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1
Decision/action requested

This contribution proposes to add gap analysis of NFV configuration management
2
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Rationale
1) If there are corresponding CM operations or processes between 3GPP and ETSI, we should determine:

- Whether the intentions of the corresponding operations are same or not.

- How to coordinate or combine the corresponding operations into one unified E2E procedures, if the intentions are similar even same.

- How to differentiate the corresponding operations into different procedures, if the usages of them are different.

2) If there are no corresponding CM operations or processes between 3GPP and ETSI, we should determine:

- Whether 3GPP need create new operations to cover the requirements of NFV introduction or not.
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Detailed proposal
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Annex A:
Gap Analysis
A.x Gap analysis of the interfaces and operations involving CM between 3GPP and ETSI ISG NFV
Network Configuration Management is defined by 3GPP in clause 4.1 [4]. It defines three general phases in network life-cycle, which are:

1)
the PLMN network is installed and put into service;

2)
the PLMN network reaches certain stability and is only modified (dynamically) to satisfy short-term requirements. E.g. by (dynamic) re-configuration of resources or parameter modification; this stable state of a PLMN network cannot be regarded as the final one because each equipment or SW modification will let the PLMN network progress to an unstable state and require optimisation actions again;

3)
the PLMN network is being adjusted to meet the long-term requirements of the network operator and the customer, e.g. with regard to performance, capacity and customer satisfaction through the enhancement of the network or equipment up-grade. 
And CM functions are defined in clause 6 [4], which are system modification functions and system monitoring functions. 
The system modification functions identified are:


Creation of Network Elements (NEs) and Network Resources (NRs);


Deletion of NEs and NRs;


Conditioning of NEs and NRs.

For all identified functions, the following major requirements apply:


minimum disturbance of the network by taking the affected resources out of service if needed;


physical modifications should be independent of the related logical modifications;


all the required actions to satisfy a defined task should be completed correctly before the resources can be brought into service;


data consistency checks shall be performed as described in subclause 4.2.1.3. [4]
There are three aspects of NE and NR management, which can be distinguished:

1)
Management of the physical aspect (equipment);

2)
Management of the executable aspect (SW and FW); and

3)
Management of the logical/ functional aspect (data).
And system monitoring functions are decribled as follows:
A major aspect of CM is the ability of the operator to monitor the operation of the network. This monitoring capability is necessary for the operator to determine the current operational state of the network as well as to determine the consistency of information among various NEs. The monitoring capability requires three functions to support it: the information request function, the information report function and the response/report control function.
After analysis, we can find some situations:
1) The concept of Network life-cycle reflects network installation, re-configuration (modification, up-date) for short term and up-grade for long term. It is similar to Network Service lifecycle of NFV, but does not involve the concepts of scaling, FG and VL. 
2)  System modification functions involve the creation, deletion and modification of NEs. It is similar to VNF lifecycle management of NFV, but does not involve scaling function explicitly. So on the one hand, we find some overlaps between the 3GPP CM and ETSI VNF lifecycle management, on the other hand, the process of VNF lifecycle management is out of current 3GPP CM scope.  
3) NE management is distinguished as physical aspect, executable aspect (SW and FW) and logical/ functional aspect (data). If we reflect it to NFV, it covers not only VNF management, but NFVI management. So we need to clarify what is the scope of NE management in NFV stage.
Comparision of ETSI NFV, the following operations involve configuration management, they are describled in [2]:
· 7.1.2 Network Service lifecycle management
· 7.1.3 Network Service lifecycle change notification
· 7.2.4 VNF lifecycle management

· 7.2.5 VNF lifecycle change notification

· 7.2.6 VNF configuration
The following tables are listed all the operations and interfaces above related to CM from Section 7 of [2]. For each operation and interface listed, the column three in these tables identify the 3GPP/SA5 operations or Interfaces IRP(s) that can provide corresponding function, and the column four are the comparisions or comments on that.
7.1.2 Network Service lifecycle management (NFVO-OSS)
	Operations
	Descriptions
	3GPP/SA5 operations or Interface IRPs support 
	Comments

	Instantiate Network Service
	This operation allows instantiating a Network Service.
	Installing a PLMN network (clause 4.1.1, [4])

Creation of NEs and NRs (clause 6.1.1, [4])
	1) Network life-cycle is corresponding to Network Service lifecycle but not the same. The difference is FFS. 
2) Instantiate Network Service is similar to the process of Installing a PLMN network.
 3) Instantiate Network Service involves both PNF and VNF. So it may need the operation of Creation of NEs, when the NE is PNF type. 

	Terminate Network Service
	This operation allows terminating a

Network Service instance. Graceful or forceful termination might be possible based on input parameter.
	Deletion of NEs and NRs (clause 6.1.2, [4])
	FFS.

	Query Network Service
	This operation allows retrieving Network Service instance attributes.
	Information request function (clause 6.2.1, [4])

Interface PassiveCmIRPOperations#1 getMoAttributes (clause 7.3.1, [x] )
	1) Network Service instance attributes need to be clarified. 

2) 3GPP does not have the network MO instance, so it does not define its attributes.

	Scale Network Service
	This operation allows scaling a Network Service instance.
	No 
	3GPP does not support this.

	Update Network Service
	This operation allows updating a Network Service instance.
	System up-date (clause 4.1.3.1, [4])

System up-grade (clause 4.1.3.2, [4])
	FFS.

	Create VNFFG
	This operation allows creating a new VNF Forwarding Graph instance for a given Network Service instance.
	No
	3GPP does not support this.

	Delete VNFFG
	This operation allows deleting an existing VNF Forwarding Graph instance within a Network Service instance.
	No
	3GPP does not support this.

	Query VNFFG
	This operation allows retrieving VNFFG instance attributes.
	No
	3GPP does not support this.

	Update VNFFG
	This operation allows updating an existing VNF Forwarding Graph instance for a given Network Service instance.
	No
	3GPP does not support this.

	Create VL
	This operation allows creating a new VL for a given Network Service instance.
	No
	3GPP does not support this.

	Delete VL
	This operation allows deleting an existing VL within a Network Service instance.
	No
	3GPP does not support this.

	Update VL
	This operation allows updating an existing VL for a given Network Service instance.
	No
	3GPP does not support this.

	Query VL
	This operation allows retrieving VL instance attributes.
	No
	3GPP does not support this.


7.1.3 Network Service lifecycle change notification (NFVO-OSS)
	Operations
	Description
	3GPP/SA5 operations or Interface IRPs support 
	Comments

	Notify
	This operation allows providing lifecycle change notifications on Network Services.
	Interface KernelCmIRPNotifications_5 notifyStateChange (clause 7.8, [x] )
	3GPP deos not have the network life-cycle change notification. Current notification only involves NE level.


7.2.4 VNF lifecycle management (NFVO-OSS, EM-VNFM)
	Operations
	Description
	3GPP/SA5 operations or Interface IRPs support 
	Comments

	Instantiate VNF
	This operation allows creating a VNF instance.
	Creation of NEs and NRs (clause 6.1.1, [4])
	FFS.

	Query VNF
	This operation allows retrieving VNF instance state and attributes.
	Interface PassiveCmIRPOperations#1 getMoAttributes (clause 7.3.1, [x] )
	1) For EM-VNFM interface, if EM need query virtualized resource information of the VNF instance, it can re-use getMoAttributes interface. And EM is IRPManager, VNFM is IRPAgent. 
2) Virtualized resource model is needed. NE (VNF) model may need some VM attributes.
3) FFS.

	Scale VNF
	This operation allows scaling (out/in, up/down) a VNF instance.
	No
	1) If EM is aware of virtualized resource, it may need support informing VNFM the scaling requirement. It is a new function of EM. 
2) FFS.


	Check VNF instantiation feasibility
	This operation allows verifying if the VNF instantiation is possible.
	No
	FFS.

	Heal VNF
	This operation is used to request appropriate correction actions in reaction to a failure.
	No
	FFS.

	Update VNF software
	This operation allows applying a minor/limited software update (e.g. patch) to a VNF instance.
	System up-grade modification of existing SW/equipment (clause 4.1.3.1, [x] )
	FFS.

	Modify VNF
	This operation allows making structural changes (e.g. configuration, topology, behavior, redundancy model) to a VNF instance.
	System up-grade Modification of NEs and/or NRs (clause 4.1.3.2, [x] )
	FFS.

	Upgrade VNF software
	This operation allows deploying a new software release to a VNF instance.
	System up-grade Modification of NEs and/or NRs (clause 4.1.3.2, [x] )
	FFS.

	Terminate VNF
	This operation allows terminating gracefully or forcefully a previously created VNF instance.
	Deletion of NEs and NRs (clause 6.1.2, [4])
	1) 3GPP has logical removal NE or makes it out of service function, but maybe not the same.
2) FFS.


7.2.5 VNF lifecycle change notification (NFVO-OSS, EM-VNFM, EM-OSS?)
	Operations
	Description
	3GPP/SA5 operations or Interface IRPs support 
	Comments

	Notify
	This operation allows providing notifications on state changes of a VNF instance, related to the VNF Lifecycle.
	Interface KernelCmIRPNotifications_5 notifyStateChange (clause 7.8, [x] )

	1) For NFVO-OSS interface, it is a new interface for OSS/NM to get the notification of NE (VNF) state change.

2) For EM-VNFM interface, it makes EM get the notification of VNF state change. But maybe EM only needs to know the virtualized resource state change, because it can get the VNF change by itself.
3) FFS.


7.2.6 VNF configuration (EM-VNF, VNFM-VNF, OSS-EM?)
	Operations
	Description
	3GPP/SA5 operations or Interface IRPs support 
	Comments

	Get Config Object
	Retrieve configuration data for a specific configuration object
	Interface PassiveCmIRPOperations#1 getMoAttributes (clause 7.3.1, [x] )
	FFS.

	Create Config Object
	Create a configuration object
	Interface ActiveCmIRPOperations createMO (clause 7.6.1, [x] )
	1) The Config Object needs to be clarified by ETSI. Is it the same as NE (VNF) model?
2) FFS.

	Delete Config Object
	Delete a configuration object
	Interface ActiveCmIRPOperations deleteMO (clause 7.6.2, [x] )
	FFS.

	Set Config Object Attributes
	Modify a configuration object
	Interface ActiveCmIRPOperations setMOAttributes (clause 7.6.3, [x] )
	FFS.

	Notify Config Change
	This operation allows providing notifications about

configuration changes for a configuration object
	Information report function (clause 6.2.2, [4] )
Interface KernelCmIRPNotifications_1 notifyObjectCreation
Interface KernelCmIRPNotifications_2 notifyObjectDeletion
Interface KernelCmIRPNotifications_3 notifyAttributeValueChange
Interface KernelCmIRPNotifications_4 notifyCMSynchronizationRecommended
Interface KernelCmIRPNotifications_5 notifyStateChange 
(clause 7, [y])


	FFS.

	
	
	Operation getNRMIRPVersion (clause 7.3.1, [y])


	No corresponding


Afrer the comparision of the corresponding operations from ETSI NFV and 3GPP, we find some phenomena:
1) Network Service represents a kind of network topology and the connection relationship of the network nodes. It includes, but without limitation, the virtualized network.  In most operator cases, it indicates the mixed network topology.
2)  The assumption of the operations of Network Service may be the PNFs already exist, and they do not need to be installed, updated or scaled.  The adjustment or change of the Network Service is mostly foucsing on the virtulaized network part. If the adjustment impacts the physical network part, the operations of ETSI NFV are not enough.
 3) The operations of VNF basicaly involve two layers, which are VNF function layer and virtualized resoruce layer. That means one operation contains not only the resoruce adjustment but also the  application SW or data adjustment. If we need to configure the virtualized core network elements, 3GPP current CM functions are not enough. 
Conclusion:

1) In mixed network scenarios, If we want to realize the network configuration management, the operator need coordinate the CM functions from 3GPP and Network Service management from ETSI NFV. In some scenarios, the E2E procedure may need both of them.
2) VNF configuration invovles two stages, first is to complete the virtualized resoruce adjustment, second is to complete the application SW or data adjustment.  
3) The concepts of 3GPP network and elements configuration management need to be expanded and re-defined.
4) FFS. 
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