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1
Decision/action requested

Discuss the paper and agree on the proposal

2
Rationale
The option of triggering VNF instantiation by MO creation operation (i.e., CreatMO) was adopted, see draft TS 28.511. 
But how the LCM related parmaters (VNFD id, flavour id, etc) are conveyed by CreateMO operation was FFS.
3.
Issues

The operation CreateMO, as defined in BasicCM IRP (in 3GPP TS 32.602), is invoked by IRPManager to request the IRPAgent to create a Managed Object instance in the MIB maintained by the IRPAgent, and this operation will create only one Managed Object instance one time.

The LCM related parameters (VNFD id, flavour id, etc) are not used for the application (3GPP Network Function) part, i.e., and should only be used for LCM purposes.
4
Proposal
It is requested to discuss the following proposed options, and determine the preference and way forward by the group.
4.1
Option 1: Enhance both NRM and Interface IRPs 
4.1.1
Modelling of LCM related parameters (VNFD id, flavour id, etc)

In this option, the LCM related parameters (VNFD id, flavour id, etc) are modelled to a separated IOC (e.g, VirtualisationInfo).

The newly defined IOC (e.g., VirtualisationInfo, as used below) should contain the following LCM related paramters:

	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	id
	M
	M
	-
	M
	-

	vNFDId
	CM
	M
	-
	-
	-

	flavourId
	CM
	M
	CM
	-
	M


The instance of this IOC will be contained either by a ManagedElement MOI representing a virtualized NE, or by a MOI representing the Network Function (e.g., MMEFunction). In the class diagram, it can be shown as Figure 1 in case it is contained by ManagedElement, or figure 2 in case contained by MOI representing the Network Function (e.g., MMEFunction):
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Figure 1: Containment relation between virtualisationInfo and ManagedElement
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Figure 2: Containment relation between virtualisationInfo and ManagedFunction
4.1.2
VNF instantiation via MO Creation
1)  One possibility is to create MO of ManagedElement and/or MO representing the Network Function (e.g., MMEFunction) one by one, and then trigger the VNF instantiation by creating the MO of the VirtualisationInfo. 
This requires NO changes to CreateMO operation defined in Basic CM IRP. This ensures the backward and foreward compatibility of reusing Basic CM IRP for NFV management.
However, in this way, the VNF instantiation actually disconnects from other MO creations.
2)  To enable the VNF instantiation by creating MO of MangedElement, and/or the MO representing Network Function (e.g., MMEFunction), and the MO of VirtualizationInfo at the same time. 

This requires changes to Basic CM IRP to allow creating multiple MOIs in one MO creation operation. This could be done by enhancing the existing CreateMO operation, or defining a new operation like CreateMO4NFV (conditionally mandatory or conditionally optional), below is the example of changing the existing CreateMO operation: 
----------------------------------------------------------- Change starts -------------------------------------------------------------

7.6.1

createMO (O)

7.6.1.1
Definition

This operation is invoked by IRPManager to request the IRPAgent to create a Managed Object instance in the MIB maintained by the IRPAgent. This operation will create one or more Managed Object instances. This operation provides functionality that is similar to that provided by the M-CREATE service defined by CMIS (ITU-T Recommendation X.710 [7]). 

The IRPManager supplies the values of all attributes that are supported, i.e. a) attribute whose Support Qualifier is M and b) attribute whose Support Qualifier is O and supported by the agreement between IRPManager and IRPAgent, except in the following cases:

1)
If the attribute has a default value specified. In such case, if IRPManager supplies a value, the supplied value is used; otherwise, the default value is used; else

2)
if the attribute is specified as capable of carrying a null value or carrying no information. In such case, if IRPManager supplies a (non-null) value, the supplied value is used; otherwise, the null value is used; else

3)
if the attribute does not have a default value specified and is specified as incapable of carrying null value or incapable of carrying no information. In such case, if there is a vendor defined default value, then that value will be used.

7.6.1.2
Input Parameters

	Name
	Qualifier
	Information Type
	Comment

	managedObjectClass
	M
	class
	This parameter specifies the class of the new managed object instance. 

	managedObjectInstance
	M
	DN
	This parameter specifies the instance(s) of the managed object(s) that are to be created and registered. This is a list of full DN according to 3GPP TS 32.300 [5].

	referenceObjectInstance
	O
	SS dependant
	This parameter may have a null value. When this parameter is supplied, it must specify an existing instance of a managed object, called the reference object, of the same class as the new object to be created. Attribute values associated with the reference object instance become the default values for those not specified by the attributeListIn parameter.

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter may have a null value. When this parameter is supplied, it contains a list of name/value pairs specifying attribute identifiers and their values to be assigned to each new managed object. These values override the values for the corresponding attributes derived from either the reference object (if the referenceObjectInstance parameter is supplied) or the default value set specified in the definition of the managed object’s class.  


7.6.1.3
Output Parameters

	Name
	Qualifier
	Matching Information
	Comment

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This list of name/value pairs contains the attributes of each new managed object and the actual value assigned to each. 

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.


7.6.1.4
Pre-condition

managedEntityDoesNotExist

	Assertion Name
	Definition

	managedEntityDoesNotExist
	A ManagedEntity instance with the same DN as the object specified for creation does not exist.


7.6.1.5
Post-condition

managedEntityCreated AND objectCreationNotificationEmitted
	Assertion Name
	Definition

	managedEntityCreated
	The ManagedEntity instances have been created with the supplied DN(s).

	objectCreationNotificationEmitted
	An object creation notification (as defined in TS 32.662 [11]) is emitted for each created instance, if notifiable. Notifiable here means that the notification is supported and not suppressed. 


7.6.1.6
Exceptions

	Name
	Definition

	operationFailed
	Condition: Pre-condition is false or post-condition is false.
Returned Information: The output parameter status. 

Exit state: Entry state.

	objectClassSpecificationMissmatched
	Condition: The object class named by ObjectClassIdentifier input parameter does not match the object class of the managed object specified by a non-null referenceObjectInstance input parameter.
Returned Information: The output parameter status. 

Exit state: Entry state.

	InvalidObjectInstance
	Condition: The object instance name specified implied a violation of the naming rules;
Returned Information: The output parameter status. 

Exit state: Entry state.

	createNotAllowed
	Condition: The object to be created may not be created over the Itf-N.
Returned Information: The output parameter status. 

Exit state: Entry state.

	noSuch​ObjectClass
	Condition: The class of the specified managed object is not recognized.
Returned Information: The output parameter status. 

Exit state: Entry state.

	classInstanceConflict
	Condition: The specified managed object instance may not be created as member of the specified class.
Returned Information: The output parameter status. 

Exit state: Entry state.

	noSuchAttribute
	Condition: A specified attribute is not recognized or is not valid for specified object class.
Returned Information: The output parameter status. 

Exit state: Entry state.

	invalidAttributeValue
	Condition: Value specified for an attribute is not valid for that attribute.
Returned Information: The output parameter status. 

Exit state: Entry state.

	missingAttributeValue
	Condition: One or more required attribute values were not supplied and default values are not available.
Returned Information: The output parameter status. 

Exit state: Entry state.

	parentObjectDoesNotExist
	Condition: The parent MO instance of the ManagedEntity specified to be created does not exist.
Returned Information: The output parameter status. 

Exit state: Entry state.


----------------------------------------------------------- Change ends -------------------------------------------------------------
Such changes to basic CM IRP can keep the backward compatibility but cannot support forward compatibility. 
4.1.3
Pros and cons of option 1
The pros of option 1 are:

· clear distinction between LCM related parameters and normal CM parameters by different IOCs;
· backward compatibility of Basic CM IRP is supported.

The cons of option 1 are:

· no forward compatibility, i.e., the existing Basic CM IRP cannot be used to trigger VNF instantiation by MO creation.
4.2
Option 2: Enhance only NRM IRP
4.2.1
Modelling LCM parameters into ManagedElement IOC
The LCM related parameters (VNFD id, flavour id, etc) are modelled into the ManagedElement IOC, and define them as conditional mandatory (CM) parameters with the condition 1) the Network Function is virtualized, and 2) VNF instantiation for this NE can be triggered by CreateMO operation.
The ManagementElement IOC with the additional attributes for VNF LCM is as following. The attributes in the rows with grey background are LCM related parameters.
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	id
	M
	M
	-
	M
	-

	vendorName
	M
	M
	-
	-
	M

	userDefinedState
	M
	M
	M
	-
	M

	swVersion
	M
	M
	-
	-
	M

	vNFDId
	CM
	M
	-
	-
	-

	flavourId
	CM
	M
	CM
	-
	M


4.2.2
Modelling LCM parameters into ManagedFunction IOC

As an alternative to 4.2.1 in option#2, the LCM related parameters (VNFD id, flavour id, etc) are modelled into the ManagedFunction IOC, and define them as conditional mandatory (CM) parameters with the condition 1) the Network Function is virtualized, and 2) VNF instantiation for this NE can be triggered by CreateMO operation.

The ManagementFunction IOC with the additional attributes for VNF LCM is as following. The attributes in the rows with grey background are LCM related parameters.

	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	id
	M
	M
	-
	M
	-

	vNFDId
	CM
	M
	-
	-
	-

	flavourId
	CM
	M
	CM
	-
	M


4.2.3
VNF instantiation via CreateMO
In this option, no changes are needed to Basic CM IRP, because the VNF instantiation can be triggered by the existing CreatMO operation when creating the MO of the ManagedElement or the MO representing the Network Function (e.g., MMEFunction) where the LCM related parameters are provided.
So, both backward and foreward compatibility of Basic CM IRP can be supported for this option.

4.2.4
Pros and cons of option 2
The pros of option 2 are:

· no changes are needed to Basic CM IRP. 
· both backward and forward compatibility of Basic CM IRP can be kepted.
The cons of option 2 are:

· the LCM related parameters and normal CM (application level) parameters are modelled in one IOC, but the LCM related parameters are useless when normal CM operation is performed.
4.3
Option 3: Enhance only Interface IRP
4.3.1
Modelling LCM related parameters as parameters of MO Creation operation
This option requires changes to Basic CM IRP to allow carrying supporting information (e.g., LCM related parameters) as separate parameter in the MO creation option. This could be done by enhancing the existing CreateMO operation, or defining a new operation like CreateMO4NFV (conditionally mandatory or conditionally optional), below is the example of changing the existing CreateMO operation: 

----------------------------------------------------------- Change starts -------------------------------------------------------------

7.6.1

createMO (O)

7.6.1.1
Definition

This operation is invoked by IRPManager to request the IRPAgent to create a Managed Object instance in the MIB maintained by the IRPAgent. This operation will create only one Managed Object instance. This operation provides functionality that is similar to that provided by the M-CREATE service defined by CMIS (ITU-T Recommendation X.710 [7]). 

The IRPManager supplies the values of all attributes that are supported, i.e. a) attribute whose Support Qualifier is M and b) attribute whose Support Qualifier is O and supported by the agreement between IRPManager and IRPAgent, except in the following cases:

1)
If the attribute has a default value specified. In such case, if IRPManager supplies a value, the supplied value is used; otherwise, the default value is used; else

2)
if the attribute is specified as capable of carrying a null value or carrying no information. In such case, if IRPManager supplies a (non-null) value, the supplied value is used; otherwise, the null value is used; else

3)
if the attribute does not have a default value specified and is specified as incapable of carrying null value or incapable of carrying no information. In such case, if there is a vendor defined default value, then that value will be used.

7.6.1.2
Input Parameters

	Name
	Qualifier
	Information Type
	Comment

	managedObjectClass
	M
	class
	This parameter specifies the class of the new managed object instance. 

	managedObjectInstance
	M
	DN
	This parameter specifies the instance of the managed object that is to be created and registered. This is a full DN according to 3GPP TS 32.300 [5].

	referenceObjectInstance
	O
	SS dependant
	This parameter may have a null value. When this parameter is supplied, it must specify an existing instance of a managed object, called the reference object, of the same class as the new object to be created. Attribute values associated with the reference object instance become the default values for those not specified by the attributeListIn parameter.

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter may have a null value. When this parameter is supplied, it contains a list of name/value pairs specifying attribute identifiers and their values to be assigned to the new managed object. These values override the values for the corresponding attributes derived from either the reference object (if the referenceObjectInstance parameter is supplied) or the default value set specified in the definition of the managed object’s class.  

	supportingInfo
	CM
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter provides the supporting information for IRPAgent to create the managed object instance. The example of the supporting information could be vNFDId flavourId of the VNF (virtualized NE) to be instantiated triggered by this operation.


7.6.1.3
Output Parameters

	Name
	Qualifier
	Matching Information
	Comment

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This list of name/value pairs contains the attributes of the new managed object and the actual value assigned to each. 

	supportingInfoOut
	O
	LIST OF SEQUENCE< attribute name, attribute value>
	This parameter may have a null value, but it must be supplied if the actual value assigned is is different from the supportingInfo input parameter.
This list of name/value pairs contains the attributes of the supportingInfo and the actual value assigned to each.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.


4.3.2
VNF instantiation via MO Creation
In this option, the VNF instantiation is triggered by IRPAgent (EM) when the supportingInfo parameter of the CreateMO (or CreateMO4NFV) operation includes the valid VNFD ID and flavour ID of the VNF (virtualized NE).
4.3.3
Pros and cons of option 3
The pros of option 3 are:

· no enhancement to NRM IRP is needed to model LCM related parameters; 

· backward compatibility of Basic CM IRP is supported.

The cons of option 2 are:

· no forward compatibility, i.e., the existing Basic CM IRP cannot be used to trigger VNF instantiation by MO creation.
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