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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 physical equipment with software and hardware bound together. Virtualization technologies, in principle, can support network function software to be executed in 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 in and out dynamically.

-
Time-to-Market: Reducing the time for deployment 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.
Virtualized Networks, like non-virtualized networks, need also to be managed.

The present document investigates how virtualized networks can be managed. It investigates the relations of management architecture and management functions between virtualized network, non-virtualized networks and mixed networks. Whether the existing management architecture, management function and management models could be maximum reused and enhanced to satisfy the inclusion of the virtualized network management function are also studied.
1
Scope

The present document studies the network management of virtualized 3GPP specified core networks based on the architectural framework in ETSI GS NFV-MAN 001 [2]. It studies the network management of mixed core networks, which are comprized of virtualized 3GPP specified core networks and non virtualized 3GPP specified networks. 

It also identifies the potential impacts on the existing 3GPP management architecture and to propose potential solutions for the network management of fully virtualized networks and mixed networks.
The objectives of this study are:
-
Study the use cases and concepts for the network management of virtualized networks, which are applicable to 3GPP, taking into account the relevant use cases from ETSI.
-
Analyze and classify the network management scenarios when all instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the architectural framework in ETSI GS NFV-MAN 001 [2] (i.e. in fully virtualized networks).
-
Identify the requirements for potential solutions for the network management of virtualized networks when all instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the architectural framework in ETSI GS NFV-MAN 001 [2] (i.e. in fully virtualized networks).
-
Analyze and classify the network management scenarios when some instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the architectural framework in ETSI GS NFV-MAN 001 [2] (i.e. in mixed networks).
-
Identify the requirements for potential solutions for the network management of virtualized networks when some instances of 3GPP-defined network elements in a subsystem/domain are virtualized according to the architectural framework in ETSI GS NFV-MAN 001 [2] (i.e. in mixed networks). Study whether or not a single management system for mixed networks is required.
-
Identify the potential impacts on the existing 3GPP Management reference model.

-
Analyze the existing 3GPP Management reference model, interfaces, protocols and procedures to determine what can be re-used, adapted or extended, and whether new IRPs are needed for network management of virtualized networks.
-
Propose enhancements or extensions to the 3GPP Management reference model, if an impact is foreseen.
-
If needed, solution(s) for a single management system for mixed networks should be studied.

-
Provide recommendations for the standardization of the network management of fully virtualized networks and mixed networks, based on the result of the analysis and the potentially identified impacts, enhancements or extensions.

Editor’s note: the scope of this TR will be revisited before the study is concluded.
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]
ETSI GS NFV-MAN-001: "Network Function Virtualisation (NFV); Management and Orchestration".
3
Definitions 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
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
FFS
For Further Study
NFV
Network Functions Virtualization
NFVO
Network Functions Virtualization Orchestrator

OPEX
OPerating EXpense
OSS
Operations Support System
VIM
Virtualized Infrastructure Manager
VNF
Virtualized Network Function
VNFM
Virtualized Network Function Manager
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