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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project Technical Specification Group Services and System Aspects, Telecommunication Management; as identified below:

TS 28.525:
Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Requirements
TS 28.526:
Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Procedures

TS 28.527:
Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Stage 2
TS 28.528:
Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Stage 3

1
Scope

The present document (together with the relevant requirements described in [2], [3] and [4]) specifies the requirements applicable to Lifecycle Management (LCM) of virtualized network functions which can be part of EPC or IMS.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 28.500: "Management concept, architecture and requirements for mobile networks that include virtualized network functions".

[3]
3GPP TS 32.101: "Telecommunication management; Principles and high level requirements".

[4]
3GPP TS 32.102: "Telecommunication management; Architecture".

[5]
GS NFV-IFA 010: "Network Functions Virtualisation (NFV); Management and Orchestration; Functional Requirements Specification".
[6]
GS NFV-IFA013 V0.4.0 (2015-11) "Network Function Virtualization (NFV); Management and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification".

[7]
3GPP TS 28.520: "Performance Management (PM) for mobile networks that include virtualized network functions; Requirements".
[8]
GS NFV-IFA008 "Network Function Virtualization (NFV); Management and Orchestration; Ve-Vnfm Reference Point - Interface and Information Model Specification".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

4
Concepts and background
5
Business level requirements
5.1
Requirements
REQ-MAMO-LCM-FUN-1
VNFM shall have a capability to handle subscription and un-subscription to VNF lifecycle change notifications.
REQ-NFV_LCM-CON-2
VNFM shall have the capability to process a request for scaling a virtualized network function.

REQ-NFV_LCM-CON-3
VNFM shall have the capability to notify about lifecycle changes of a virtualized network function.
REQ-MAMO-LCM-FUN-4
EM shall have a capability allowing NM to enable/disable the auto-scaling of the corresponding VNF instance(s) for an NE.
REQ-MAMO-LCM-FUN-5
VNFM shall provide a capability allowing EM to enable/disable the auto-scaling of a specific VNF instance(s).
REQ-NFV_LCM-CON-6
NFVO shall have the capability allowing NM to request instantiation of a NS.
REQ-NFV_LCM-CON-7
NFVO shall have the capability allowing NM to request termination of a NS.
REQ-NFV_LCM-CON-8
NFVO shall have the capability allowing NM to request querying a NS.
REQ-NFV_LCM-CON-9
NFVO shall have the capability allowing NM to request scaling of a NS.
REQ-NFV_LCM-CON-10
NFVO shall have the capability allowing NM to request updating of a NS.
REQ-NFV_LCM-CON-11
NFVO shall have the capability allowing NM to request healing of a NS.
REQ-NFV_LCM-CON-12
NFVO shall have the capability allowing NM to request scaling of a virtualized network function as part of NS scaling.
Editor's note: These requirements from REQ-NFV_LCM-CON-6 till REQ-NFV_LCM-CON-12 to be confirmed upon the latest draft of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond) will be available. 
Note 1:
Disabling auto-scaling means VNFM is not allowed to start new auto-scaling operation to scale the corresponding VNF instance(s).
Note 2:
Enabling auto-scaling means VNFM is allowed to start new auto-scaling operation to scale the corresponding VNF instance(s).
REQ-MAMO-LCM-FUN-13
NFVO shall provide a capability allowing NM to request enabling/disabling the auto-scaling of specific VNF instance(s) as part of NS updating.
Editor's note:
This requirement should be confirmed upon availability of the drafts of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond).

5.2
Actor roles

5.3
Telecommunications resources

5.4
High-level use cases
5.4.1
Use case of enabling/disabling the auto-scaling of the corresponding VNF instance(s) for an NE
	Use Case
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	Enable/Disable the auto-scaling of a VNF instance(s).
	

	Actors and Roles
	NM requests the enabling/disabling the auto-scaling of the corresponding VNF instance(s) for an NE.
	

	Telecom resources
	EM, NM, VNFM
	

	Assumptions
	The auto-scaling, which means automatic procedure controlled and executed by the VNFM to scale the capacity of a VNF instance, is supported by VNFM.
	

	Pre-conditions
	
	

	Begins when 
	The operator decides to enable/disable the auto-scaling of the corresponding VNF instance(s) for an NE.
	

	Step 1 (M)
	NM requests EM to enable/disable the auto-scaling of the corresponding VNF instance(s) for the subject NE. 
	

	Step 2 (M)
	EM requests VNFM to enable/disable the auto-scaling of the specific VNF instance(s). 
	

	Ends when 
	Ends when all steps identified above are completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The auto-scaling of the corresponding VNF instance(s) for an NE is enabled/disabled.
	

	Traceability 
	REQ-MAMO-LCM-FUN-4, REQ-MAMO-LCM-FUN-5
	


5.4.2
Use case of NS scaling using VNF LCM operation (that is a part of NS LCM operation) based on PM data monitoring at NM level
	Use Case
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To execute VNF LCM operation as a part of NS LCM operation when the threshold crossing of VNF application PM data is detected.
	

	Actors and Roles
	NM requests the VNF LCM operation as a part of NS LCM operation. NFVO executes the VNF LCM operation as a part of NS LCM operation based on the request from NM.
	

	Telecom resources
	NM, NFVO, VNF
	

	Assumptions
	NM is receiving VNF application specific performance measurements.

The VNF is a part of a NS.
	

	Pre-conditions
	NM monitors VNF application specific PM data.
	

	Begins when 
	NM detected threshold crossing on a VNF application performance measurement. 
	

	Step 1 (M)
	NM sends the NFVO a NS scaling request including target VNF instance and type of scaling (e.g., expansion).  
	

	Step 2 (M)
	NFVO sends to NM a notification about the start of the NS scaling execution.
	

	Step 3 (M)
	The NFVO executes the procedure to scale the NS instance.
	

	Step 4 (M)
	NFVO sends to NM a notification about the end of the NS scaling execution.
	

	Ends when 
	Ends when all steps identified above are completed or when an exception occurs.
	

	Exceptions
	
	

	Post-conditions
	Threshold crossing condition of VNF application is resolved as a result of NS scaling operation.
	

	Traceability 
	REQ-NFV_LCM-CON-12
	


Editor's note: This use case needs to be confirmed upon the latest draft of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond) are available.

5.4.3
Use case of enabling/disabling the auto-scaling of the corresponding VNF instance(s) through NFVO as part of NS LCM
	Use Case
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	Enable/Disable the auto-scaling functionality of a VNF instance(s) as part of NS LCM operation.
	

	Actors and Roles
	NM requests, as part of NS LCM, to enable/disable the auto-scaling of the corresponding VNF instance(s).
	

	Telecom resources
	NM.

NFVO.

VNFM.
	

	Assumptions
	The auto-scaling, which means automatic procedure controlled and executed by the VNFM to scale the capacity of a VNF instance, is supported.
	

	Pre-conditions
	N/A
	

	Begins when 
	The operator decides to enable/disable the auto-scaling of the certain VNF instance(s).
	

	Step 1 (M)
	NM requests NFVO, as part of NS LCM, to enable/disable the auto-scaling of the corresponding VNF instance(s). 
	

	Step 2 (M)
	NFVO (together with VNFM) enables/disables the auto-scaling of the specific VNF instance(s). 
	

	Ends when 
	Ends when all steps identified above are completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The auto-scaling of the corresponding VNF instance(s) is enabled/disabled.
	

	Traceability 
	REQ-MAMO-LCM-FUN-13, REQ-MAMO-LCM-FUN-5
	


Editor's note:
This use case should be confirmed upon availability of the drafts of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond).

6
Specification level requirements

6.1
Requirements

6.1.1
Requirements for Itf-N

REQ-NFV_LCM_Itf-N-FUN-1
IRPAgent shall support a capability allowing IRPManager to request VNF instantiation.

REQ-NFV_LCM_Itf-N-FUN-2
IRPAgent shall support a capability to inform IRPManager the result of VNF instantiation.
REQ-NFV_LCM_Itf-N-FUN-3
IRPAgent shall support a capability allowing IRPManager to request VNF termination.

REQ-NFV_LCM_Itf-N-FUN-4
IRPAgent shall support a capability to inform IRPManager the result of VNF termination.
REQ-NFV_LCM_Itf-N-FUN-5
IRPAgent shall support a capability allowing IRPManager to change the capacity of virtualized NE.

REQ-NFV_LCM_Itf-N-FUN-6
IRPAgent shall support a capability allowing IRPManager to request enabling/disabling the auto-scaling of the VNF instance(s) corresponding to an NE.
6.1.2
Requirements for Os-Ma-nfvo

REQ-NFV_LCM_Os-Ma-nfvo-FUN-1
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS instantiation request based on on-boarded NSD.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-2
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS instantiation request using existing VNF instances.
REQ-NFV_LCM_Os-Ma-nfvo-FUN-3
The Os-Ma-nfvo reference point shall have the capability allowing NM to send VNF Package on-boarding request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-4
The Os-Ma-nfvo reference point shall have the capability allowing NM to receive acknowledgement on the VNF Package on-boarding.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-5
The Os-Ma-nfvo reference point shall have the capability allowing NFVO to send information about VNF instances that constitute a NS.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-6
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS termination request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-7
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS query request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-8
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS scaling request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-9
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS updating request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-10
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS healing request.

REQ-NFV_LCM_Os-Ma-nfvo-FUN-11
The Os-Ma-nfvo reference point shall have the capability allowing NM to send NS scaling request with scaling of VNF instances as part of NS scaling.
Editor's note: These requirements from REQ-NFV_LCM_Os-Ma-nfvo-FUN-6 till REQ-NFV_LCM_Os-Ma-nfvo-FUN-11 to be confirmed upon the latest draft of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond) will be available.
REQ-NFV_LCM_Os-Ma-nfvo-FUN-12
The Os-Ma-nfvo reference point shall have the capability allowing NM to enable VNF Package.
REQ-NFV_LCM_Os-Ma-nfvo-FUN-13
The Os-Ma-nfvo reference point shall have the capability allowing NM to disable VNF Package.

6.1.3
Requirements for Ve-Vnfm-em

REQ-NFV_LCM_Ve-Vnfm-em-FUN-1
The Ve-Vnfm-em reference point shall support a capability allowing EM to send VNF instantiation request.

REQ-NFV_LCM_Ve-Vnfm-em-FUN-2
The Ve-Vnfm-em reference point shall support a capability allowing VNFM to inform EM the result of VNF instantiation.
REQ-NFV_LCM_Ve-Vnfm-em-FUN-3
The Ve-Vnfm-em reference point shall support a capability allowing EM to request the scaling of a VNF instance indicating the type of VNFC to scale and the number of scaling steps.

REQ-NFV_LCM_Ve-Vnfm-em-FUN-4
The Ve-Vnfm-em reference point shall support a capability allowing VNFM to notify about VNF instance lifecycle changes indicating the type of lifecycle procedure, whether it is the start or the end of the procedure, and the results of lifecycle procedure with indication of errors if the procedure is not successful.

REQ-NFV_LCM_Ve-Vnfm-em-FUN-5
The Ve-Vnfm-em reference point shall support a capability allowing EM to subscribe/un-subscribe to VNF instance lifecycle change notifications.

REQ-NFV_LCM_Ve-Vnfm-em-FUN-6
The Ve-Vnfm-em reference point shall support a capability allowing EM to send VNF termination request.

REQ-NFV_LCM_Ve-Vnfm-em-FUN-7
The Ve-Vnfm-em reference point shall support a capability allowing VNFM to inform EM the result of VNF termination.
REQ-NFV_LCM_Ve-Vnfm-em-FUN-8
The Ve-Vnfm-em reference point shall support a capability allowing EM to request VNFM to enable/disable the auto-scaling of a specific VNF instance(s).

6.1.4
Requirements for Ve-Vnfm-vnf
6.2
Actor roles

6.3
Telecommunications resources

6.4
Use cases

6.4.1
 VNF instantiation

6.4.1.1
VNF instantiation initiated through Itf-N
	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal
	Create a VNF instance. 
	

	Actors and Roles
	IRPManager as user
	

	Telecom resources
	VNFM, EM (IRPAgent)
	

	Assumptions
	N/A
	

	Pre-conditions
	The VNF Package for the VNF instantiation is enabled.
	

	Begins when 
	IRPManager decides to instantiate a VNF instance.
	

	Step 1 (M)
	IRPManager sends the request to IRPAgent to instantiate a VNF instance.
	

	Step 2 (M)
	EM sends the request (see clause 5.2.1.1 [8]) to VNFM to instantiate a VNF instance using the related VNF Package.
	

	Step 3 (M)
	VNFM sends the VNF lifecycle change notification to EM indicating the start of VNF instantiation procedure (see clause 5.2.1.2 [8]).
	

	Step 4 (M)
	VNFM sends the VNF lifecycle change notification to EM indicating the success or failure of the VNF instantiation, when the VNF instantiation procedure is completed (see clause 5.2.1.2 [8]).
	

	Step 5 (M)
	IRPAgent return the VNF instance completion result to IRPManager.
	

	Ends when
	Ends when all mandatory steps identified above are successfully completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	A new VNF instance is instantiated.
	

	Traceability 
	REQ-NFV_LCM_Itf-N-FUN-1, REQ-NFV_LCM_Itf-N-FUN-2, REQ-NFV_LCM_Ve-Vnfm-em-FUN-1, REQ-NFV_LCM_Ve-Vnfm-em-FUN-2.
	


6.4.2
Use case of VNF instance scaling through operation request to VNFM by EM
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To expand/contract a VNF instance by scaling the VNF instance through operation request to VNFM by EM, and notify about the execution of the VNF instance scaling through reference point Ve-Vnfm-em.
	

	Actors and Roles
	EM detects whether a scaling execution is needed and requests the VNFM to execute the VNF scaling.
	

	Telecom resources
	EM.

VNFM.

VNF
	

	Assumptions
	EM is subscribed to VNF lifecycle change notifications from the VNFM.
	

	Pre-conditions
	The subject VNF instance is not being scaled at the moment. VNFM does not have any auto-scaling scripts or the policy for auto-scaling is not in used or active.

Note: How 3GPP management system can determine if Pre-conditions are true is FFS.
	

	Begins when 
	EM detected the need to scale and have determined the scaling action (expand/contract).
	

	Step 1 (M)
	EM sends the VNFM a request to scale a VNF with an indication of the type of VNF Components to scale, and value of scaling.
	

	Step 2 (M)
	VNFM sends to EM a notification about the start of the VNF scaling execution.
	

	Step 3 (M)
	The VNFM executes the procedure to scale the VNF instance.
	

	Step 4 (M)
	VNFM sends to EM a notification about the end of the VNF scaling execution.
	

	Ends when
	All the steps identified above are successfully completed.
	

	Exceptions
	
	

	Post-conditions
	The VNF instance has been scaled (expansion/contraction).
	

	Traceability
	REQ-NFV_LCM_Ve-Vnfm-em-FUN-3, REQ-NFV_LCM_Ve-Vnfm-em-FUN-4
	


6.4.3
Use case of VNF instance scaling through operation request to EM by NM
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To expand/contract the capacity or feature capabilities of a VNF instance by scaling the VNF instance through operation request to EM by NM through Itf-N.
	

	Actors and Roles
	- NM detects whether a scaling execution is needed and requests the EM to scale the managed VNF.
	

	Telecom resources
	NM.

EM.

VNF.
	

	Assumptions
	
	

	Pre-conditions
	The subject VNF instance is not being scaled at the moment. VNFM does not have any auto-scaling scripts or the policy for auto-scaling is not in used or active.
	

	Begins when 
	NM detected the need to scale.
	

	Step 1 (M)
	NM sends the EM a request to scale the managed VNF with an indication of the capacity target.
	

	Step 2 (M)
	EM determines the scaling action of the VNF from the NM request.
	Use case in 6.4.2

	Step 3 (M)
	EM sends to NM a notification about the end of the VNF scaling execution.
	

	Ends when
	All the steps identified above are successfully completed.
	

	Exceptions
	
	

	Post-conditions
	The VNF instance has been scaled (expansion/contraction).
	

	Traceability
	
	


6.4.4
Use case for VNF Package on-boarding
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	VNF Package on-boarding 
	

	Actors and Roles
	NM
	

	Telecom resources
	NM.NFVO
	

	Assumptions
	- The VNF Package is supplied by the NM
- On-boarding is triggered by the NM 
	

	Pre-conditions
	NFVO is running.
NM is operational.

The NM possesses a VNF Package which is not on-boarded yet
	

	Begins when 
	NM layer determines the need for on-boarding of the VNF Package
	

	Step 1 ( M)
	NM sends a request to the NFVO on the VNF package on-boarding as specified in [6]
	

	Step 2 (M)
	NFVO processes the VNF Package and on-boarding proceeds 
	

	Step 3 (M)
	NFVO acknowledges to the NM successful package on-boarding.
	

	Exceptions
	
	

	Post-conditions
	The VNF Package is on-boarded.
	

	Traceability
	REQ-NFV_LCM_Itf-N-FUN-5
	


6.4.5
Use case for VNF Package enabling
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	Enable a previously disabled VNF Package instance, allowing again its use for instantiation of new VNF with this package.
	

	Actors and Roles
	NM.
	

	Telecom resources
	NM, NFVO.
	

	Assumptions
	Enablement is triggered by the NM.
	

	Pre-conditions
	A VNF Package is in the "Disabled, Not in use" or "Disabled, In use" state.
	

	Begins when 
	NM determines the need for enabling of the VNF Package.
	

	Step 1 ( M)
	NM sends a request to the NFVO to enable the VNF package.
	

	Step 2 (M)
	NFVO processes the request and enables the VNF Package. 
	

	Step 3 (M)
	NFVO acknowledges to the NM successful enablement of the VNF package.
	

	Exceptions
	
	

	Post-conditions
	The VNF Package is enabled and available for use for instantiation of new VNF(s) with this package.
	

	Traceability
	
	


6.4.6
Use case for VNF Package disabling
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	VNF Package disabling. 
	

	Actors and Roles
	NM.
	

	Telecom resources
	NM, NFVO.
	

	Assumptions
	Disabling is triggered by the NM.
	

	Pre-conditions
	A VNF Package is on-boarded, available for use for instantiation of new VNF instance(s) and is not marked as deletion pending
	

	Begins when 
	NM layer determines the need for disabling of the VNF Package.
	

	Step 1 ( M)
	NM sends a request to the NFVO to disable the VNF package
	

	Step 2 (M)
	NFVO processes the request and disables the VNF Package. 
	

	Step 3 (M)
	NFVO acknowledges to the NM successful operation of disabling the VNF package.
	

	Exceptions
	
	

	Post-conditions
	The VNF Package is on-boarded, disabled and cannot be used for instantiation of new VNF instance(s) with this package.
	

	Traceability
	
	


6.4.7
VNF instance termination
6.4.7.1
VNF instance termination initiated through Itf-N
	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal
	Enable NM to terminate a VNF instance which is not going to be retained for any other new assignment of managed object(s). 
	Delete the MOI(s) corresponding to a VNF instance (application part)

	Actors and Roles
	IRPManager as user
	

	Telecom resources
	VNFM, EM (IRPAgent)
	

	Assumptions
	N/A
	

	Pre-conditions
	The VNF instance to be terminated is no longer needed, all managed object(s) for the VNF instance has/have been deleted.
	

	Begins when 
	IRPManager decides to terminate a VNF instance.
	

	Step 1 (M)
	IRPManager sends the request to IRPAgent to terminate a VNF instance.
	

	Step 2 (M)
	EM sends the request (see clause 5.2.1.1 [8]), to VNFM via Ve-Vnfm-em reference point to terminate the identified VNF instance.
	

	Step 3 (M)
	VNFM sends the VNF lifecycle change notification to EM indicating the start of VNF termination procedure (see clause 5.2.1.2 [8]).
	

	Step 4 (M)
	VNFM sends the VNF lifecycle change notification to EM indicating the result (e.g. success or failure) of VNF termination, when the VNF termination procedure is completed (see clause 5.2.1.2 [8]).
	

	Step 5 (M)
	IRPAgent returns the VNF instance termination result to IRPManager.
	

	Ends when
	Ends when all mandatory steps identified above are successfully completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The VNF instance is terminated.
	

	Traceability 
	REQ-NFV_LCM_Itf-N-FUN-3, REQ-NFV_LCM_Itf-N-FUN-4, REQ-NFV_LCM_Ve-Vnfm-em-FUN-6, REQ-NFV_LCM_Ve-Vnfm-em-FUN-7
	


6.4.8
Use case for notifications about VNF lifecycle changes

	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To monitor by EM the lifecycle changes of one or more VNF instance(s).
	

	Actors and Roles
	EM subscribes to and receives VNF lifecycle change notifications. 
	

	Telecom resources
	EM.

VNFM.

VNF.
	

	Assumptions
	
	

	Pre-conditions
	VNFM is running.
	

	Begins when 
	EM determines to monitor VNF lifecycle changes on one or more managed VNF instance(s).
	

	Step 1 (M)
	EM requests a subscription to VNFM to receive VNF lifecycle change notifications regarding one or more managed VNF instance(s).
	

	Step 2 (M)
	VNFM creates a subscription and acknowledges the creation of the subscription to EM.
	

	Step 3 (M)
	VNFM monitors the lifecycles of the identified managed VNF instance(s).
	

	Step 4 (M)
	VNFM creates a VNF lifecycle change notification including information: identity the managed VNF instance, the type of lifecycle change including the beginning or the end of the procedure affecting the lifecycle changes.
	

	Step 5 (M)
	VNFM sends to EM the VNF lifecycle change notification(s).
	

	Ends when
	EM unsubscribes to VNF lifecycle change notification regarding the managed VNF instance(s).
	

	Exceptions
	
	

	Post-conditions
	EM has information about VNF lifecycle changes of the one or more managed VNF instance(s).
	

	Traceability
	
	


Note: VNF lifecycle change notifications are supported by NFV-MANO system [5].
6.4.9
Use case of NS scaling using VNF scaling operation initiated through Os-Ma-nfvo reference point
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To scale a VNF instance by scaling the NS instance through operation request to NFVO by NM, and notify about the execution of the NS instance scaling through reference point Os-Ma-nfvo.
	

	Actors and Roles
	NM detects whether a scaling execution is needed and requests the NFVO to execute the NS scaling.
	

	Telecom resources
	NM, NFVO
	

	Assumptions
	
	

	Pre-conditions
	The subject NS instance is not being scaled at the moment.
	

	Begins when 
	NM detected the need to scale and have determined the scaling target VNF instance(s) and action (i.e., addition, expansion, contraction or removal).
	

	Step 1 (M)
	NM sends the NFVO a request to scale a NS with an indication of the target VNF instance to scale, type of scaling and value of scaling as necessary.
	

	Step 2 (M)
	The NFVO sends to NM a notification about the start of the NS scaling execution.
	

	Step 3 (M)
	The NFVO executes the procedure to scale the NS instance.
	

	Step 4 (M)
	NFVO sends to NM a notification about the end of the NS scaling execution.
	

	Ends when
	All the steps identified above are successfully completed.
	

	Exceptions
	
	

	Post-conditions
	The NS instance has been scaled.
	

	Traceability
	REQ-NFV_LCM_Os-Ma-nfvo-FUN-8, REQ-NFV_LCM_Os-Ma-nfvo-FUN-11
	


Editor's note: This use case needs to be confirmed upon the latest draft of GS NFV-IFA010 (version 0.8.1 or beyond) and GS NFV-IFA013 (version 0.7.0 or beyond) are available.
6.4.10
Use case for VNF Package querying
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	Obtain properties of the VNF Package. 
	

	Actors and Roles
	NM.
	

	Telecom resources
	NM, NFVO.
	

	Assumptions
	VNF Package querying is triggered by the NM.
	

	Pre-conditions
	A VNF Package is on-boarded
	

	Begins when 
	NM layer determines the need for querying of the VNF Package.
	

	Step 1 ( M)
	NM layer sends a request to the NFVO to query the VNF package as specified in [6], clause 7.7.6
	

	Step 2 (M)
	NFVO processes the request. 
	

	Step 3 (M)
	NFVO acknowledges to the NM layer successful operation and returns the result of the operation.
	

	Exceptions
	
	

	Post-conditions
	The NM layer possesses  up-to-date information of the VNF Package, 
	

	Traceability
	
	


6.4.11
Use case for Network Service Descriptor (NSD) On-boarding

	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	NSD On-boarding
	

	Actors and Roles
	NM
	

	Telecom resources
	NM, NFVO
	

	Assumptions
	NSD on-boarding is triggered by the NM layer
	

	Pre-conditions
	NFVO is running.
NM layer is operational.

The NM layer possesses the NSD 
	

	Begins when 
	NM layer determines the need for on-boarding of the NSD
	

	Step 1 ( M)
	NM layer sends a request to the NFVO on the NSD on-boarding as specified in [6], clause 7.2.2.
	

	Step 2 (M)
	NFVO processes the request and on-boarding proceeds. 
	

	Step 3 (M)
	NFVO acknowledges to the NM layer successful NSD on-boarding.
	

	Exceptions
	
	

	Post-conditions
	The NSD is on-boarded.
	

	Traceability
	REQ-NFV_LCM_Itf-N-FUN-X
	


6.4.12
Use case for enabling/disabling the auto-scaling of the corresponding VNF instance(s) for an NE
	Use Case
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	Enable/Disable the auto-scaling of the corresponding VNF instance(s) for an NE.
	

	Actors and Roles
	IRPManager
	

	Telecom resources
	VNFM, IRPAgent, IRPManager
	

	Assumptions
	The auto-scaling is supported.
	

	Pre-conditions
	
	

	Begins when 
	The operator decides to enable/disable the auto-scaling of the corresponding VNF instance(s) for an NE.
	

	Step 1 (M)
	IRPManager requests IRPAgent to enable/disable the auto-scaling of the corresponding VNF instance(s) for an NE.
	

	Step 2 (M)
	EM requests VNFM to enable/disable the auto-scaling of the subject VNF instance(s).
	

	Step 3 (M)
	VNFM notifies EM of the completion result of enabling/disabling the auto-scaling of the subject VNF instance(s).
	

	Step 4 (M)
	IPRAgent notifies IPRManager of the completion result of enabling/disabling the auto-scaling of the VNF instance(s).
	

	Ends when
	Ends when all steps identified above are completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The auto-scaling of the corresponding VNF instance(s) for an NE is enabled/disabled.
	

	Traceability
	REQ-NFV_CM_Itf-N-FUN-6, REQ-NFV_LCM_Ve-Vnfm-em-FUN-8
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