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1	Scope
[bookmark: _Toc300919385]The present document is the Technical Report which study the completion of SDT (Smart Device Template) using <flexContainer> resource specializations and the possible migration of the existing device management mdel using Management Object (<mgmtObj>).
This document is initiated in the context of the Management Object Migration [MOM] Work Item (WI-0099) having the following objectives (extract) :
In Release 4, SDT (Smart Device Template) has been extended to include device management functions in addition to the existing services. This justified extension creates a new way to perfom device management compared to the existing Device Management (DMG) Common Service Function (CSF) model using <mgmtObj>. 
In order not to live with 2 solutions for the same purpose, the work item WI-0099 proposes to work on a transition phase allowing implementation using DMG <mgmtObj> to migrate towards SDT model.
The scope of the Work Item is to study the Device Management model based on Management Object (<mgmtObj>) model migration towards SDT model. 
This action plan includes:
1. Provide a temporary TR with a mapping between <mgmtObj> and the SDT flexContainer;
2. List in this TR all the specifications and sections that will have to be updated when <mgmtObj> will be replaced by SDT;
3. List in this TR the issues to be resolved by removing the <mgmtObj> after migration and the proposed solutions;
4. Depending on the TR outcomes, decide whether <mgmtObj> should be removed or not in OneM2M Release 4.
New tasks may be added during the process if necessary.
This TR intends to provide the study as part of the action plan above.

[bookmark: _Toc63333474]2	References
[bookmark: _Toc300919386][bookmark: _Toc63333475]2.1	Normative references
[bookmark: _Toc300919387][1]	oneM2M TS-0023: SDT based Information Model & Mapping for Vertical Industries
[2]	oneM2M TS-0001: Functional Architecture
[3]	oneM2M TS-0004: Service Layer Core Protocol Specification
[4]	oneM2M TS-0005: Management Enablement (OMA)
[5]	oneM2M TS-0006: Management Enablement (BBF)
[6]	oneM2M TS-00014: LWM2M Interworking
[7]	oneM2M TS-00022: Field Device Configuration
[bookmark: _Toc63333476]2.2	Informative references
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)

[bookmark: _Toc300919388][bookmark: _Toc63333477]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc300919389][bookmark: _Toc63333478]3.1	Terms
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:
[bookmark: _Toc300919390][bookmark: _Toc63333479]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:
[bookmark: _Toc300919391][bookmark: _Toc63333480]3.3	Abbreviations
For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:
BBF	BroadBand Forum
DM	Device Management
IPE	Interworking Proxy application Entity
LWM2M	LightWeight M2M
MO	Management Object
OMA	Open Mobile Alliance
SDT	Smart Device Template
[bookmark: _Toc300919392]
[bookmark: _Toc63333481]4	Conventions
The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
[bookmark: _Toc63333482]5	Introduction
In the Release 4 of the TS-0023 [1] specification (SDT-based Information Model and Mapping for Vertical Industries) was introduced a new approach for Device Management, based on Smart Device Template ModuleClasses, a concept that is mapped in oneM2M as <flexContainer> resource specializations.
The benefits of this approach are:
· Unified Device and Service Management of all nodes, including ADN or NoDN devices: it is possible to use the same type of resources for handling both the functional behaviour of devices and their remote management in the usual DM meaning (reboot, firmware update, configuration, log, etc.) Before this, the DM aspect was performed through <mgmtObj> resources, and the functional aspect through <container> or <flexContainer> resources.
· Enhanced expressivity. The SDT design allows a powerful information model to describe devices, with concepts such as Devices,  SubDevices, ModuleClasses, Actions, DataPoints and Properties. The <mgmtObj> has a poorer semantics.
· Standardized, flexible, extensible and incremental Data Model. Adding new Devices, ModuleClasses or DataPoints is an easy process, compared with <mgmtObj> resources.
· Standardized ontological model: the SDT Information Model is aligned with the oneM2M Base Ontology (see clause 8 in TS-0023 [1]).
· Ease of use. For oneM2M application developers, handling <flexContainers> that map ModuleClasses or Actions is quite simple and natural. For example, triggering a [reboot] SDT Action is very similar to calling a method, with a rebootType parameter, and more satisfying / less ambiguous than the [reboot] <mgmtObj> with its 2 writable attributes reboot and factoryReset.
This TR proposes to extend this approach to all <mgmtObj> resources.
[bookmark: _Toc46759103][bookmark: _Toc63333483]5.1	Analysis Background 
The table below lists specializations of <mgmtObj> resources that are currently specified in oneM2M Release 4 (referenced in TS-0001 [2] clause 9.6.1.2.1).
· The first group handles CMDH policy management (Communication Management and Delivery Handling), specified in TS-0001 [2] Annex D.12. As the Work Item WI-0096 is currently working on an evolution of CMDH based on flexContainers, these resources will not be considered in the present document.
· The second group handles Device Configuration in the Field Domain, defined in TS-0003 Security Solutions and specified in TS-0022 Field Device Configuration.
· The third group handles Device Management in the “classical” meaning, i.e. the remote management of devices (reboot, firmware/software management, configuration, logging, etc.) Most of tThese <mgmtObj> already have been mapped to SDT <flexContainer> specializations in TS-0023 [1], and for the others a draft has been written to propose such a mapping (see RDM-2020-0077-Adding_new_specializations_to_TS-0023 [1]).

	Resource specialization 
	Short Description
	Comment

	[bookmark: OLE_LINK15][bookmark: OLE_LINK18]CMDH CSF (TS-0001 6.2.2 and Annex D.12)

	activeCmdhPolicy
	Provides a link to the currently active set of CMDH policies
	

	cmdhBuffer	
	Defines CMDH buffer usage limits
	

	cmdhDefaults
	Defines CMDH default values
	

	cmdhEcDefParamValues
	Represent a specific set of default values for the CMDH related parameters
	

	cmdhDefEcValue
	Defines a value for the Event Category parameter of an incoming request when it is not defined
	

	cmdhLimits
	Defines limits for CMDH related parameter values
	

	cmdhNetworkAccessRules
	Defines rules for the usage of underlying networks
	

	cmdhNwAccessRule
	Defines a rule for the usage of underlying networks
	

	cmdhPolicy
	A set of rules defining which CMDH parameters will be used by default
	

	Field Device Configuration (TS-0022)

	registration	
	To convey the service layer configuration information
	

	dataCollection
	To convey the application configuration information
	

	authenticationProfile
	To convey the configuration information regarding establishing mutually-authenticated secure communications
	

	myCertFileCred
	To configure a certificate or certificate chain
	

	trustAnchorCred
	To identify a trust anchor certificate for validation of certificates
	

	MAFClientRegCfg
	To convey instructions regarding the MAF Client Registration procedure
	

	MEFClientRegCfg
	To convey instructions regarding the MEF Client Registration procedure
	

	wifiClient
	To set up configuration of WiFi connection on the client device.
	

	DMG CSF (TS-0001 6.2.4 and Annex D.1 to D.11 & D.13)

	areaNwkDeviceInfo

	Provides information about the Node in the M2M Area Network
	TS-0023 “5.8.11 dmAreaNwkDeviceInfo”See RDM-2020-0077-Adding_new_specializations_to_TS-0023

	areaNwkInfo
	Describes the list of Nodes attached behind the MN node and its physical or underlying relation among the nodes in the M2M Area Network
	TS-0023 “5.8.10 dmAreaNwkInfo”See RDM-2020-0077-Adding_new_specializations_to_TS-0023

	battery	
	Provides the power information of the node (e.g. remaining battery charge)
	TS-0023 “5.3.1.10 battery”, referenced in TS-0023 “5.8.2 flexNode”

	deviceCapability	
	Contains information about the capability supported by the Node
	TS-0023 “5.8.12 dmDeviceCapability”See RDM-2020-0077-Adding_new_specializations_to_TS-0023

	deviceInfo	
	Contains information about the identity, manufacturer and model number of the device
	TS-0023 “5.8.4 dmDeviceInfo”

	eventLog
	Contains information about the log of events of the Node
	TS-0023 “5.8.8 dmEventLog”

	firmware
	Provides information about the firmware of the Node (e.g. name, version)
	TS-0023 “5.8.6 dmFirmware”

	memory
	Provides the memory (typically RAM) information of the node (e.g. the amount of total volatile memory)
	TS-0023 “5.8.3 dmAgent”

	reboot
	Used to reboot or reset the Node
	TS-0023 “5.8.3 dmAgent”

	software
	Provides information about the software of the Node
	TS-0023 “5.8.7 dmSoftware” and TS-0023 “5.8.9 dmPackage”

	storage		
	To manage available storage memory on the device
	TS-0023 “5.8.13 dmStorage”See RDM-2020-0077-Adding_new_specializations_to_TS-0023



[bookmark: _Toc63333484]5.2	DM Architecture 
Currently, the DM Architecture is composed of two parts:
1. The <node> and <mgmtObj> model defined in TS-0001 [2] clause 9.6.18. 
2. The [flexNode] and [DM Module classes] model defined in TS-0023 [1] clause 5.8. 
These models coexisted, i.e. an IPE could create a device representation in SDT with a [flexNode] and/or a <node>. This choice was made in order not to modify the <node> resource, but it adds a lot of complexity.
We propose here to move the [flexNode] as child of the <node>, which supposes letting the <node> resource capable of having <flexContainer> children.
[image: ]
[bookmark: _Ref486837718]Figure 5.2-1: New DM architecture proposal

The resources in blue in the above figure are not supposed to coexist: either the <node> has <mgmtObj> children such as the [deviceInfo] specialization, or it has a [flexNode] child which is the root of DM <flexContainer> specializations such as [dmDeviceInfo].
This architecture presents three main benefits:
1. It forbids having <mgmtObj> resources and their equivalent <flexContainers> at the same level under the <node> resource, which would bring some confusion.
2. It maintains most of the current TS-0023 [1] DM architecture (the emplacing of the [flexNode] was not forced), just removing the notion of nodeFlexLink that linked an IPE to the associated [flexNode].
3. It maintains the current <node> / <mgmtObj> DM architecture, allowing a smoother transition from <mgmtObj>-based to <flexContainer>-based implementations.
[bookmark: _Toc300919393][bookmark: _Toc63333485]5.3	Conclusion and Proposal
In the rest of this TR will be presented an outline of the modifications that should be made to each oneM2M Technical Specification (TS) document that handles <mgmtObj> resources in order to take into account this proposed approach for Device Management.
Each Annex will be dedicated to an existing TS that deals with <mgmtObj> resources, and will propose a skeleton of the changes that could be made for using <flexContainers> instead.
[bookmark: _Toc63333486]
Annex A : Proposal for update of TS-0001

In this Annex, are presented the proposed changes to the TS-0001 [2] specification for flexContainer introduction for device management operations.

[bookmark: _Toc63333487]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc445302705][bookmark: _Toc445389872][bookmark: _Toc447042929][bookmark: _Toc457493689][bookmark: _Toc459976788][bookmark: _Toc470163969][bookmark: _Toc470164551][bookmark: _Toc475715160][bookmark: _Toc479348962][bookmark: _Toc484070410][bookmark: _Toc47603300][bookmark: _Toc63333488]9.6.1.1	Resource Type Summary
TBD: Add <flexContainer> in <node>’s Child Resource Types and <node> in <flexContainer>’s Parent Resource Types.
[bookmark: _Toc63333489]----------------------- End of change 1 -------------------------------------------
[bookmark: _Toc63333490]----------------------- Start of change 2 -------------------------------------------
[bookmark: _Toc445302733][bookmark: _Toc445389900][bookmark: _Toc447042959][bookmark: _Toc457493720][bookmark: _Toc459976819][bookmark: _Toc470164000][bookmark: _Toc470164582][bookmark: _Toc475715191][bookmark: _Toc479348993][bookmark: _Toc484070441][bookmark: _Toc47603333][bookmark: _Toc63333491]9.6.18	Resource Type node
The <node> resource represents specific information that provides properties of an M2M Node that can be utilized by other oneM2M operations. It contains resources that represent the Node's context information (e.g. memory and battery), network topology, device information, device capability etc. These resources can be mapped in two distinct models:
1. Either tThe <node> resource has specialization of the <mgmtObj> as its child resources. These resources represent the Node's context information (e.g. memory and battery), network topology, device information, device capability etc. The specialized <mgmtObj> resources are used to perform management of the Node.
2. Or the <node> resource has the [flexNode] specialization of a <flexContainer> as child resource, and this [flexNode] has specialization of the <flexContainer> as its child resources. These <flexContainer> resources are used to perform management of the Node.
This node specific information stored in these resources, <mgmtObj> specializations such as [memorydeviceInfo] and [batteryfirmware] or <flexContainer> specializations such as [dmDeviceInfo] or [dmFirmware],  can be obtained either by the existing device management technologies (OMA DM [Erreur ! Source du renvoi introuvable.i.3], BBF TR-069 [Erreur ! Source du renvoi introuvable.i.2]) or any other way (e.g. JNI [Erreur ! Source du renvoi introuvable.i.18]).
For the case when the <node> resource belongs to an ADN, please see figure 9.6.18-1 in conjunction with the description of nodeLink attribute in the <AE> resource (clause 9.6.5).
For the case when the <node> resource belongs to an NoDN and the applications that correspond to interworked devices are represented by <flexContainer>s please see figure 9.6.18-2.


Figure 9.6.18-1: Relationship between IN/MN and ADN


Figure 9.6.18-2: Relationship between IPE, interworked Services and NoDN
The <node> resource shall contain the child resources specified in table 9.6.18-1.
Table 9.6.18-1: Child resources of <node> resource
	Child Resources of <node>
	Child Resource Type
	Multiplicity
	Description
	<nodeAnnc> Child Resource Type

	[variable]
	<semanticDescriptor>
	0..n
	See clause 9.6.30
	<semanticDescriptor>, <semanticDescriptorAnnc>

	[variable]
	<flexContainer> as defined in the specialization [flexNode]
	0..1
	This resource provides the root for SDT-based <flexContainers> that correspond to Device Management related ModuleClasses (see clause TS-0023 5.8).
See Note.
	<flexContainerAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [memory]
	0..1
	This resource provides the memory (typically RAM) information of the node. (E.g. the amount of total volatile memory), See clause D.4.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [battery]
	0..n
	The resource provides the power information of the node. (E.g. remaining battery charge). See clause D.7.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [areaNwkInfo]
	0..n
	This resource describes the list of Nodes attached behind the MN/ASN node and its physical or underlying relation among the nodes in the M2M Area Network. This attribute is defined in case the Node is MN/ASN. See clause D.5.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [areaNwkDeviceInfo]
	0..n
	This resource describes the information about the Node in the M2M Area Network. See clause D.6.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [firmware]
	0..n
	This resource describes the information about the firmware of the Node include name, version etc. See clause D.2.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [software]
	0..n
	This resource describes the information about the software of the Node. See clause D.3.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [deviceInfo]
	0..n
	The resource contains information about the identity, manufacturer and model number of the device. See clause D.8.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [deviceCapability]
	0..n
	The resource contains information about the capability supported by the Node. See clause D.9.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [reboot]
	0..1
	The resource is the place to reboot or reset the Node. See clause D.10.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [eventLog]
	0..1
	The resource contains the information about the log of events of the Node. See clause D.11.
	<mgmtObjAnnc>

	[variable]
	<mgmtObj> as defined in the specialization [cmdhPolicy]
	0..n
	The resource(s) contain(s) information about CMDH policies that are applicable to the CMDH processing on the CSE hosted on the node represented by this <node> resource and identified by the hostedCSELink attribute of this <node> resource. See clause D.12.
	NA

	[variable]
	<mgmtObj> as defined in the specialization [activeCmdhPolicy]
	0..1
	This resource defines which of the present [cmdhPolicy] resource(s) shall be active for the CMDH processing on the CSE hosted on the node represented by this <node> resource and identified by the hostedCSELink attribute of this <node> resource. See clause D.12.
	NA

	[variable]
	<subscription>
	0..n
	See clause 9.6.8.
		<subscription>

	[variable]
	<schedule>
	0..n
	See clause 9.6.9.
			<scheduleAnnc>

	[variable]
	<transaction>
	0..n
	See clause 9.6.48
	<transaction>

	[variable]
	<action>
	0..n
	See clause 9.6.61
	None

	NOTE: if the [flexNode] child is present, then all <mgmtObj> children from [memory] to [eventLog] cannot be present.



The <node> resource shall contain the attributes specified in table 9.6.18-2.
Table 9.6.18-2: Attributes of <node> resource
	Attributes of 
<node>
	Multiplicity
	RW/
RO/
WO
	Description
	<nodeAnnc> attributes

	resourceType
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3.
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3.
	NA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.
	MA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3.
	NA

	announceSyncType
	0..1
	RW
	See clause 9.6.1.3.
	MA

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.
	OA

	owner
	0..1
	RW
	See clause 9.6.1.3
	NA

	nodeID
	1
	RW
	The M2M-Node-ID of the node which is represented by this <node> resource.
	MA

	nodeType
	0..1
	RW
	Indicates the type of node.
It shall have one of the following values: 
· IN
· MN
· ASN
· ANDN
· NoDN
	OA

	hostedCSELink
	0..1
	RW
	This attribute allows to find the <CSEBase> or <remoteCSE> resource representing the CSE that is residing on the node that is represented by this <node> resource. The attribute contains the resource ID of a resource where all of the following applies:
The resource is a <CSEBase> resource or a <remoteCSE> resource.
The resource represents the CSE which resides on the specific node that is represented by the current <node> resource.
In case the node that is represented by this <node> resource does not contain a CSE, this attribute shall not be present.
	OA

	hostedAELinks
	0..1(L)
	RW
	This attribute allows to find the AEs hosted by the node that is represented by this <node> resource. The attribute shall contain a list of resource identifiers of <AE> resources representing the ADN-AEs residing on the node that is represented by the current <node> resource.
In case the node that is represented by this <node> resource does not contain an AE, this attribute shall not be present.
	OA

	hostedServiceLinks
	0..1(L)
	RW
	This attribute allows to find <flexContainer> resources that have been created by an IPE to represent services hosted on a NoDN, the NoDN being represented by this <node> resource. 
If the NoDN hosts a set of services  represented by <flexContainer>s, then the attribute shall contain the list of resource identifiers of these <flexContainer> resources.
In case the node that is represented by this <node> resource does not contain an
service that is represented by a <flexContainer>, this attribute shall not be present.
	OA

	mgmtClientAddress
	0..1
	RW
	Represents the physical address of management client of the node which is represented by this <node> resource.

This attribute is absent if management server is able to acquire the physical address of the management client.
	OA

	roamingStatus
	0..1
	RO
	Indicates if the M2M Node is currently roaming from the perspective of the underlying network. 

The allowed values are “Yes” or “No”.  
	OA

	networkID
	0..1
	RO
	Configured with the identity of the underlying network which the M2M Node is currently attached to. 
	OA



[bookmark: _Toc63333492]----------------------- End of change 2 -------------------------------------------
[bookmark: _Toc63333493][bookmark: _Toc470164156][bookmark: _Toc470164738][bookmark: _Toc475715347][bookmark: _Toc479349159][bookmark: _Toc484070607][bookmark: _Toc47603543]----------------------- Start of change 3 -------------------------------------------
[bookmark: _Toc63333494]10.2.8	Device management
[bookmark: _Toc470164157][bookmark: _Toc470164739][bookmark: _Toc475715348][bookmark: _Toc479349160][bookmark: _Toc484070608][bookmark: _Toc47603544][bookmark: _Toc63333495]10.2.8.1	Introduction
This clause describes the procedures for managing device capabilities on MNs (e.g. M2M Gateways), ASNs and ADNs (e.g. M2M Devices), as well as devices that reside within an M2M Area Network. 
Resources maintaining information and relationships that are specific to Device Management are termed Device Management Resources. This clause details the creation, retrieval, update and deletion of the information associated with the following Device Management Resources: <node> (clauses 10.2.8.2 to 10.2.8.6), <mgmtObj> (clauses 10.2.8.7 to 10.2.8.12), <mgmtCmd> and its child resource <execInstance> (clauses 10.2.8.13 to 10.2.8.21), [flexNode] and its child <flexContainer> child resources (clauses 10.2.8.22 to xxx). 
These operations are used in both Device Management options available in oneM2M: one utilizing existing technology protocols (e.g. BBF TR‑069 [Erreur ! Source du renvoi introuvable.i.2], OMA-DM [Erreur ! Source du renvoi introuvable.i.3], and LWM2M [Erreur ! Source du renvoi introuvable.i.4]) and another utilizing the native oneM2M protocols. Clause 6.2.4 details the Device Management (DMG) CSF supporting this functionality.
[bookmark: _Toc63333496]----------------------- End of change 3 -------------------------------------------
[bookmark: _Toc63333497]----------------------- Start of change 4 -------------------------------------------
[bookmark: _Toc63333498]10.2.8.22	Device management using [flexNode] and <flexContainer> resources
This clause describes procedures for managing device capabilities on devices that reside within an M2M Area Network, using <flexContainer> specializations. This is an alternative to the approach based on <node>, <mgmtObj> and <mgmtCmd> resources specified in clause 10.2.8.
TBC…
[bookmark: _Toc63333499]----------------------- End of change 4 -------------------------------------------
[bookmark: _Toc63333500]----------------------- Start of change 5 -------------------------------------------
[bookmark: _Toc445303081][bookmark: _Toc445390248][bookmark: _Toc447043332][bookmark: _Toc457494089][bookmark: _Toc459977188][bookmark: _Toc470164349][bookmark: _Toc470164931][bookmark: _Toc475715543][bookmark: _Toc479349341][bookmark: _Toc484070789][bookmark: _Toc47603822][bookmark: _Toc63333501]D.12	Resource cmdhPolicy
TBD: Write DM <flexContainers> that correspond to the 8 [*cmdh*] <mgmtObj>.
Here or in TS-0023 5.8?
[bookmark: _Toc63333502]----------------------- End of change  -------------------------------------------

[bookmark: _Toc63333503]
Annex B : Proposal for update of TS-0003

In this Annex, are presented the proposed changes to the TS-0003 specification for flexContainer introduction for device management operations.
TBD: definition of <mgmtObj> to be replicated/replaced by DM <flexContainers>
[bookmark: _Toc63333504]
Annex C : Proposal for update of TS-0004
In this Annex, are presented the proposed changes to the TS-0004 [3] specification for flexContainer introduction for device management operations.
[bookmark: _Toc526862114][bookmark: _Toc526977606][bookmark: _Toc527972254][bookmark: _Toc528060164][bookmark: _Toc4147858][bookmark: _Toc50633838]Need abstract type for [dm*] flexContainers, such as 6.3.5.34	m2m:mgmtResource in TS-0004?
[bookmark: _Toc63333505]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Ref404582566][bookmark: _Toc526862266][bookmark: _Toc526977758][bookmark: _Toc527972404][bookmark: _Toc528060314][bookmark: _Toc4148010][bookmark: _Toc50633998][bookmark: _Toc63333506]7.3.4	Management common operations
[bookmark: _Ref494816965][bookmark: _Toc526862267][bookmark: _Toc526977759][bookmark: _Toc527972405][bookmark: _Toc528060315][bookmark: _Toc4148011][bookmark: _Toc50633999][bookmark: _Toc63333507]7.3.4.1	Identify the managed entity and the technology specific protocol
Where a managed entity is being addressed via a <mgmtObj> or <flexContainer> resource, the Hosting CSE shall identify the managed entity via the <node> resource that is the parent resource of the <mgmtObj> or <flexContainer> resource. In case of a <mgmtCmd> resource the entity to be managed is indicated by its execTarget attribute. This addresses either a <node> resource or a group of resources of type <node>. Hence, in all cases the managed entity is ultimately identified through a <node> resource, from which the identifier of the device can be retrieved.
TBC…
[bookmark: _Toc63333508]----------------------- End of change 1 -------------------------------------------
[bookmark: _Toc63333509][bookmark: ResTypeDef_node][bookmark: _Toc390760880][bookmark: _Toc391027084][bookmark: _Toc391027431][bookmark: _Ref403140429][bookmark: _Ref404536325][bookmark: _Toc526862410][bookmark: _Toc526977902][bookmark: _Toc527972548][bookmark: _Toc528060458][bookmark: _Toc4148154][bookmark: _Toc50634142]----------------------- Start of change 2 -------------------------------------------
[bookmark: _Toc63333510]7.4.18	Resource Type <node>
[bookmark: _Toc390760881][bookmark: _Toc391027085][bookmark: _Toc391027432][bookmark: _Toc526862411][bookmark: _Toc526977903][bookmark: _Toc527972549][bookmark: _Toc528060459][bookmark: _Toc4148155][bookmark: _Toc50634143][bookmark: _Toc63333511]7.4.18.1	Introduction
The <node> resource represents specific information that provides properties of an oneM2M Node that can be utilized by other oneM2M operations. The <node> resource has either a [flexNode] <flexContainer> specialization or <mgmtObj> as its child resources.
[bookmark: _Toc390805098][bookmark: _Toc391027214][bookmark: _Toc526955017][bookmark: _Toc21706799][bookmark: _Toc50635026]Table 7.4.18.1‑1: Data type definition of <node> resource
	Data Type ID
	File Name
	Note

	node
	CDT-node-v4_2_0.xsd
	



[bookmark: _Toc526955018][bookmark: _Toc21706800][bookmark: _Toc50635027]Table 7.4.18.1‑2: Universal/Common Attributes of <node> resource
	Attribute Name
	Request Optionality 

	
	Create
	Update

	@resourceName
	O
	NP

	resourceType 
	NP
	NP

	resourceID
	NP
	NP

	parentID
	NP
	NP

	accessControlPolicyIDs
	O
	O

	creationTime
	NP
	NP

	expirationTime
	O
	O

	lastModifiedTime
	NP
	NP

	labels
	O
	O

	announceTo
	O
	O

	announcedAttribute
	O
	O

	dynamicAuthorizationConsultationIDs
	O
	O



[bookmark: _Toc526955019][bookmark: _Toc21706801][bookmark: _Toc50635028]Table 7.4.18.1‑3: Resource Specific Attributes of <node> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	nodeID
	M
	O
	m2m:nodeID
	

	hostedCSELink
	O
	O
	m2m:ID
	

	hostedAELinks
	O
	O
	m2m:listOfM2MID
	

	hostedServiceLinks
	O
	O
	m2m:listOfM2MID
	

	mgmtClientAddress
	O
	O
	xs:string
	

	roamingStatus
	NP
	NP
	xs:boolean
	No default. True means that the Node is currently roaming.
When this attribute is not present, it indicates that no information is available.

	networkID
	NP
	NP
	xs:string
	No default. When this attribute is not present, it indicates that no information is available.

	nodeType
	O
	O
	m2m:nodeType
	Default is UNSPECIFIED.



[bookmark: _Toc526955020][bookmark: _Toc21706802][bookmark: _Toc50635029]Table 7.4.18.1‑4: Child resources of <node> resource
	Child Resource Type 
	Child Resource Name
	Multiplicity
	Ref. to Resource Type Definition

	<mgmtObj>
	[variable]
	0..n
	Clause Erreur ! Source du renvoi introuvable.,
and Erreur ! Source du renvoi introuvable.

	<flexContainer>
	[flexNode]
	0..1
	

	<subscription>
	[variable]
	0..n
	Clause Erreur ! Source du renvoi introuvable.

	<semanticDescriptor>
	[variable]
	0..n
	Clause Erreur ! Source du renvoi introuvable.

	<transaction>
	[variable]
	0..n
	Clause 7.4.61

	<schedule>
	[variable]
	0..n
	Clause 7.4.9


[bookmark: _Toc63333512]----------------------- End of change 2 -------------------------------------------
TBC…
[bookmark: _Toc63333513]
Annex D : Proposal for update of TS-0005
In this Annex, are presented the proposed changes to the TS-0005 [4] specification for flexContainer introduction for device management operations.
TBD: introduce the alternative approach <flexContainer> vs <mgmtObj>.
[bookmark: _Toc63333514]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc409102038][bookmark: _Toc409188648][bookmark: _Toc5090911][bookmark: _Toc63333515]5.3	Mapping of <mgmtObj> resources
[bookmark: _Toc5090912][bookmark: _Toc63333516]5.3.0	Introduction 
This clause describes how to map <mgmtObj> resources specified in annex D of [Erreur ! Source du renvoi introuvable.] to the relevant management objects as defined by OMA DM ([Erreur ! Source du renvoi introuvable.] and [Erreur ! Source du renvoi introuvable.]). Since OMA DM 1.3 and OMA DM 2.0 use the same management objects except standard management objects, the resource mappings can be considered regardless of the specific version of the OMA DM Protocol.
For mapping Device Management <flexContainer> specializations specified in TS-0023 clause 5.8, see clause 5.7.
[bookmark: _Toc63333517]----------------------- End of change 1 -------------------------------------------
[bookmark: _Toc63333518]----------------------- Start of change 2 -------------------------------------------
[bookmark: _Toc63333519]5.7	Mapping of <flexContainer> resources
[bookmark: _Toc63333520]5.7.0	Introduction 
This clause describes how to map <flexContainer> resources specified in clause 5.8 of TS-0023 to the relevant management objects as defined by OMA DM ([Erreur ! Source du renvoi introuvable.] and [Erreur ! Source du renvoi introuvable.]). Since OMA DM 1.3 and OMA DM 2.0 use the same management objects except standard management objects, the resource mappings can be considered regardless of the specific version of the OMA DM Protocol.
TBC
[bookmark: _Toc63333521]----------------------- End of change 2 -------------------------------------------
[bookmark: _Toc63333522]----------------------- Start of change 3 -------------------------------------------
[bookmark: _Toc405557500][bookmark: _Toc409102096][bookmark: _Toc409188706][bookmark: _Toc5090990][bookmark: _Toc63333523]6.2.2	Object identifier
In OMA LwM2M [Erreur ! Source du renvoi introuvable.], each object is characterized by a unique identifier represented by an integer. This identifier is provided by OMNA (OMA Naming Authority) and is registered as a unique URN:
urn:oma:lwm2m:{oma,ext,x}:objectID[ :{version}] (e.g. the LwM2M 1.0  Device Object (ObjectID:3) is registered as urn:oma:lwm2m:oma:3).
The context of a given oneM2M <mgmtObj> Resource is represented by the objectIDs attribute which can contain several references to OMA LwM2M [Erreur ! Source du renvoi introuvable.] Object identifiers expressed as OMNA registered URN.
TBD for <flexContainer> resources. Need objectIDs custom attribute?
[bookmark: _Toc405557501][bookmark: _Toc409102097][bookmark: _Toc409188707][bookmark: _Toc5090991][bookmark: _Toc63333524]6.2.3	Object Instance Identifier
OMA LwM2M [Erreur ! Source du renvoi introuvable.] permits objects to have multiple object instances where each object instance is contained in the objectPath attribute of the <mgmtObj> Resource within the context of the Resource's objectIDs as described in previous clause.
The objectPath attribute in <mgmtObj> Resource contains one (or several) element(s) representing the local path(s) where the Object Instance(s) are located.
TBD for <flexContainer> resources. Need objectPath custom attribute?
[bookmark: _Toc405557502][bookmark: _Toc409102098][bookmark: _Toc409188708][bookmark: _Toc5090992][bookmark: _Toc63333525]6.3	Mapping of <mgmtObj> resources
[bookmark: _Toc5090993][bookmark: _Toc63333526]6.2.0	Introduction
This clause describes how to map the <mgmtObj> Resources specified in the annex D of [Erreur ! Source du renvoi introuvable.] to the relevant Objects specified in OMA LwM2M [Erreur ! Source du renvoi introuvable.].
For mapping Device Management <flexContainer> specializations specified in TS-0023 clause 5.8, see clause 6.8.
[bookmark: _Toc63333527]----------------------- End of change 3 -------------------------------------------
[bookmark: _Toc63333528]----------------------- Start of change 4 -------------------------------------------
[bookmark: _Toc63333529]6.8	Mapping of <flexContainer> resources
[bookmark: _Toc63333530]6.2.0	Introduction
This clause describes how to map <flexContainer> resources specified in clause 5.8 of TS-0023 to the relevant Objects specified in OMA LwM2M [Erreur ! Source du renvoi introuvable.].
TBC…
[bookmark: _Toc481066803][bookmark: _Toc5091057][bookmark: _Toc63333531]6.9	Generic Guidelines for Mapping LwM2M Objects to oneM2M <flexContainer> Resources
Since there are several LwM2M defined objects and vendor defined LwM2M Objects that currently do not have a corresponding <flexContainer> specialization defined in this document, the following guidelines have been defined.  These guidelines provide interoperability and extensibility between the two standards and ensure seamless interworking of LwM2M clients and servers with oneM2M CSEs and AEs.
Below are the guidelines for generically mapping LwM2M Objects to oneM2M <flexContainer> resources. 
TBC…
[bookmark: _Toc63333532]----------------------- End of change 4 -------------------------------------------
[bookmark: _Toc63333533]
Annex E : Proposal for update of TS-0006
In this Annex, are presented the proposed changes to the TS-0006 [5] specification for flexContainer introduction for device management operations.
TBD: introduce the alternative approach <flexContainer> vs <mgmtObj>.
[bookmark: _Toc63333534]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc527970763][bookmark: _Toc529343256][bookmark: _Toc529343363][bookmark: _Toc63333535]7	Mapping of <mgmtObj> resources
[bookmark: _Toc527970764][bookmark: _Toc529343257][bookmark: _Toc529343364][bookmark: _Toc63333536]7.0	Introduction
This clause contains all information on how to map <mgmtObj> management resources from TS-0004 [Erreur ! Source du renvoi introuvable.] to managed objects and parameters as defined in the TR-181 [Erreur ! Source du renvoi introuvable.] data model or the Remote Procedure Calls (RPCs) in TR-069 [Erreur ! Source du renvoi introuvable.].
For mapping Device Management <flexContainer> specializations specified in TS-0023 clause 5.8, see clause 11.
[bookmark: _Toc63333537]----------------------- End of change 1 -------------------------------------------
[bookmark: _Toc63333538]----------------------- Start of change 2 -------------------------------------------
[bookmark: _Toc527970800][bookmark: _Toc529343293][bookmark: _Toc529343400][bookmark: _Toc63333539]8	Mapping of procedures for management
[bookmark: _Toc527970801][bookmark: _Toc529343294][bookmark: _Toc529343401][bookmark: _Toc63333540]8.0	Introduction
This clause contains all information on how to map management resource primitives from TS-0004 [Erreur ! Source du renvoi introuvable.] to the Remote Procedure Calls (RPCs) in TR-069 [Erreur ! Source du renvoi introuvable.].
[bookmark: _Toc527970802][bookmark: _Toc529343295][bookmark: _Toc529343402][bookmark: _Toc63333541]8.1	Resource Type <mgmtObj> primitive mappings
[bookmark: _Toc527970803][bookmark: _Toc529343296][bookmark: _Toc529343403][bookmark: _Toc63333542]8.1.0	Introduction
This clause contains all information on how to map Resource Type <mgmtObj> primitives from TS-0004 [Erreur ! Source du renvoi introuvable.], or Device Management <flexContainer> from TS-0023, to the Remote Procedure Calls (RPCs) in TR-069 [Erreur ! Source du renvoi introuvable.].
[bookmark: _Toc63333543]----------------------- End of change 2 -------------------------------------------
[bookmark: _Toc63333544]----------------------- Start of change 3 -------------------------------------------
[bookmark: _Toc63333545]11	Mapping of <flexContainer> resources
[bookmark: _Toc63333546]11.0	Introduction
This clause contains all information on how to map Device Management <flexContainer> resources from TS-0023 clause 5.8 to managed objects and parameters as defined in the TR-181 [Erreur ! Source du renvoi introuvable.] data model or the Remote Procedure Calls (RPCs) in TR-069 [Erreur ! Source du renvoi introuvable.].
[bookmark: _Toc527970765][bookmark: _Toc529343258][bookmark: _Toc529343365][bookmark: _Toc63333547]11.1	General mapping assumptions
[bookmark: _Toc527970766][bookmark: _Toc529343259][bookmark: _Toc529343366][bookmark: _Toc63333548]11.1.0	Introduction
TR-069 [Erreur ! Source du renvoi introuvable.] specifies a protocol for communication between a CPE (Customer Premises Equipment) and an ACS (Auto-Configuration Server). Any TR-069 enabled device has to follow the data model as described in the TR-106 [Erreur ! Source du renvoi introuvable.] and TR‑181 [Erreur ! Source du renvoi introuvable.] as well as RPCs described in TR-069 [Erreur ! Source du renvoi introuvable.].
As TR-181 [Erreur ! Source du renvoi introuvable.] is the model that the Resources are mapped, all Resources shall have the objects of the TR-181 [Erreur ! Source du renvoi introuvable.] namespace (e.g. "urn:broadband-forum-org:tr-181-2-7-0").
[bookmark: _Toc527970767][bookmark: _Toc529343260][bookmark: _Toc529343367][bookmark: _Toc63333549]11.1.1	Mapping of Device Identifiers
The Device identifiers for CPEs are mapped to the Resource Types [deviceInfo]. 
For CPE and Virtual Devices map their Device Identifiers (OUI-[PC-]SN) to the manufacturer, deviceType and deviceLabel attributes of the Resource [dmDeviceInfo]. 
For Embedded Devices, the ControllerID and ProxiedDeviceID parameters of the Device.ManagementServer.EmbeddedDevice.{i} object instance are mapped to the deviceLabel attribute of the Resource [dmDeviceInfo] as a comma separated list: "Device.ManagementServer.EmbeddedDevice.{i}.ControllerID, Device.ManagementServer.EmbeddedDevice.{i}.ProxiedDeviceID".
[bookmark: _Toc527970768][bookmark: _Toc529343261][bookmark: _Toc529343368][bookmark: _Toc63333550]11.1.2	Mapping of Embedded Devices
The TR-181 [Erreur ! Source du renvoi introuvable.] specification does not provide a mechanism where Embedded Devices provide information related to the Device.DeviceInfo objects and sub-objects. Instead the TR-181 [Erreur ! Source du renvoi introuvable.] provides this information in a manner that is reliant on the Embedded Device's underlying technology (e.g. ZigBee®, UpnP).
[bookmark: _Toc527970769][bookmark: _Toc529343262][bookmark: _Toc529343369][bookmark: _Toc63333551]11.2	Resource [dmDeviceInfo]
TBC
[bookmark: _Toc63333552]----------------------- End of change 3 -------------------------------------------


[bookmark: _Toc442356845][bookmark: _Toc487288065][bookmark: _Toc63333553]
Annex F : Proposal for update of TS-0014
In this Annex, are presented the proposed changes to the TS-0014 [6] specification for flexContainer introduction for device management operations.
Extend “type 3” interworking type, so that it is possible to use <flexContainer> the samew ay as <mgmtObj>.
[bookmark: _Toc63333554]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc63333555]1	Scope	
The present document specifies the interworking capabilities of the M2M Service Layer between ASN/IN/MN CSEs and LWM2M Endpoints using the architecture identified in Annex F of oneM2M TS-0001 [2] for the following interworking scenarios:
Interworking for transparent transport of encoded LWM2M Objects and commands in Content Sharing Resources between LWM2M Endpoints and M2M Applications.
Interworking with full mapping of LWM2M Objects in LWM2M Endpoints to semantically enabled Content Sharing Resources that are utilized by M2M Applications.
Interworking with one-to-one mapping of LWM2M Objects with oneM2M <mgmtObj> or <flexContainer> resources.
NOTE:	The present document limits Content Sharing Resources to <container> and <contentInstance> resources.
[bookmark: _Toc63333556]----------------------- End of change 1 -------------------------------------------
TBC…

[bookmark: _Toc63333557]
Annex G : Proposal for update of TS-0022
In this Annex, are presented the proposed changes to the TS-0022 [7] specification for flexContainer introduction for device management operations.
TBD: Write DM <flexContainers> that correspond to the 9 <mgmtObj>.
Or should we directly replace <mgmtObj> by <flexContainer>???
[bookmark: _Toc63333558]----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc506990539][bookmark: _Toc506990637][bookmark: _Toc506991000][bookmark: _Toc506994179][bookmark: _Toc506994544][bookmark: _Toc522196444][bookmark: _Toc18565717][bookmark: _Toc63333559]6.1	Introduction
The information needed by the remote AE or CSE in the field domain to establish M2M Service Layer operation uses the architectural aspects of oneM2M TS-0001 [Erreur ! Source du renvoi introuvable.] in order to convey the information elements to the ASN/MN or ADN nodes that host the AE or CSE prior to or during M2M Service Layer operation and to the AE or CSE during M2M Service Layer operation.


Figure 6.1-1: Architectural Aspects for Configuration of ASN/MN and ADN Nodes
Figure 6.1-1 depicts three (3) methods, in which ADN or ASN/MN nodes are configured using the following:
Device Management technologies using the mc reference point defined in clause 6 of oneM2M TS-0001 [Erreur ! Source du renvoi introuvable.]. Using this method, the information that is used to configure the ASN/MN or ADN is described as <mgmtObj> or <flexContainer> resource types that are hosted in the IN-CSE.
oneM2M Mcc and Mca reference point when M2M Service Layer operation has been established to the AE or CSE. Establishment of the M2M Service Layer operation includes actions such as setting up security associations and registration of the M2M entities as per oneM2M TS-0003 [Erreur ! Source du renvoi introuvable.] and oneM2M TS-0001 [Erreur ! Source du renvoi introuvable.].
oneM2M IPE technology where the IPE interworks the information exchange between the ADN and ASN/MN and the IN-CSE. This type of IPE is called a Configuration IPE in order to depict the role and capabilities of the IPE related to the present document.
NOTE:	The reference point between the Configuration IPE and the ADN and ASN/MN is unspecified in the present document.
In addition, Figure 6.1-1 introduces an AE whose role is to configure the IN-CSE and nodes in the Field Domain with the information needed to establish M2M Service Layer operation. This type of AE is called a Configuration AE in order to depict the role and capabilities of the AE related to the present document.
The information that is used to configure the ASN/MN or ADN is described as <mgmtObj> or <flexContainer> resource types that are hosted in the IN-CSE.
[bookmark: _Toc63333560]----------------------- End of change 1 -------------------------------------------
[bookmark: _Toc63333561]----------------------- Start of change 2 -------------------------------------------
[bookmark: _Toc506990541][bookmark: _Toc506990639][bookmark: _Toc506991002][bookmark: _Toc506994181][bookmark: _Toc506994546][bookmark: _Toc522196446][bookmark: _Toc18565719][bookmark: _Toc63333562]6.2.1	Introduction
The Configuration AE provisions the <mgmtObj> or <flexContainer> resource types in the IN-CSE and the IN-CSE then interacts with the DM Server, ADN or ASN/MN node or Configuration IPE in order to configure the AE or CSE on the nodes.
[bookmark: _Toc506990542][bookmark: _Toc506990640][bookmark: _Toc506991003][bookmark: _Toc506994182][bookmark: _Toc506994547][bookmark: _Toc522196447][bookmark: _Toc18565720][bookmark: _Toc63333563]6.2.2	Information elements required for M2M Service Layer operation
[bookmark: _Toc506990543][bookmark: _Toc506990641][bookmark: _Toc506991004][bookmark: _Toc506994183][bookmark: _Toc506994548][bookmark: _Toc522196448][bookmark: _Toc18565721][bookmark: _Toc63333564]6.2.2.1	Introduction
The ASN/MN and ADN in the Field Domain should support the capability to be configured with the <mgmtObj> or <flexContainer> resource types defined in the present document prior to initial registration with a registrar CSE (enrolment phase). When the AE or CSE has established M2M Service Layer operation with a Registrar CSE (operational phase), the AE or CSE shall provide the capability to be configured with the <mgmtObj> or <flexContainer> resource types defined in the present document.
[bookmark: _Toc63333565]----------------------- End of change 2 -------------------------------------------
[bookmark: _Toc63333566][bookmark: _Toc506990551][bookmark: _Toc506990649][bookmark: _Toc506991012][bookmark: _Toc506994191][bookmark: _Toc506994556][bookmark: _Toc522196456][bookmark: _Toc18565729]----------------------- Start of change 3 -------------------------------------------
[bookmark: _Toc63333567]7	Resource type and data format definitions
The management resources can be written in two distinct types: either as <mgmtObj> resource types under the <node> (see clause 7.1 for the definitions and clause 7.2 for the procedures), or as <flexContainer> under the [flexNode] child of the <node> (see clause 7.4 for the definitions and clause 7.5 for the procedures).
[bookmark: _Toc63333568]----------------------- End of change 3 -------------------------------------------
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[bookmark: _Toc506990552][bookmark: _Toc506990650][bookmark: _Toc506991013][bookmark: _Toc506994192][bookmark: _Toc506994557][bookmark: _Toc522196457][bookmark: _Toc18565730][bookmark: _Toc63333570]7.4	<flexContainer> Resource type specializations
[bookmark: _Toc506990553][bookmark: _Toc506990651][bookmark: _Toc506991014][bookmark: _Toc506994193][bookmark: _Toc506994558][bookmark: _Toc522196458][bookmark: _Toc18565731][bookmark: _Toc63333571]7.4.1	Introduction
The present clause specifies <flexContainer> resource specializations used to configure AEs or CSEs on ADN or ASN/MN nodes in the Field Domain in order to establish M2M Service Layer operation.
Table 7.4.1-1 shows a summary of <flexContainer> resource specializations defined in the present document.
Table 7.4.1-1: Summary of defined <mgmtObj> resources
	flexContainer
	containerDefinition
	Intended use
	Note

	dmRegistration
	TBD

	Service Layer Configuration information needed to register an AE or CSE with a Registrar CSE.
	This is M2M Service Provider dependent.

	dmDataCollection
	TBD
	Application Configuration information needed to establish collection of data within the AE and transmit the data to the Hosting CSE using <container> and <contentInstance> resource types.
	This is M2M Application dependent.

	dmAuthenticationProfile
	TBD
	Security information needed to establish mutually-authenticated secure communications
	

	dmMyCertFileCred
	TBD
	Configuring a file containing a certificate and associated information
	

	dmTrustAnchorCred
	TBD
	Identifies a trust anchor certificate and provides a URL from which the certificate can be retrieved. The trust anchor certificate can be used to validate a certificate which the Managed Entity uses to authenticate another entity.
	

	dmMAFClientRegCfg
	TBD
	Instructions for performing the MAF Client Registration procedure with a MAF. Links to an Authentication Profile instance. 
	

	dmMEFClientRegCfg
	TBD
	Instructions for performing the MEF Client Registration procedure with a MEF. Links to an Authentication Profile instance. 
	



[bookmark: _Toc506990554][bookmark: _Toc506990652][bookmark: _Toc506991015][bookmark: _Toc506994194][bookmark: _Toc506994559][bookmark: _Toc522196459][bookmark: _Toc18565732][bookmark: _Toc63333572]7.4.2	Resource [dmRegistration]
This specialization of <flexContainer> is used to convey the service layer configuration information needed to register an AE or CSE with a Registrar CSE.
TBC…
[bookmark: _Toc63333573]----------------------- End of change 4 -------------------------------------------
TBC…
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Annex H : Proposal for update of TS-0023	Comment by BAREAU Cyrille: Note that this TR has been updated to align on version 4.7.0 of the TS-0023.
In this Annex, are presented the proposed changes to the TS-0023 [1] specification for flexContainer introduction for device management operations.
Note: the clause 5.8 of TS-0023 specifies the [flexNode] specialization and its DM-related child <flexContainer> resources.
Maybe it should be entirely moved to TS-0001?
----------------------- Start of change 1 -------------------------------------------
[bookmark: _Toc53770708][bookmark: _Toc52394936]5.8.2 flexNode
This flexContainer specialization is the root for SDT-based Device Management modules.
The containerDefinition attribute of this specialization shall be “org.onem2m.management.device.flexNode”.
It is a <flexContainer> child of the <node> resource targeted by the flexNnodeLink attribute of <flexContainer> SDT devices (see in 6.2.2 the rules 1-6, 1-7 and 1-8).
Table 5.8.2‑1: Child resources of [flexNode] resource
	Child Resources of [flexNode]
	Child Resource Type
	Multiplicity
	Description

	dmAreaNwkInfo_<i>
	[dmAreaNwkInfo]
	0..n
	See clause 5.8.10

	dmAgent
	[dmAgent]	
	0..1
	See clause 5.8.3

	dmDeviceInfo	
	[dmDeviceInfo]
	1
	See clause 5.8.4

	dmDataModelIO_<i>
	[dmDataModelIO]
	0..N
	See clause 5.8.5

	dmFirmware_<i>
	[dmFirmware]
	1..N
	See clause 5.8.6

	dmSoftware_<i>
	[dmSoftware]
	0..N
	See clause 5.8.7

	dmEventLog_<i>
	[dmEventLog]
	0..N
	See clause 5.8.8

	dmPackage_<i>
	[dmPackage]
	0..N
	See clause 5.8.9

	battery_<i>
	[battery]
	0..N
	See clause 5.3.10

	dmCapability_<i>	
	[dmCapability]
	0..N
	See clause 5.8.12

	dmStorage_<i>
	[dmStorage]
	0..N
	See clause 5.8.13


NOTES: 
1. the notation ‘_<i>’ for child resources indicates that the resource name is the name of the child ModuleClass or SubDevice flexContainer, appended with an underscore ‘_’ and an incrementing index so that it is unique in the [flexNode] children (e.g. “dmFirmware_0”, “dmFirmware_1”, etc.). The index shall not have leading 0’s.
1. the current list of modules for Device Management is not fixed and can evolve with new optional features.
Table 5.8.2-3: Custom Attributes of [flexNode] resource
	Attributes of 
[flexNode]
	Multiplicity
	RW/
RO/
WO
	Description
	[flexNodeAnnc] attributes

	nodeID	
	1
	RW
	The M2M-Node-ID of the node which is represented by this <flexNode> resource.
	

	hostedAELinks
	0..1(L)
	RO
	This attribute allows to find the AEs that are represented by this [flexNode] resource, if any. The attribute shall contain a list of resource identifiers of <AE> resources representing the ADN-Aes that are represented by the current [flexNode] resource.
	OA

	hostedServiceLinks
	0..1(L)
	RO
	This attribute allows to find SDT device <flexContainer> resources that have been created to represent services hosted on a device (ADN or NoDN proxied by an IPE), the device being represented by this [flexNode] resource. 
If the device hosts a set of services represented by SDT device <flexContainer>s, then the attribute shall contain the list of resource identifiers of these <flexContainer> resources.
	OA



If the <flexContainer>(s) that are listed in the hostedServiceLinks attribute have a nodeLink attribute that points to a <node>, then :
-	if there are more than one such <flexContainer>, they shall all have the same nodeLink attribute value, and
-	this [flexNode] resource shall have a nodeLink attribute with the same value, and shall have the same nodeID attribute as this <node> resource.
[bookmark: _Toc53770709]----------------------- End of change 1 -------------------------------------------
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[bookmark: _Toc447809949][bookmark: _Toc447806471][bookmark: _Toc53770711][bookmark: _Toc52394948][bookmark: _Ref40441324][bookmark: _Ref40440703][bookmark: _Ref40437180][bookmark: _Ref40437095][bookmark: _Toc515001105][bookmark: _Ref499547112][bookmark: _Toc451765378]6.2.2 Resource mapping for Device model
When the AE exposes a controlling interface for a home domain device which is specified as an information model in clause Erreur ! Source du renvoi introuvable. 5.5, a specialization of the <flexContainer> resource shall be created as the mapping of the model following conversion rules:
1. Rule 1-1: Each Device model defined in clause Erreur ! Source du renvoi introuvable. 5.5 shall be mapped to a specialization of <flexContainer>. The containerDefinition attribute shall be set according to Erreur ! Source du renvoi introuvable.6.4.2.
1. Rule 1-2: Each entry in the 'Module' table shall be mapped to a child resource(s) which is mapped as a specialised <flexContainer> following the rule in clause Erreur ! Source du renvoi introuvable.6.2.3.
1. Rule 1-3: The specialized <flexContainer> resource of the Device model may shall contain an optional attribute nodeLink (as defined in TS-0001[3] and in TS-0004[4]). The value of nodeLink shall be set to the resource identifier of a <node> resource described in Rule 1-5 below.
1. Rule 1-4: XSD file for each Device model shall be named according to Erreur ! Source du renvoi introuvable.6.5.2.
1. Rule 1-5:  If the nodeLink attribute is present, aA <node> resource shall be created on the same hosting CSE as the <flexContainer> representing this Device model. If tThe <node> resource does not contain a [flexNode] child resource (see Rule 1.7), then it contains all the management information as specialized <mgmtObj> resources (e.g. [firmware]) about the Device model instance for device management purposes. 
1. Rule 1-6: The specialized <flexContainer> resource of the Device model may contain an optional [customAttribute] named flexNodeLink. The value of flexNodeLink shall be set to the resource identifier of a <flexContainer> resource described in Rule 1-7 below. See also Rule 1-8Void.
1. Rule 1-7: If the flexNodeLink [customAttribute] is present, a [flexNode] specialization of a <flexContainer> resource shall be created on the same hosting CSE as the <flexContainer> representing this Device model. The <node> resource targeted by the nodeLink attribute may contain a [flexNode] specialization of a <flexContainer> resource. This [flexNode] resource contains all the Device Management information as specialized <flexContainer> resources defined in Erreur ! Source du renvoi introuvable.5.8 (e.g. [dmFirmware]) about the device model instance for Device Management purposes. 
1. Rule 1-8: at least one of nodeLink (Rule 1-3) or flexNodeLink (Rule 1-6) shall be present. If both are present, the [flexNode] resource pointed to by the flexNodeLink custom attribute shall contain a nodeLink attribute with the same value as this device model’s nodeLinkVoid.
1. Rule 1-9: Each entry in the 'SubDevice' table shall be mapped to a child resource(s) which is mapped as a specialised <flexContainer> following the rule in clause 6.2.7.
[bookmark: _Toc53770712]----------------------- End of change 2 -------------------------------------------
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[bookmark: _Toc53770714]6.2.5 Resource mapping for Property
When the Device model (in clause Erreur ! Source du renvoi introuvable.5.5) or the ModuleClass model (in clause Erreur ! Source du renvoi introuvable.5.3) is mapped to the <flexContainer> resource, and if the device supports a Property, the following rules shall be applied:
1. Rule 4-1: Each entry of ‘Property’ table in ModuleClass model, shall be mapped to the [customAttribute] of <flexContainer> resource which is mapped from associated ModuleClass model, with its Property name with prefix 'prop'.
1. Rule 4-2: Each ‘Property’ of a Device model is either mapped to a specialized [objectAttribute] of a [deviceInfo] <mgmtObj> resource following Rule 1-3, when the <node> resource targeted by the nodeLink attribute is presentdoes not contain a [flexNode] child, or to a [customAttribute] of a [dmDeviceInfo] <flexContainer> resource, child of this [flexNode] resource if present following Rule 1-6 otherwise.
1. Rule 4-3: Each entry of ‘Property’ table in SubDevice model, shall be mapped to the [customAttribute] of <flexContainer> resource which is mapped from associated SubDevice model, with its Property name with prefix 'prop'.
[bookmark: _Toc53770715]----------------------- End of change 3 -------------------------------------------
[bookmark: _Toc53770716]----------------------- Start of change 4 -------------------------------------------
[bookmark: _Toc53770717][bookmark: _Toc52394985][bookmark: _Toc515001141][bookmark: _Toc451765401]Example for Device model ‘deviceAirConditioner'
The present clause explains the creation process for the device typed 'deviceAirConditioner' (see clause Erreur ! Source du renvoi introuvable. 5.5.1.1 for device model definition of ‘deviceAirConditioner').
Using the definition, 'deviceAirConditioner' model is mapped to [deviceAirConditioner] resource which is a specialization of <flexContainer> resource (See Figure A.2-1).
 


[bookmark: _Ref486720955]Figure A.2-1: Structure of [deviceAirConditioner] resource
The AE creates the [deviceAirConditioner] specialization of <flexContainer> resource for the Device model [deviceAirConditioner] resource.
The [deviceAirConditioner] resource contains the child resource specified in Table A.2-2.
[bookmark: _Ref486721477]Table A.2-2: Child resources of [deviceAirConditioner] resource
	Child Resources of [deviceAirConditioner]
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<flexContainer> as defined in the specialization [binarySwitch]
	0..1
	This resource is used to map 'binarySwith' ModuleClass defined in clause Erreur ! Source du renvoi introuvable.5.3.1.12.


	[variable]
	<flexContainer> as defined in the specialization [runState]
	0..1
	This resource is used to map 'runState' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.75.


	[variable]
	<flexContainer> as defined in the specialization [airConJobMode]
	0..1
	This resource is used to map ‘airConJobMode’ ModuleClass defined in clause.
Editor’s Note: airConJobMode is not a moduleclass. It is an instance of that. It is needed to fix.

	[variable]
	<flexContainer> as defined in the specialization [airConOperationMode]
	0..1
	This resource is used to map ‘airConOperationMode’ ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.57.


	[variable]
	<flexContainer> as defined in the specialization [airCleanOperationMode]
	0..1
	This resource is used to map ‘airCleanOperationMode’ ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.57.


	[variable]
	<flexContainer> as defined in the specialization [temperature]
	0..1
	This resource is used to map ‘temperature’ ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.87.


	[variable]
	<flexContainer> as defined in the specialization [timer]
	0..1
	This resource is used to map 'timer' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.90.


	[variable]
	<flexContainer> as defined in the specialization [sleepTimer]
	0..1
	This resource is used to map 'sleepTimer' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.90.


	[variable]
	<flexContainer> as defined in the specialization [turbo]
	0..1
	This resource is used to map 'turbo' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.91.


	[variable]
	<flexContainer> as defined in the specialization [airFlow]
	0..1
	This resource is used to map 'airFlow' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.4.


	[variable]
	<flexContainer> as defined in the specialization [powerSave]
	0..1
	This resource is used to map 'powerSave' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.66.


	[variable]
	<flexContainer> as defined in the specialization [airQualitySensor]
	0..1
	This resource is used to map 'airQualitySensor' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.6.


	[variable]
	<flexContainer> as defined in the specialization [filterInfo]
	0..1
	This resource is used to map 'filterInfo' ModuleClass defined in clause Erreur ! Source du renvoi introuvable. 5.3.1.35.


	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in oneM2M TS-0001 [Erreur ! Source du renvoi introuvable.i.3]



Editor’s Note: Above table should be updated compliant to present structure of deviceAirConditioner.

The [deviceAirConditioner] resource contains the attributes specified in Table A.2-3.
[bookmark: _Ref486721560]Table A.2-3: Attributes of [deviceAirConditioner] resource
	Attributes of 
[deviceAirConditioner]
	Multiplicity
	RW/
RO/
WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [Erreur ! Source du renvoi introuvable.][i.3]. 

	resourceID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	resourceName
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	parentID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3[Erreur ! Source du renvoi introuvable.]. 

	expirationTime
	1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3[Erreur ! Source du renvoi introuvable.]. 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	creationTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	labels
	0..1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]. 

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	stateTag
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	creator
	0..1
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	containerDefinition
	1
	WO
	The value is "org.onem2m.home.device.airconditioner"

	ontologyRef
	0..1
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.].

	contentSize
	1
	RO
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.].

	nodeLink
	0..1
	RO
	nodeLink attribute links to a <node> resource that is hosted on the same hosting CSE of the <flexContainer>. See clause 0 6.2.2 and Erreur ! Source du renvoi introuvable. 6.2.5 for more details.

	flexNodeLink	

	0..1
	RO
	flexNodeLink attribute links to a [flexNode] specialization of a <flexContainer> resource that is hosted on the same hosting CSE of the <flexContainer>. See clauses 5.8, 6.2.2 and 6.2.5 for more details.



NOTE:	At least one of the nodeLink  and flexNodeLink  shall be present.
[bookmark: _Toc53770718]----------------------- End of change 4 -------------------------------------------
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[bookmark: _Toc53770720]Example of ModuleClass 'binarySwitch'
The [binarySwitch] resource is used to share information regarding the modeled binary switch module as a ModuleClass. The [binarySwitch] resource is a specialization of the <flexContainer> resource.


Figure A.3-1: Structure of [binarySwitch] resource
The [binarySwitch] resource contains the child resource specified in Table A.3-2.
[bookmark: _Ref486721686]Table A.3-2: Child resources of [binarySwitch] resource
	Child Resources of [binarySwitch]
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<flexContainer> as defined in the specialization [toggle]
	0..1
	This resource is used to map 'toggle' Action defined in Clause 5.3.1.12Erreur ! Source du renvoi introuvable..


	[variable]
	<subscription>
	0..n
	See clause 9.6.8 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]



The [binarySwitch] resource contains the attributes specified in Table A.3-3.
[bookmark: _Ref486721707]Table A.3-3: Attributes of [binarySwitch] resource
	Attributes of 
[binarySwitch]
	Multiplicity
	RW/
RO/
WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	resourceID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	resourceName
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	parentID
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	expirationTime
	1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	creationTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	labels
	0..1
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.] 

	[bookmark: _Hlk508677504]dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	stateTag
	1
	RO
	See clause 9.6.1.3 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	creator
	0..1
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	containerDefinition
	1
	WO
	The value is "org.onem2m.home.moduleclass.binaryswitch"

	ontologyRef
	0..1
	RW
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.]

	contentSize
	1
	RO
	See clause 9.6.35 in oneM2M TS-0001 [i.3][Erreur ! Source du renvoi introuvable.].

	nodeLink
	0..1
	RW
	Not applicable to a ModuleClass specialization. This attribute is not present in an instantiation of this resource.

	flexNodeLink
	0..1
	RW
	Not applicable to a ModuleClass specialization. This attribute is not present in an instantiation of this resource.

	dataGenerationTime
	0..1
	RO
	See clause 6.2.3

	powerState
	1
	RW
	See clause Erreur ! Source du renvoi introuvable.5.3.1.12
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