecimal-digit string
using all upper-case letters and including any leading zeros. A domain name MUST be upper case with each dot
(“.") replaced with a hyphen or underscore.

The VendorSpecificName MUST NOT contain a“.” (period) or a space character.

Note — the use of the string “ X_" to indicate a vendor-specific parameter implies that no standardized
parameter can begin with “ X " .

The name of avendor-specific parameter or object that is contained within another vendor-specific object which
itself begins with the prefix described above need not itself include the prefix.

The full path name of a vendor-specific parameter or object MUST NOT exceed 256 characters in length.
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Below are some example vendor-specific parameter and object names:

Device.UserInterface.X_012345_AdBanner
Device.X_EXAMPLE-COM_MyConfig.Status

When appropriate, avendor MAY also extend the set of vaues of an enumeration. If thisis done, the vendor-
specified values MUST bein the form “X_<VENDOR>_VendorSpecificValue’. Thetota length of such a string
MUST NOT exceed 31 characters.

Common Object Definitions (Removed)
Common Object Definitions moved to TR-181 [13].

Inform Requirements (Removed)
Inform Requirements moved to TR-181[13].

Notification Requirements (Removed)
Notification Requirements moved to TR-181 [13].

DeviceSummary Definition

Note — the DeviceSummary parameter is DEPRECATED. Thisis because the TR-157 [12]
SupportedDataModel object (see section 2.1.3) and associated Device Type XML documents (DT
Instances) provide a more granular and scalable way of describing the device' s data model than does
Devicesummary. Therefore the value of DeviceSummary MAY be an empty string if (and only if) the
SupportedDataModel object is supported.

The DeviceSummary parameter is defined to provide an explicit summary of the top-level data model of the device,
including version and profile information. This parameter MAY be used by an ACS to discover the nature of the
device and the ACS's compatihility with specific objects supported by the device.

The DeviceSummary is defined as alist that includes the Root Object followed by all Service Object instances (or
support for a Service Object type if no instances are currently present). For each of these objects, the
DeviceSummary specifies the version of the object, the associated instance number used to identify the specific
object instance, and alist of the supported profiles for that object.

The syntax of the DeviceSummary parameter is defined formally as follows:

Devi ceSummary = Root (hj ect [", " Service(hject]*

Root (hj ect = (bj ectNare ":" (bjectVersion "[](" ProfileList ")"

Servi ce(hj ect = (hjectNare ":" (bjectVersion “[" [Instance] "](" ProfileList ")"
(bj ect Version = Maj orVersion "." M norVersion

ProfileList = [Profile [ ", " Profile]*]

Profile = ProfileNane ":" ProfileVersion

Maj or Ver si on = | nt eger
M nor Ver si on = | nt eger
Profil eVersion = I nteger

Integer = DAT*

Instance = [ "+ ] NONZERDDIGT [DI@ T]*

For each object instance, the ObjectVersion element MUST indicate the major and minor versions of the object
supported by the device.
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The ObjectVersion for all objects for which explicit major and minor version numbers have not been defined is 1.0.
Future updates to these objects will specify distinct version numbers.

Instance is the instance number of the particular object instance. If the device supports an object type, but no
instances are currently present, a single entry for this object MUST be listed in the DeviceSummary, and the
instance number MUST beempty ("[]1"). Inthis case, the device need not list support for specific profiles since the
profile list might be dependent on the specific instance when it isinstantiated.

If the instance number for an object might change (for example, if the instances represent physically separate
devices, being managed by proxy, that can be connected or disconnected), the instance number MUST be prefixed
with a“+" character. Lack of a“+" character indicates that the instance number is expected to remain unchanged.

For each object (Root Object and Service Objects), adevice MUST list all profiles that it supportsin the ProfileList
element. Thatis, it MUST list al profiles for which the device' s actual level of support isasuperset. Each entry in
the ProfileList MUST include the ProfileName and the ProfileVersion. The ProfileVersion isasingle integer
representing the minor version of the profile.

Vendor-specific objects and profilesMAY beincluded in thislist, and if so MUST begin with X_<VENDOR>_,
where <VENDOR> MUST be as defined in section 3.3.

DeviceSummary Examples

Below are some examples of the DeviceSummary parameter. (The first examples correspond directly to the
examples given in section 2.1.2.)

Simple device supporting the ABCService Service Object:
“Device:1.0[](Baseline:1), ABCService:1.0[1](Baseline:1)"

Device supporting both ABCService and XY ZService Service Objects:
“Device:1.0[](Baseline:1), ABCService:1.0[1](Baseline:1), XYZService:1.0[1](Baseline:1)”

TR-098 [3] Internet Gateway Device that also supports the ABCService and XY ZService Service Objects:
“InternetGatewayDevice:1.0[](Baseline:1), ABCService:1.0[1](Baseline:1), XYZService:1.0[1](Baseline:1)"
Device supporting the ABCService Service Object and proxying for two devices supporting the functionality of the
XY ZService Service Object:
“Device:1.0[](Baseline:1), ABCService:2.17[1](Baseline:1), XYZService:1.2[1](Baseline:2),
XYZService:1.2[2](Baseline:2, AnotherProfile:3)”
TR-098 [3] Internet Gateway Device also serving as a management proxy for three devices supporting the
functionality of the ABCService Service Object:
“InternetGatewayDevice:1.0[](Baseline:1), ABCService:1.0[1](Baseline:1), ABCService:1.0[2](Baseline:1),
ABCService:1.0[3](Baseline:1, AnotherProfile:1)"
TR-098 [3] Internet Gateway Device with no additional service objects supported:
“InternetGatewayDevice:1.0[](Baseline:1)”
Device supporting the ability to proxy for devices supporting the functionality of the ABCService Service Object,
but with no current instances of that object:
“Device:1.0[](Baseline:1), ABCService:2.17[]()"

Device supporting the ABCService Service Object with the baseline and a vendor-specific profile:
“Device:1.0[](Baseline:1), ABCService:2.17[1](Baseline:1, X_EXAMPLE-COM_MyProfile:2)"
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Device supporting the ABCService Service Object, but with no profiles:
“Device:1.0[](Baseline:1), ABCService:2.17[1]()"

Profile Definitions (Removed)
Profile Definitions moved to TR-181 [13].
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Annex A. CWMP Data Model
Definition XML Schema

Introduction

The CWMP Data Model Definition XML Schema[11], or DM Schema, is used for defining TR-069 [2] data
models, and is specified in A.3.

DM Schema instance documents can contain any or al of the following:
o Datatype definitions

e Root Object definitions (including profiles)

e  Service Object definitions (including profiles)

e  Component definitions

¢ Vendor extension definitions

Normative Information

Itis possible to create instance documents that conform to the DM Schema but nevertheless are not valid data model
definitions. Thisisbecauseit isnot possible to specify al the normative data model definition requirements using
the XML Schema language. Therefore, the schema contains additional requirements written using the usual
normative language. Instance documents that conform to the DM Schema and meet these additional requirements
are referred to as DM Instances.

For example, the definition of the parameter element includes the following additional requirements on the name
and base attributes:

<xs: conpl exType nane="Mbdel Par anet er ">
<Xs: annot at i on>
<xs: docunent at i on>Par aneter definition and reference. </ xs: docunent ati on>
</ xs: annot at i on>

<xs:attribute name="nane" type="t ns: Paranet er Nare" >
<xs: annot at i on>
<xs: docunent at i on>MUST be uni que within the parent object (this is checked by schema
val idation).
MJST be present if and only if defining a new paraneter. </ xs: docunent ati on>
</ xs: annot at i on>
</ xs:attribute>
<xs:attribute name="base" type="tns: Paranet er Nane" >
<xs: annot at i on>
<xs: docurrent at i on>MUST be present if and only if nodifying an existing
par aret er . </ xs: docunent at i on>
</ xs: annot at i on>
</xs:attribut e>

</ xs conpl exType>

In some cases, arequirement that isin fact implied by the DM Schema is emphasized within the schemaviathe
xs.documentation element (the uniqueness requirement on the name is an example of this).
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In other cases, a schema-implied requirement is not highlighted. For example, the name and base attributes are of
type tns:ParameterName:

<! DOCTYPE cwnp- dat anodel [
<TENTITY nane " ([\i-[:]1][\e-[:\.11%)">
e

<xs: si npl eType nane="Par anet er Nane" >
<xs: annot at i on>
<xs: docurent at i on>Par arret er name (naxi num |l ength 256); the same as xs: NCNane except that periods
are not permtted. This name MJST in addition fol |l ow the vendor-specific
paraneter nane requirenments of section 3.3.</xs:docunentati on>
</ xs: annot at i on>
<xs:restriction base="xs:token">
<xs: maxLengt h val ue="256"/>
<xs: pattern val ue="&nare;"/ >
</xs:restriction>
</ xs: si npl eType>

This states that the parameter name is a string that follows the following rules:

e Itisderived from xs:token, which has a whitespace facet of “collapse”, meaning that any leading whitespace in
the name will be ignored.

e |t hasamaximum length of 256 characters.

o Itsfirst character matches the pattern “[\i-[:]]”, which means “any character permitted as the first character of an
XML name, except for acolon”, and any subsequent characters match the pattern “[\c-[:\.]]”, which means “any
character permitted in an XML name, except for a colon and adot”.

e |t follows the vendor-specific parameter name requirements of section 3.3.
The question of the location of the definitive normative information therefore arises. The answer is asfollows:
e All the normative information in the main part of the document remains normative.

e The DM Schema, and the additional requirements therein, are normative. Some of these additional
requirements are duplicated (for emphasis) in this Annex.

e The DM Schemareferences additional materia in this Annex. Such material is normative.
o |f the DM Schema conflicts with a normative requirement in the main part of the document, thisisan error in
the DM Schema, and the requirement in the main part of the document takes precedence.

Importing DM Instances

DM Instances are imported using the top-level import element. The DM Schema specifies that the DM Instanceis
located viathe file attribute.

Therules governing thefile attribute’ s value and its use for locating the DM Instance are as follows:
e |t MUST be aURL adhering to RFC 3986 [7].

e |f the URL includes ascheme, it MUST be http, https or ftp.

e |f the URL includes an authority, it MUST NOT include credentials.

e For standard BBF DM Instances, the rules that apply to the filename part (final path segment) of the A.2.1.1
BBFURL MUST be applied to the filename part of this URL. This means that the corrigendum number can be
omitted in order to refer to the latest corrigendum.

o |f the URL isarelative reference, processing tools MUST apply their own logic, e.g. apply a search path.
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URI Conventions

The top-level spec attribute contains the URI of the associated specification document, e.g. the BBF Technical
Report.

This URI SHOULD uniquely identify the specification. More than one DM Schema instance document MAY
reference the same specification.

The following rules apply to the value of the top-level spec attribute:

e For aBBF Technical Report, it MUST be of the form “ urn:broadband-forum-org:tr-nnn-i-a-c”, where nnn is the
specification number (including leading zeros), i is the issue number, aisthe amendment number, and cisthe
corrigendum number. The issue, anendment and corrigendum numbers do not include leading zeros. For
example, “urn:broadband-forum-org:tr-106-1-0" refersto TR-106 (Issue 1 Amendment 0), and “ urn:broadband-
forum-org:tr-106-1-2" refersto TR-106 (Issue 1) Amendment 2. If the corrigendum number (including the
preceding hyphen) is omitted, the most recent corrigendum is assumed.

e  For specificationsissued by other standards organizations, or by vendors, it SHOULD be of astandard form if
oneisdefined. For example, RFC 2648 [9] specifies a syntax for referencing RFCs.

e Notethat processing tools are likely to assume that al files that share a spec value are related to each other.
Therefore, use of meaningful spec valuesis RECOMMENDED.

Formally, the value of the spec attribute is defined as follows:

SpecUR = BBFUR
| GherUR

BBFUR = "urn: br oadband-f orum org: " BBFDoc
BBFDoc = "tr-" BBFNunber BBFI ssue BBFAmendment BBFCorri gendum

BBFNunber = [DAT]{3,} // including | eading zeros, e.g. 069

BBFl ssue = "-" NolLeadi ngZer oPosi ti veNunber
BBFAnendnent = "-" NolLeadi ngZer oNunber
BBFCor ri gendum = "-" NolLeadi ngZer oPosi t i veNunber

| " // if omtted, most recent corrigendumis assuned

NoLeadi ngZer oNunber = [DI A T]
| [NOZERDIAT] [DAT]*

NoLeadi ngZer oPosi ti veNunber = [NONZERDDIA@T] [DAT]*

QherUR = <of a standard formif one is defined>

Standard BBF DM Instances can be accessed at the following URL :

BBFURL

"http://www br oadband- f orum or g/ cwnp/ " BBFDoc BBFSubDoc ". xm "
BBFDoc = <as bef ore>

BBFSubDoc = "-" LABEL // distinguishing |abel (not beginning with a digit)
| " /1 not needed if only one DMInstance is associ ated w th spec

For example, the DM Instance associated with TR-106 Amendment 2 can be accessed at http://www.broadband-
forum.org/cwmp/tr-106-1-2.xml. If two DM Instances had been associated with TR-106 Amendment 2, they might
have been accessible at http://www.broadband-forum.org/cwmp/tr-106-1-2-types.xml and http://www.broadband-
forum.org/cwmp/tr-106-1-2-objects.xml.

Descriptions

Many elements have descriptions, and the same rules apply to all description elementsin the DM Schema. A
description is free text which can contain alimited amount of MediaWiki-like markup as specified in A.2.2.3.
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Character Set

For BBF standards, the character set MUST be restricted to printable characters in the Basic Latin Unicode block,
i.e. to characters whose decimal ASCII representations are in the (inclusive) ranges 9-10 and 32-126.

Pre-processing

All DM Instance processing tools MUST conceptually perform the following pre-processing before interpreting the
markup:

1) Remove any leading whitespace up to and including the first line break®.

2) Remove thelongest common whitespace prefix (i.e. that occurs at the start of every line) from each line. See the
example below, where three lines start with four spaces and one line starts with five spaces, so the longest
whitespace prefix that occurs at start of each line isfour spaces. In this calculation, atab character counts as a
single character. To avoid confusion, the description SHOULD NOT contain tab characters.

3) Removedl trailing whitespace, including line breaks.

This pre-processing is designed to permit areasonable variety of layout styles while still retaining predictable
behavior. For example, both the following:

<description>This is the first line.
This is the second |ine.

This is the indented third line.

This is the fourth line.</description>

<descri pti on>
This is the first line.
This is the second line.
This is the indented third line.
This is the fourth line.
</ descri pti on>

...result in the following:

This is the first line.
This is the second line.
This is the indented third Iine.
This is the fourth line.

A.2.2.3 Markup

The pre-processed description can contain the following markup, which isinspired by, but is not identical to,
MediaWiki markup. All DM Instance processing tools SHOUL D support this markup to the best of their ability.

Table 2 — XML Description Markup

Name Markup Example Description

Italics "“italic text’’ Two apostrophes on each side of some text will result in the contained
text being emphasized in italics.

Bold "’’bold text’’ Three apostrophes on each side of some text will result in the contained
text being emphasized in bold.

Bold italics | """ b+i text''''’ Five apostrophes on each side of some text will result in the contained
text being emphasized in bold italics.

Paragraph Thi s paragraph just A line break is interpreted as a paragraph break.

ended.

% It can be assumed that all line breaks are represented by asingle line feed, i.e. ASCII 10. See[8] section 2.11.
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Name

Markup Example

Description

Bulleted lists

* | evel one

** |level two

* | evel one again

** ]evel two again

*** | evel three

*: level one continued
outside of Iist

A line starting with one or more asterisks (*) denotes a bulleted list entry,
whose indent depth is proportional to the number of asterisks specified.

If the asterisks are followed by a colon (:), the previous item at that level is
continued, as shown.

An empty line, or a line that starts with a character other than an asterisk,
indicates the end of the list.

Numbered lists

# |l evel one

## |l evel two

# | evel one again

## | evel two again

### | evel three

#: level one continued
out side of Iist

A line starting with one or more number signs (#) denotes a numbered list
entry.

All other conventions defined for bulleted lists apply here (using # rather
than *), except that numbered list entries are prefixed with an integer
decoration rather than a bullet.

Indented lists

| evel one
| evel two
| evel one again
| evel two again
I evel three
out side of Iist

A line starting with one or more colons () denotes an indented list entry.
All other conventions defined for bulleted lists apply here (using : rather
than *), except that indented list entries have no prefix decoration, and
item continuation is not needed.

{{section|table}}
{{par an] Enabl e} }
{{enumn Error}}

Verbatim code exanpl e: A block of lines each of which starts with a space is to be formatted

i f (sonething) { exactly as typed, preferably in a fixed width font.

/* do something */ This allows code fragments, simple tables etc. to be included in

} e} fed{ ther */ descriptions.

} o other Note that the pre-processing rules of A.2.2.2 imply that it is not possible to
process an entire description as verbatim text (because all the leading
whitespace would be removed). This is not expected to be a problem in
practice.

Hyperlinks http://ww. br oadband- URL links are specified as plain old text (no special markup).
forumorg
Templates {{bi bref| 1| section 2}} Text enclosed in double curly braces ({}) is a template reference, which is

replaced by template-dependent text.
A.2.2.4 specifies the standard templates.

A.2.2.4 Templates

A template invocation is encoded as two curly braces on either side of the template name and arguments.
Arguments can follow the template name, separated by vertical pipe () characters. All whitespace is significant.

For example:

| {{soneTenpl ate| argl| arg2| .| argN}

In some cases, one template can impact the behavior of another template, e.g. the definitions of both the{ { enun} }
andthe{{ hi dden}} templates state that the template expansion can be automatically placed after the rest of the
description, which raises the question of which template expansion would come first. This ambiguity is resolved by
stating that processing tools SHOULD generate such automatic text in the same order that the templates are defined
below. Inthe above example, { { enun} isdefined before { { hi dden}}, so an automatically-generated list of
enumeration values would be placed before an automatically-generated explanation that the parameter valueis
hidden.

The following standard templates are defined. Any vendor-specific template names MUST obey the rules of section
3.3.
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Name Markup Definition Description
Bibliographic {{ b? bref | | d}} ' A bibliographic reference.
reference {{bibref|id|section}} The id argument MUST match the id attribute of one of the

current file’s (or an imported file’s) top-level bibliography
element’s reference elements (A.2.4).

The OPTIONAL section argument specifies the section number,
including any leading “section”, “annex” or “appendix” text.
Typically, processing tools will (a) validate the id, and (b)
replace the template reference with something like “[id]
section”.

Markup examples:

{{bibref|1}}

{{bi bref| 1] section 3}}

Section separator

{{section|category}}
{{section}}

The beginning or end of a section or category. This is a way of
splitting the description into sections.

If the category argument is present, this marks the end of the
previous section (if any), and the beginning of a section of the
specified category. The “table”, “row” and “examples”
categories are reserved for the obvious purposes.

If the category argument is absent, this marks the end of the
previous section (if any).

Typically, processing tools will (a) validate the category, and (b)
replace the template reference with a section marker.

Markup examples:

{{section|tabl e}}

{{section|row}

{{section| exanpl es}}

Number of entries
parameter
description

{{nunentries}}

A description of a “NumberOfEntries” parameter.

This template SHOULD be used for all such parameters. It will
be expanded to something like “The number of entries in the
<table> table.”.

In most cases, the description will consist only of
{{nunentries}} butit MAY be followed by additional text if
desired.

Parameter and
object reference

paramref}}
par ani ref | scope}}

parani}

object|ref}}
obj ect|ref|scope}}

{
{
{
{
{
{{object}}

A reference to the specified parameter or object.

The OPTIONAL ref and scope arguments reference a
parameter or object. Scope defaults to normal. Parameter and
object names SHOULD adhere to the rules of A.2.3.4.
Typically, processing tools will (a) validate the reference, and
(b) replace the template reference with the ref argument or, if it
is omitted, the current parameter or object name, possibly
rendered in a distinctive font. Processing tools can use the
scope to convert a relative path into an absolute path in order,
for example, to generate a hyperlink.

Markup examples:

{{paran Enabl e} }
{{object|Stats.}}

Profile reference

{{profile|ref}}
{{profile}}

A reference to the specified profile.

The OPTIONAL ref argument references a profile.

Typically, processing tools will (a) validate the reference, and
(b) replace the template reference with the ref argument or, if it
is omitted, the current profile name, possibly rendered in a
distinctive font.

Markup examples:

{{profile|Baseline:1}}

{{profile}}
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Name

Markup Definition

Description

List description

{{list}}
{{list|arg}}
{{nolist}}

A description of the current parameter’s list attributes.

This template SHOULD only be used within the description of a
list-valued parameter (A.2.7.1).

This is a hint to processing tools to replace the template
reference with a description of the parameter’s list attributes.
This overrides processing tools’ expected default behavior
(unless suppressed by { { nol i st }}) of describing the list
attributes before the rest of the description.

The OPTIONAL argument specifies a fragment of text that
describes the list and SHOULD be incorporated into the
template expansion.

Typically processing tools will generate text of the form
“Comma-separated list of <dataType>.” Or “Comma-separated
list of <dataType>, <arg>.".

Reference
description

{{reference}}
{{reference|arg}}

{{noreference}}

A description of the object or parameter that is referenced by
the current parameter.

This template SHOULD only be used within the description of a
reference parameter (A.2.3.7).

This is a hint to processing tools to replace the template
reference with a description of the parameter’s reference
attributes. This overrides processing tools’ expected default
behavior (unless suppressed by { { nor ef er ence}}) of
describing the reference attributes after the list attributes (for a
list-valued parameter) or before the rest of the description
(otherwise).

The OPTIONAL argument is relevant only for a pathRef; it
specifies a fragment of text that describes the referenced item
and SHOULD be incorporated into the template expansion.
Typically processing tools will generate text of the form “The
value MUST be the full path name of <arg>...”, in which the
generated text can be expected to be sensitive to whether or
not the parameter is list-valued.

Named data type

{{datatype}}

{{nodat at ype}}

A description of the current parameter's named data type.

This template SHOULD only be used within the description of a
parameter of a named data type (A.2.3.1).

This is a hint to processing tools to replace the template
reference with an indication of the parameter's named data
type, possibly including additional details or a hyperlink to such
details. This overrides processing tools’ expected default
behavior (unless suppressed by { { nodat at ype} }) of
describing the named data type before the rest of the
description.

Profile description

{{profdesc}}

{{noprof desc}}

An auto-generated description of a profile.

This template SHOULD only be used within the description of a
profile (A.2.9).

This is a hint to processing tools to replace the template
reference with a description of the profile. This overrides
processing tools’ expected default behavior (unless suppressed
by { { nopr of desc} }) of describing the profile before the rest
of the description.

Typically processing tools will generate text of the form “This
table defines the <profile:v> profile for the <object:m> object.
The minimum REQUIRED version for this profile is
<object:m.n>."” (or more complex text if the profile is based on
or extends other profiles).
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{{enuni val ue| par an| scope}}

{{enunt}
{{noenun}}

Name Markup Definition Description
Enumeration {{enuni val ue}} A reference to the specified enumeration value.
reference {{enuni val ue| parant}

The OPTIONAL value argument specifies one of the
enumeration values for the referenced parameter. If present, it
MUST be a valid enumeration value for that parameter.

The OPTIONAL param and scope arguments identify the
referenced parameter. Scope defaults to normal. If present,
param SHOULD adhere to the rules of A.2.3.4. If omitted, the
current parameter is assumed.

If the arguments are omitted, this is a hint to processing tools to
replace the template reference with a list of the parameter’'s
enumerations, possibly preceded by text such as “Enumeration
of:”. This overrides processing tools’ expected default behavior
(unless suppressed by { { noenunt }) of listing the parameter’s
enumerations after the rest of the description.

Otherwise, typically processing tools will (a) validate that the
enumeration value is valid, and (b) replace the template
reference with the value and/or param arguments, appropriately
formatted and with the value possibly rendered in a distinctive
font. Processing tools can use the scope to convert a relative
path into an absolute path in order, for example, to generate a
hyperlink.

Markup examples:

{{enumn None}}
{{enumn None| & her Par an} }

Pattern reference

{{pattern|val ue}}
{{pattern|val ue| parant}
{{pattern|val ue| parani scope}}
{{pattern}}

{{nopattern}}

A reference to the specified pattern value.

The OPTIONAL value argument specifies one of the pattern
values for the referenced parameter. If present, it MUST be a
valid pattern value for that parameter.

The OPTIONAL param and scope arguments identify the
referenced parameter. Scope defaults to normal. If present,
param SHOULD adhere to the rules of A.2.3.4. If omitted, the
current parameter is assumed.

If the arguments are omitted, this is a hint to processing tools to
replace the template reference with a list of the parameter’'s
patterns, possibly preceded by text such as “Possible
patterns:”. This overrides processing tools’ expected default
behavior (unless suppressed by {{ nopat t er n}}) of listing the
parameter’s patterns after the rest of the description.

Otherwise, typically processing tools will (a) validate that the
pattern value is valid, and (b) replace the template reference
with the value and/or param arguments, appropriately formatted
and with the value possibly rendered in a distinctive font.
Processing tools can use the scope to convert a relative path
into an absolute path in order, for example, to generate a
hyperlink.

Markup examples:

{{pattern| None}}
{{pattern| None| & her Par an} }
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Name

Markup Definition

Description

Hidden value

{{hi dden}}
{{hi dden| val ue}}

{{nohi dden}}

Text explaining that the value of the current parameter is
hidden and cannot be read.

This template SHOULD only be used within the description of a
hidden parameter (A.2.7.1).

This is a hint to processing tools to replace the template
reference with text explaining that the value of the current
parameter is hidden and cannot be read. This overrides
processing tools’ expected default behavior (unless suppressed
by { { nohi dden} }) of placing this text after the rest of the
description.

The OPTIONAL argument indicates the value that is returned
when the current parameter is read. If omitted this defaults to
the expansion of the {{ nul | } } template.

Typically, processing tools will generate text of the form “When
read, this parameter returns <arg>, regardless of the actual
value.”.

Command
parameter

{{command}}

{{nocommand}}

Text explaining that the current parameter is a command
parameter that triggers a CPE action.

This template SHOULD only be used within the description of
such a command parameter (A.2.7.1).

This is a hint to processing tools to replace the template
reference with text explaining that the current parameter is a
command parameter that always reads back as {{nul | }}.
This overrides processing tools’ expected default behavior
(unless suppressed by { { nocommand} } ) of placing this text
after the rest of the description.

Typically, processing tools will generate text of the form “The
value is not part of the device configuration and is always
{{null}} when read.”.

Factory default
value

{{factory}}

{{nof actory}}

Text listing the factory default for the current parameter.

This template SHOULD only be used within the description of a
parameter that has a factory default value.

This is a hint to processing tools to replace the template
reference with text listing the factory default value. This
overrides processing tools’ expected default behavior (unless
suppressed by {{nofactory}}) of placing this text after the rest of
the description.

Typically, processing tools will generate text of the form “The
factory default value MUST be <value>.".

Unique keys
description

{{keys}}

{{nokeys}}

A description of the current object’s unique keys.

This template SHOULD only be used within the description of a
multi-instance (table) object that defines one or more unique
keys (A.2.8.1).

This is a hint to processing tools to replace the template
reference with a description of the object’s unique keys. This
overrides processing tools’ expected default behavior (unless
suppressed by { { nokeys} }) of describing the unique keys
after the description.

Units reference

{{units}}

The parameter’s units string.

Typically, processing tools will (a) check that the parameter has
a units string, and (b) substitute the value of its units string.

Boolean values

{{fal se}}
{{true}}

Boolean values.

Typically, processing tools will substitute the value False or
True, possibly rendered in a distinctive font.

Miscellaneous

{{enpty}}

Represents an empty string. Typically, processing tools will
render such values in a distinctive font, possibly using standard
wording, such as <Empty> or “an empty string”.

{{nul'1}}

Expands to the appropriate null value for the current
parameter’s data type (A.2.3.5), e.g. {{enpt y}}, {{fal se}}
or 0.
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A.2.25 HTML Example
This includes examples of most of the markup and templates.

<nmodel name="(o: 1. 1" base="(oo: 1. 0" >
<obj ect name="(GooTop." access="readnly" mnEntries="1" nmaxEntries="1">
<par anet er nane="Exanpl eParanmi access="readnl y">
<descri pti on>

{{section|Introduction}}This is an ''exanple'' paranmeter that illustrates many of the
"“'"formatting''' tenplates. For '''''exanple''''', this references {{bibref| TR
106al| section 3.2}}.

{{section| Usage}}This paraneter is called {{object}}{{paran}}. One can al so reference ot her
paraneters in the sane object, such as {{paranj G herParaneter}}, and indicate
that the parameter value is neasured in {{units}}

e can also include bulleted lists

* | evel one

** | evel two

* | evel one again

** ] evel two again

*** | evel three

*: level one continued

and nunbered |ists

# |l evel one

## | evel two

# | evel one again

## |l evel two again

#Ht | evel three

#: level one continued

and indented lists

| evel one
level two
| evel one again
l evel two again
I evel three
and hyperlinks such as http://ww googl e. com
and code exanpl es
if (sorething) {
/* do sonething */
} else {
/* do other */

If the parameter was Bool ean, one could refer to its values {{false}} and {{true}}
e can refer to its enunmerations individually, e.g. {{enunjD sabled}}, or to other paraneters
enunerations, such as {{enunjVal ue| G herParan}}, or can list themall. {{enun}}
Finally, if there were any patterns they could be listed too. {{pattern}}
</ descri pti on>
<synt ax>
<string>
<enuneration val ue="A"/>
<enurrer ati on val ue="B"'/>
<units val ue="packets"/>
</string>
</ synt ax>
</ par arret er >

Theresulting HTML would look something like this:
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This is an example parameter that illustrates many of the formatting templates. For example, this references [TR-106a1]
section 3.2.

This parameter is called ParentObject. ExampleFaram. One can also reference other parameters in the same object, such
as OtherParametfer, and indicate that the parameter value is measured in packets.

(One can also include bulleted lists:

* |evel one
2 level two
* |evel one again
< level two again
B |evel three

level one continued
and numbered lists:

1. level one
1. level two
2. level one again
1. level two again
1. level three

level one continued
and indented lists

level one
level two
level one again
level two again
level three

and hyperlinks such as hitp://www.google.com

and code examples:

if (=omething)

/* do =something */
} else {

/% do other #®/

¥
If the parameter was Boolean, one could refer to its values false and frue.

Cne can refer to its enumerations individually, e.g. A, or to other parameters’ enumerations. such as Value, or can list
them all. Possible values:

* Disabled
® Fnabled
* Fror (OPTIONAL)

Finally, if there were any patterns they could be listed too.

A.2.3 Data Types

TR-069 [2] data models support only the primitive data types listed in the last row of Table 4 “on the wire”.
However, the DM Schema allows data types to be derived from the primitive types or from other named data types.
Such derived types can be named or anonymous.

A.2.3.1 Named Data Types

Named data types are defined using the top-level dataType element. A DM Instance can contain zero or more top-
level dataType elements.
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When defining a new named data type, the following attributes and elements are relevant (normative requirements
are specified in the schema).

Table 4 — XML Named Data Types

Name Description

name The data type name.

base The base type name, i.e. name of the data type from which this data type is derived. This is used only where
the base type is itself a named data type, not a primitive type.

status The data type’s {current, deprecated, obsoleted, deleted} status. This defaults to current, and so is not likely
to be specified for a new data type.

description The data type’s description (A.2.2).

size Data type facets (A.2.3.3). These are permitted only when the base type is a hamed data type, i.e. when the

pathRef base attribute is specified.

instanceRef

range

enumeration

enumerationRef

pattern

units

base64 Primitive data type definition. These are permitted only when the base type is primitive. There is an element

boolean for each primitive data type, and each element supports only the facets (A.2.3.3) that are appropriate to that

dateTime data type.

hexBinary

int

long

string

unsignedint

unsignedLong

For example:

<dat aType nane="Stri ng255">
<string>
<si ze maxLengt h="255"/>
</string>
</ dat aType>

<dat aType name="Stringl27" base="String255">
<si ze maxLengt h="127"/>
</ dat aType>

A.2.3.2 Anonymous Data Types

Anonymous data types are defined within parameter syntax elements (A.2.7.1), and can apply only to the parameters
within which they are defined. For example:

<par anet er nane="Exanpl e1l" access="readnl y">
<synt ax>
<string>
<si ze nmaxLengt h="127"/>
</string>
</ synt ax>
</ par aret er >

<par anet er nane="Exanpl e2" access="readnl y">
<synt ax>
<dat aType base="Stri ng255">
<si ze nmaxLengt h="127"/>
</ dat aType>
</ synt ax>
</ par anet er >

If an anonymous data type is modified in alater version of a data model, the modified anonymous data typeis
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regarded as being derived from the original anonymous datatype. Therefore the base type restriction rules of
A.2.3.8 MUST be obeyed.

Data Type Facets
A facet specifies some aspect of a datatype, e.g. its size, range or units.

Note that XML Schema[11] aso associates facets with datatypes. The XML Schemaand DM Schema concepts
are the same, but the set of facetsis not identical.

The DM Schema defines the following facets (normative requirements are specified in the schema):
Table 5 — XML Data Type Facets

Name Description

size Size ranges for the data type (applies to string, base64, hexBinary and their derived types). Note that the size
facet always refers to the actual value, not to the base64- or hexBinary-encoded value. Prior to the definition
of the DM Schema, the maximum sizes of base64 parameters referred to the base64-encoded values.
Processing tools that generate reports from DM Instances SHOULD include explicit clarification of whether the
size ranges refer to the actual or encoded values.

Note that the size facet is also used to specify the size range for list-valued parameters, which are always
strings (A.2.7.1).

pathRef Details of how to reference parameters and objects via their path names (applies to string and its derived
types: A.2.3.7).

instanceRef Details of how to reference object instances (table rows) via their instance numbers (applies to int, unsignedint
and their derived types; A.2.3.7).

range Value ranges for the data type (applies to numeric data types and their derived types).

enumeration Enumerations for the data type (applies to string and its derived types).

enumerationRef Enumerations for the data type, obtained at run-time from the value of a specified parameter (applies to string
and its derived types; A.2.3.7).

pattern Patterns for the data type (applies to string and its derived types). Pattern value syntax is the same as for XML
Schema regular expressions. See [14] Section F.

units Units for the data type (applies to numeric data types and their derived types).

It isimportant to note that the enumeration facet does not necessarily define all the valid values for adatatype. This
isfor the following reasons:

e Asgpecified in section 3.3, vendors are allowed to add additional enumeration values.

e A futureversion of adatamodel may need to add additional enumerations values.

Reference Path Names

Some description templates (A.2.2.4), and all reference facets (A.2.3.7), need to specify parameter or object names.
It isalways possible to specify afull path name, but it isfrequently necessary or convenient to specify arelative path
name. For example, it might be necessary to reference another parameter in the current object. Any instance
numbers in the parameter’ s full path name cannot be known at data model definition time, so this can only be done
using arelative path name.

The following rules apply to all path names that are used in data model definitions for referencing parameters or
objects:

e  Path names MAY contain “{i}” placeholders, which MUST be interpreted as wild cards matching all instance
numbers, e.g. “InternetGatewayDevice WANDevice{i}.” references all WANDevice instances.

e  Path names MUST NOT contain instance numbers.

A path name is always associated with a path name scope, which defines the point in the naming hierarchy relative
to which the path name applies.

November 2010 © The Broadband Forum. All rights reserved. 38 of 89



Data Model Template for TR-069-Enabled Devices TR-106 Issue 1 Amendment 5

Table 6 — Path Name Scope Definition

Name Description

normal This is a hybrid scope which usually gives the desired behavior:

o If the path begins with a “Device” or “InternetGatewayDevice” component, it is relative to the top of the
naming hierarchy.

* If the path begins with a dot, it is relative to the Root or Service Object (c.f. scope=model).
e Otherwise, the path is relative to the current object (c.f. scope=object).

model The path is relative to the Root or Service Object.

object The path is relative to the current object.

Formally, if the path name scopeis normal:
o |f thepath isempty, it MUST be regarded as referring to the top of the naming hierarchy.

o Otherwiseg, if the path beginswith a“Device” or “InternetGatewayDevice” component, it MUST be regarded as
afull path name (these are the only two possible Root Device names).

e Otherwisg, if the path beginswith adot (“.”), it MUST be regarded as a path relative to the Root or Service
Object. For example, in the Device Root Object “.Devicelnfo.” means “Device.Devicelnfo.”, and in the
Device.Services ABCService.1 Service Object it means “ Device.Services. ABCService.1.Devicelnfo.”.

e Otherwise, it MUST beregarded as a path relative to the current object. Any leading hash characters (“#")
cause it to be relative to the parent of the current object (or the parent’s parent, and so on) as described below.
For example, if the current object is“Device.LAN.”, “IPAddress’ means “Device.LAN.IPAddress’, “ Stats.”
means “Device.LAN.Stats.” and “#.Devicelnfo.” means “ Device.Devicelnfo” (see below for more “#”
examples).

If the path name scope is modd:
o If thepath isempty, it MUST be regarded as referring to the Root or Service Object.

e Otherwise, it MUST be regarded as a path relative to the Root or Service Object. Any leading dot MUST be
ignored. Leading hash characters are not permitted.

If the path name scope is object:
e |f thepath isempty, it MUST be regarded as referring to the current object.

e Otherwise, it MUST be regarded as a path relative to the current object. Any leading dot MUST be ignored.
Leading hash characters are not permitted.

As mentioned above, if the path name scope is normal, aleading hash character causes the path to be relative to the
parent of the current object. Additional hash characters reference the parent’ s parent, and so on, but they MUST
NOT be used to reference beyond the Root or Service Object. Also, for object instances, “#.” always means the
multi-instance object’ s (table's) parent rather than the multi-instance object (table).

In addition, within a component definition, items that are defined outside the component MUST NOT be referenced
viarelative paths. Thisis because components can be included anywhere within the data model tree.

For example, if the current object is*Device.LAN.DHCPOption{i}.”:

o “#” means“DeviceLAN.” (thetable s parent, not the table).

e “#.DHCPOption.” means“Device.LAN.DHCPOption.” (the table).

o “#.Stats.” means“DeviceLAN.Stats.”.

o “#.Stats. TotalBytesSent” means “Device.LAN.Stats. Total BytesSent”.

The following examples would be invalid if LAN was defined within a component:
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o “##” means“Device.”.

o “##.Devicelnfo.” means"“Device.Devicelnfo.”.

o “##.Devicelnfo.Manufacturer” means “Device.Devicelnfo.Manufacturer”.
The final example can never be valid:

o “###” isnot permitted (references beyond the Root Object).

Note that the term “Root or Service Object”, which is used several times above, means “if within a Service Object
instance, the Service Object instance; otherwise, the Root Object”.

For example, the pathRef and instanceRef facets (A.2.3.7) have a targetParent attribute which specifies the possible
parent(s) of the referenced parameter or object, and a targetParentScope attribute (defaulted to normal) which
specifies targetParent’ s scope. | the current object iswithin a Service Object instance, setting targetParentScope to
model forces the referenced parameter or object to be in the same Service Object instance. Similarly, setting
targetParentScope to object forces the referenced parameter or object to be in the same object or in a sub-object.

Null Values and References

Each primitive data type has an associated null value that is used, for example, as the expansion of the {{null}}
template (A.2.2.4). These null values are defined as follows:

e base64, hexBinary, string: an empty string

e unsignedint, unsignedLong: O

e int,long: -1

e boolean: false

e dateTime: 0001-01-01T00:00:00Z (the Unknown Time; see section 3.2.2)

A null reference indicates that a reference parameter is not currently referencing anything. The value that indicates a
null reference is the null value for the reference parameter’ s base data type, i.e.:

e string: an empty string
e unsignedint: 0
e int:-1
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Reference Types
A reference to another parameter or object can be weak or strong:

o weak: it doesn't necessarily reference an existing parameter or object. For example, if the referenced parameter
or object is deleted, the value of the reference parameter might not get updated.

e dtrong: it always either references avalid parameter or object, or elseisanull reference (A.2.3.5). If the
referenced parameter or object is deleted, the value of the reference parameter is always set to anull reference.

The following requirements relate to reference types and the associated CPE behavior.
e All read-only reference parameters MUST be declared as strong references.

e A CPEMUST reject an attempt to set a strong reference parameter if the new value does not reference an
existing parameter or object.

e A CPEMUST NOT reject an attempt to set aweak reference parameter because the new value does not
reference an existing parameter or object.

e A CPE MUST change the value of a non-list-valued strong reference parameter to a null reference when a
referenced parameter or object is deleted.

e A CPE MUST remove the corresponding list item from a list-valued strong reference parameter when a
referenced parameter or object is deleted.

e A CPEMUST NOT change the value of aweak reference parameter when a referenced parameter or object is
deleted.

Reference Facets
A reference facet specifies how a parameter can reference another parameter or object. There are three sorts of
reference:

o Path reference: references another parameter or object viaits path name. Details are specified via the pathRef
facet, which applies to string and its derived types.

e Instancereference: references an object instance (table row) viaitsinstance number. Details are specified via
the instanceRef facet, which applies to int, unsignedint and their derived types.

e Enumeration reference: references alist-valued parameter viaits path name. The current value of the
referenced parameter indicates the valid enumerations for this parameter. Details are specified viathe
enumerationRef facet, which appliesto string and its derived types.

When defining a path reference, the following attributes and elements are relevant (normative requirements are
specified in the schema).

Table 7 — PathRef Facet Definition

Name Description

targetParent An XML list of path names that can restrict the set of parameters and objects that can be referenced. If the
list is empty (the default), then anything can be referenced. Otherwise, only the immediate children of one
of the specified objects can be referenced,

A “{i}" placeholder in a path name acts as a wild card, e.g. “InternetGatewayDevice.WANDevice.{i}. WAN-
ConnectionDevice.{i}. WANPPPConnection.”. Path names cannot contain explicit instance numbers.

targetParentScope Specifies the point in the naming hierarchy relative to which targetParent applies (A.2.3.4): normal
(default), model or object.
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Name Description
targetType Specifies what types of item can be referenced:
e any: any parameter or object can be referenced (default)
e parameter: any parameter can be referenced
e object: any object can be referenced
e single: any single-instance object can be referenced
e table: any multi-instance object (table) can be referenced
e row: any multi-instance object (table) instance (row) can be referenced
targetDataType Specifies the valid data types for the referenced parameter. Is relevant only when targetType is any or
parameter.
Possible values are as follows:
e any: a parameter of any data type can be referenced (default)
e base64: only a base64 parameter can be referenced
e boolean: only a boolean parameter can be referenced
e dateTime: only a dateTime parameter can be referenced
e hexBinary: only a hexBinary parameter can be referenced
e integer: only an integer (int, long, unsignedint or unsignedLong) parameter can be referenced
e int: only an int parameter can be referenced
e long: only a long (or int) parameter can be referenced
e string: only a string parameter can be referenced
e unsignedInt: only an unsignedint parameter can be referenced
e unsignedLong: only an unsignedLong (or unsignedint) parameter can be referenced
e <named data type>: only a parameter of the named data type can be referenced
In addition, a parameter whose data type is derived from the specified data type can be referenced. The
built-in type hierarchy (a simplified version of the XML Schema type hierarchy) is as follows:
any
base64
bool ean
dat eTi me
hexBi nary
i nt eger
| ong
i nt
unsi gnedLong
unsi gned| nt
string
Note that any and integer are not valid parameter data types. They are included in order to support “can
reference any data type” and “can reference any numeric data type”.
refType Specifies the reference type (0): weak or strong.

When defining an instance reference, the following attributes and elements are relevant (normative requirements are
specified in the schema).

Table 8 — InstanceRef Facet Definition

Name Description

targetParent Specifies the path name of the multi-instance object (table) of which an instance (row) is being referenced.
“{i}” placeholders and explicit instance numbers are not permitted in the path name. targetParentScope
can be used to specify path names relative to the Root or Service Object or the current object.

targetParentScope Specifies the point in the naming hierarchy relative to which targetParent applies (A.2.3.4): normal
(default), model or object.

refType Specifies the reference type (0): weak or strong.

When defining an enumeration reference, the following attributes and elements are relevant (normative requirements
are specified in the schema).
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Table 9 — EnumerationRef Facet Definition

Name

Description

targetParam Specifies the path name of the list-valued parameter whose current value indicates the valid enumerations

for this parameter.

targetParamScope Specifies the point in the naming hierarchy relative to which targetParam applies (A.2.3.4): normal

(default), model or object.

nullValue Specifies the parameter value that indicates that none of the values of the referenced parameter currently

apply (if not specified, no such value is designated).
Note that if this parameter is list-valued then nullValue is not relevant, because this condition will be
indicated by an empty list.

The following examplesillustrate the various possible types of reference.

<obj ect name="Periodi cStatistics. Sanpl eSet.{i}.Parameter.{i}." .>

<par anet er nane="Ref erence" access="readWite">
<description>Reference to the parameter that is associated with this object instance.

This MUST be the paranmeter's full path name. </description>

<synt ax>
<string>
<si ze maxLengt h="256"/>
<pat hRef target Type="paraneter" ref Type="weak"/>
</string>
<defaul t type="object" val ue=""/>
</ synt ax>
</ par arnet er >

<obj ect nane="StorageService.{i}. StorageArray.{i}." .>»

<par anet er nane="Physi cal Medi unRef er ence” access="readWite">
<descri pti on>A comma- separated |ist of Physical Mdiumreferences. Each Physical Medium
referenced by this paraneter MJST exist wthin the same StorageService instance.
A Physi cal Medi um MUST only be referenced by one Storage Array instance. Each
reference can be either in the formof ".Physical Medium{i}" or a fully
qual i fied object nane.</description>
<synt ax>
<list>
<si ze maxLengt h="1024"/>
</list>
<string>
<pat hRef target Parent=". Physi cal Medi um" t ar get Par ent Scope="nodel " t arget Type="r ow'
ref Type="strong"/>
</string>
</ synt ax>
</ par anet er >

<obj ect name="I nt er net Gat ewayDevi ce. QieueManagerent . d assification.{i}." access="readWite"
m nEntri es="0" maxEntri es="unbounded"
entriesParaneter="d assifi cati onNunber FEntri es">
<description>d assi fication table. </ description>
<par anet er nane="d assQueue" access="readWite">

<description>d assification result. |nstance nunber.</description>
<synt ax>
<i nt>
<i nstanceRef target Parent=". QieueManagenent. Queue. " ref Type="strong"/>
</int>
</ synt ax>

</ par aret er >
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<obj ect name="STBServi ce. {i}. Conponents. FrontEnd. {i}.|P.Inbound. {i}." .>

<par anet er nane="Stream ngControl Protocol " access="readnl y">
<descri pti on>Network protocol currently used for controlling streaning of the source content, or
an enpty string if the content is not being streamed or is being streaned but is
not being controll ed.
If non-enpty, the string MJST be one of the . Capabilities.FrontEnd.|P.Stream ngControl Protocol s
val ues. </ descri pti on>
<synt ax>
<string>
<enuner ati onRef target Parane". Capabi | ities. Front End. | P. Streani ngContr ol Prot ocol s*
nul | Val ue=""/>
</string>
</ synt ax>
</ par arnet er >

<par anet er nane="Stream ngTransport Prot ocol " access="readl y">
<descri pti on>Network protocol currently used for streanming the source content, or an enpty
string if the content is not being streaned.
If non-enpty, the string MJST be one of the . Capabilities.FrontEnd.|P. Stream ngTransport Protocol s
val ues. </ descri pti on>
<synt ax>
<string>
<enuner ati onRef target Paranm=". Capabi | i ties. Front End. | P. St reani ngTr ansport Pr ot ocol s"
nul | Val ue=""/>
<string/>
</ synt ax>
</ par aret er >

<obj ect name="I nt er net Gat ewayDevi ce. LANDevi ce. {i}. WANConfi guration.{i}. WS." .>

<par anet er nane="Confi gMet hodsEnabl ed" access="readWite">
<descri pti on>Comma- separated |ist of the WPS configurati on methods enabl ed on the device. Each
entry in the list MJIST be a nenber of the list reported by the
Conf i gMet hodsSupport ed par anet er ..</ descri pti on>
<synt ax>
<list/>
<string>
<enuner at i onRef t ar get Par an=" Conf i gMet hodsSupport ed"/ >
</string>
</ synt ax>
</ par aret er >

A.2.3.8 Base Type Restriction

A new datatype MUST always be arestriction of its base type, meaning that avalid value of the new data type will
alwaysbe avalid value for its base type. Thisisthe case for the examples of A.2.3.1, which involve three different
data types:

e string of unlimited length
e string of maximum length 255
e  string of maximum length 127

Clearly a string of length 100 isvalid for al three data types, but a string of length 200 is only valid for the first two
data types.

The examples of A.2.3.1 considered only the size facet, but in general all facets that are applicable to the data type
have to be considered. The base type restriction requirements for each facet are as follows:

Table 10 — XML Facet Inheritance Rules

Facet Requirements

size The derived data type can define sizes in any way, provided that the new sizes do not permit any values that
are not valid for the base type.
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Facet Requirements

pathRef The derived data type can modify the data type in the following ways:

e By “promoting” status to a “higher” value, where the lowest to highest ordering is: current, deprecated,
obsoleted, deleted. For example, current can be changed to deprecated, and obsoleted can be changed
to deleted, but deleted can't be changed back to obsoleted. When promoting status, the deprecation,
obsoletion and deletion rules of section 2.4 MUST be obeyed.

e By changing targetParent to narrow the set of possible parent objects.
e By changing targetType to narrow the set of possible target types.
e By changing targetDataType to narrow the set of possible target data types.

instanceRef The derived data type can modify the data type in the following ways:
e By “promoting” status to a “higher” value, as described for pathRef.
e By changing targetParent to narrow the set of possible parent objects.

range The derived data type can define ranges in any way, provided that the new ranges do not permit any values
that are not valid for the base type.

enumeration The derived data type can modify existing enumeration values in the following ways:
e By “promoting” access from readOnly to readWrite.

e By “promoting” status to a “higher” value, as described for pathRef.

e By “promoting” optional from False to True.

e By adding a code, if none was previously specified.

e By using the action attribute to extend or replace the description (see below).
The derived data type can add new enumeration values.

enumerationRef The derived data type can modify the data type in the following ways:
e By “promoting” status to a “higher” value, as described for pathRef.

pattern The derived data type can modify existing pattern values by changing access, status, optional and description
exactly as for enumerations.

The derived data type can add new patterns and/or replace existing patterns with new patterns, provided that
the new patterns do not permit any values that are not valid for the base type.

For example a single pattern “[AB]” could be replaced with “A” and “B”, but “C” could not be added.

units The derived data type can add units if the base type didn't specify any.

Most of the above requirements are non-normative, because it has to be possible to correct errors. For example, if
the base type supports arange of [-1:4095] but the values 0 and 4095 were included in error, it would be permissible
for aderived type to support ranges of [-1:-1] and [1:4094]. Processing tools SHOULD be able to detect and warn
about such cases.

When defining a new datatype, if afacet is omitted, the new data type will inherit that facet from its base type. If a
facet is present, it MUST be fully specified (except that special rules apply to descriptions; see below). For
example, this means that a derived type that adds additional enumeration values has also to re-declare the
enumeration values of the base type.

For example, in the following, the derived type inherits the units facet from its parent but it does not inherit the
range facet, so the PacketCounter range is[10:] and the PacketCounter2 range is [15:20].

<dat aType nane="Packet Count er ">
<unsi gnedLong>
<range ninl ncl usi ve="10"/>
<uni ts val ue="packets"/>
</ unsi gnedLong>
</ dat aType>

<dat aType name="Packet Count er 2" base="Packet Count er ">
<range m nl ncl usi ve="15" naxl ncl usi ve="20"/>
</ dat aType>

Similarly, in the following, the enumeration values for ABCD arenct A, B, Cand D, but arejust Cand D. Thisis
an error (because the derived type cannot remove enumeration values), and processing tools SHOULD detect and
warn about such cases.
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<dat aType name="AB'>
<string>
<enuner ati on val ue="A"'/ >
<enuneration val ue="B'/ >
</string>
</ dat aType>

<dat aType nanme="ABCD' base="AB'>
<string>
<enuneration val ue="C'/ >
<enuner ation val ue="D'/ >
</string>
</ dat aType>

A derived datatype and any of its facets that support descriptions will inherit those descriptions from the base type.
Facet descriptions are inherited regardless of whether the facet is present in the derived type. For any descriptions
that are explicitly specified in the derived type, the action attribute controls whether they will be extended or

replaced.

For example, in the following, the description of Z (which is not changed) does not have to be repeated.

<dat aType name="XY">
<description>This is XY.</description>
<string>
<enuneration val ue="X'>
<description>This is X </description>
</ enuner at i on>
<enuner ation val ue="Y">
<description>This is Y.</description>
</ enuner at i on>
<enurrer ati on val ue="2">
<description>This is Z </description>
</ enuner at i on>
</string>
</ dat aType>

<dat aType nane="XY2" base="XY">

<description action="repl ace">This is all about XY.</description>
<enurrer ati on val ue="X"'>
<description acti on="append">This is nore about X, added at the end. </description>
</ enuner ati on>
<enurrer ati on val ue="Y">
<description action="prefix">This is nore about Y, inserted at the begi nni ng. </ descri pti on>
</ enuner ati on>
<enuner ation val ue="2Z"/>
</ dat aType>

A.2.4 Bibliography

The bibliography is defined using the top-level bibliography element, which can contain zero or more
(bibliographic) reference elements.

When defining a new bibliographic reference, the following attributes and elements are relevant (normative
requirements are specified in the schema).

Table 11 — XML Bibliographic References

Name Description

id The bibliographic reference ID.

name The name by which the referenced document is usually known.
title The document title.

organization

The organization that published the referenced document, e.g. BBF, IEEE, IETF.

category The document category, e.g. TR (BBF), RFC (IETF).
date The publication date.
hyperlink Hyperlink(s) to the document.
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The bibliographic reference ID is intended to uniquely identify this reference across al instance documents.
Therefore, for instance documents that are published by the BBF, IDs MUST obey the following rules:

e For aBBF Technical Report, it MUST be of the form “ TR-nnnixaycz”, where TR istheliteral “TR”, nnn isthe
Technical Report number (including leading zeros), i, aand c are literal letters, and X, y, and z are the issue,
amendment and corrigendum numbers respectively. The issue number (ix) isomitted if it isissue 1 and the
amendment number (ay) isomitted if it isamendment 0. For example, “ TR-106a2" refersto TR-106 (Issue 1)
Amendment 2. If the corrigendum number (cz) is omitted, the most recent corrigendum is assumed.

e ForanIETF RFC, it MUST be of the form “RFCnnn”, where RFC is the literal “RFC” and nnn isthe RFC
number (no leading zeros).

e For an |EEE specification, it SHOULD be of the form “nnn.ml-dddd”, where nnn.m is the IEEE group, | isthe
spec letter(s), and dddd is the publication year. For example, “802.1D-2004".

e For an ETSI specification (which includes DVB specifications), it SHOULD be of the form “TTnnnnnnva.b.c”
where TT isthe specification type, usually “TS” (Technical Specification), nnnnnn is the specification number,
and ab.c isthe version number.

o For specifications issued by other standards organizations, or by vendors, it SHOULD be of a standard form if
oneis defined.

Processing tools SHOULD be lenient when comparing bibliographic reference IDs. Specificaly, they SHOULD
ignore all whitespace, punctuation, leading zeros in numbers, and upper / lower case. So, for example, “rfc 1234"
and “RFC1234" would be regarded as the same ID, aswould “TR-069" and “ TR69".

Processing tools SHOULD detect and report inconsistent bibliographic references, e.g. areference with the same ID
(i.e. an 1D that compares as equal) as one that was encountered in a different file, but with a different name or
hyperlink.

Formally, bibliographic reference IDs in instance documents that are published by the BBF and the other
organizations mentioned above are defined as follows:
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BBFI D
RFA D

Ref erencel D =
|
| IEEEID
|

ETSI I D

Q herl D
BBFID = "TR " BBFNunber BBFI ssue BBFAmendnent BBFCorri gendum
BBFNumber = [DIA T]{3,} /1 including |eading zeros, e.g. 069

BBFl ssue = "i" <nunber greater than one>
| /1 enpty neans |ssue 1

BBFAnendnent = a <nunber greater than zero>
| /1 enpty nmeans Anendnent O

BBFCor ri gendum = "c" <nunber greater than zero>
| /] enpty means the nost recent Corrigendum

RFA D = "RFC' RFONunber

RFONunber = NONZERODIG T [D@AT] *
/1 no leading zeros, e.g. 123

| EEEl D = | EEEG oup | EEESpec | EEEDat e
| <for other |EEE specifications, of a standard formif one is defined>

| EEEG oup = <group nunber> "." <group sub-nunber >
/1l e.g. 802.1

| EEESpec = <spec letter(s)> /l e.g. D

| EEEDate = "-" <publication year>
/1 e.g. -2004
| " /1 can be enpty

ETSI I D = ETSI SpecType ETSI Nunber ETS! Ver si on
| <for other ETSl specifications, of a standard formif one is defined>

ETS| SpecType = TR /1 Techni cal Report
| /1 Techni cal Specification
| ES /1 ETSI Specification
|

/] European Standard
ETSI Nunber = [D A T] {6} /1 e.g. 102034

ETSl Version = "v" <version nunber as specified by ETS >
| /1 can be enpty

GherUR = <of a standard formif one is defined>

A.2.5 Components

A component isaway of defining a named set of parameters, objects and/or profiles to be used wherever such a
group is needed in more than one place (or just to structure the definitions). A DM Instance can contain zero or
more top-level component elements.

When defining a new component, the following attributes and elements are relevant (normative requirements are
specified in the schema).

Table 12 — XML Component Definition

Name Description

name The component name.

description The component’s description (A.2.2).

component The other components that are referenced (included) by this component.
parameter The component'’s top-level parameter definitions (A.2.7).
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Name Description
object The component’s object definitions (A.2.8).
profile The component’s profile definitions (0).

Referencing (including) a component can be thought of astextual substitution. A component has no version number
and isn't tied to aparticular Root or Service Object.

Thefollowing is a simple example of component definition and reference.

<conponent nane="ByteStats">
<par anet er nane="BytesSent" access="readl y">
<descri pti on>Nunber of bytes sent.</description>
<synt ax><unsi gned| nt / ></ synt ax>
</ par arret er >
<par anet er nane="Byt esRecei ved" access="readl y">
<descri pti on>Nunber of bytes recei ved. </ descri ption>
<synt ax><unsi gnedl| nt / ></ synt ax>
</ par arret er >
</ conponent >

<nmodel name="1|nt er net Gat enayDevi ce: 1. 4" >
<obj ect name="I nt er net Gat ewayDevi ce." access="readnl y" mnEntries="1" nmaxEntries="1">

<conponent ref="ByteStats"/>
</ 65] ect>

</ model >

Here the component is referenced from within an object definition. Components can be referenced from within
component, model and object definitions. Parameter, object and profile definitions within components are relative
to the point of inclusion unless overridden using the path attribute.

Root and Service Objects

Root and Service Objects are defined using the model element and an associated top-level object element. A DM
Instance can contain zero or more top-level model elements.

When defining a new model, the following attributes and elements are relevant (normative requirements are
specified in the schema).

Table 13 — XML Root and Service Objects

Name Description

name The model name, including its major and minor version numbers (3.7).

base The name of the previous version of the model (for use when the model version is greater than 1.0).
isService Whether it's a Service Object. This defaults to False and so can be omitted for Root Objects.
description The model’s description (A.2.2).

component The components that are referenced (included) by the model.

parameter The model’s top-level parameter definitions (A.2.7).

object The model’s top-level and other object definitions (A.2.8).

profile The model’s profile definitions (0).

Once a given version has been defined, it cannot be modified; instead, a new version of the object has to be defined.
For example, the following example defines v1.0 and v1.1 of anotional Service Object.
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<nodel

nane="DenoSer vi ce: 1. 0"
<par anet er nane="DenoServi ceNunber & Entri es" access="readnl y"/>
<obj ect name="DenmoService.{i}."

isService="true">

access="readl y" mnEntri es="0" nmaxEntri es="unbounded"
ent ri esPar anet er =" DenoSer vi ceNunber OF Entri es"/ >

</ model >
<nodel nanme="DenoService: 1. 1" base="DenmoServi ce: 1. 0" isServi ce="true">
<obj ect base="DenoService.{i}." access="readnly" mnEntries="0" maxEntri es="unbounded"/>
</ model >
Parameters

Parameters are defined using the parameter element, which can occur within component, model and object elements.
When defining a new parameter, the following attributes and elements are relevant (normative requirements are
specified in the schema).

Table 14 — XML Parameter Definition

Name Description

name The parameter name (3.1).

access Whether the parameter can be writable (readWrite) or not (readOnly).

status The parameter’s {current, deprecated, obsoleted, deleted} status. This defaults to current, and so is not likely to
be specified for a new parameter.

activeNotify The parameter’s {normal, forceEnabled, ForceDefault, canDeny} Active Notification status. This defaults to

normal, and so is not often specified for a new parameter.

forcedInform

The parameter’s Forced Inform status. This defaults to False, and so is not often specified for a new
parameter.

description

The parameter’s description (A.2.2).

syntax

The parameter’s syntax (A.2.7.1).

Parameter Syntax

Parameter syntax is defined using the syntax element, which can occur only within parameter elements. When
defining a new parameter, the following attributes and elements are relevant (normative requirements are specified

in the schema).

Table 15 — XML Parameter Syntax

Name Description

hidden Whether the value is hidden on readback. This defaults to False, and so is not often specified for a new
parameter.

command Whether setting the parameter triggers a CPE action. This defaults to False, and so is not often specified for a
new parameter.

list If the parameter is list-valued, details of the list value. This allows specification of the maximum and minimum
number of items in the list, and also supports a size facet for the list (A.2.3.3).
Note that a list-valued parameter is always a string as far as TR-069 [2] is concerned. For a list, the rest of the
syntax specification refers to the individual list items, not to the parameter value.

base64 If the parameter is of a primitive data type, specifies a primitive data type reference, e.g. <int/>.

boolean If the parameter data type is derived from a primitive data type, specifies an anonymous primitive data type

dateT_lme definition (A.2.3.2), e.g. <int><range maxinclusive="255"/></int>. Each primitive data type element supports

hexBinary only the facets (A.2.3.3) that are appropriate to that data type.

int

long

string

unsignedint

unsignedLong

dataType If the parameter is of a named data type, specifies a named data type (A.2.3.1) reference, e.g. <dataType
ref="IPAddress"/>.
If the parameter data type is derived from a named data type, specifies an anonymous named data type
(A.2.3.2) definition, e.g. <dataType base="IPAddress"><size maxLength="15"/></dataType>.
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A.2.8 Objects

Objects are defined using the object element, which can occur within component and model elements. When
defining a new object, the following attributes and elements are relevant (normative requirements are specified in
the schema).

Table 16 — XML Object Definition

Name Description

name The object name, specified as a partial path (3.1).

access Whether object instances can be Added or Deleted (readWrite) or not (readOnly). Adding or deleting instances
is meaningful only for a multi-instance (table) object.

minEntries The minimum number of instances of this object (always less than or equal to maxEntries).

maxEntries The maximum number of instances of this object (can be “unbounded”). minEntries and maxEntries allow the

object to be placed into one of three categories:

e minEntries=0, maxEntries=1: single-instance object which might not be allowed to exist, e.g. because
only one of it and another object can exist at the same time.

e minEntries=1, maxEntries=1: single-instance object that is always allowed to exist.

e All other cases: multi-instance (table) object (A.2.8.1).

status The object’s {current, deprecated, obsoleted, deleted} status. This defaults to current, and so is not likely to be
specified for a new object.

description The object’s description (A.2.2).

component The components that are referenced (included) by the object.

parameter The object’s parameter definitions (A.2.7).

A.2.8.1 Tables

If an object isatable, several other attributes and elements are relevant (normative requirements are specified in the
schema).

Table 17 — XML Table Definition

Name Description

name For a table, the last part of the name has to be “{i}" (3.1).

entriesParameter The name of the parameter (in the parent object) that contains the number of entries in the table. Such a
parameter is needed whenever there is a variable number of entries, i.e. whenever maxEntries is
unbounded or is greater than minEntries.

enableParameter The name of the parameter (in each table entry) that enables and disables that table entry. Such a
parameter is needed whenever access is readWrite (so the ACS might be able to create entries) and at least
one uniqueKey element that defines a functional key is present.

uniqueKey An element that specifies a unique key by referencing those parameters that constitute the unique key. For
a non-functional key, or if the table has no enableParameter, the uniqueness requirement always applies.
For a functional key, and if the table has an enableParameter, the uniqueness requirement applies only to
enabled table entries.

Each unique key is either functional or non-functional:

e A functional key references at least one parameter that relates to the purpose (or function) of thetable, eg. a
DHCP option tag in a DHCP option table, or an external port number in a port mapping table.

e A non-functional key references only parameters that do not relate to the purpose (or function) of the table, e.g.
an Alias or Name parameter.

A unique key is assumed to be functional unless explicitly marked as non-functional by setting the unique key’s
functional attribute to false.

As can be seen from the description in Table 17, non-functional keys are aways required to be unique, regardless of
whether the table has an enableParameter, or is enabled or disabled.
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Profiles

Profiles are defined using the profile element, which can occur within component and model elements. When
defining a new profile, the following attributes and elements are always relevant (normative requirements are
specified in the schema).

Table 18 — XML Profile Definition

Name Description

name The profile name, including its version number (2.3.3).

base The name of the previous version of the profile (for use when the profile version is greater than 1).

extends A list of the names of the profiles that this profile extends.

description The profile’s description (A.2.2).

parameter The profile’'s parameter requirements, which can include descriptions, references to the parameters in question,
and the parameter access requirement.

object The profile’s object requirements, which can include descriptions, references to the objects in question, the
object access requirements, and requirements for the object's parameters.

Modifications
New data types, components, models and profiles can be created based on existing items. This doesn’'t modify the
existing item.

Parameters, objects and profiles can be modified “in place”, i.e. without creating anew item. This till usesthe
parameter, object and profile elements, and isindicated by using the base, rather than the name, attribute. The base
attribute specifies the name of the existing item that isto be modified.

The syntax for modifying an item is the same as for creating an item, but there are rules. These rules are not
specified in the DM Schema.

Parameter Modifications
The following rules govern parameter modifications.

Table 19 — XML Parameter Modification

Name Description
access Can be “promoted” from readOnly to readWrite.
status Can be “promoted” to a “higher” value, where the lowest to highest ordering is: current, deprecated,

obsoleted, deleted. For example, current can be changed to deprecated, and obsoleted can be changed to
deleted, but deleted can’t be changed back to obsoleted. When promoting status, the deprecation,
obsoletion and deletion rules of section 2.4 MUST be obeyed.

activeNotify Can be changed from forceEnabled to forceDefaultEnabled. No other changes are permitted.

forcedInform Cannot be changed.

description Can be extended or replaced via use of the action attribute. When changing the description, behavioral
backwards compatibility MUST be preserved.

syntax/hidden Cannot be changed.

syntax/list Can add or modify the list element in the following ways:

e Can convert a non-list string parameter to a list provided that an empty string was already a valid value
with the appropriate meaning.

e Can adjust limits on numbers of items, and on the list size, provided that the new rules do not permit any
values that were not valid for the previous version of the parameter.

syntax/int etc Can make any change that follows the base type restriction rules of A.2.3.8, e.g. can add enumerations.
syntax/dataType
syntax/default A default can be added if the parameter didn’t already have one.

Most of the above requirements are non-normative, because it has to be possible to correct errorsin a previous
version of aparameter. Processing tools SHOULD be able to detect and warn when a parameter is modified in a
way that contravenes the above rules.
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Object Modifications
The following rules govern object modifications.

Table 20 — XML Object Modification

Name Description

access Can be “promoted” from readOnly to readWrite.

minEntries Cannot be changed.

maxEntries Cannot be changed.

entriesParameter Cannot be changed, unless was previously missing, in which case can be added.

enableParameter

Cannot be changed, unless was previously missing, in which case can be added.

status Can be “promoted” to a “higher” value, where the lowest to highest ordering is: current, deprecated,
obsoleted, deleted. For example, current can be changed to deprecated, and obsoleted can be changed to
deleted, but deleted can’'t be changed back to obsoleted. When promoting status, the deprecation,
obsoletion and deletion rules of section 2.4 MUST be obeyed.

description Can be extended or replaced via use of the action attribute. When changing the description, behavioral
backwards compatibility MUST be preserved.

uniqueKey Cannot be changed.

component Can reference (include) new components.

parameter Can add new parameters.

Most of the above requirements are non-normative, because it has to be possible to correct errorsin a previous
version of an object. Processing tools SHOULD be able to detect and warn when an object is modified in away that
contravenes the above rules.

Profile Modifications

The following rules govern profile modifications. They apply to the profile element, and to its nested parameter and
object elements.

Table 21 — XML Profile Modification

Name Description

status Can be “promoted” to a “higher” value, where the lowest to highest ordering is: current, deprecated,
obsoleted, deleted. For example, current can be changed to deprecated, and obsoleted can be changed to
deleted, but deleted can’t be changed back to obsoleted. When promoting status, the deprecation,

obsoletion and deletion rules of section 2.4 MUST be obeyed.

Can be extended or replaced via use of the action attribute. When changing the description, behavioral
backwards compatibility MUST be preserved.

description

Most of the above requirements are non-normative, because it has to be possible to correct errorsin a profile.
Indeed, since profiles are immutable, the only valid reason for changing a profile isto correct errors. Processing
tools SHOULD be able to detect and warn when a profile is modified in away that contravenes the above rules.

DM Schema

The DM Schemaiis specified below. The normative version can be found at http://www.broadband-
forum.org/cwmp/cwmp-datamodel-1-3.xsd. Please be aware that a new version of the DM Schema might be
published at any time, in which case the version in this document would become out of date. Any conflict MUST be
resolved in favor of the normative version on the web site.
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<?xm version="1.0" encodi ng="UTF- 8" ?>
<l--
TR-069 Data Model Definition Schema (DM Schema) v1.3

Not i ce:

OONOUITRWNE

The Broadband Forumis a non-profit corporation organized to create
gui del i nes for broadband network system devel opment and depl oynent.
Thi s Broadband Forum Docunent has been approved by nmenbers of the
Forum Thi s Broadband Forum Docunent is not binding on the Broadband
Forum any of its nmenbers, or any devel oper or service provider.
Thi s Broadband Forum Docunent is subject to change, but only with
approval of nmenbers of the Forum This Document is copyrighted by
the Broadband Forum and all rights are reserved. Portions of this
Docurment may be copyrighted by Broadband Forum nenbers.

Thi s Broadband Forum Docunment is provided AS IS, WTH ALL FAULTS.
ANY PERSON HOLDI NG A COPYRI GHT I N THI S BROADBAND FORUM DOCUNMENT,
OR ANY PORTI ON THEREOF, DI SCLAI M5 TO THE FULLEST EXTENT PERM TTED
BY LAW ANY REPRESENTATI ON OR WARRANTY, EXPRESS OR | MPLI ED,

I NCLUDI NG, BUT NOT LIM TED TO, ANY WARRANTY:

(a) OF ACCURACY, COWVPLETENESS, MERCHANTABILITY, FITNESS FOR A
PARTI CULAR PURPOSE, NON- | NFRI NGEMENT, OR TI TLE;

(b) THAT THE CONTENTS OF THI S BROADBAND FORUM DOCUMENT ARE SUl TABLE
FOR ANY PURPCSE, EVEN I F THAT PURPCSE | S KNOMWN TO THE COPYRI GHT
HOLDER,;

(c) THAT THE | MPLEMENTATI ON OF THE CONTENTS OF THE DOCUMENT W LL NOT
I NFRI NGE ANY THI RD PARTY PATENTS, COPYRI GHTS, TRADEMARKS OR
OTHER RI GHTS.

By using this Broadband Forum Docunent, users acknow edge t hat

i npl ementation may require |icenses to patents. The Broadband Forum
encourages but does not require its nenbers to identify such
patents. For a list of declarations nade by Broadband Forum nmenber
conpani es, please see http://ww.broadband-forumorg. No assurance
is given that licenses to patents necessary to inplenment this
Docunent will be available for license at all or on reasonable and
non-di scrimnatory terms.

ANY PERSON HOLDI NG A COPYRI GHT IN THI S BROADBAND FORUM DOCUMENT, OR
ANY PORTI ON THERECF, DI SCLAIMS TO THE FULLEST EXTENT PERM TTED BY
LAW (A) ANY LI ABILITY (I NCLUDI NG DI RECT, | NDI RECT, SPECIAL, OR
CONSEQUENTI AL DAMAGES UNDER ANY LEGAL THECRY) ARI SI NG FROM OR
RELATED TO THE USE OF OR RELI ANCE UPON THI S DOCUMENT; AND (B) ANY
OBLI GATI ON TO UPDATE OR CORRECT THI' S DOCUMENT.

Br oadband Forum Docunents nay be copi ed, downl oaded, stored on a
server or otherwise re-distributed in their entirety only, and may
not be nodified without the advance witten pernission of the

Br oadband Forum

The text of this notice nust be included in all copies of this
Br oadband Forum Docunent .

Sumrary:
TR-069 Data Model Definition Schema (DM Schema). DM Instances define TR-069
data nodels. Wthin the schema, elenments are grouped by category (sinple

types, conplex types etc), and are in al phabetical order w thin each
category.

Version History:
Noverber 2008: cwnp-dat anpdel - 1-0. xsd, corresponds to TR-106 Amendnent 2
Sept enber 2009: cwnp-dat anpdel - 1- 1. xsd, corresponds to TR-106 Anendnent 3

- made inport/@ile a URI and optional (in line with DT Schems)
- added RangeFacet step attribute
March 2010: cwnp- dat anpdel - 1- 2. xsd, corresponds to TR-106 Anendnrent 4
- added uni queKey/ @unctional attribute
- supported #.A relative path syntax (parent)

Decenber 2010: cwrp-dat anodel -1-3. xsd, corresponds to TR-106 Anendnent 5

- renoved the referential check done on object/ @nabl ePar anet er

- renoved the referential check done on object/uni queKey/ paraneter/ @ ef
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- updated all of the unique paraneter-name constraints so that the
paranet er/ @ase attribute is al so considered

- updated all of the unique object-name constraints so that the
obj ect/ @ase attribute is al so considered

- added "prefix" option to the description/ @ction attribute

- made inport/ @ile attribute required for inport el enent

- renoved size facet's default maxLength on string/ base64/ hexBi nary
par anmet ers

- added syntax/ @omrand attribute to the syntax el ement

-->

<! DOCTYPE cwnp- dat anodel [

<I ENTI TY
<I ENTI TY
<IENTITY
<I ENTI TY
<I ENTI TY
<I ENTI TY
<IENTITY
1>

<xs: schema

colon ":">

hash "#">

dot "\.">

inst "(\{i\})">

name "([\i-[:]][\e-[:\.]]1*%)">
Name "([\i-[a-z:]][\c-[:\.]]1%)">

num " (\d+)">

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Scherma" xm ns:tns="urn: br oadband-f orum
or g: cwnp: dat anodel - 1- 3" t ar get Nanespace="ur n: br oadband- f orum
or g: cwnp: dat anodel - 1- 3" el enent For nDef aul t ="unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >

<l-- Sinple types -->
<xs: si npl eType nane="ActiveNotify">
<xs:annotation>
<xs:document ati on>Par aneter active notify support.</xs:docunmentation>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:enuneration val ue="normal "/ >
<xs:enuneration val ue="for ceEnabl ed"/>
<xs:enuneration val ue="f or ceDef aul t Enabl ed"/>
<xs:enuneration val ue="canDeny"/ >
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nane="AnyTypeNane" >
<xs:annot ati on>
<xs:docunentati on>Built-in or derived type nanme.</xs: docunentati on>
</ xs:annot ati on>
<xs:uni on nenber Types="tns: BuiltinTypeNane tns: Dat aTypeNane"/ >
</ xs: si npl eType>
<xs: si npl eType nane="Bi brefld">
<xs:annotation>
<xs: documnent ati on>Bi bl i ographi c reference I D, SHOULD uni quely identify this reference

across all instance docunents

For BBF DM I nstances, the bibliographic reference IDrules specified in A 2.4 MIST be used. For

exanple, to reference TR-106 |Issue 1 Anendnent 2, the value of this
attribute would be TR-106a2. </ xs: docunent ati on>

</ xs: annot ati on>
<xs:restriction base="xs:token"/>
</ xs: si npl eType>
<xs:sinpl eType nane="Builti nTypeNanme" >
<xs:annot ati on>
<xs:docunentation>Built-in type nanme
The type hierarchy is as for XM Schema, with "any" and "base64" mapping to the "anySi npl eType"

and "base64Bi nary" XM. Schena types respectively.</xs:docunentation>

</ xs:annot ati on>

<xs:restriction base="xs:token">
<xs:enuneration val ue="any"/>
<xs:enuneration val ue="base64"/>
<xs:enuneration val ue="bool ean"/ >
<xs:enuneration val ue="dateTi me"/>
<xs:enuneration val ue="hexBi nary"/ >
<xs:enuneration val ue="integer"/>
<xs:enuneration value="int"/>
<xs:enumeration val ue="long"/>
<xs:enuneration value="string"/>
<xs:enuneration val ue="unsi gnedint"/>
<xs:enuneration val ue="unsi gnedLong"/>
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</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="Conponent Nane" >
<xs:annot ati on>
<xs:document ati on>Conponent nane; the same as xs: NCNanme except that dots are not
permtted. </ xs:docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&nane;"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="Dat aTypeNane" >
<xs:annot ati on>
<xs:docunent ati on>Data type nane; the same as xs: NCNanme except that cannot start with
| ower-case letter (to avoid conflict with built-in data type nanes) and
dots are not pernitted. </xs:docunentation>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&Nane; "/ >
</xs:restriction>
</ xs: si mpl eType>
<xs:si npl eType nane="Def aul t Type" >
<xs:annot ati on>
<xs:docunent ati on>Type of default.</xs:docunentation>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs:enuneration val ue="factory">
<xs:annotati on>
<xs:docurentati on>Default from standard, e.g. RFC. Al so applies on object
creation. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuneration>
<xs:enuneration val ue="object">
<xs:annot ati on>
<xs:docunent ati on>Default on object creation.</xs:docunentation>
</ xs:annot ati on>
</ xs: enuneration>
</ xs:restriction>
</ xs: si mpl eType>
<xs: si npl eType nane="Descri pti onActi on">
<xs:annotation>
<xs:document ati on>Descri pti on action. </xs: docunmentati on>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs:enuneration value="create"/>
<xs:enuneration value="prefix"/>
<xs:enuneration val ue="append"/>
<xs:enuneration val ue="repl ace"/>
</xs:restriction>
</ xs: si mpl eType>
<xs:si nmpl eType nane="MaxEntries">
<xs:annot ati on>
<xs:document ati on>Posi tive integer or "unbounded".</xs:docunentation>
</ xs: annot ati on>
<xs:uni on nenber Types="xs: positivel nteger">
<xs: si npl eType>
<xs:restriction base="xs:token">
<xs:enuneration val ue="unbounded"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs: uni on>
</ xs: si npl eType>
<xs: si npl eType nane="Model Nane" >
<xs:annot ati on>
<xs: docunent ati on>Mbdel name, including major and mnor versions. The nane part is the
sane as xs: NCNane except that dots are not permitted. </xs: docunentation>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&nane; &ol on; &um &dot ; &um "/ >
</xs:restriction>
</ xs: si mpl eType>
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<xs:si nmpl eType nane="Cbj ect Nane" >
<xs:annot ati on>
<xs:docunent ati on>Cbj ect nanme (nmaxi mum | ength 256). Each conponent is the sane as
xs: NCNane except that dots are not permitted. This nane MUST in addition
follow the vendor-specific object nanme requirements of section
3. 3. </ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs: maxLengt h val ue="256"/>
<xs:pattern val ue="(&nane; &ot ; (& nst; &ot;)?)+"/>
</xs:restriction>
</ xs: si mpl eType>
<xs:si npl eType nane="bj ect Ref erence" >
<xs:annot ati on>
<xs:docunent ati on>Obj ect path that cannot contain "“{i}" placeholders and that therefore
references a single object. The path MJST follow the requirenments of
A 2.3.4 (its scope will typically be specified via an attribute of type
Pat hScope) . </ xs: docunent at i on>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&hash; *&dot ; ?( &nane; &ot ;) *"/ >
</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="(hj ect Ref erencePattern">
<xs:annot ati on>
<xs:docunent ati on>Cbj ect path that can contain "{i}" placeholders and that can therefore
references nultiple objects. The path MJST follow the requirenents of
A.2.3.4 (its scope will typically be specified via an attribute of type
Pat hScope) . </ xs: docunent at i on>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&hash; *&dot ; ?( &ane; &ot ; (& nst; &ot ;) ?)*"/>
</ xs:restriction>
</ xs: si nmpl eType>
<xs: si npl eType nane="hj ect Ref er encePatterns">
<xs:annotation>
<xs: docunent ati on>Li st of object paths, each of which can contain "{i}"
pl acehol der s. </ xs: docurment at i on>
</ xs: annot ati on>
<xs:list itenfType="tns: Cbject ReferencePattern"/>
</ xs: si npl eType>
<xs: si npl eType nane="COpaquel D' >
<xs:annot ati on>
<xs: docunent ati on>Opaque | D. </ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs: maxLengt h val ue="256"/>
</xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nane="Par anet er Nane" >
<xs:annot ati on>
<xs: docunent ati on>Par amet er nane (maxi num | ength 256); the same as xs: NCName except that
dots are not permitted. This name MJUST in addition follow the vendor-
speci fic parameter nane requirenments of section 3.3.</xs:docunentation>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs: maxLengt h val ue="256"/>
<xs:pattern val ue="&nane;"/>
</ xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="Par anet er Ref er ence" >
<xs:annot ation>
<xs:docunent ati on>Parameter path that cannot contain "{i}" placeholders and that therefore
references a single paraneter. The path MJST fol |l ow the requiremnments of
A.2.3.4 (its scope will typically be specified via an attribute of type
Pat hScope) . </ xs: docunent ati on>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs:pattern val ue="&hash; *&dot ; ?( &ane; &dot ; ) *&nane; "/ >
</xs:restriction>
</ xs: si mpl eType>
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285 <xs: si npl eType name="Pat hScope" >

286 <xs: annot ati on>

287 <xs: docunment ati on>Cbj ect / paraneter path name scope (A 2.3.4).</xs:docunentation>
288 </ xs: annot at i on>

289 <xs:restriction base="xs:token">

290 <xs: enuneration val ue="normal "/ >

291 <xs:enuneration val ue="nodel "/ >

292 <xs:enuneration val ue="object"/>

293 </xs:restriction>

294 </ xs: si npl eType>

295 <xs: si nmpl eType name="Profil eNanme" >

296 <xs: annot ati on>

297 <xs:docunentati on>Profile name, including version. The nane part is the same as xs: NCName
298 except that dots are not permitted.</xs:docunentation>
299 </ xs: annot ati on>

300 <xs:restriction base="xs:token">

301 <xs: pattern val ue="&nane; &ol on; &um "/ >

302 </xs:restriction>

303 </ xs: si npl eType>

304 <xs: si nmpl eType name="Profil eNames" >

305 <xs: annot ati on>

306 <xs: docunent at i on>Li st of profile nanes.</xs: docunentati on>
307 </ xs: annot ati on>

308 <xs:list itenfType="tns:Profil eNane"/>

309 </ xs: si npl eType>

310 <xs: si npl eType name="Profil eObj ect Access">

311 <xs: annot ati on>

312 <xs: docunent ati on>Cbj ect access (within profile).</xs:docunentation>
313 </ xs: annot at i on>

314 <xs:restriction base="xs:token">

315 <xs: enuneration val ue="not Speci fied"/>

316 <xs:enuneration val ue="present"/>

317 <xs: enuneration val ue="create"/>

318 <xs: enuneration val ue="del ete"/ >

319 <xs: enuneration val ue="createDel ete"/>

320 </xs:restriction>

321 </ xs: si npl eType>

322 <xs: si npl eType name="ReadWiteAccess">

323 <xs: annot ati on>

324 <xs:docunent ati on>Read-write access. </ xs: docunent ati on>

325 </ xs: annot ati on>

326 <xs:restriction base="xs:token">

327 <Xs: enuneration val ue="readOnl y"/ >

328 <xs: enuneration val ue="readWite"/>

329 </xs:restriction>

330 </ xs: si npl eType>

331 <xs: si npl eType name="Ref erenceType">

332 <xs: annot ati on>

333 <xs: docunent at i on>Ref erence type (A 2.3.6).</xs:docunentation>
334 </ xs: annot at i on>

335 <xs:restriction base="xs:token">

336 <xs: enuneration val ue="weak"/ >

337 <xs:enuneration val ue="strong"/ >

338 </xs:restriction>

339 </ xs: si npl eType>

340 <xs: si npl eType name="St at us">

341 <xs: annot at i on>

342 <xs:docunentation>ltem status (applies to nost types of item.</xs:docunentation>
343 </ xs: annot at i on>

344 <xs:restriction base="xs:token">

345 <xs:enuneration val ue="current"/>

346 <xs: enuneration val ue="deprecat ed"/>

347 <xs: enuneration val ue="obsol eted"/ >

348 <xs: enuneration val ue="del eted"/>

349 </xs:restriction>

350 </ xs: si npl eType>

351 <xs: si npl eType name="Tar get Type">

352 <xs: annot ati on>

353 <xs: docunent ati on>(Ref erence) target type (used in path references).</xs: docunentation>
354 </ xs: annot ati on>

355 <xs:restriction base="xs:token">
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<xs:enuneration val ue="any"/>
<xs:enuneration val ue="paraneter"/>
<xs:enuneration val ue="object"/>
<xs:enuneration val ue="single"/>
<xs:enuneration val ue="table"/>
<xs:enuneration val ue="row'/ >
</xs:restriction>
</ xs: si mpl eType>
<xs:si npl eType nane="UnitsString">
<xs:annot ati on>
<xs:docunentation>Units string.</xs:docunmentation>
</ xs: annot ati on>
<xs:restriction base="xs:token">
<xs: maxLengt h val ue="32"/>
</xs:restriction>
</ xs: si npl eType>
<!-- Mbdel groups -->
<xs:group nanme="All Buil tinDataTypes">
<xs:annot ati on>
<xs:docunentation>Al|l built-in data types.</xs:docunentation>
</ xs: annot ati on>
<xs: choi ce>
<xs: el ement nanme="base64">
<xs:conpl exType>
<Xs: sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="si ze" type="tns:Si zeFacet">
<xs:annot ati on>
<xs:docunentation>Length is that of the actual string, not the base64-encoded
string. See A 2.3.3.</xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="bool ean">
<xs: conpl exType>
<Xs:sequence>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="dateTi ne" >
<xs: conpl exType>
<Xs:sequence>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement name="hexBi nary" >
<xs: conpl exType>
<Xs:sequence>
<xs: choi ce m nCccurs="0" maxCQccur s="unbounded" >
<xs:el ement nanme="size" type="tns:Si zeFacet">
<xs:annotati on>
<xs:docunentati on>Length is that of the actual string, not the hexBinary-
encoded string. See A 2.3.3.</xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ Xxs: sequence>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="int">
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<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement name="instanceRef" type="tns:|nstanceRef Facet"/>
<xs: el ement name="range" type="tns: RangeFacet"/>
<xs: el ement nanme="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="I| ong">
<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs:el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ Xxs: sequence>
<xs:anyAttribute namespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="string">
<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="size" type="tns: SizeFacet"/>
<xs: el ement name="pathRef" type="tns: Pat hRef Facet"/>
<xs: el ement nanme="enuneration" type="tns: EnunerationFacet"/>
<xs: el ement nanme="enunerationRef" type="tns: Enunerati onRef Facet"/>
<xs:el ement name="pattern" type="tns: PatternFacet"/>
</ xs: choi ce>
<xs:any nanmespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<XS:uni que nane="stringEnunerationVal ue">
<xs:sel ector xpath="enuneration"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
<XS:uni que nanme="stringPatternVal ue">
<xs:sel ector xpath="pattern"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
</ xs: el ement >
<xs: el ement nanme="unsi gnedl nt">
<xs:conpl exType>
<Xs: sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="instanceRef" type="tns:|nstanceRef Facet"/>
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs:el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanmespace="##ot her" m nCccurs="0" maxCccur s="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanmespace="+##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="unsi gnedLong" >
<xs:conpl exType>
<Xs: sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs: el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
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</ xs: el ement >
</ xs: choi ce>
</ xs: group>
<xs:group nane="All Facets">
<xs:annot ati on>
<xs: docunentati on>Al | facets.</xs:docunentation>
</ xs:annot ati on>
<xs: choi ce>
<xs:el ement name="size" type="tns:Si zeFacet">
<xs:annot ati on>
<xs:docunent ati on>Si ze facets, taken together, define the valid size ranges, e.g. (0:0)
and (6:6) nean that the size has to be 0 or 6
The size facet MJST NOT be specified for non-string data types, i.e. data types that are not
derived from base64, hexBinary or string.</xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement name="instanceRef" type="tns:|nstanceRef Facet">
<xs:annot ati on>
<xs: docunent ati on>l nst anceRef facets specify how a parameter can reference an object
instance (table row) via its instance nunber
The instanceRef facet MJST NOT be specified for data types that are not derived fromint or
unsi gnedl nt. </ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el ement name="pat hRef" type="tns: Pat hRef Facet">
<xs:annot ati on>
<xs: docunent ati on>Pat hRef facets specify how a paraneter can reference a paraneter or
object via its path nane.
The pathRef facet MJUST NOT be specified for data types that are not derived from
string. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement nanme="range" type="tns: RangeFacet">
<xs:annot ati on>
<xs:docunent ati on>Range facets, taken together, define the valid value ranges, e.g. [-
1:-1] and [1:4094] nean that the value has to be -1 or 1:4094 (it cannot be
0)
The range facet MJST NOT be specified for non-nuneric data types, i.e. data types that are not
derived fromone of the integer types.</xs:docunmentation>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement name="enuneration" type="tns: EnunerationFacet">
<xs:annot ati on>
<xs:docunent ati on>Enuneration facets, taken together, define the valid values, e.g. "a"
and "b" nmean that the value has to be a or b
The enuneration facet MJUST NOT be specified for data types that are not derived fromstring
Derived types MAY add additional enuneration values. See A 2.5.</xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement name="enunerationRef" type="tns: Enunerati onRef Facet">
<xs:annot ati on>
<xs: docunent ati on>Enuner ati onRef facets allow a paraneter's valid values to be obtained
from anot her paraneter
The enunerati onRef facet MJUST NOT be specified for data types that are not derived from
string. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: el ement >
<xs:el ement name="pattern" type="tns:PatternFacet">
<xs:annot ati on>
<xs:docunentati on>Pattern attri butes, taken together, define valid patterns, e.g. ""
and "[0-9A-Fa-f]{6}" means that the value has to be enpty or a 6 digit hex
string
The pattern facet MJUST NOT be specified for data types that are not derived fromstring
Pattern syntax is the same as for XML Schema regul ar expressions. See
http://ww. w3. or g/ TR/ xm schema- 2/ #r egexs. </ xs: docunent ati on>
</ xs:annotati on>
</ xs: el ement >
<xs:el ement name="units" type="tns: UnitsFacet">
<xs: annot ati on>
<xs:docunentation>Multiple units facets MJUST NOT be specified
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568 The units facet MUST NOT be specified for data types that are not nuneric, i.e. data types that

569 are not derived fromone of the integer types.</xs:docunentation>
570 </ xs: annot at i on>

571 </ xs: el ement >

572 </ xs: choi ce>

573 </ xs: group>

574 <!-- Conpl ex types -->

575 <xs: conpl exType nanme="BaseSt at usFacet" abstract="true">

576 <xs: annot at i on>

577 <xs: document at i on>Base facet (status attribute).</xs:docunentation>
578 </ xs: annot at i on>

579 <xs: sequence>

580 <xs: el enent nane="description" type="tns:Description" mnQccurs="0"/>
581 <Xs:any namespace="##ot her" m nQccurs="0" maxCccurs="unbounded"/ >

582 </ xs: sequence>

583 <xs:attribute nane="status" type="tns:Status" default="current"/>

584 <xs:anyAttribute namespace="##ot her"/>

585 </ xs: conpl exType>

586 <xs: conpl exType nane="BaseAccessFacet" abstract="true">

587 <xs: annot ati on>

588 <xs:docunent ati on>Base facet (access, status and optional attributes).</xs:docunmentation>
589 </ xs: annot at i on>

590 <xs: conpl exCont ent >

501 <xs: ext ensi on base="t ns: BaseSt at usFacet " >

592 <xs:attribute nane="access" type="tns:ReadWiteAccess" default="readWite"/>
593 <xs:attribute name="optional" type="xs:bool ean" defaul t="fal se"/>
594 </ xs: ext ensi on>

595 </ xs: conpl exCont ent >

596 </ xs: conpl exType>

597 <xs: conpl exType name="Bi bl i ogr aphy">

598 <xs: annot ati on>

599 <xs: docunent at i on>Bi bl i ogr aphy defi nition. </ xs: docunent at i on>

600 </ xs: annot at i on>

601 <Xs: sequence>

602 <xs: el enent nane="description" type="tns:Description" m nQccurs="0"/>
603 <xs: el ement name="ref erence" m nCccurs="0" maxQccur s="unbounded" >

604 <xs: conpl exType>

605 <xs: sequence>

606 <xs: el ement nane="nane" type="xs:token">

607 <xs: annot ati on>

608 <xs: docunent ati on>Nanme by which the referenced document is usually known, e.g.
609 TR-069, RFC 2863. </ xs: docunent at i on>

610 </ xs: annot at i on>

611 </ xs: el ement >

612 <xs: el ement nane="title" type="xs:token" m nCccurs="0"/>

613 <xs: el enent nane="organi zation" type="xs:token" mnCccurs="0">
614 <xs: annot at i on>

615 <xs: docunent ati on>0Organi zati on that published the referenced docunent, e.g. BBF,
616 | EEE, |ETF. </ xs: document ati on>

617 </ xs: annot at i on>

618 </ xs: el ement >

619 <xs: el ement nane="category" type="xs:token" m nQccurs="0">

620 <xs: annot ati on>

621 <xs: docunent at i on>Docunent category, e.g. TR (BBF), RFC
622 (1 ETF). </ xs: docunent at i on>

623 </ xs: annot at i on>

624 </ xs: el enent >

625 <xs: el enent nane="date" type="xs:token" ninCccurs="0">

626 <xs: annot at i on>

627 <xs: docunent ati on>Publ i cati on date. </ xs: docunent ati on>

628 </ xs: annot at i on>

629 </ xs: el enent >

630 <xs: choi ce mi nCccurs="0" maxCccur s="unbounded" >

631 <xs: el ement nane="hyperlink" type="xs:anyURl"/>

632 </ xs: choi ce>

633 <xs:any nanespace="##other" ninCccurs="0" maxQccur s="unbounded"/ >
634 </ xs: sequence>

635 <xs:attribute name="id" type="tns:Bibrefld" use="required">

636 <xs: annot ati on>
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637 <xs:docunentati on>Uni quely identifies the reference (this is checked by schema
638 validation). Can be referenced fromdescriptions by using the {{bibref}}
639 tenplate. See A 2.2.4.</xs:docunentation>

640 </ xs: annot at i on>

641 </xs:attribute>

642 <xs:anyAttribute namespace="##ot her"/>

643 </ xs: conpl exType>

644 </ xs: el ement >

645 </ xs: sequence>

646 </ xs: conpl exType>

647 <xs: conpl exType nanme="Conponent Defi nition">

648 <xs: annot ati on>

649 <xs: document at i on>Conponent defi nition. </ xs: docunent at i on>

650 </ xs: annot at i on>

651 <xs: sequence>

652 <xs: el ement nanme="description" type="tns: Description" mnCccurs="0"/>
653 <xs: choi ce mi nCccurs="0" maxCccur s="unbounded">

654 <xs: el ement name="conponent" type="tns: Conponent Ref er ence"/>

655 <xs: el ement nanme="paraneter" type="tns: Moddel Paraneter"/>

656 <xs: el enent nane="obj ect" type="tns: Mddel Chj ect">

657 <XS: uni que name="conponent Cbj ect Par anet er Nane" >

658 <xs: sel ect or xpat h="paraneter"/>

659 <xs:field xpath="@ane| @ase"/>

660 </ xs: uni que>

661 </ xs: el ement >

662 </ xs: choi ce>

663 <xs: choi ce mi nCccurs="0" maxQccur s="unbounded" >

664 <xs: el enent nane="profile" type="tns:Profile"/>

665 </ xs: choi ce>

666 <Xs:any namespace="##ot her" m nQccurs="0" maxCccurs="unbounded"/ >

667 </ xs: sequence>

668 <xs:attribute nane="name" type="tns: Conponent Nane" use="required">

669 <xs: annot ati on>

670 <xs:document ati on>MJST be uni que wi thin the document, including inported conponents (this
671 is checked by schema validation).</xs:docunentation>
672 </ xs: annot at i on>

673 </ xs:attribute>

674 <xs:attribute nane="status" type="tns:Status" default="current"/>

675 <xs:attribute nane="id" type="tns: Qpaquel D'/ >

676 <xs:anyAttribute namespace="##ot her"/>

677 </ xs: conpl exType>

678 <xs: conpl exType nane="Conponent Ref er ence">

679 <xs: annot at i on>

680 <xs: docunent at i on>Conponent ref erence. </ xs: docunent ati on>

681 </ xs: annot at i on>

682 <xs:attribute nane="ref" type="tns: Conponent Name" use="required">

683 <xs: annot at i on>

684 <xs: docunent ati on>Nanme of conponent to be referenced (included).</xs:docunentation>
685 </ xs: annot at i on>

686 </xs:attribute>

687 <xs:attribute nane="path" type="tns: Cbject Nane">

688 <xs: annot ati on>

689 <xs:docunentation>lf specified, is relative path between point of reference (inclusion)
690 and the conponent's itenms. If not specified, behavior is as if an enpty
691 rel ative path was specified. </ xs: docunent at i on>

692 </ xs: annot at i on>

693 </ xs:attribute>

694 <xs:anyAttribute namespace="##ot her"/>

695 </ xs: conpl exType>

696 <xs: conpl exType nane="Dat aTypeDefi nition">

697 <xs: annot ati on>

698 <xs: docunent at i on>Par amet er data type definition.</xs:docunentation>
699 </ xs: annot at i on>

700 <Xs: sequence>

701 <xs: el ement nane="description" type="tns: Description" mnCccurs="0"/>
702 <xs: choi ce>

703 <xs:group ref="tns: Al l Facets" m nQccurs="0" maxCccur s="unbounded" >
704 <xs: annot at i on>

705 <xs: docunent ati on>Facets MJST NOT be specified if the base attribute is
706 onitted. </ xs: docunent at i on>

707 </ xs: annot at i on>
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708 </ xs: group>

709 <xs:group ref="tns: Al | Buil tinDataTypes" ni nCccurs="0">

710 <xs: annot ati on>

711 <xs: docunment ati on>A built-in data type el enent MJUST NOT be specified if the base
712 attribute is present.

713 See tns: Al l Facets for notes and requirenments on individual facets.</xs:docunentation>
714 </ xs: annot at i on>

715 </ xs: group>

716 </ xs: choi ce>

717 <xs:any namespace="##ot her" m nCQccurs="0" maxCccur s="unbounded"/ >

718 </ xs: sequence>

719 <xs:attribute nane="name" type="tns: DataTypeName" use="required">

720 <xs: annot ati on>

721 <xs:document ati on>MJST be uni que wi thin the document, including inported data types (this
722 is checked by schema validation).

723 Cannot begin with a lower-case letter, in order to avoid confusion with built-in data
724 types. </ xs: docunent at i on>

725 </ xs: annot at i on>

726 </ xs:attribute>

727 <xs:attribute nane="base" type="tns: DataTypeName">

728 <xs: annot at i on>

729 <xs:docunent ati on>MJST be present if and only if deriving froma non-built-in data type.
730 See A.2.3.1.</xs:docunentation>

731 </ xs: annot at i on>

732 </xs:attribute>

733 <xs:attribute nane="status" type="tns:Status" default="current"/>

734 <xs:attribute nanme="id" type="tns: Qpaquel D'/ >

735 <xs:anyAttribute namespace="##ot her"/>

736 </ xs: conpl exType>

737 <xs: conpl exType nanme="Dat aTypeRef er ence" >

738 <xs: annot ati on>

739 <xs:docunent ati on>Paraneter data type reference or anonynous restriction /

740 ext ensi on. </ xs: docunent at i on>

741 </ xs: annot at i on>

742 <xs: sequence>

743 <xs:group ref="tns: All Facets" m nQccurs="0" maxCccurs="unbounded"/ >

744 <XS:any namespace="##ot her" mi nQccurs="0" maxCOccurs="unbounded"/ >

745 </ xs: sequence>

746 <xs:attribute nane="ref" type="tns: Dat aTypeNane">

747 <xs: annot ati on>

748 <xs: docunment ati on>lf specified, content MJST be enpty. </ xs: docunent ati on>

749 </ xs: annot at i on>

750 </xs:attribute>

751 <xs:attribute nane="base" type="tns: DataTypeName">

752 <xs: annot ati on>

753 <xs: document ati on>l f specified, content MUST NOT be enpty.</xs:docunentation>
754 </ xs: annot at i on>

755 </xs:attribute>

756 <xs:anyAttribute namespace="##ot her"/>

757 </ xs: conpl exType>

758 <xs: conpl exType name="Def aul t Facet ">

759 <xs: annot at i on>

760 <xs: docunent ati on>Def aul t facet. </ xs: docunent ati on>

761 </ xs: annot at i on>

762 <xs: conpl exCont ent >

763 <xs: ext ensi on base="t ns: BaseSt at usFacet " >

764 <xs:attribute nane="type" type="tns: Defaul t Type" use="required"/>

765 <xs:attribute nane="val ue" type="xs:string" use="required">

766 <xs: annot ati on>

767 <xs: docunent ati on>Val ue MJST be valid for the data type.</xs: docunentation>
768 </ xs: annot at i on>

769 </ xs:attribute>

770 </ xs: ext ensi on>

771 </ xs: conpl exCont ent >

772 </ xs: conpl exType>

773 <xs: conpl exType nane="Descri ption">

774 <xs: annot ati on>

775 <xs:document ati on>Description: free text which MAY contain a linited anount of mediaw ki -
776 like markup as specified in A 2.2. For exanple, use "*" at the start of a
77 line to indicate a bulleted |ist.

778 To avoid confusion, the description SHOULD NOT contain tab characters.
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For BBF standards, the character set MJST be restricted to printable characters in the Basic
Latin Unicode block, i.e. to characters whose decinmal ASCI| representations
are in the (inclusive) ranges 9-10 and 32-126. </ xs: docunent ati on>

</ xs: annot ati on>
<xs: si npl eCont ent >
<xs: ext ensi on base="xs:string">
<xs:attribute name="action" type="tns:DescriptionAction" default="create">
<xs:annot ati on>
<xs:document ati on>Thi s MJST be specified when the description nodifies that of a
previously defined item

Specify "prefix" to prefix the previous description, "append" to append to the previous
description, or "replace" to replace the previous
descri ption. </ xs: docunment ati on>

</ xs: annot ati on>
</xs:attribute>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: ext ensi on>
</ xs: si nmpl eCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="Enunerati onFacet" >
<xs:annot ati on>
<xs:docunent ati on>Enuner ati on facet.</xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseAccessFacet" >
<xs:attribute name="val ue" type="xs:string" use="required"/>
<xs:attribute name="code" type="xs:integer"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Enuner ati onRef Facet ">
<xs:annot ation>
<xs:docurent ati on>Enuner ati on reference facet.</xs:docunentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseSt at usFacet ">
<xs:attribute nanme="target Parant’ type="tns: Paraneter Ref erence" use="required">
<xs:annot ati on>
<xs:docunent ati on>MJST reference a |ist-val ued paraneter.</xs:docunmentation>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute nanme="target Par anScope" type="tns: Pat hScope" default="normal ">
<xs:annot ati on>
<xs: docunent ati on>Specifies the point in the nanm ng hierarchy relative to which
target Param applies (A 2.3.4).</xs:docunmentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="null Val ue" type="xs:token">
<xs:annotation>
<xs:docunent ati on>Speci fies the value that indicates that none of the values of the
referenced paranmeter currently apply.</xs:docunmentation>
</ xs: annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType name="| nport">
<xs:annot ati on>
<xs:docunentati on>l nport data types, conponents and nodels (Root and Service Objects) from
external docunments. Al such itens MJST be inported (this is checked by
schema val i dati on)

The optional ref attribute MAY be used in order to avoid name conflicts between inported and
| ocal |l y-defined itens. </xs: docunent ati on>

</ xs:annot ati on>

<Xs: sequence>

<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="dat aType" >
<xs:conpl exType>
<xs:attribute name="name" type="tns: DataTypeNanme" use="required"/>
<xs:attribute name="ref" type="tns: DataTypeNane">
<xs:annot ati on>
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<xs:docunentation>lf omitted, data type is known by the same nane in both this
and the referenced docunent. </ xs: docunentati on>
</ xs:annotati on>
</ xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="conponent" >
<xs:conpl exType>
<xs:attribute name="name" type="tns: Conponent Name" use="required"/>
<xs:attribute name="ref" type="tns: Conponent Nane" >
<xs:annotation>
<xs:docunentation>lf omtted, conmponent is known by the same nane in both this
and the referenced docunent. </ xs: docunent ati on>
</ xs: annot ati on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="nodel ">
<xs: conpl exType>
<xs:attribute name="nanme" type="tns: Mdel Nane" use="required"/>
<xs:attribute name="ref" type="tns: Model Nane" >
<xs:annot ati on>
<xs:docunentation>lf omtted, nodel is known by the same nanme in both this and
the referenced docurent. </xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="file" type="xs:anyURl" use="required">
<xs:annot ati on>
<xs:documnent ati on>MJST be used to | ocate the DM Instance (A. 2.1).</xs:docunmentation>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute nane="spec" type="xs:anyURl ">
<xs:annot ati on>
<xs:docunentation>lf specified, processing tools MJST regard a nmi smatch between this and
the external docunment's spec attribute as an error
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<xs:conpl exType nane="I| nst anceRef Facet" >
<xs:annot ati on>
<xs: docunent ati on>l nst ance nunber reference facet.</xs:docunmentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseSt at usFacet" >
<xs:attribute name="ref Type" type="tns: ReferenceType" use="required">
<xs:annot ation>
<xs:docunent ati on>Specifies the type of reference (A 2.3.6).</xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute name="targetParent" type="tns: Obj ect Reference" use="required">
<xs:annot ati on>
<xs:docunent ati on>MJST reference a nmulti-instance object (table)
(A. 2.3.4).</xs:docunent ati on>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute name="target Par ent Scope" type="tns: Pat hScope" defaul t="normal ">
<xs:annot ati on>
<xs: docunent ati on>Specifies the point in the nanm ng hierarchy relative to which
target Parent applies (A 2.3.4).</xs:docunentation>
</ xs: annot ati on>
</ xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
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<xs: conpl exType nane=
<xs:annot ati on>

<xs:docurment ati on

</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: ext ensi on bas

<XS:sequence>
<xs:choice m
<xs: el ement

"Li st Facet">

>Li st facet.</xs:docunmentation>

e="tns: BaseSt at usFacet " >

nCccurs="0" nmaxCccur s="unbounded" >
name="si ze" type="tns: SizeFacet">

TR-106 Issue 1 Amendment 5

<xs:annot ati on>
<xs: docunent ati on>Thi s specifies the size of the TR-069 |ist-valued paraneter
not of the individual list itens.</xs:docunentation>
</ xs:annot ati on>

</ xs: el enen
</ xs: choi ce>
</ xs: sequence>

t>

<xs:attribute name="m nltenms" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="maxltenms" type="tns: MaxEntries" default="unbounded"/>

</ xs: ext ensi on>
</ xs: conpl exCont ent
</ xs: conpl exType>
<xs: conpl exType nane=
<xs:annot ati on>
<xs: docurment ati on

</ xs:annot ati on>

<XS:sequence>
<xs: el ement name=
<xs: choi ce m nCcc

>

" Model " >

>Model (Root or Service Object) definition and
reference. </ xs: docunent ati on>

"description" type="tns:Description" m nCccurs="0"/>

urs="0" maxQccur s="unbounded" >

<xs: el ement name="conponent" type="tns: Conponent Ref er ence"/>
<xs: el ement nanme="paraneter" type="tns: Model Paraneter"/>
<xs: el ement nanme="object" type="tns: Mdel bj ect">

<XS:uni que na
<xs:selecto
<xs:field x
</ xs: uni que>
</ xs: el emrent >
</ xs: choi ce>
<xs: choi ce m nCcc

me="obj ect Par anet er Nane" >
r xpat h="paraneter"/>
pat h=" @ane| @ase"/ >

urs="0" maxCccur s="unbounded" >

<xs: el ement name="profile" type="tns:Profile"/>

</ xs: choi ce>
<XS:any nanespace
</ xs: sequence>
<xs:attribute name=
<xs:annot ati on>
<xs: docunent at i

="##ot her" minCccurs="0" maxQccur s="unbounded"/ >

"nane" type="tns: Model Nane" use="required">

on>MUST be uni que within the document,

including inported nmodels (this is

checked by schema validation).</xs:docunentati on>

</ xs: annot ati on>
</ xs:attribute>

<xs:attribute nanme=

<xs:annot ati on>

<xs: docunent at i

A

</ xs:annot ati on>
</xs:attribute>

"base" type="tns: Mdel Nane" >

on>MUST be present if and only if extending an existing nodel. See

2.10. </ xs: docunent ati on>

<xs:attribute name="isService" type="xs:bool ean" default="fal se"/>
<xs:attribute name="status" type="tns:Status" default="current"/>

<xs:attribute nanme=
<xs:anyAttribute na
</ xs: conpl exType>
<xs:conpl exType nane=
<xs:annot ati on>
<xs: docunent ati on

</ xs: annot ati on>
<XS:sequence>
<xs: el ement nane=
<xs: el emrent nane=
<xs:annot ati on>
<xs: document a

"id" type="tns: Opaquel D'/ >
mespace="##ot her" />

" Model Ooj ect " >

>(hj ect definition and reference. See A 2.8.1 for details of how tables
are represented. </ xs: docunent ati on>

"description" type="tns:Description" m nCccurs="0"/>
"uni queKey" m nCccurs="0" maxCccurs="unbounded" >

tion>MJUST NOT be present if the object

is not a table (see maxEntries).

The paraneters referenced by each uni que key el enent MJST constitute a uni que key.
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For a non-functional key, or if the table has no enabl eParaneter, the uni queness requirenent
al ways applies
For a functional key, and if the table has an enabl eParaneter, the uni queness requirenent applies
only to enabl ed table entries. </xs:docunentation>
</ xs: annot ati on>
<xs: conpl exType>
<Xs:sequence>
<xs: el ement nanme="paraneter" maxCccurs="unbounded">
<xs:conpl exType>
<xs:attribute name="ref" type="tns: Paraneter Name" use="required"/>
</ xs: conpl exType>
</ xs: el ement >
</ Xxs: sequence>
<xs:attribute name="functional" type="xs:bool ean" defaul t="true">
<xs:annot ati on>
<xs: docunent ati on>l ndi cates whether this is a functional (true) or non-functiona
(fal se) key.</xs:documentation>
</ xs: annot ati on>
</xs:attribute>
</ xs: conpl exType>
<XS:uni que name="uni queKeyPar anet er Ref ">
<xs:sel ector xpath="paraneter"/>
<xs:field xpath="@ef"/>
</ xs:uni que>
</ xs: el ement >
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="conponent" type="tns: Conponent Ref er ence"/ >
<xs: el ement nanme="paraneter" type="tns: Mdel Paraneter"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="nanme" type="tns: Cbject Nane">
<xs:annot ati on>
<xs:docunent ati on>MJST be uni que within the conponent or nodel (this is checked by schema
val i dati on)
MJST be present if and only if defining a new object
If the object is a table (see maxEntries), the final part of the nane MJUST be
"{i}.".</xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute nanme="base" type="tns: Cbject Nane">
<xs:annot ati on>
<xs:docunent ati on>MJST be present if and only if nodifying an existing
obj ect. </ xs: docunent ati on>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute name="access" type="tns: ReadWiteAccess" use="required"/>
<xs:attribute name="m nEntries" type="xs:nonNegativel nteger" use="required">
<xs:annotation>
<xs:docunent ati on>m nEntri es MJST be | ess than or equal to maxEntries (all values are
regarded as being | ess than "unbounded"). </ xs: docunentati on>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="maxEntries" type="tns: MaxEntries" use="required">
<xs:annot ati on>
<xs:docunent ati on>m nEntries and nmaxEntries indicate whether the object is a table
* mnEntries=0, maxEntries=1 : single-instance object which mght not be allowed to exist, e.g.
because only one of it and another object can exist at the same tine
* minEntries=1, maxEntries=1 : single-instance object that is always allowed to exist
* all other cases : object is a tabl e</xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute name="nunmEntri esParaneter" type="tns: ParaneterNane">
<xs:annot ati on>
<xs: docunent ati on>MJST be specified for a table with a variable nunber of entries, i.e.
for which maxEntries is greater than mnEntries ("unbounded" is regarded as
bei ng greater than all val ues). </xs:docunmentati on>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="enabl eParaneter" type="tns: Paraneter Nane">
<xs:annot ati on>
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<xs:docunent ati on>MJST be specified for a table in which the ACS can create entries and
whi ch has one or nore uni queKey el ements that define functiona
keys. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="status" type="tns:Status" default="current"/>
<xs:attribute name="id" type="tns: Qpaquel D'/>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Mbodel Par anet er ">
<xs:annot ation>
<xs:docunent ati on>Paranmet er definition and reference. </ xs: docunentati on>
</ xs: annot ati on>
<Xs: sequence>
<xs: el ement nane="description" type="tns: Description" mnCccurs="0"/>
<xs: el ement name="syntax" type="tns:Syntax" m nCccurs="0"/>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="nanme" type="tns: Paraneter Nane">
<xs:annotation>
<xs:document ati on>MJST be uni que within the parent object (this is checked by schema
val i dati on)
MUST be present if and only if defining a new paraneter.</xs:docunentation>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute name="base" type="tns: ParaneterNanme">
<xs:annot ati on>
<xs: docunent ati on>MJST be present if and only if nodifying an existing
par anet er. </ xs: docunent at i on>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="access" type="tns: ReadWiteAccess" use="required"/>
<xs:attribute name="status" type="tns:Status" default="current"/>
<xs:attribute name="activeNotify" type="tns:ActiveNotify" default="normal"/>
<xs:attribute name="forcedl nfornt type="xs:bool ean" default="fal se"/>
<xs:attribute name="id" type="tns: Qpaquel D'/>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Pat hRef Facet" >
<xs:annot ati on>
<xs: docunent ati on>Pat h nanme reference facet.</xs:docunmentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseSt at usFacet " >
<xs:attribute nanme="ref Type" type="tns: ReferenceType" use="required">
<xs:annot ati on>
<xs:docunent ati on>Specifies the type of reference (A 2.3.6).</xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute nanme="targetParent" type="tns: Obj ect ReferencePatterns" defaul t="">
<xs:annot ati on>
<xs:docunentation>lf the list is non-enpty, this paraneter MJST only reference
i mredi ate children of matching objects (A 2.3.4).</xs:docunentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="tar get Par ent Scope" type="tns: Pat hScope" defaul t="nor mal ">
<xs:annotation>
<xs:docunent ati on>Specifies the point in the nam ng hierarchy relative to which
target Parent applies (A 2.3.4).</xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="target Type" type="tns: Target Type" defaul t="any">
<xs:annot ati on>
<xs:docunent ati on>Specifies the type of itemthat can be
ref erenced. </ xs: docunent ati on>
</ xs:annot ati on>
</ xs:attribute>
<xs:attribute name="target Dat aType" type="tns: AnyTypeNanme" defaul t="any">
<xs:annot ati on>
<xs:docunent ati on>Specifies the valid data types for a referenced
par anet er. </ xs: docunent at i on>
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</ xs: annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="PatternFacet">
<xs:annot ati on>
<xs:docunentati on>Pattern facet (pattern syntax is as in XM. Schemm). </ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="val ue" type="xs:string" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType name="Profile">
<xs:annot ati on>
<xs:docunentati on>Profile definition and reference. </xs:docunentation>
</ xs:annot ati on>
<Xs:sequence>
<xs: el ement nanme="description" type="tns: Description" m nCccurs="0">
<xs:annot ati on>
<xs:docunentation>lf the extends attribute is insufficient to express general profile
requi rements, any additional requirements MJST be specified
her e. </ xs: docunent at i on>
</ xs: annot ati on>
</ xs: el ement >
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="paranmeter" type="tns:Profil eParaneter"/>
<xs: el ement name="object" type="tns:Profil eCbject"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="name" type="tns:Profil eNane">
<xs:annot ati on>
<xs: docunent ati on>MJST be unique within the nodel (this is checked by schema validation).
MJUST be present if and only if defining a new profile.</xs:docunentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="base" type="tns: Profil eNane">
<xs:annotation>
<xs:docunent ati on>MJST specify base if nmodifying an existing profile or if the profile
version is greater than 1.</xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="extends" type="tns:Profil eNames">
<xs:annot ati on>
<xs: docunent ati on>MJST specify extends if the profile extends other
profile(s).</xs:docunentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute nanme="status" type="tns:Status" default="current"/>
<xs:attribute name="id" type="tns: Qpaquel D'/>
<xs:anyAttribute nanmespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Profil eChject">
<xs:annot ation>
<xs:docunent ati on>Profil e object definition.</xs:docunmentation>
</ xs:annot ati on>
<Xs:sequence>
<xs: el ement nane="description" type="tns: Description" m nCccurs="0">
<xs:annot ation>
<xs:docunmentation>lf the requirenent attribute is insufficient to express the
requi rement, any additional requirements MJST be specified here and MAY
override the attribute. </xs:docunentation>
</ xs:annotati on>
</ xs: el ement >
<xs: el ement name="paraneter" type="tns:Profil eParaneter” ni nCccurs="0"
maxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="ref" type="tns: Cbj ect Nane" use="required"/>
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<xs:attribute name="requirement" type="tns:Profil eCbject Access" use="required"/>
<xs:attribute name="status" type="tns:Status" default="current"/>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Profil eParaneter">
<xs:annot ati on>
<xs:docunentati on>Profil e paraneter definition.</xs:docunentation>
</ xs: annot ati on>
<Xs: sequence>
<xs: el ement nane="description" type="tns: Description" m nCccurs="0">
<xs:annotation>
<xs:docunmentation>lf the requirenent attribute is insufficient to express the
requirement, any additional requirements MJUST be specified here and MAY
override the attribute.</xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
<xs:attribute name="ref" type="tns: ParameterName" use="required"/>
<xs:attribute name="requirenent" type="tns: ReadWiteAccess" use="required"/>
<xs:attribute name="status" type="tns:Status" default="current"/>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="RangeFacet">
<xs:annotation>
<xs:documnent ati on>Range facet.</xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="m nl ncl usive" type="xs:integer"/>
<xs:attribute name="maxl ncl usive" type="xs:integer"/>
<xs:attribute name="step" type="xs:positivelnteger" default="1"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Si zeFacet ">
<xs:annotation>
<xs: docunent ati on>Si ze facet.</xs:docunmentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="m nLength" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="maxLength" type="xs:nonNegativelnteger"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="UnitsFacet">
<xs:annot ati on>
<xs: docunentati on>Units facet.</xs:docunentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseSt at usFacet" >
<xs:attribute name="val ue" type="tns:UnitsString" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Syntax">
<xs:annot ation>
<xs:document ati on>Par amet er syntax specification. </ xs: docunent ati on>
</ xs:annot ati on>
<Xs: sequence>
<xs: el ement nanme="list" type="tns:ListFacet" mi nCccurs="0">
<xs:annot ation>
<xs:docunentati on>For lists, the TR-069 paraneter is always a string and the data type
specification applies to individual list items, not to the paraneter
val ue. </ xs: docunent ati on>
</ xs:annotati on>
</ xs: el ement >
<xs: choi ce>
<xs:group ref="tns: All BuiltinDataTypes">
<xs:annotation>
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<xs:docunent ati on>Di rect use of built-in data type, possibly nodified via use of
facets. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: group>
<xs: el ement name="dataType" type="tns: DataTypeReference">
<xs:annot ati on>
<xs:docunent ati on>Use of naned data type, possibly nodified via use of
facets. </ xs: docunent ati on>
</ xs: annot ati on>
<Xs:uni que nanme="dt Ref Enuner ati onVal ue" >
<xs:sel ector xpath="enuneration"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
<XS:uni que name="dt Ref Patt ernVal ue">
<xs:sel ector xpath="pattern"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
</ xs: el ement >
</ xs: choi ce>
<xs: el ement name="default" type="tns: Defaul t Facet" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute name="hi dden" type="xs:bool ean" default="fal se">
<xs:annot ati on>
<xs:docunentation>lf true, MJST al ways read back as the null value for the paraneter’s
base data type (A 2.3.5).</xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="command" type="xs:bool ean" default="fal se">
<xs:annot ati on>
<xs:docunentation>lf true, setting this paraneter triggers a CPE action. Such a
paraneter is not part of the device configuration and MUST al ways read back
as the null value for the paraneter’s base data type
(A. 2.3.5).</xs:docunent ati on>
</ xs: annot ati on>
</xs:attribute>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<!-- Elements -->
<xs: el ement nanme="docunent" >
<xs:annot ati on>
<xs: docunent ati on>CWWP Data Model Definition XML Schema (DM Schemm) instance docunments can
contain any or all of the follow ng:
Data type definitions
Root Object definitions (including profiles)
Service hject definitions (including profiles)
Conmponent definitions
Vendor extension definitions</xs:docunmentation>
</ xs:annot ati on>
<xs:conpl exType>
<Xs: sequence>
<xs: el ement name="description" type="tns: Description" nminCccurs="0">
<xs:annot ati on>
<xs: docunent ati on>Top-| evel description. </ xs: docunentati on>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement nanme="inport" type="tns:Inport" m nCccurs="0" maxCccurs="unbounded" >
<xs:annotation>
<xs:document ati on>l nported data types, conmponents and nodel s (Root and Service
bj ect s) . </ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el ement nane="dat aType" type="tns: DataTypeDefinition" nmi nCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs:docunent ati on>Top-| evel data type definitions.</xs:docunentation>
</ xs:annot ati on>
<XS:uni que name="dt Def Enuner ati onVal ue" >
<xs:sel ector xpath="enuneration"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
<XS:uni que name="dt Def Patt ernVal ue">

* ok %k ok *
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<xs:sel ector xpath="pattern"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
</ xs: el ement >
<xs: el ement name="bi bl i ography" type="tns: Bi bliography" nmi nCccurs="0">
<xs:annot ati on>
<xs: docunent ati on>Bi bl i ogr aphi c references. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: el ement >
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="conponent" type="tns: ConponentDefinition">
<xs:annot ati on>
<xs: documnent ati on>Conponent definitions. </ xs: docunentati on>
</ xs: annot ati on>
<XS: uni que nanme="conponent Par anet er Nange" >
<xs:sel ector xpath="paraneter"/>
<xs:field xpat h="@ane| @ase"/>
</ xs: uni que>
<XS:uni que nanme="conponent Cbj ect Nane" >
<xs:sel ector xpath="object"/>
<xs:field xpat h="@ane| @ase"/>
</ xs: uni que>
<XS: uni que nanme="conponent Profil eNanme" >
<xs:sel ector xpath="profile"/>
<xs:field xpath="@ame"/>
</ xs: uni que>
</ xs: el ement >
<xs: el ement nanme="nodel " type="tns: Mdel ">
<xs:annot ati on>
<xs:docunent ati on>Mbdel (Root and Service Cbject) definitions.</xs:docunentation>
</ xs: annot ati on>
<xs: uni que nane="nodel Par anet er Name" >
<xs:sel ector xpath="paraneter"/>
<xs:field xpath="@ane| @ase"/>
</ xs: uni que>
<xs: uni que nane="nodel Obj ect Name" >
<xs:sel ector xpath="object"/>
<xs:field xpat h="@ane| @ase"/>
</ xs: uni que>
<xs: uni que nanme="nodel Profil eNane" >
<xs:sel ector xpath="profile"/>
<xs:field xpath="@amnme"/>
</ xs: uni que>
</ xs: el ement >
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccur s="unbounded"/>
</ xs: sequence>
<xs:attribute nane="spec" use="required">
<xs:annotati on>
<xs:docunent ati on>URl of the associated specification docunent, e.g. the BBF Technica
Report. This URI SHOULD uniquely identify the specification. Mre than
one DM Schenma instance docunent MAY reference the same specification
Where the specification is a BBF document, the URI naming rules specified in A 2.1.1 MIST be
used. For exanple, to reference TR-106 |ssue 1 Anendnent 2, the val ue of
this attribute woul d be urn: broadband-forumorg:tr-106-1-
2. </ xs: docunent ati on>
</ xs:annotation>
<xs:si mpl eType>
<xs:restriction base="xs:anyUR ">
<xs:pattern val ue=".+"/>
</xs:restriction>
</ xs: si nmpl eType>
</ xs:attribute>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<XS:uni que nanme="dat aTypeNane" >
<xs:sel ector xpath="dataType|i nport/dataType"/>
<xs:field xpath="@ane"/>
</ xs: uni que>
<xs:uni que nane="conponent Nanme" >
<xs:sel ector xpath="component|i nport/conponent"/>
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<xs:field xpath="@ane"/>

</ xs: uni que>

<xs: uni que nane="nodel Nanme" >
<xs:sel ector xpath="nodel |inport/nodel "/>
<xs:field xpath="@anme"/>

</ xs: uni que>
<xs:uni que nane="bi bl d">

<xs:sel ector xpath="bi bl iography/reference"/>

<xs:field xpath="@d"/>
</ xs: uni que>

<xs: keyref name="dat aTypeBase" refer="tns: dataTypeNane">

<xs:sel ector xpath="dataType|.//paraneter/syntax/dataType"/>

<xs:field xpat h="@ase"/>

</ xs: keyref >

<xs: keyref name="dat aTypeRef" refer="tns: dataTypeNane">
<xs:sel ector xpath=".//paraneter/syntax/dataType"/>
<xs:field xpath="@ef"/>

</ xs: keyref >

<xs: keyref name="conponent Ref" refer="tns: conponent Nane" >
<xs:sel ector xpath=".//conponent"/>
<xs:field xpath="@ef"/>

</ xs: keyref >

<xs: keyref name="nodel Base" refer="tns: nodel Nane" >
<xs:sel ector xpath="nodel "/>
<xs:field xpat h="@ase"/>

</ xs: keyref >
</ xs: el ement >
</ xs: schema>
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Annex B. CWMP Device Type XML
Schema

Introduction

The CWMP Device Type XML Schema[11], or DT Schema, is used for describing a device' s supported data
model. Itis specifiedin B.4.

DT Schema instance documents can contain the following:
e Imports (from DM Schema instance documents) of Root or Service Object definitions
e Declarations of which features of imported Root or Service Objects are supported

DT Schema instance documents cannot contain definitions of Root or Service Objects. All such definitions have to
residein DM Schema instance documents.

Normative Information

It is possible to create instance documents that conform to the DT Schema but nevertheless are not valid device type
specifications. Thisis becauseit isnot possible to specify all the normative device type specification requirements
using the XML Schemalanguage. Therefore, the schema contains additional requirements written using the usual
normative language. Instance documents that conform to the DT Schema and meet these additional requirements
arereferred to as DT Instances.

The question of the location of the definitive normative information therefore arises. The answer is asfollows:
e All the normative information in the main part of the document remains normative.

e The DT Schema, and the additional requirements therein, are normative. Some of these additional requirements
are duplicated (for emphasis) in this Annex.

e TheDT Schema references additional material in this Annex. Such material is normative.

o |f the DT Schema conflicts with a normative requirement in the main part of the document, thisisan error in the
DT Schema, and the requirement in the main part of the document takes precedence.

Importing DM Instances

DM Instances are imported using the top-level import el ement, which differs from the DM Schemaimport element
in that only data types and models can be imported (components cannot be imported because they are not used in
DT Instances).

Note — the rules for importing DM Instances into DT Instances are consistent with those given in A.2.1 for
importing DM Instances into other DM Instances. The only difference is an additional rule governing the
use, when available, of the DT Instance URL.

The DT Schema specifies that the DM Instance is located via the file attribute.

Therules governing thefile attribute’ s value and its use for locating the DM Instance are as follows:
e |t MUST beaURL adhering to RFC 3986 [7].

o |f the URL includes ascheme, it MUST be http, https or ftp.
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e |f the URL includes an authority, it MUST NOT include credentials.

e For standard BBF DM Instances, the rules that apply to the filename part (final path segment) of the A.2.1.1
BBFURL MUST be applied to the filename part of this URL. This means that the corrigendum number can be
omitted in order to refer to the latest corrigendum.

o |fthe URL isarelative reference, processing tools MUST apply their own logic, e.g. apply a search path. If a
DT Instance URL is available, therelative reference MUST be interpreted relative to the DT Instance URL.

Features

The feature element provides asimple way for aDT Instance to indicate whether a given featureis supported. The
current set of standard featuresis asfollows:

Feature Description

DNSCl i ent Device contains a DNS client.
DNSSer ver Device contains a DNS server.
Firewal | Device contains a firewall.

| Pv6 Device supports IPv6.

NAT Device supports NAT.

Rout er Device is a router.

Vendor-specific features MAY be supported, and if so the feature name MUST begin with X_<VENDOR>_, where
<VENDOR> MUST be as defined in section 3.3.

This example feature declaration illustrates the use of annotation:

<f eat ure nane="DNSServer">
<annot ati on>Supports a DNS Server and XYZ. </ annot ati on>
</feat ure>

In order to make it easy to add new features, standard feature names are defined in a separate DT Features Schema
that isimported by the DT Schema. The DT Features Schemais unversioned, so the DT Schema need not be
changed when new standard feature names are added. In order to preserve backwards compatibility, standard
feature names, once added, MUST NOT ever be deleted.

DT Features Schema

The DT Features Schemais specified below. The normative version can be found at http://www.broadband-
forum.org/cwmp/cwmp-devicetype-features.xsd. Please be aware that a new version of the DT Features Schema
might be published at any time, in which case the version in this document would become out of date. Any conflict
MUST be resolved in favor of the normative version on the web site.
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<?xm version="1.0" encodi ng="UTF- 8" ?>
<l--
TR-069 DT (Device Type) Features Schema

Noti ce:

The Broadband Forumis a non-profit corporation organized to create

gui del i nes for broadband network system devel opnent and depl oynent. This
XML Schenma has been approved by nmenbers of the Forum This docunent is
not binding on the Broadband Forum any of its menbers, or any devel oper
or service provider. This docunent is subject to change, but only with
approval of nenbers of the Forum

This docunent is provided "as is," with all faults. Any person holding a

copyright in this docunent, or any portion thereof, disclains to the fullest

extent pernitted by |aw any representati on or warranty, express or inplied,

including, but not limted to,

(a) any warranty of nmerchantability, fitness for a particul ar purpose,
non-infringenent, or title;

(b) any warranty that the contents of the docunent are suitable for any
purpose, even if that purpose is known to the copyright holder;

(c) any warranty that the inplenentation of the contents of the documentation
will not infringe any third party patents, copyrights, trademarks or
other rights.

This publication may incorporate intellectual property. The Broadband Forum
encourages but does not require declaration of such intellectual property.
For a list of declarations nade by Broadband Forum nenber conpani es,

pl ease see http://ww. broadband-forum org.

Copyright The Broadband Forum Al Rights Reserved.

Br oadband Forum XML Schemas may be copi ed, downl oaded, stored on a server or
otherwise re-distributed in their entirety only. The text of this
notice nmust be included in all copies.

Sumrary:
TR-069 DT (Device Type) Features Schema. Defines device features that
can be described in DT |nstances.

Version History:
Sept enber 2009: cwnp-devi cetype-features. xsd, corresponds to TR-106
Anmendrent 3
-->
<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema" xnl ns: t ns="ur n: br oadband- f or um
or g: cwnp: devi cet ype-f eatures" target Nanespace="ur n: br oadband- f orum
or g: cwnp: devi cet ype-f eat ures" el ement For nDef aul t ="unqual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs: si npl eType nane="Feat ur eNang" >
<xs:restriction base="xs: NCNanme">
<xs:pattern val ue="DNSC ient"/>
<xs:pattern val ue="DNSServer"/>
<xs:pattern value="Firewal | "/>
<xs:pattern val ue="|Pv6"/>
<xs:pattern val ue="NAT"/>
<xs:pattern val ue="Router"/>
<xs:pattern value="X_.+"/>
</xs:restriction>
</ xs: si nmpl eType>
</ xs: schema>
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DT Schema

The DT Schemais specified below. The normative version can be found at http://www.broadband-
forum.org/cwmp/cwmp-devicetype-1-1.xsd. Please be aware that a new version of the DT Schema might be
published at any time, in which case the version in this document would become out of date. Any conflict MUST be
resolved in favor of the normative version on the web site.
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<?xm version="1.0"

<l —

encodi ng="UTF- 8" ?>

TR-069 Device Type Schena (DT Schemm) vi1.1

Not i ce:

The Broadband Forumis a non-profit corporation organized to create
gui del i nes for broadband network system devel opment and depl oynent.
Thi s Broadband Forum Docunent has been approved by nmenbers of the
Forum Thi s Broadband Forum Docunent is not binding on the Broadband
Forum any of its nmenbers, or any devel oper or service provider.
Thi s Broadband Forum Docunent is subject to change, but only with
approval of nmenbers of the Forum This Document is copyrighted by
the Broadband Forum and all rights are reserved. Portions of this
Docurment may be copyrighted by Broadband Forum nenbers.

Thi s Broadband Forum Docunment is provided AS IS, WTH ALL FAULTS.
ANY PERSON HOLDI NG A COPYRI GHT I N THI S BROADBAND FORUM DOCUNMENT,
OR ANY PORTI ON THEREOF, DI SCLAI M5 TO THE FULLEST EXTENT PERM TTED
BY LAW ANY REPRESENTATI ON OR WARRANTY, EXPRESS OR | MPLI ED,

I NCLUDI NG, BUT NOT LIM TED TO, ANY WARRANTY:

(a) OF ACCURACY, COWPLETENESS, MERCHANTABILITY, FITNESS FOR A
PARTI CULAR PURPOSE, NON- I NFRI NGEMENT, OR TI TLE;

(b) THAT THE CONTENTS OF THI S BROADBAND FORUM DOCUMENT ARE SUl TABLE
FOR ANY PURPCSE, EVEN | F THAT PURPOSE IS KNOAN TO THE COPYRI GHT

HOLDER,;

(c) THAT THE | MPLEMENTATI ON OF THE CONTENTS OF THE DOCUMENT W LL NOT
I NFRI NGE ANY THI RD PARTY PATENTS, COPYRI GHTS, TRADEMARKS OR
OTHER RI GHTS.

By using this Broadband Forum Docunent, users acknow edge t hat

i npl ementation may require |icenses to patents. The Broadband Forum
encourages but does not require its nenbers to identify such
patents. For a list of declarations nade by Broadband Forum nmenber
conpani es, please see http://ww.broadband-forumorg. No assurance
is given that licenses to patents necessary to inplenment this
Docunent will be available for license at all or on reasonable and
non-di scrimnatory terms.

ANY PERSON HOLDI NG A COPYRI GHT IN THI S BROADBAND FORUM DOCUMENT, OR
ANY PORTI ON THERECF, DI SCLAIMS TO THE FULLEST EXTENT PERM TTED BY
LAW (A) ANY LI ABILITY (I NCLUDI NG DI RECT, | NDI RECT, SPECIAL, OR
CONSEQUENTI AL DAMAGES UNDER ANY LEGAL THECRY) ARI SI NG FROM OR
RELATED TO THE USE OF OR RELI ANCE UPON THI S DOCUMENT; AND (B) ANY
OBLI GATI ON TO UPDATE OR CORRECT THI' S DOCUMENT.

Br oadband Forum Docunents nay be copi ed, downl oaded, stored on a
server or otherwise re-distributed in their entirety only, and may
not be nodified without the advance witten pernission of the

Br oadband Forum

The text of this notice nust be included in all copies of this
Br oadband Forum Docunent .

Sumrary:

TR-069 Device Type Schenma (DT Schemmn). DT |nstances describe individual
devi ces' support for TR-069 data nodel s.

Version History:
Sept enber 2009:
Decenber 2010:

cwnp- devi cet ype- 1- 0. xsd, corresponds to TR-106 Amendnent 3

cwnp- devi cetype- 1- 1. xsd, corresponds to TR-106 Amendnent 5

- made inport/@ile attribute required for inport el enent
- renoved size facet's default maxLength on string/base64/ hexBinary

par amet er s
-->

<xs:schema xm ns: xs="http://ww. w3. org/ 2001/ XM_Schenma" xnl ns: tns="urn: br oadband- f or um
or g: cwnp: devi cet ype-1- 1" xm ns: dm="ur n: br oadband- f or um or g: cwrp: dat anodel -
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1-3" xm ns: dtf="urn: broadband- f orum or g: cwp: devi cet ype-f eat ur es”
t ar get Namespace="ur n: br oadband- f orum or g: cwp: devi cet ype-1-1"
el enent For nDef aul t ="unqual i fi ed" attributeFornDefaul t="unqualified">
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<xs:inport namespace="urn: br oadband-f orum org: cwrp: dat anodel - 1- 3" schenaLocat i on="cwp-
dat anodel - 1- 3. xsd"/ >
<xs:inport namespace="urn: broadband-forum org: cwrp: devi cet ype-f eat ures" schenalLocati on="cwnp-
devi cetype-features. xsd"/ >
<l-- Sinple types -->
<xs: si npl eType nane="ActiveNotify">
<xs:annot ati on>
<xs:docunent ati on>Paramet er active notify support (based on
dm activeNotify).</xs:docunentation>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:enuneration val ue="normal "/>
<xs:enuneration value="wil| Deny"/>
</ xs:restriction>
</ xs: si npl eType>
<xs:si npl eType nanme="0bj ect Access" >
<xs:annot ati on>
<xs:documnent ati on>Cbj ect access (based on dm Profil eObj ect Access). </ xs: docunent ati on>
</ xs:annot ati on>
<xs:restriction base="xs:token">
<xs:enuneration val ue="readOnl y"/>
<xs:enuneration value="create"/>
<xs:enuneration val ue="del ete"/>
<xs:enuneration val ue="createDel ete"/>
</ xs:restriction>
</ xs: si nmpl eType>
<!-- Mbdel groups -->
<xs:group nanme="Al|BuiltinDataTypes">
<xs:annot ati on>
<xs:docunentati on>All built-in data types.</xs: docunentation>
</ xs: annot ati on>
<xs: choi ce>
<xs: el ement name="base64">
<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="si ze" type="tns: SizeFacet"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="bool ean" >
<xs:conpl exType>
<Xs: sequence>
<xs:any nanespace="##other" mi nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="dateTi me" >
<xs:conpl exType>
<Xs: sequence>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="hexBi nary" >
<xs: conpl exType>
<Xs:sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement name="size" type="tns:SizeFacet"/>
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ Xxs: sequence>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="int">
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<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement name="instanceRef" type="tns:|nstanceRef Facet"/>
<xs: el ement name="range" type="tns: RangeFacet"/>
<xs: el ement nanme="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="I| ong">
<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs:el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ Xxs: sequence>
<xs:anyAttribute namespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs:el ement name="string">
<xs:conpl exType>
<Xxs: sequence>
<xs: choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs: el ement nanme="size" type="tns: SizeFacet"/>
<xs: el ement name="pathRef" type="tns: Pat hRef Facet"/>
<xs: el ement nanme="enuneration" type="tns: EnunerationFacet"/>
<xs: el ement nanme="enunerationRef" type="tns: Enunerati onRef Facet"/>
<xs:el ement name="pattern" type="tns: PatternFacet"/>
</ xs: choi ce>
<xs:any nanmespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<XS:uni que nane="stringEnunerationVal ue">
<xs:sel ector xpath="enuneration"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
<XS:uni que nanme="stringPatternVal ue">
<xs:sel ector xpath="pattern"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
</ xs: el ement >
<xs: el ement nanme="unsi gnedl nt">
<xs:conpl exType>
<Xs: sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="instanceRef" type="tns:|nstanceRef Facet"/>
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs:el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanmespace="##ot her" m nCccurs="0" maxCccur s="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanmespace="+##ot her"/>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nanme="unsi gnedLong" >
<xs:conpl exType>
<Xs: sequence>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs: el ement name="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>

November 2010 © The Broadband Forum. All rights reserved. 81 of 89



214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

245
246
247
248
249
250
251
252
253

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

Data Model Template for TR-069-Enabled Devices TR-106 Issue 1 Amendment 5

</ xs: el ement >
</ xs: choi ce>
</ xs: group>
<xs:group nane="All Facets">
<xs:annot ati on>
<xs: docunentati on>Al | facets.</xs:docunentation>
</ xs:annot ati on>
<xs: choi ce>
<xs: el ement name="size" type="tns:SizeFacet"/>
<xs: el ement nanme="instanceRef" type="tns:|nstanceRef Facet"/>
<xs: el ement nanme="pat hRef" type="tns: Pat hRef Facet"/>
<xs: el ement nanme="range" type="tns: RangeFacet"/>
<xs: el ement nanme="enuneration" type="tns: EnunerationFacet"/>
<xs: el ement name="enunerationRef" type="tns: Enumerati onRef Facet"/>
<xs: el ement nane="pattern" type="tns: PatternFacet"/>
<xs: el ement nanme="units" type="tns: UnitsFacet"/>
</ xs: choi ce>
</ xs: group>
<!-- Conplex types -->
<xs:conpl exType nane="Annotati on">
<xs:annot ati on>
<xs: docunent ati on>Annot ati on. </ xs: docunent ati on>
</ xs:annot ati on>
<xs: si npl eCont ent >
<xs:extension base="xs:string">
<xs:anyAttribute namespace="+##ot her"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="BaseAccessFacet" abstract="true">
<xs:annot ati on>
<xs:document ati on>Base facet (access attribute).</xs:docunentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseSt at usFacet " >
<xs:attribute name="access" type="dm ReadWiteAccess" default="readWite"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="BaseSt at usFacet" abstract="true">
<xs:annotation>
<xs:docunent ati on>Base facet (no attributes).</xs:docunmentation>
</ xs: annot ati on>
<Xs: sequence>
<xs: el ement nanme="annotation" type="tns: Annotation" m nCccurs="0"/>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Def aul t Facet" >
<xs:annot ati on>
<xs: docunentati on>Default facet.</xs:docunentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseSt at usFacet ">
<xs:attribute name="type" type="dm Defaul t Type" use="required"/>
<xs:attribute name="val ue" type="xs:string" use="required">
<xs:annot ati on>
<xs:documnent ati on>Val ue MJST be valid for the data type.</xs: docunentation>
</ xs:annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Enunerati onFacet">
<xs:annot ati on>
<xs:document ati on>Enuner ati on facet.</xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="val ue" type="xs:string" use="required"/>
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285 <xs:attribute nane="code" type="xs:integer"/>

286 </ xs: ext ensi on>

287 </ xs: conpl exCont ent >

288 </ xs: conpl exType>

289 <xs: conpl exType nanme="Enuner at i onRef Facet " >

290 <xs: annot ati on>

291 <xs: docunent at i on>Enuner ati on reference facet.</xs: docunentati on>

292 </ xs: annot at i on>

293 <xs: conpl exCont ent >

294 <xs: ext ensi on base="t ns: BaseSt at usFacet"/ >

295 </ xs: conpl exCont ent >

296 </ xs: conpl exType>

297 <xs: conpl exType nanme="1|nport">

298 <xs: annot at i on>

299 <xs:docunentati on>l nport data types and nodel s (Root and Service bjects) from DM
300 Instances. All such itenms MJUST be inported (this is checked by schema
301 val i dat i on) . </ xs: docunent at i on>

302 </ xs: annot at i on>

303 <xs: sequence>

304 <xs: choi ce minCccurs="0" maxCccur s="unbounded">

305 <xs: el enent nane="dat aType" >

306 <xs: conpl exType>

307 <xs:attribute name="nanme" type="dm Dat aTypeNanme" use="required"/>
308 </ xs: conpl exType>

309 </ xs: el ement >

310 <xs: el ement nane="nodel ">

311 <xs: conpl exType>

312 <xs:attribute nane="name" type="dm Mvdel Nane" use="required"/>
313 </ xs: conpl exType>

314 </ xs: el enent >

315 </ xs: choi ce>

316 <xs:any nanespace="##other" ninCccurs="0" maxQccur s="unbounded"/ >

317 </ xs: sequence>

318 <xs:attribute name="file" type="xs:anyURl" use="required">

319 <xs: annot ati on>

320 <xs: document at i on>MJST be used to |locate the DM I nstance (B.2.1).</xs:docunentation>
321 </ xs: annot at i on>

322 </xs:attribute>

323 <xs:attribute nane="spec" type="xs:anyURl ">

324 <xs: annot ati on>

325 <xs:docunentation>lf specified, processing tools MJST regard a m smatch between this and
326 the external docunent's spec attribute as an error.
327 </ xs: docunent at i on>

328 </ xs: annot at i on>

329 </ xs:attribute>

330 <xs:anyAttribute namespace="##ot her"/>

331 </ xs: conpl exType>

332 <xs: conpl exType nanme="1nst anceRef Facet ">

333 <xs: annot ati on>

334 <xs:document ati on>l nst ance nunber reference facet. </xs:docunmentation>
335 </ xs: annot at i on>

336 <xs: conpl exCont ent >

337 <xs: ext ensi on base="t ns: BaseSt at usFacet " >

338 <xs:attribute name="target Parent" type="dm Object Reference" use="required"/>
339 </ xs: ext ensi on>

340 </ xs: conpl exCont ent >

341 </ xs: conpl exType>

342 <xs: conpl exType nanme="Li st Facet">

343 <xs: annot at i on>

344 <xs: docunent ati on>Li st facet.</xs:docunmentation>

345 </ xs: annot at i on>

346 <xs: conpl exCont ent >

347 <xs: ext ensi on base="t ns: BaseSt at usFacet " >

348 <Xs: sequence>

349 <xs: choi ce mi nCccurs="0" maxQccur s="unbounded" >

350 <xs: el enent nane="size" type="tns:Si zeFacet">

351 <xs: annot at i on>

352 <xs: docunent ati on>Thi s specifies the size of the TR-069 |ist-val ued paraneter,
353 not of the individual list items.</xs:docunentation>
354 </ xs: annot at i on>

355 </ xs: el ement >
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</ xs: choi ce>
</ xs: sequence>
<xs:attribute name="m nltens" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="maxltens" type="dm MaxEntries" default="unbounded"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="Mbdel ">
<xs:annot ati on>
<xs: docunent ati on>Mbdel (Root and Service Cbject) support details.</xs:docunentation>
</ xs:annot ati on>
<Xs: sequence>
<xs: el ement nanme="annotation" type="tns: Annotation" m nCccurs="0"/>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nane="paraneter" type="tns: Moddel Paraneter"/>
<xs: el ement nanme="object" type="tns: Model bj ect">
<XS:uni que name="obj ect Par anet er Nane" >
<xs:sel ector xpath="paraneter"/>
<xs:field xpath="@ef"/>
</ xs: uni que>
</ xs: el ement >
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccur s="unbounded"/>
</ xs: sequence>
<xs:attribute name="ref" type="dm Model Name" use="required"/>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<xs:conpl exType nane="Model Obj ect" >
<xs:annot ati on>
<xs:docunent ati on>Cbj ect support detail s</xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs: el ement name="annotation" type="tns: Annotation" m nCccurs="0"/>
<xs: choi ce m nQccurs="0" maxQccur s="unbounded" >
<xs: el ement nanme="paraneter" type="tns: Moddel Paraneter"/>
</ xs: choi ce>
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="ref" type="dm Obj ect Name" use="required"/>
<xs:attribute name="access" type="tns: Obj ect Access" use="required"/>
<xs:attribute name="m nEntries" type="xs:nonNegativel nteger" use="required">
<xs:annot ati on>
<xs:document ati on>m nEntri es MJST be greater than or equal to ninEntries(DVM, and |ess
than or equal to maxEntries (all values are regarded as being | ess than
"unbounded") . </ xs: docunent ati on>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute name="nmaxEntries" type="dm MaxEntries" use="required">
<xs:annotation>
<xs:document ati on>maxEntri es MJST be | ess than or equal to maxEntries(DM (all values are
regarded as being | ess than "unbounded"). </ xs: docunentati on>
</ xs:annot ati on>
</xs:attribute>
<xs:anyAttribute nanmespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Mbodel Par anet er ">
<xs:annot ation>
<xs:document ati on>Par anet er support details. </xs:docunmentation>
</ xs:annot ati on>
<Xs: sequence>
<xs: el ement nane="annotation" type="tns: Annotati on" m nCccurs="0"/>
<xs: el ement name="syntax" type="tns:Syntax" m nCccurs="0"/>
<xs:any nanespace="##other" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="ref" type="dm Par anet er Name" use="required"/>
<xs:attribute name="access" type="dm ReadWiteAccess" use="required"/>
<xs:attribute name="activeNotify" type="tns:ActiveNotify" default="normal"/>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nanme="Pat hRef Facet ">
<xs:annot ati on>
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<xs:docunent ati on>Pat h nane reference facet.</xs:docunmentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseSt at usFacet ">
<xs:attribute name="target Parent" type="dm Cbject Ref erencePatterns" defaul t=""/>
<xs:attribute name="target Type" type="dm Target Type" defaul t="any"/>
<xs:attribute name="target Dat aType" type="dm AnyTypeNane" defaul t="any"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="PatternFacet">
<xs:annot ati on>
<xs:docunentati on>Pattern facet (pattern syntax is as in XM. Schemm). </ xs: docunent ati on>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="val ue" type="xs:string" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:conpl exType nane="RangeFacet">
<xs:annot ati on>
<xs: docunent ati on>Range facet. </ xs: docunent ati on>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseAccessFacet" >
<xs:attribute name="m nl ncl usive" type="xs:integer"/>
<xs:attribute name="maxl ncl usive" type="xs:integer"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nanme="Si zeFacet" >
<xs:annot ati on>
<xs:docunent ati on>Si ze facet.</xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="tns: BaseAccessFacet" >
<xs:attribute name="m nLength" type="xs:nonNegativelnteger" default="0"/>
<xs:attribute name="maxLength" type="xs:nonNegativelnteger"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: conpl exType nane="Dat aTypeRef erence" >
<xs:annot ati on>
<xs:document ati on>Paraneter data type anonynous restriction / extension.</xs:docunentation>
</ xs: annot ati on>
<Xs: sequence>
<xs:group ref="tns: All Facets" m nQccurs="0" naxQccur s="unbounded"/ >
<xs:any nanespace="##ot her" m nCccurs="0" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="base" type="dm DataTypeNane">
<xs:annot ati on>
<xs:docunentation>lf specified, content MJUST NOT be enpty. </xs:docunentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Syntax">
<xs:annot ati on>
<xs: docunent ati on>Par anet er syntax support details. </xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs:el ement name="list" type="tns:ListFacet" m nCccurs="0"/>
<xs: choi ce>
<xs:group ref="tns: All BuiltinDataTypes">
<xs:annot ation>
<xs:docunentati on>Di rect use of built-in data type, possibly nodified via use of
facets. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: group>
<xs: el ement nanme="dat aType" type="tns: DataTypeRef erence">
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<xs:annot ati on>

<xs:docunent ati on>Use of naned data type, possibly nodified via use of

facets. </ xs: docunent ati on>
</ xs: annot ati on>
<XS:uni que name="dt Ref Enuner ati onVal ue" >
<xs:sel ector xpath="enuneration"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
<XS:uni que name="dt Ref PatternVal ue">
<xs:sel ector xpath="pattern"/>
<xs:field xpath="@al ue"/>
</ xs: uni que>
</ xs: el ement >
</ xs: choi ce>
<xs: el ement nane="default" type="tns: Defaul t Facet" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttribute namespace="+##ot her"/>
</ xs: conpl exType>
<xs: conpl exType nane="Topl evel Feature">
<xs:annot ati on>
<xs:docunent ati on>Top- | evel feature.</xs:docunentation>
</ xs:annot ati on>
<Xxs: sequence>
<xs: el ement nanme="annotation" type="tns: Annotation" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute name="nanme" type="dtf:FeatureName" use="required"/>
</ xs: conpl exType>
<xs: conpl exType nanme="UnitsFacet">
<xs:annot ati on>
<xs:documentation>Units facet.</xs:docunentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs:extension base="tns: BaseSt at usFacet ">
<xs:attribute name="val ue" type="dm UnitsString" use="required"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- Elements -->
<xs: el ement nanme="docunent" >
<xs:annot ati on>

<xs: docunent ati on>CWWP Devi ce Type XM. Schema (DT Schenmm) instance docunents can contain

the follow ng

support ed</ xs: docunent at i on>
</ xs: annot ati on>
<xs:conpl exType>
<Xs: sequence>
<xs: el ement nanme="annotation" type="tns: Annotation" m nCccurs="0">
<xs:annot ati on>
<xs:document ati on>Top-| evel annotati on. </ xs: docunment ati on>
</ xs: annot ati on>
</ xs: el ement >

<xs:el ement name="inport" type="tns:Inport" m nCQccurs="0" maxCccurs="unbounded">

<xs:annot ati on>

Inports (from DM Schema i nstance docunments) of Root or Service Object definitions
* Declarations of which features of inported Root or Service Objects are

<xs: docunent ati on>l nported nodel s (Root and Service bjects).</xs:docunentation>

</ xs:annot ati on>
</ xs: el ement >
<xs: el ement name="bi bl i ography" type="dm Bi bl i ography" mi nCccurs="0">
<xs:annot ati on>
<xs: docunent ati on>Bi bl i ogr aphi c references. </ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs:el ement name="feature" type="tns: Topl evel Feature" mi nCccurs="0"
maxCccur s="unbounded" >
<xs:annot ation>
<xs:documnent ati on>Top- | evel features. </xs:docunmentation>
</ xs: annot ati on>
</ xs: el ement >

<xs: el ement nanme="nodel " type="tns: Mbdel" mi nCccurs="0" maxCccurs="unbounded">

<Xxs:annot ati on>
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569 <xs: docunent ati on>Det ai | s of support for mpdel (Root and Service
570 bj ect) . </ xs: document at i on>

571 </ xs: annot at i on>

572 <xs: uni que name="nodel Par aret er Nane" >

573 <xs: sel ect or xpat h="paraneter"/>

574 <xs:field xpath="@ef"/>

575 </ xs: uni que>

576 <xs: uni que name="nodel Obj ect Nare" >

577 <xs: sel ect or xpat h="obj ect"/>

578 <xs:field xpath="@ef"/>

579 </ xs: uni que>

580 </ xs: el ement >

581 </ xs: sequence>

582 <xs:attribute nanme="devi ceType" use="required">
583 <xs: annot ati on>

584 <xs: docunment ati on>URl indicating the device type associated with this DT
585 I nst ance. </ xs: docunent at i on>
586 </ xs: annot at i on>

587 <xs: si npl eType>

588 <xs:restriction base="xs:anyURl ">

589 <xs:pattern val ue=".+"/>

590 </xs:restriction>

501 </ xs: si npl eType>

592 </ xs:attribute>

503 </ xs: conpl exType>

504 <XS: uni que name="dat aTypeNane">

595 <xs: sel ector xpath="inport/dataType"/>

596 <xs:field xpath="@ane"/>

597 </ xs: uni que>

508 <xs: keyref name="dat aTypeBase" refer="tns: dat aTypeNane" >
599 <xs:sel ector xpath=".//paraneter/syntax/dataType"/>
600 <xs:field xpath="@ase"/>

601 </ xs: keyr ef >

602 <xs: uni que name="nodel Name" >

603 <xs: sel ector xpath="i nport/nodel "/ >

604 <xs:field xpath="@anme"/>

605 </ xs: uni que>

606 <xs: uni que name="nodel Ref ">

607 <xs: sel ect or xpat h="nodel "/ >

608 <xs:field xpath="@ef"/>

609 </ xs: uni que>

610 <xs: keyref name="nodel Def" refer="tns: nodel Nane">
611 <xs: sel ect or xpat h="nodel "/ >

612 <xs:field xpath="@ef"/>

613 </ xs: keyr ef >

614 </ xs: el ement >

615 </ xs: schena>
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Appendix I.  HTML Data Model Reports

Introduction

TR-106 Amendment 2 published the first version of the DM Schema. Since then the normative definitions of all TR-
069 data models have been published as DM Instances (XML documents that conform to the DM Schema). Since
these XML data models might not be easily read by a human, corresponding non-normative HTML data model
reports have also been published (see http://www.broadband-forum.org/cwmp.php#DMD).

This appendix briefly discusses these HTML reports.

Report Types
There are two types of HTML reports published for a given version of a data model:
o afull report, covering the given version and all preceding versions of the data model

e apartia report, covering only the given version of the datamodel (i.e. excluding content specific to earlier
versions of the data model); i.e. last only changes

For example, TR-181 Issue 1 defined the Device:1.5 data model revision, declared in tr-181-1-0-0.xml. The full
report isin tr-181-1-0-0.html, and includes the aggregate data model definitions from Device: 1.5 and earlier (back to
Device:1.0 inclusive). The partia report isin tr-181-1-0-0-last.html, and only includes the data model definitions
added or changed by TR-181 Issue 1.

Report Layout

Each HTML data model report contains the following sections:

Notice The legal notice, lifted from the top of the associated XML data model file.

Summary Describes the reason for this data model version. This is lifted from the associated XML data model
file’'s document description.

Table of Contents Hyperlinks to the various sections within the report, as well as links to each Object and Profile
definition within the report.

Data Types Named data type definitions (i.e. not built-in types) that are used to define Parameters within the
report. Each data type definition consists of name, type, and description.

References Hyperlinks to external bibliography references cited by Object, Parameter, and Profile descriptions
within the report.

Data model definition Object and Parameter definitions. Which Object and Parameter definitions are included depends on
whether it is a full or partial (last only) report.

Inform and Notification Lists those Parameters within the report that are: forced inform parameters, forced active notification

Requirements parameters, and parameters for which active notification can be denied.

Profile Definitions Profile definitions, showing Object and Parameter requirements. Which Profiles are included

depends on whether it is a full or partial (last only) report.

Data Model Definition

Parameters make use of alimited subset of the default SOAP data types [5]. The notation used to represent these
types within the report islisted in the following table.
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Type Description

object A container for parameters and/or other objects. The full path name of a parameter is given by the parameter
name appended to the full path name of the object it is contained within.

string For strings, a minimum and maximum allowed length can be indicated using the form string(Min:Max), where
Min and Max are the minimum and maximum string length in characters. If either Min or Max are missing, this
indicates no limit, and if Min is missing the colon can also be omitted, as in string(Max). Multiple comma-
separated ranges can be specified, in which case the string length will be in one of the ranges.

int Integer in the range —2147483648 to +2147483647, inclusive.
For some int types, a value range is given using the form int{Min:Max], where the Min and Max values are
inclusive. If either Min or Max are missing, this indicates no limit. Multiple comma-separated ranges can be
specified, in which case the value will be in one of the ranges.

long Long integer in the range —9223372036854775808 to 9223372036854775807, inclusive.
For some long types, a value range is given using the form long[Min:Max], where the Min and Max values are
inclusive. If either Min or Max are missing, this indicates no limit. Multiple comma-separated ranges can be
specified, in which case the value will be in one of the ranges.

unsignedint Unsigned integer in the range 0 to 4294967295, inclusive.

For some unsignedInt types, a value range is given using the form unsignedint[Min:Max], where the Min and
Max values are inclusive. If either Min or Max are missing, this indicates no limit. Multiple comma-separated
ranges can be specified, in which case the value will be in one of the ranges.

unsignedLong

Unsigned long integer in the range 0 to 18446744073709551615, inclusive.

For some unsignedLong types, a value range is given using the form unsignedLong[Min:Max], where the Min
and Max values are inclusive. If either Min or Max are missing, this indicates no limit. Multiple comma-
separated ranges can be specified, in which case the value will be in one of the ranges.

boolean Boolean, where the allowed values are “0” or “1” (or equivalently, “true” or “false”).

dateTime The subset of the ISO 8601 date-time format defined by the SOAP dateTime type.

base64 Base64 encoded binary (no line-length limitation).
A minimum and maximum allowed length can be indicated using the form base64(Min:Max), where Min and
Max are the minimum and maximum length in characters before Base64 encoding. If either Min or Max are
missing, this indicates no limit, and if Min is missing the colon can also be omitted, as in base64(Max). Multiple
comma-separated ranges can be specified, in which case the length MUST be in one of the ranges.

hexBinary Hex encoded binary.

A minimum and maximum allowed length can be indicated using the form hexBinary(Min:Max), where Min and
Max are the minimum and maximum length in characters before Hex Binary encoding. If either Min or Max are
missing, this indicates no limit, and if Min is missing the colon can also be omitted, as in hexBinary(Max).
Multiple comma-separated ranges can be specified, in which case the length MUST be in one of the ranges.

Note: A Parameter that is defined to be one of the named data types, is reported as such at the beginning of the
Parameter’ s description via a reference back to the associated data type definition (e.g. [MacAddress]). However,
such parameters still indicate their SOAP data type (as discussed in the table above).
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