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Foreword

This Technical Report 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

Traditionally, telecommunication equipment is provided as equipment with integrated software and hardware. Virtualization technologies decouple the software and hardware, and the network function software can be executed on COTS hardware. The benefits of using virtualization technologies in telecommunication network are:

-
Flexibility: Enabling services to be delivered via software on COTS hardware makes the deployment and redeployment of network functions more flexible, and allows network functions to be scaled dynamically.

-
Time-to-Market: Reducing the time for deployment or update/upgrade of new services would improve the time-to-market, thus allowing operators to better support changing business requirements.

-
OPEX saving: The decoupling of hardware and software allows the reduction of space, power and cooling requirements and hardware diversity, and makes the roll out, management and maintenance of network functions more efficient.

-
CAPEX saving: The decoupling of the network function software from purpose-built hardware allows the reuse of COTS hardware for new services, and to eliminate wasteful over-provisioning.
The mobile network will be composed of virtualized network functions and non-virtualized network elements in the future. Virtualized network functions, like traditional non-virtualized network elements, need also to be managed. 

Due to the decoupling of network function software and hardware, ETSI ISG NFV introduces the NFV Management and Orchestration architecture, which interacts with 3GPP network management system, to realize the management of virtualized network functions lifecycle and resource allocation. 3GPP specifies the management solution of mobile networks that include virtualized network functions and clarifies the relationship between 3GPP management architecture and ETSI NFV management architecture. 
The present document specifies the management concept, requirements and architecture for mobile networks that include virtualized network functions.
1
Scope

The present document specifies the management concepts, the management requirements and use cases from operators’ perspective for mobile networks that include virtualized network functions which can be part of EPC or IMS, and provides the management architecture for these mobile networks.

Editor’s note: Whether to use the phrase “provides the management architecture for these mobile networks.” is TBD.
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".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

None.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

CAPEX
CAPital EXpenditure
COTS
Commercial Off-The-Shelf
LCM
LifeCycle Management
NFV
Network Functions Virtualization

NFVO
Network Functions Virtualization Orchestrator

NS
Network Service
OPEX
OPerating EXpense

OSS
Operations Support System
VIM
Virtualized Infrastructure Manager
VNF
Virtualized Network Function
VNFM
Virtualized Network Function Manager
4
Background and Concepts
4.1 
Background

It is expected that future implementation options for the entities of the 3GPP system include various technologies for virtualization. Network and service providers make use of different information in several different ways which also may vary from network to network and from time to time. Hence, entities of the 3GPP system that have been implemented with virtualization options should be managed in the same manner as entities implemented with non-virtualization options, to the extent possible.
Virtualized 3GPP entities still require some underlying hardware resources. One of the NFV business objectives is that VNFs are procured independently from the underlying hardware resources. The underlying hardware resources are expected to be administered independently from the virtualized entities required for the 3GPP system.
4.2 
Concepts
5
Business level requirements
5.1 
Requirements

5.1.1 
General requirements
REQ-MAMO-CON-1 Operator shall be able to manage mobile networks that include virtualized network functions.
REQ-MAMO-CON-2 The management of mobile networks that include virtualized network functions should reuse the 3GPP existing management solutions as much as possible.
5.1.2 
FM requirements

5.1.3 
CM requirements

5.1.4 
PM requirements

5.1.5 
LCM requirements

5.1.6 
Policy Management requirements

5.2 
Actor roles
Editor’s note: This clause follows the 3GPP specification template, but it may not be applicable to this document.
5.3 
Telecommunications resources
Editor’s note: This clause follows the 3GPP specification template, but it may not be applicable to this document.
5.4

High-level use cases
5.4.1 
FM use cases

5.4.2 
CM use cases

5.4.3 
PM use cases

5.4.4 
LCM use cases 

Editor’s note: including package management and image management.
5.4.4.1 Use Case of Network Service instance Deployment  
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To deploy a NS instance in a mobile network that includes virtualized network functions
	

	Actors and Roles
	NM makes decision that a new NS instance needs to be deployed and sends a request to NFVO.
NFVO manages NS instantiation based on information included in the request.  
	

	Telecom resources
	Network Management. 
NFVO.
	

	Assumptions
	Existing VNFs could be used by the new NS instance.
	

	Pre-conditions
	
	

	Begins when 
	NM decides that a new NS instance is to be instantiated. 
	

	Step 1 (M)
	NM decides the type and capacity of a NS instance, and sets NS instantiation request with proper parameters. 
	

	Step 2 (M)
	NM sends NS instantiation request to NFVO.
	

	Step 3 (M)
	NFVO instantiates the NS instance based on NS instantiation request.
	

	Ends when (*)
	NM receives response from NFVO that a new NS instance is instantiated.
	

	Exceptions
	
	

	Post-conditions
	A new NS instance is ready for service. 
	

	Traceability (*)
	
	


5.4.5 
Policy Management use cases
6
Specification level requirements
6.1 
Requirements

6.1.1 
FM requirements

6.1.2 
CM requirements

6.1.3 
PM requirements

6.1.4 
LCM requirements

6.1.5 
Policy Management requirements

6.2 
Actor roles

Editor’s note: This clause follows the 3GPP specification template, but it may not be applicable to this document.
6.3 
Telecommunications resources
Editor’s note: This clause follows the 3GPP specification template, but it may not be applicable to this document.
6.4

Use cases
6.4.1 
FM use cases

6.4.2 
CM use cases

6.4.3 
PM use cases

6.4.4 
LCM use cases 

6.4.5 
Policy Management use cases
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