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Introduction
This solution uses the M2M Service concepts introduced in solution C, including the definition and composition of an M2M service, csType and csfType, associated IDs, etc. Specifically, solution C provides the definition: “M2M Service: one or more Common Services, Application Services or combination thereof.”

This contribution proposes resources which can be used for the management of any M2M Service as defined above. In order to be able to abstract ANY M2M Service (as combination of Common Services (CS) and Application Services (instantiated by AEs), this solution proposes new resources to represent the components of an M2M Service and the M2M Service itself. In addition, a new resource for providing dynamic instantiation-related policies is introduced.
Given that the oneM2M framework for implementing Device Management provides several procedures which may be re-used within the framework for M2M Service Management, in this solution several new resources are proposed as new mgmtObj specializations: [serviceInstance], [serviceComponent] and [servicePolicy]. 

Note that while [serviceInstance] represents an instance of a M2M service defined above, [serviceComponent] abstracts representations of either CSs or AEs, for the purpose of service management. An alternate solution may be envisioned with two separate/dedicated objects for this purpose, i.e. [commonServiceInstance] and [applicationServiceInstance].
The relationships between the mgmtObj specializations proposed in this contribution and existing ones, as well as types of specializations proposed for future work are captured in the figure below
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The relationships between the concepts of M2M Service/CSE/CSF and the service components AE and CS, as described in solution C, are depicted in the figure below. This figure also shows the correspondence between these entities and the newly introduced resources. Specifically, it shows the value of the instanceType attribute for the [serviceInstance] mgmtObj may be for managing different types of entities such as:

· M2M Service composed of multiple CSF/CSs and AEs
· CSE composed of multiple CSF/CSs 

· CSF composed of multiple CSs 

· M2M Service composed of one AE

· M2M Service composed of one CS

It is up to implementation if a set of CSs is managed as CSF, CSE or M2M service.
Note that a CSE or CSF instance can be viewed as a special case of M2M service instance.
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The figure below provides a high-level description of existing attributes of the [software] object that capture state information, as well as the associated states as described in TS-0001 D.3 and TS-0004 D.2 and D.3. 
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(TS-0001) Figure D.3-2: State machine for [software] management
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(TS-0001) Figure D.3-3: State machine for [software] management after install

The figure below describes the relationship between the management actions proposed in this contribution and the M2M Service or service component states associated. As shown in the figure, the activation action is clarified and the relationship between the installation status and activation status is formalized. 

For AEs and CSEs, the activation action triggers registration, so the “Activated” state is equivalent with ‘Registered”. For CSs and M2M Services composed solely of CSs (e.g. CSF) there is currently no registration procedure defined. The activation action simply switches the CS from an installed/deactivated state to an installed/activated one.  

[image: image5]
As detailed in the description of the managementAtomicityIndicator attribute, the state of a composite M2M service is managed by the Hosting CSE and may be based is on component states and local/implementation policies.

-----------------------Start of change 1 (new text) -------------------------------------

1.1 Solution X: Dynamic Service Management
1.1.1 Solution Applicability

This solution applies to Key Issue Y: “Dynamic Service Instantiation”
1.1.2 Solution Description

9.4.2.1 Impacted Resources and Attributes

9.4.2.1.1 Overview

This solution uses the M2M Service concepts introduced in solution C, including the definition and composition of an M2M service, csType and csfType, associated IDs, etc.
To implement this solution, several resources need to be modified, and some new resource types need to be defined These are further detailed in the following clauses.

9.4.2.1.2 New <mgmtObj> specialization type: [serviceInstance]
A new [serviceInstance] specialization of the <mgmtObj> resource type is proposed for management of different types of service instances, such as M2M services (e.g. combinations of AEs and CSs), CSFs or CSEs.  It is up to implementation if a set of CSs is managed as CSF, CSE or M2M service.
Editor’s Note. It is currently FFS where the [serviceInstance] object should be instantiated.

The [serviceInstance] resource contains the attributes specified in table below.
Table: Attributes of [serviceInstance] resource

	Attributes
	Multiplicity
	RW/

RO/

WO
	Description

	universal and common attributes
	See clause 9.6.1.3 in [2]
	See clause 9.6.1.3 in [2]
	See clause 9.6.1.3 in [2]

	mgmtDefinition
	1
	WO
	See clause 9.6.15. Has fixed value "serviceInstance" to indicate the resource is for service entity management.

	instanceType
	1
	RW
	Choice of “CSE”, “Service”, “CSF”, etc. It is up to implementation if a set of CSs is managed as CSF, CSE or M2M Service.

	instanceID
	0..1
	RW
	The ID of the instance, may be a CSE-ID, Serv-ID, or CSF-ID. This attribute is a specialization of [objectAttribute] attribute.
Editor’s Note. The format of a Serv-ID associated with a M2M service is FFS and to be addressed in Solution C.

	componentIDs
	1(L)
	RW
	CS-IDs or AE-IDs of the service components. This attribute is a specialization of [objectAttribute] attribute.

	install
	1
	RW
	The action that installs/instantiates the service instance in a single operation. The action is triggered by assigning value "TRUE" to this attribute. This attribute is a specialization of [objectAttribute] attribute.

	uninstall
	1
	RW
	The action that uninstalls an instance. The action is triggered by assigning value "TRUE" to this attribute. This attribute is a specialization of [objectAttribute] attribute.

	activate
	0..1
	RW
	The action that activates/enables an instance that has been installed. The action is triggered by assigning the tuple ("TRUE”, instanceID) to this attribute. This attribute is a specialization of [objectAttribute] attribute.

	deactivate
	0..1
	RW
	The action that deactivates/disables an instance that has been installed. The action is triggered by the tuple ("TRUE”, instanceID) to this attribute. This attribute is a specialization of [objectAttribute] attribute.

	instanceStatus
	1
	RW
	Indicates the status of the instance. This attribute is a specialization of [objectAttribute] attribute.

Editor’s Note. The serviceInstance status (e.g. “installed”, “activated”) need to be harmonized with componentStatus and Device Management procedures and TS-0004 clauses D.2, D.3.

	resetInstance

	0..1
	RW
	The action that resets an instance that has been instantiated. The action is triggered by the tuple ("TRUE", instanceID) to this attribute. This attribute is a specialization of [objectAttribute] attribute. If this attribute exists, the attribute rebootLink is either not present or ignored

	managementAtomicityIndicator
	1
	RW
	Indicates if the operations for multiple components are to be treated atomically or not. The indicator applies to install, uninstall activate and deactivate operations.
If the indicator specifies that the operation atomicity is TRUE, the Hosting CSE will update the state of the service only when all the components achieve the new state. If a component operation is not successful it is rolled back, using install/uninstall and activate/deactivate operations as rollback pairs. Other atomicity behaviour (e.g. number of tries, timeouts) are implementation or local policy dependent. 

If the indicator specifies that the operation atomicity is FALSE, the Hosting CSE will manage the state of the service based on component states and local policies. 

Editor’s Note. The non-atomic management of service instance is FFS.


	rebootLink
	0..1
	RW
	Link to the [reboot] object used to reboot the instance. This attribute is a specialization of mgmtLink attribute. If the resetInstance attribute exists, the attribute rebootLink is either not present or ignored

	servicePolicyLink
	0..1(L)
	RW
	Link(s) to the [servicePolicy] object used for the instance. 

If individual components have associated policies, the individual policies take precedence. If individual components do not have associated policies, the policy associated with the service instance is applied. If there are no service policies provided, local policies apply.

This attribute is a specialization of mgmtLink attribute

	instanceProvisioningLink
	0..1(L)
	RW
	Link(s) to management objects providing provisioning information for the instance, e.g. [MAFClientRegCfg], [MEFClientRegCfg]. This attribute is a specialization of mgmtLink attribute 
Editor’s Note. The management objects providing provisioning information are FFS. For example, new security-related provisioning objects may provide security identifiers, credentials, lifetimes, default ACPs, etc.

	componentLink
	1(L)
	RW
	Link(s) to [serviceComponent] management objects for managing each component. This attribute is a specialization of mgmtLink attribute 


9.4.2.1.3 New <mgmtObj> specialization type: [serviceComponent]
A new [serviceComponent] specialization of the <mgmtObj> resource type is proposed for management of service components. Service components are either CSs or AEs. This may be implemented as a modification/augmentation of [software] as well.
The [serviceComponent] specialization contains the attributes specified in table below.
Table Attributes of [serviceComponent] resource

	Attributes 
	Multiplicity
	RW/

RO/

WO
	Description

	universal and common attributes
	See clause 9.6.1.3 in [2]
	See clause 9.6.1.3 in [2]
	See clause 9.6.1.3 in [2]

	mgmtDefinition
	1
	WO
	See clause 9.6.15 in [2]. Has fixed value "serviceComponent" to indicate the resource is for the management of a single service component, i.e. either CS or AE.

	componenType
	1
	RW
	Choice of “CS” or “AE”. This attribute is a specialization of [objectAttribute] attribute.

	csType
	0..1
	RW
	If componentype is CS, this attribute provides the csType of the component. If componentype is AE, this attribute is ignored. This attribute is a specialization of [objectAttribute] attribute.

	componentID
	0..1
	RW
	CS-ID or AE-ID of the component. This attribute is a specialization of [objectAttribute] attribute.

	reset
	0..1
	RW
	The action that resets the component. The action is triggered by "TRUE to this attribute. This attribute is a specialization of [objectAttribute] attribute.

	componentStatus
	1
	RW
	Attribute describing the status/state of the service component. The values maintained are consistent with the installStatus attribute of the corresponding [software] object as well as the activeStatus installStatus attribute of the corresponding [software] object.

Editor’s note: It is FFS if the functionality of the componentStatus attribute should be implemented instead using the existing installStatus and activeStatus. The new attribute allows capturing additional states and is available independent of the availability/existence of the associated [software] object.

	componentSoftwareLink
	0..1
	RW
	Link to the [software] object used to install, uninstall, activate and deactivate the component, and monitor its status. This attribute is a specialization of mgmtLink attribute.

	componentProvisioningLink
	0..1(L)
	RW
	Link to management objects providing provisioning information for the component, e.g. [MAFClientRegCfg], [MEFClientRegCfg]. This attribute is a specialization of mgmtLink attribute.

	servicePolicyLink
	0..1(L)
	RW
	Link to the [servicePolicy] object used for the instance.
If this policy is provided it take precedence over policies associated with the service instance. If this policy is not provided, the policy associated with the service instance is applied. If there are no service policies provided, local policies apply.

This attribute is a specialization of mgmtLink attribute.


9.4.2.1.4 New <mgmtObj> specialization type: [servicePolicy]
The [servicePolicy] management object specialization provides criteria for the dynamic management of a M2M service or service components (AEs or CSs). A [servicePolicy] resource may apply to one or more services or service components.
Table: Attributes of [servicePolicy]
	Attributes
	Multiplicity
	RW/

RO/

WO
	Description

	policyID
	1
	RW
	This is the unique ID of the service policy. It is created when the resource is created. 

	serviceID
	1(L)
	RW
	Identifier of the service(s) which this policy could be applied to. (e.g. AE-ID, CS-ID)

	dynamicManagementEnable


	1
	RW
	Indicates whether the dynamic management operations of the service are enabled or not. For example, the dynamic management operations can be temporarily disabled to limit the impact on regular operations.

	eligibleNodeType
	0..1
	RW
	Indicates the type of node that is eligible to host the service, e.g., M2M server.

	serviceProvisionScope
	0..1
	RW
	Indicates the scope/service domain where the service may be instantiated and managed.

	managementProtocol
	0..1(L)
	RW
	Indicates alternative device management protocols preferred to be supported at the node where the service is instantiated, e.g. OMA DM protocol.

	underlyingNetworkProtocol
	0..1(L)
	RW
	Indicates the preference for the underlying network protocols to be supported by the node where the service is instantiated.


9.4.2.2 Impacted Information Flows

9.4.2.2.1 Overview

This Information Flows in the following sub-clauses describe how to implement dynamic service management procedures such as: 

· Service Component management uses the install/uninstall/activate/deactivate attributes of the [software] mgmtObj associated with the [serviceComponent] mgmtObj via the softwareLink attribute. The reset operation is performed using the reset attribute of the [serviceComponent] mgmtObj.
If componentype is “AE”, an AE registration will be performed when the AE component is activated.
· Service Instance management uses the install/uninstall/activate/deactivate  attributes of the [serviceInstance] corresponding to the M2M Service. Each action is translated into Service Component actions for each of the components of the M2M Service. 
Note that CSE and CSF management are accomplished using the [serviceInstance] corresponding to the CSE or CSF, as CSEs and CSFs are special cases of M2M Services. 
The Hosting CSE manages the state of the Service Instance based on the atomicity indicator and the states of the components. 

If instanceType is “CSE”, a CSE registration will be performed when the CSE instance is activated.
----------------------- End of change 1 (new text) -------------------------------------
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