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1 Reason for Change
· There is no defined policy rules for addressing the LWM2M Object fixes.

· Object versioning aims at addressing the LWM2M Objects fixes issues, without having to imagine case-by-case tricks and new Object ID allocation for solving such issues. 

· For supporting LWM2M backward compatibility in the future, object versioning must be specified from the initial LWM2M specification
· This CR is based on two previous documents on Object Versioning topic:

· Input contribution  : OMA-LWM2M-2016-0013R01-INP_LWM2M_Object_Versioning 
· Previous CR contribution : OMA-DM-LightweightM2M-2015-0066R07-CR_Object_Versioning
· This updated CR reflects the last directions discussed during the last Edinburgh OMA DM F2F meeting on the implementation of such a topic (2016, May 3rd) 
· R01 : Annex D.1 & D.2 (Object Template)  has also to be updated 

         “ver” Attribute applicability must be limited to Object (to prevent confusion)

          Improved wording
2 Impact on Other Specifications

None
3 Intellectual Property Rights

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

4 Recommendation

DM WG to review and agree this CR
5 Detailed Change Proposal
Change 1:  Fix of the original text in removing reference to OMA DM wording
6.1 Resource Model
.

An Object defines a grouping of Resources, for example the Firmware Update Object contains all the Resources used for firmware update purposes. Each Object, defined for the LWM2M Enabler, is assigned a unique OMA LWM2M Object identifier allocated and maintained by the OMA Naming Authority (OMNA)..The LWM2M Enabler defines standard Objects and Resources. Further Objects may be added by OMA or other organizations to enable additional M2M Services.
.
Change 2:  Object Versioning policy and rules
6.2 Object Versioning

6.2.1   General Policy
A LWM2M Object specification is tightly coupled with the LWM2M Enabler which is supporting it. However, a LWM2M Object that is not directly specified in the core OMA-TS-LightweightM2M document of the LWM2M Enabler but in a “companion specification” is likely to follow its own evolution (e.g. to fix one Object Resource characteristic issue). For example: 

· an Object  Resource may be added or removed

· a characteristic of an Object Resource must be changed (mandatory nature, data type, operation mode …)

A LWM2M Server MUST be able to determine without ambiguity the specification of the Objects intended to be registered by the LWM2M Client with which it communicates:
· for the LWM2M Objects specified as part of a LWM2M Enabler, there is no issue, the Server is aware of any detail of the supported versions of the LWM2M specification.

· for LWM2M Objects specified outside of a LWM2M Enabler, the Server has to be informed if the initial set of Object characteristics have been modified/fixed in order to refer to the right Object Specification..

Object versioning aims at identifying the LWM2M Object modifications.However, the use of Object versioning must be exceptional so as to avoid unnecessary complexity, and thus the policy to change an Object version must be strictly regulated according to the rules given below. The new version of a LWM2M Object MUST be formalized through a OMNA update registration (URN / XML files) with the elements depicted in Annex J of this document.

Upgrading the version of an Object is required according to 2 kind of Object evolution: 

· Evolution  of type I: non-backward-compatible (“breaking”) evolutions
· one characteristic (optional vs mandatory, data type, supported operations) of a Resource is changed in the Object

· a Resource supporting a feature which is defined by a new LWM2M Enabler is added to the Object  

· Evolution of type II: backward-compatible (“non-breaking”) evolutions  

· an optional Resource is added to or removed from the Object 

In this document, the term “Initial Version” represents:

· the version 1.0 of the LWM2M  Enabler

· the version 1.0 of any Object registered for the first time in OMNA  

With Object versioning, the Object Identifier is not changed but a new URN identifying that particular version of the Object specification MUST be registered according to the following format   
  “urn:oma:lwm2m:{oma, ext, x}:ObjectID[:{version}]” where ‘version‘ is the Object Version  as defined in the following section 
Except for Objects that are part of a LWM2M Enabler or that are still in their Initial Version, a LWM2M Client MUST provide to the LWM2M Server the Object Version of  the supported Objects: this Object Version MUST be provided as parameter in REGISTRATION and DISCOVER operations related to such Objects.

6.2.2 Object Version format
The Object Version of an Object is composed of 2 digits separated by a dot ‘.’:

· the first digit represent the Major Version of the Object, namely Object evolution of type I  (section 6.2.1)

· the second digit represent the Minor Version of the Object, namely Object evolution of type II  (section 6.2.2)

By convention when an Object is in its Initial Version, the Object Version MAY be omitted in the URN.
To be more precise, two separate URNs are accepted as valid for the corresponding version of the object specification:
- the URN where the Object Version is mentioned explicitly: “urn:oma:lwm2m:{oma, ext, x}:ObjectID:1.0“
- the URN where the Object Version is absent: “urn:oma:lwm2m:{oma, ext, x}:ObjectID“ (and supposed to be 1.0)).
Likewise, when an Object is in its Initial Version, the Object Version MAY be omitted in the URN passed on, in REGISTRATION and DISCOVER operations.

Example:  “urn:oma:lwm2m:oma:44:2.2”  This URN determines the name of the definition (.xml) file of an Object in version “2.2” available on the OMNA portal (see Section 6.2.3 and the Appendix J on Object Definition File)
6.2.3 Object Definition and Object Version Usage 
Appendix J of this document, specifies the LWM2M Enabler and Object Version contained in the Object Definition xml/xsd files available from the OMNA portal. 

During REGISTRATION operation:

· if the to-be-registered Object is part of any LWM2M Enabler, the LWM2M Server is aware of all characteristics of the Object (Any modification in a LWM2M Enabler – protocol feature or Object modification – will upgrade the LWM2M Enabler version number) and the Object Version MUST NOT be used.
· if the to-be-registered Object is defined outside any LWM2M Enabler, the Object Version MUST be communicated by the Client, in order for the LWM2M Server to proper identify the Object definition file (xml) 
Note: as the definition file contains the LWM2M version of the minimal Enabler supporting that Object as well as all the characteristics of the Major and Minor versions of that Object, the LWM2M Server has all the information needed to proceed with that Object. 

IN REGISTRATION and DISCOVER operations, the LWM2M Client MUST use the “ver” (object version)  [PROPERTY] Class attribute, for indicating which Object Version is considered.

As previously said, the rule above doesn’t apply to Objects which are still in their Initial Version, or which are part of the LWM2M Enabler. 

Few examples: 
a) URN : “urn:oma:lwm2m:oma:44:2.2”         Object 44 in version 2.2
Details:   

· on the OMNA portal the Object ID:44  will be registered at least twice 

· with the URN “urn:oma:lwm2m:oma:44”           (Initial Version) 

· with the URN  “urn:oma:lwm2m:oma:44:2.2”    (or the latest release of the major Version 2, LWM2M Server don’t care about minor release )

· the Object definition contains the minimal version of the LWM2M Enabler supporting that Object (which can be omitted if this LWM2M version is the “Initial Version” one)
· LWM2M Client Registration operation  :  ep=nodename,</1/0>, <1/1>,</3/0>,</44>;ver=”2.2”,</44/0>
b) URN :  “urn:oma:lwm2m:oma:3”
Details: LWM2M Client Registration operation:       ep=nodename,</1/0>, <1/1>,</3/0>
c) URN :  “urn:oma:lwm2m:oma:44”
Details: LWM2M Client Registration operation:       ep=nodename,</1/0>, <1/1>,</3/0>,</44/0>

d) URN :  “urn:oma:lwm2m:oma:3”  in LWM2M Client supporting LWM2M Enabler version 2.0  
Details: 
· the minimal version of the LWM2M Enabler supporting that Object “3” (Device) is still LWM2M 1.0; this information may be omitted in the Device (ID:3) Object Definition file  
· LWM2M Client Registration operation:    lwm2m=”2.0”,ep=nodename,</1/0>, <1/1>,</3/0>
e) URN :  “urn:oma:lwm2m:oma:4:3.1” 
Context:  

· the LWM2M Client supports LWM2M Enabler version 2.0 
· Object ID: 4 supports a specific feature of  LWM2M 2.0 not supported by the LWM2M Enabler Initial Version, and the Object Version 3  is part of the LWM2M Enabler Version 2.0
Details :

· the minimal version of the LWM2M Enabler supporting that Object “4” (Device) must be indicated in the Object 4 version 3.1 Definition file  : LWM2MVersion=”2.0” and ObjectVersion=”3.1”
· LWM2M Client Registration operation:    lwm2m=”2.0”,ep=nodename,</1/0>, <1/1>,</3/0>,</4/0>
Change 3 :  addition of a new property for supporting Object Versioning
5.1.2  Attributes Classification
.

.

[PROPERTIES] Class Attributes

The role of these Attributes is to provide metadata which MAY communicate helpful information to LWM2M Server for example easing data management.

Except when specifically mentioned as required, the LWM2M Server and LWM2M Client SHOULD support [PROPERTIES] Class Attributes listed Table 1
	Attribute

Name
	CoRE Link param
	Attachment
	Assignation Level
	Required
	Access Mode
	Value Type
	Default

Value
	Applicability
	Notes

	Dimension
	dim
	Resource
	Resource
	YES (Client)
	R
	Integer

[0:255]
	-
	Multiple Resource
	Number of Instantiations for a  Multiple  Resource

	Object Version
	ver
	Object


	Object



	YES (Server)

YES (Client) when able to support Objects in version > 1.0 
	R
	String
	1.0

(Initial Version)
	Single Resource
	Present  only for Objects defined outside of the LWM2M Enabler when the Object Version differs from 1.0 (Initial Version)


Table 1: [PROPERTIES] Class Attributes
Change 4 :  5.3.1 Registration Section change
The list of Objects and Object Instances is included in the payload of the registration message. The payload Media-Type of that registration message MUST be the Core Link Format (application/link-format) defined in [RFC6690], so that each Object is described as a Link according to that format. The Target component of the link is required, and consists of the Object path augmented of the Object Version Core link parameters “ver” if required as it is defined in section 6.2 of this document.Any other parameters included in the link MUST be silently ignored, unless specified for use by the LWM2M Enabler.
Change 5 :  5.4.2 Discover Section change
5.4.2 Discover

The “Discover” operation is used to discover LWM2M Attributes attached to an Object, Object Instances, and Resources. This operation can be used to discover which Resources are implemented for a given Object Instance. The returned payload is a list of application/link-format CoRE Links [RFC6690] for each targeted Object, Object Instance, or Resource, along with their attached Attributes including the Object Version attribute if required (see section 6.2 “Object Versioning” and Table 3 of this document [PROPERTIES] Class Attributes).
6 :  Annex J  : XSD / XMD and Object Versioning Information

Appendix A. LWM2M Schema and Object Definition File(Normative)
For supporting the LWM2M Enabler version and the Object Version in the Definition file (.xml) of a LWM2M Object, the LWM2M schema (URL: ="http://openmobilealliance.org/tech/profiles/LWM2M.xsd" ) MUST contain 2 elements: LWM2MVersion and ObjectVersion.

e.g. 

<xs:schema>
  <xs:element name="LWM2M">

    <xs:complexType>

      <xs:sequence>

        <xs:element minOccurs="1" maxOccurs="unbounded" name="Object">

          <xs:complexType>

            <xs:sequence>

              <xs:element name="Name" type="xs:string"/>

              <xs:element name="Description1" type="xs:string"/>

              <xs:element name="ObjectID" type="xs:unsignedShort"/>

              <xs:element name="ObjectURN" type="xs:string"/>

              <xs:element name="LWM2MVersion" type="xs:string"/>

              <xs:element name="ObjectVersion" type="xs:string"/>

              <xs:element name="MultipleInstances">

                [...]

              </xs:element>

              <xs:element name="Mandatory">

                [...]

              </xs:element>

              <xs:element name="Resources">

                [...]

              </xs:element>

              <xs:element name="Description2" type="xs:string"/>

            </xs:sequence>

            <xs:attribute name="ObjectType" type="xs:string" use="required"/>

          </xs:complexType>

        </xs:element>

      </xs:sequence>

    </xs:complexType>

  </xs:element>

</xs:schema>

The Object definition file MUST use these 2 elements of versioning for determining a) the minimum version of the LWM2M Enabler supporting that Object, b) the Version of that Object as defined in Section 6.2 “Object Versioning” in this document.

In addition : 

· when the minimum LWM2M version supporting the Object is the Initial Version of the LWM2M Enabler (1.0), this information may be omitted.

· when the Object version is the Initial Version of that Object (1.0), the Object Version information may be omitted.

· when the Object definition is part of any LWM2M Enabler, the Object Version information may be omitted. 

For example:  an Object ID:44 in Version 2.4 for which the minimum LWM2M version supporting this Object Version is 1.1, will have an URN defined as “urn:oma:lwm2m:oma:44:2.4” used to name the associate Object definition (.xml) file on the OMNA portal :

<?xml version="1.0" encoding="UTF-8"?>

<LWM2M xmlns:xsi = "http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="http://openmobilealliance.org/tech/profiles/LWM2M.xsd" >

                <Object ObjectType="MODefinition">
                                <Name>MyDevice</Name>

                                <Description1>< ![CDATA[This LWM2M Object  is my device]]></Description1>

                                <ObjectID>44</ObjectID>

                                <LWM2MVersion>1.1</LWM2MVersion>

                                <ObjectVersion>2.4</ObjectVersion>

                                <ObjectURN>urn:oma:lwm2m:oma:44:2.4</ObjectURN>

                                <MultipleInstances>Single</MultipleInstances>

                                <Mandatory>Mandatory</Mandatory>

                                <Resources>  

                                        .

                                       .

                               </Resources>

                               </Description2>

                               </Resources>

               </Object>

</LWM2M>

Note :  As the LWM2M Server (see Section 6.2 of this document) only requires the Major Version of an Object to know how to proceed with it, the OMNA portal may only reference the last release of each Major Version of a given Object:the last version of an Object Definition file, indeed contains all the minor releases of such a Version; i.e.   Version 2.4 of the Object Definition file contains the modifications introduced by successive Versions 2.1, 2.2 and 2.3 and 2.4.

e.g.  OMNA Portal related to Object 44 registration  

44     urn:oma:lwm2m:oma:44            “ Obj44”       http://www.openmobilealliance.org/../LWM2M_Obj44-v1_0.xml
44     urn:oma:lwm2m:oma:44:2.4      “ Obj44”       http://www.openmobilealliance.org/../LWM2M_Obj44-v2_4.xml
7:  Annex D.1  : Object Template Update 

D.1 Object Template

Appendix D.x
 LWM2M Object: <LWM2M object name>
Description
Object definition:
	Name
	Object ID 
	Instances
	Mandatory
	Object URN

	Object Name
	16-bit Unsigned Integer
	Multiple/Single
	Mandatory/Optional
	urn:oma:lwm2m:{oma,ext,x}:{Object ID}[:{version}]


· Name: specifies the Object name.
· Object ID: specifies the Object ID.
· Instances: indicates whether this Object supports multiple Object Instances or not. If this field is “Multiple” then the number of Object Instance can be from 0 to many. If this field is “Single” then the number of Object Instance can be from 0 to 1. If the Object field “Mandatory” is “Mandatory” and the Object field “Instances” is “Single” then, the number of Object Instance MUST be 1.
· Mandatory: if this field is “Mandatory”, then the LWM2M Client MUST support this Object. If this field is “Optional”, then the LWM2M Client SHOULD support this Object.
· Object URN: specifies the Object URN. The format of the Object URN is “urn:oma:lwm2m:{oma,ext,x}:{Object ID}[:{version}]” and {} part means that those values are variable and filled with real value. For example, Object URN of LWM2M Server Object is “urn:oma:lwm2m:oma:1”.The “version” field, follows the rules specified in Section 6.2 related to Object Versioning Policy
8:  Annex D.2.1 Object Registry update 

D.2.1  Object Registry

LWM2M Objects must be registered with the OMNA Lightweight Object registry. There are three classes of Objects in which an Object can be registered:

· OMA Objects (oma label) – Objects defined by the Open Mobile Alliance.

· 3rd Party Standards Development Organisation (SDO) Objects (ext label) – Objects defined by a 3rd party SDO.

· Vendor Specific Objects (x label) – Objects defined by a vendor or individual, such an Object may be either private (no DDF or Specification made available) or public.
Each one of these classes is assigned a range of IDs by OMNA.

The URN format for an Object is automatically built from the class of Object,the Object ID and potentially the Object Version (see Section 6.2 Object Versioning) as follows:

urn:oma:lwm2m:{oma,ext,x}:{Object ID}[:{version}].
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