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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Group Specification (GS) has been produced by ETSI Industry Specification Group (1SG) Network Functions
Virtualisation (NFV).

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the interfaces supported over the Os-Ma-nfvo reference point of the NFV-MANO
architectural framework [i.2] as well as the information elements exchanged over those interfaces.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI GS NFV-IFA 010: "Network Functions Virtualisation (NFV); Management and
Orchestration; Functional Requirements Specification”.

[2] ETSI GSNFV-IFA 011: "Network Functions Virtualisation (NFV); Management and
Orchestration; VNF Packaging Specification™.

[3] ETSI GS NFV-IFA 014: "Network Functions Virtualisation (NFV); Management and
Orchestration; Network Service Templates Specification".

[4] Recommendation ITU-T X. 733: "Information technology - Open Systems I nterconnection -
Systems Management: Alarm reporting function™.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".

[i.2] ETSI GSNFV-MAN 001: "Network Functions Virtualisation (NFV); Management and
Orchestration”.

[1.3] I SO/IEC 9646-7: "Information technology - Open Systems I nterconnection - Conformance testing

methodology and framework - Part 7: Implementation Conformance Statements”.

[i.4] ETSI GS NFV-IFA 005: "Network Functions Virtualisation (NFV); Management and
Orchestration; Or-Vi reference point - Interface and Information Model Specification”.

[i.5] ETSI GS NFV-IFA 007: "Network Functions Virtualisation (NFV); Management and
Orchestration; Or-V nfm reference point - I nterface and Information Model Specification”.
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[i.6] ETSI GS NFV-IFA 009: "Network Functions Virtualisation (NFV); Management and
Orchestration; Report on Architectural Options”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI GS NFV 003 [i.1] apply.

NOTE: A term defined in the present document takes precedence over the definition of the same term, if any, in
ETSI GSNFV 003 [i.1].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [i.1] and the following apply:

NOTE: An abbreviation defined in the present document takes precedence over the definition of the same
abbreviation, if any, in ETSI GSNFV 003 [i.1].

CP Connection Point
CPD Connection Point Descriptor
DF Deployment Flavour
FB Functional Block
NFP Network Forwarding Path
NSD Network Service Descriptor
PNFD Physical Network Function Descriptor
SAP Service Access Point
SAPD Service Access Point Descriptor
VL Virtual Link
VLD Virtual Link Descriptor
VNFFG VNF Forwarding Graph
VNFFGD VNF Forwarding Graph Descriptor
4 Overview of interfaces and information elements

associated to the Os-Ma-nfvo reference point

4.1 Introduction

This clause provides an overview of interfaces and information models associated to the Os-Ma-nfvo reference point.

The Os-Ma-nfvo reference point is used for exchanges between the OSS/BSS and the NFV Orchestrator (NFVO), and
supports the following interfaces:

. Network Service Descriptor (NSD) Management
. Network Service (NS) Lifecycle Management
. NS Performance Management
. NS Fault Management
e VNF Package Management
All the interfaces above are produced by the NFV O and consumed by the OSS/BSS.

The present document does not specify any interface produced by the OSS/BSS.
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The information elements exchanged via the interfaces above are also part of the present document.

4.2 Relation to other NFV group specifications

The present document is referencing information from the following ISG NFV Group Specifications:
. Management and Orchestration - Report on Architectural Options ETSI GS NFV-IFA 009 [i.6]:

- ETSI GS NFV-IFA 009 [i.6] provides architectural options that can influence the way some of the
Os-Ma-nfvo interfaces are used or might even suggest the need for extension.

. Management and Orchestration - Functional requirements specification ETSI GS NFV-IFA 010 [1]:

- Interfaces associated with the Os-Ma-nfvo reference point are based on the functional requirements
specified in ETSI GS NFV-IFA 010 [1] for the NFVO FB.

. Management and Orchestration - Or-V nfm reference point - Interface and Information Model Specification
ETSI GSNFV-IFA 007 [i.5].

4.3 Conventions

The following notations, defined in ISO/IEC 9646-7 [i.3], are used for the qualifier column of interface information
elements:

. M mandatory - the capability is required to be supported;
. O optiona - the capability may be supported or not;

. CM conditional mandatory - the capability is required to be supported and is conditional on the support of
some condition. This condition shall be specified in the Description column;

. CO conditional optional - the capability may be supported or not and is conditional on the support of some
condition. This condition shall be specified in the Description column.

The following notation is used for parameters that represent identifiers, and for attributes that represent identifiersin
information elements and notifications:

. If parameters are referring to an identifier of an actual object, their typeis"Identifier".

. If an object (information element or notification) contains an attribute that identifies the object, the type of that
attribute is "Identifier" and the description states that the attribute is the identifier of that particular notification
or information element.

EXAMPLE 1. Identifier "resourceld" of the "NetworkSubnet information element” has type "Identifier" and
description "Identifier of this NetworkSubnet information element".

. If an object (information element or notification) contains an attribute that references another object or objects
definedinan ETSI NFV GS, the type of the attribute is "Identifier", followed by thelist of objectsit
references.

EXAMPLE 2: "lIdentifier (Referenceto Vnfc)" or "ldentifier (Reference to Vnfc, Virtual Link (VL) or
Virtual Storage)".

. If the type of a parameter or attribute has been marked as "Not specified” in the "Content" column, this means
that its specification is |eft for the protocol design/data model design stage.
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5 Reference point and interface requirements

5.1

Introduction

This clause defines requirements applicable to interfaces in the specific context of the Os-Ma-nfvo reference point.

5.2

Os-Ma-nfvo reference point requirements

Table 5.2-1 specifies requirements applicable to the Os-Ma-nfvo reference point.

Table 5.2-1: Os-Ma-nfvo reference point requirements

Numbering

Functional requirement description

Os-Ma-nfvo.001

The Os-Ma-nfvo reference point shall support the NSD Management interface produced
by the NFVO.

Os-Ma-nfvo.002

The Os-Ma-nfvo reference point shall support the NS Lifecycle Management interface
produced by the NFVO.

0Os-Ma-nfvo.003

Void.

Os-Ma-nfvo.004

The Os-Ma-nfvo reference point shall support the NS Performance Management
interface produced by the NFVO.

Os-Ma-nfvo.005

The Os-Ma-nfvo reference point shall support the NS Fault Management interface
produced by the NFVO.

Os-Ma-nfvo.006

The Os-Ma-nfvo reference point shall support the VNF Package Management interface
produced by the NFVO.

Os-Ma-nfvo.007

Any interaction on the Os-Ma-Nfvo reference point concerning a VNF shall be associated
with at least one NS instance.

5.3

5.3.1

Interface requirements

NSD Management interface requirements

Table 5.3.1-1 specifies requirements applicable to the NSD management interface produced by the NFVO on the
Os-Ma-nfvo reference point.

Table 5.3.1-1: NSD management interface requirements

Numbering

Functional requirement description

Os-Ma-nfvo.Nsd.001

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support on-boarding NSD.

Os-Ma-nfvo.Nsd.002

The NSDManagement interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support disabling an NSD.

Os-Ma-nfvo.Nsd.003

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support enabling an NSD.

Os-Ma-nfvo.Nsd.004

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support updating an NSD. See note.

Os-Ma-nfvo.Nsd.005

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support guerying NSDs.

Os-Ma-nfvo.Nsd.006

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support deleting an NSD.

Os-Ma-nfvo.Nsd.007

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support providing notifications about the on-boarding of NSDs.

Os-Ma-nfvo.Nsd.008

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support providing notifications as a result of changes on NSD states.

Os-Ma-nfvo.Nsd.009

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support on-boarding Physical Network Function Descriptor (PNFD).

Os-Ma-nfvo.Nsd.010

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support updating a PNFD.

Os-Ma-nfvo.Nsd.011

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support deleting a PNFD.
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Numbering

Functional requirement description

Os-Ma-nfvo.Nsd.012

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support querying PNFDs.

Os-Ma-nfvo.Nsd.013

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support subscribing to notifications related to NSD management changes.

Os-Ma-nfvo.Nsd.014

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support fetching an NSD.

Os-Ma-nfvo.Nsd.015

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support fetching a PNFD.

Os-Ma-nfvo.Nsd.016

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support providing notifications about the on-boarding of PNFDs.

Os-Ma-nfvo.Nsd.017

The NSD Management interface produced by the NFVO on the Os-Ma-nfvo reference point
shall support providing notifications about the deletion of PNFDs.

NOTE: Updating an NSD can include changing the operational state of the NSD and updating the user defined
data.
5.3.2 NS Lifecycle Management interface requirements

Table 5.3.2-1 specifies requirements applicable to the network service lifecycle management interface produced by the
NFVO on the Os-Ma-nfvo reference point.

Table 5.3.2-1: Network service lifecycle management interface requirements

Numbering

Functional requirement description

Os-Ma-nfvo.NsLcm.001

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support instantiating an NS.

Os-Ma-nfvo.NsLcm.002

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support terminating an NS.

Os-Ma-nfvo.NsLcm.003

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support querying NSs.

Os-Ma-nfvo.NsLcm.004

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support scaling an NS.

Os-Ma-nfvo.NsLcm.005

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support updating an NS.

Os-Ma-nfvo.NsLcm.006

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support creating a classification and selection rule for the existing Network
Forwarding Path (NFP) instance.

Os-Ma-nfvo.NsLcm.007

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support updating the classification and selection rule for the existing NFP instance.

Os-Ma-nfvo.NsLcm.008

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support instantiating an NS which includes existing VNF instance(s).
See notes 1 and 3.

Os-Ma-nfvo.NsLcm.009

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support updating an NS which includes existing VNF instance(s).
See notes 2 and 3.

Os-Ma-nfvo.NsLcm.010

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support healing an NS.

Os-Ma-nfvo.NsLcm.011

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support sharing a VNF instance or a nested NS instance between multiple NS
instances. See note 3.

Os-Ma-nfvo.NsLcm.012

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support instantiating a VNF instance explicitly as part of the update of an NS.

Os-Ma-nfvo.NsLcm.013

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support adding/removing an existing VNF instance to/from an NS instance as part
of the update of an NS. See note 4.

Os-Ma-nfvo.NsLcm.014

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support scaling a VNF instance explicitly as part of the scaling of an NS.

Os-Ma-nfvo.NsLcm.015

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support querying information about a VNF instance as part of the query of an NS.

Os-Ma-nfvo.NsLcm.016

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support healing a VNF instance explicitly as part of the healing of an NS.

Os-Ma-nfvo.NsLcm.017

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support changing the state of a VNF instance explicitly as part of the update of an
NS. See note 5.
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Numbering

Functional requirement description

Os-Ma-nfvo.NsLcm.018

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support changing the deployment flavour (DF) of a VNF instance explicitly as part of
the update of an NS.

Os-Ma-nfvo.NsLcm.019

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support modifying information and/or the configuration parameters of a VNF
instance explicitly as part of the update of an NS.

Os-Ma-nfvo.NsLcm.036

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support changing the external connectivity of a VNF instance explicitly as part of the
update of an NS.

Os-Ma-nfvo.NsLcm.021

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support providing additional affinity or anti-affinity rules when instantiating an NS.

Os-Ma-nfvo.NsLcm.035

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support creating a NS instance identifier and the associated instance of an NS
information element.

Os-Ma-nfvo.NsLcm.022

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support deleting a NS instance identifier and the associated instance of an NS
information element.

Os-Ma-nfvo.NsLcm.023

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support adding/removing an existing nested NS instance to/from an NS instance
explicitly as part of the update of an NS.

Os-Ma-nfvo.NsLcm.024

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support adding new Service Access Point (SAP) to an NS and removing existing
SAP from a NS explicitly as part of the update of an NS.

Os-Ma-nfvo.NsLcm.025

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support associating a new NSD version to an existing NS instance explicitly as part
of the update of an NS.

Os-Ma-nfvo.NsLcm.026

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support moving existing VNF instance(s) from one NS instance (source) to another
NS instance (destination) explicitly as part of the update of an NS.

Os-Ma-nfvo.NsLcm.027

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support adding a new VNFFG to an NS instance, remove existing VNF Forwarding
Graph (VNFFG) and updating a VNFFG from an NS instance explicitly as part of the update of
an NS.

Os-Ma-nfvo.NsLcm.028

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support querying the status of an NS lifecycle management operation.

Os-Ma-nfvo.NsLcm.029

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support providing to the OSS/BSS notifications about changes of an NS instance
that are related to NS lifecycle management operations.

Os-Ma-nfvo.NsLcm.030

Notifications provided on the NS lifecycle interface produced by the NFVO on the Os-Ma-nfvo
reference point shall contain information about the type of the NS lifecycle change, the
addition/deletion/modification of VNFs and/or Physical Network Functions (PNFs), about
change in the connectivity between elements of the NS. See note 7.

Os-Ma-nfvo.NsLcm.031

Notifications provided on the NS lifecycle management interface produced by the NFVO on the
Os-Ma-nfvo reference point shall contain information about the VLs and VNFFGs that are
added/modified/deleted as part of the NS lifecycle operation. See note 6.

Os-Ma-nfvo.NsLcm.032

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support notifying the result (successful or failed) of NS instantiation with indicating
the NS instance Id.

Or-Ma-nfvo.NsLcm.033

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support providing to the OSS/BSS notifications about creation and deletion of an
NS instance identifier and the associated instance of an NS information element, further
referred to as NS identifier creation/deletion notifications.

Or-Ma-nfvo.NsLcm.034

The NS lifecycle management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support subscribing to NS lifecycle change notifications and to NS identifier
creation/deletion notifications.

Or-Ma-nfvo.NsLcm.037

The NS Lifecycle Management interface produced by the NFVO on the Os-Ma-nfvo reference
point shall support the capability to invoke NS error handling operation(s) after the NS life
cycle operation occurrence fails. See notes 8 and 9.
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Numbering

Functional requirement description

NOTE 1: The existing VNF instance(s) may need to be modified as part of NS instantiation.

NOTE 2: The existing VNF instance(s) may need to be modified as part of NS update.

NOTE 3: A VNF instance or a nested NS instance can be shared between NS instances managed by the same NFVO.

NOTE 4: If the VNF instance being removed is no longer part of any NS instance, it will be terminated.

NOTE 5: Changing the state of a VNF instance refers to starting or stopping a VNF instance. These operations are
complementary to instantiating or terminating a VNF.

NOTE 6: This provides information about VLs and VNFFGs points used by the NS and whose creation was triggered by

the NFVO.

NOTE 7: The modification of VNFs includes VNF scaling, change of VNF flavours, VNF healing, change of VNF
operational state, modification of VNF information, and/or VNF configuration parameters and the change of VNF
external connectivity.

NOTE 8: Itis up to the protocol design stage to design the detail error handling operation(s).

NOTE 9: It depends on the NS capabilities whether and how the operation(s) are supported by a particular NS.

5.3.3 Void

5.3.4

NS Performance Management interface requirements

Table 5.3.4-1 specifies requirements applicabl e to the network service performance management interface produced by
the NFV O on the Os-Ma-nfvo reference point.

Table 5.3.4-1: Network service performance management interface requirements

Numbering

Requirements description

Os-Ma-Nfvo.NsPm.001

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to control the collection and reporting of
performance information for NSs.

Os-Ma-Nfvo.NsPm.002

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support the capability to notify the availability of performance
information. See note 1.

Os-Ma-Nfvo.NsPm.003

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall expose the type of performance information that the NFVO can
collect from the NSs.

Os-Ma-Nfvo.NsPm.004

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to create a PM job specifying the type of
resource(s) and performance information that the OSS/BSS requires.

Os-Ma-Nfvo.NsPm.005

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to create a PM job specifying the granularity
for collection and reporting of performance information on NSs.

Os-Ma-Nfvo.NsPm.006

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to delete one or more explicitly identified PM
job(s).

Os-Ma-Nfvo.NsPm.007

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support periodic collection of performance information (bounded or
unbounded).

Os-Ma-Nfvo.NsPm.008

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference shall support the grouping of measurements. See note 2.

Os-Ma-Nfvo.NsPm.009

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to manage the thresholds on the performance
information collected by the NFVO for NSs. See note 3.

Os-Ma-Nfvo.NsPm.010

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support the capability to notify about a threshold defined for a
specified metric of NSs being crossed.

Os-Ma-Nfvo.NsPm.011

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall enable the OSS/BSS to receive natifications related to threshold
crossing.

Os-Ma-Nfvo.NsPm.012

The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo
reference point should support querying the list of active PM jobs and defined threshold
conditions by the consumer entity that created them.
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Numbering Requirements description

Os-Ma-Nfvo.NsPm.013 The NS Performance Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support the deletion of threshold conditions on the performance

information collected by the NFVO for NSs.

NOTE 1: Performance information on a given NS results from either collected performance information of the
virtualised resources impacting the connectivity of this NS instance or VNF performance information issued
by the VNFM for the VNFs that is part of this NS instance. The latter performance information also results
from collected performance information of the virtualised resources.

NOTE 2: The group does not imply any modification/aggregation of performance measurements data and may be
viewed as an alias for a pre-defined list of measurements. The group can be created by VNF, by NS, by
virtual machine, etc.

NOTE 3: Management of thresholds includes creation, deletion and query of the thresholds on the performance
information collected.

5.35 NS Fault Management interface requirements

Table 5.3.5-1 specifies requirements applicable to the network service fault management interface produced by the
NFVO on the Os-Ma-nfvo reference point.

Table 5.3.5-1: Network service fault management interface requirements

Numbering Requirements description
Os-Ma-nfvo.NsFm.001 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support collecting NSs fault information. See note.
Os-Ma-nfvo.NsFm.002 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support providing alarm notifications related to faults on
NSs to the OSS/BSS.

Os-Ma-nfvo.NsFm.003 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support providing a notification when there is a change in
the alarm information on NS.

Os-Ma-nfvo.NsFm.004 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support the sending of notification to the OSS/BSS when
an alarm on an NS has been created.

Os-Ma-nfvo.NsFm.005 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support the sending of naotification to the OSS/BSS when
an alarm on an NS has been cleared.

Os-Ma-nfvo.NsFm.006 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall allow unambiguous identification of the alarm on an NS
sent to the OSS/BSS.

Os-Ma-nfvo.NsFm.007 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall allow unambiguous identification of the NS causing the
alarm.

Os-Ma-nfvo.NsFm.008 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall allow unambiguous identification of the alarm cause.

Os-Ma-nfvo.NsFm.009 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support alarm acknowledgement.

Os-Ma-nfvo.NsFm.010 The NS Fault Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support the sending of naotification to the OSS/BSS when

the alarm list has been rebuilt.

NOTE: Faultinformation on a given NS instance can include the information related to the alarm (e.g. alarm
created, alarm cleared, etc.), alarm cause(s) and identification of this NS instance and fault information
concerning the virtualised resources supporting the constituent VNFs for this NS instance and the virtualised
resources supporting the connectivity of this NS instance.
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5.3.6  VNF Package Management interface requirements

Table 5.3.6-1 specifies requirements applicabl e to the VNF Package management interface produced by the NFVO on
the Os-Ma-nfvo reference point.

Table 5.3.6-1: VNF Package management interface requirements

Numbering Functional requirement description
Os-Ma-nfvo.VnfPkgm.001 |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support on-boarding a VNF Package.
Os-Ma-nfvo.VnfPkgm.002  |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo
reference point shall support disabling a VNF Package.

Os-Ma-nfvo.VnfPkgm.003  |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support enabling a VNF Package.

Os-Ma-nfvo.VnfPkgm.004 | The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support querying VNF Package information. See note 1.

Os-Ma-nfvo.VnfPkgm.005 |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support deleting a VNF Package.

Os-Ma-nfvo.VnfPkgm.006  |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support providing notifications about the on-boarding of VNF

Packages.

Os-Ma-nfvo.VnfPkgm.007  |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support providing notifications as a result of changes on VNF

Package states.

Os-Ma-nfvo.VnfPkgm.008 |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support fetching a VNF Package, or selected artifacts contained in

a package.

Os-Ma-nfvo.VnfPkgm.009  |Void.

Os-Ma-nfvo.VnfPkgm.010 |The VNF Package Management interface produced by the NFVO on the Os-Ma-nfvo

reference point shall support updating VNF Package information. See note 2.

NOTE 1: VNF Package information can include information such as release date, vendor info, manifest, VNFD, SW
image meta-data, files contained in the VNF Package, etc.

NOTE 2: Updating VNF package information can include changing the operational state of the VNF package and
updating the user defined data.

6 OSS exposed interfaces

No interface is exposed by the OSS/BSS FB to NFV O over the Os-Ma-nfvo reference point.

7 NFVO exposed interfaces

7.1 Introduction

This clause defines the interfaces exposed by the NFV O towards the OSS/BSS over the Os-Ma-nfvo reference point.

NOTE: Thefact that information elements and attributes are presented in tabular form does not preclude protocol
designs in which these information elements and attributes are encoded in different parts of request and
response messages. For example, in aRESTful interface, parts of them may be encoded in the URL, in
the message header, in the message body or any combination thereof.

7.2 NSD Management interface

7.2.1 Description

This interface alows the management of NSDs and associated PNFDs. Virtual Link Descriptors (VLDs) and VNF
Forwarding Graph Descriptors (VNFFGDSs) are considered as part of the NSD and handled along with it.
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The following operations are defined for this interface:
J Create NSD Info;
. Upload NSD;
. Fetch NSD;
. Update NSD Info;
. Delete NSD;
. Query NSD Info;
. Create PNFD Info;
. Upload PNFD;
. Fetch PNFD;
. Update PNFD Info;
. Delete PNFD;
. Query PNFD Info;
. Subscribe, for subscribing to notifications related to NSD and PNFD management changes;
o Notify, for delivering notifications related to NSD and PNFD management changes,

e  Terminate Subscription operation: for terminating a particular subscription related to NSD and PNFD
management changes;

. Query Subscription Info operation: for querying subscription information related to NSD and PNFD
management changes.

In the present document, the on-boarding of an NSD or PNFD includes:
1) Creating an NSD information object or PNFD information object.
2) Uploading the NSD or PNFD.
3) Processing the NSD or PNFD, including validation, inside the NFVO.

An NSD or PNFD isreferred as "on-boarded" only after these three procedures are successfully accomplished.

7.2.2 Upload NSD operation

7221 Description

This operation will upload an NSD to the NFVO. An NSD information object shall be created a priori viathe Create
NSD Info operation. Only one NSD is allowed per NSD information object.

Associated descriptors (VLD and VNFFGD), that are part of the NSD, are uploaded at the same time.
All descriptors needed by the NSD: VNFD, PNFD and NSD for nested NSs shall be on-boarded before this operation.

The user may use this operation to upload a new NSD version, which can be associated to an NS instance with the
Update NS operation (see clause 7.3.5). Different NSD versions have the same "nsdinvariantld” attribute, but different
"nsdld" attributes and different NSD information objects. The design of different NSD versions and their business logic
isout of scope of the present document.

Table 7.2.2.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.
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Table 7.2.2.1-1: Upload NSD operation

Message Requirement Direction
UploadNsdRequest  |Mandatory OSS/BSS = NFVO
UploadNsdResponse |Mandatory NFVO > OSS/BSS

7.2.2.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.2.2- 1.

Table 7.2.2.2-1: Upload NSD operation input parameters

Parameter | Qualifier | Cardinality | Content Description

nsdinfold M 1 Identifier |Identifier of the NSD information object associated with the NSD to
be uploaded.

nsd M 1 Nsd NSD to be uploaded.

7.2.2.3 Output parameters

No output parameter.

7224 Operation results

The result of the operation indicates whether the uploading and processing, including validation, of the NSD has been
successful or not with a standard success/error result.

After a successful result, the NSD and all referenced descriptors are known to and validated by the NFVO. The
associated NSD information object is updated with the information populated from the validated NSD. The NSD is

on-boarded and isin "ENABLED, NOT_IN_USE" state, allowing its use for NS lifecycle management. See the NSD
state model in clause D.2.

7.2.3 Void
7.24 Void

7.2.5 Update NSD Info operation

7.25.1 Description

This operation will update the user defined data and/or the operational state of an existing NSD information object. The
usage state shall not change as a result of the operation.

Table 7.2.5.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.2.5.1-1: Update NSD Info operation

Message Requirement Direction
UpdateNsdInfoRequest  |Mandatory OSS/BSS = NFVO
UpdateNsdInfoResponse |Mandatory NFVO = OSS/BSS
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7.25.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.5.2-1.

Table 7.2.5.2-1: Update NSD Info operation input parameters

Parameter Qualifier Cardinality Content Description
nsdinfold M 1 Identifier Identifier of the NSD information object to be
updated.
userDefinedData (0] 0..N KeyValuePair User defined data to be updated. For existing
keys, the value is replaced. See note.
operationalState M 0.1 OperationalState: |Operational state of the on-boarded NSD.
Enum See note.
{ENABLED,
DISABLED}
NOTE: At least one of the two parameters shall be present. If NSD is not on-boarded, the operation is used only
to update existing or add additional user defined data using the userDefinedData parameter.

7.2.5.3 Output parameters

No output parameter.

7254 Operation results

The result of the operation indicates if it has been successful or not with a standard success/error result.

7.2.6 Delete NSD operation

7.26.1 Description

This operation will delete one or more NSD(s). The associated NSD information objects will be deleted as well.
It ispossible to delete only asingle version of an NSD or all versions.

An NSD can only be deleted when there is no NS instance using it and the operational stateis DISABLED.

Table 7.2.6.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.6.1-1: Delete NSD operation

Message Requirement Direction
DeleteNsdRequest |Mandatory OSS/BSS = NFVO
DeleteNsdResponse |Mandatory NFVO - OSS/BSS

7.2.6.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.6.2-1.

Table 7.2.6.2-1: Delete NSD operation input parameters

Parameter Qualifier | Cardinality | Content Description

nsdinfold M 1..N Identifier |Identifier of the NSD information objects to be deleted. See
note.

NOTE: Itis up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation
that allows to delete multiple NSDs in one request, or as a series of requests that delete one NSD at a time.
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7.2.6.3 Output parameters
The output parameters returned by the operation shall follow the indications provided in table 7.2.6.3-1.

Table 7.2.6.3-1: Delete NSD operation output parameters

Parameter Qualifier Cardinality Content Description
deletedNsdInfold M 1..N Identifier Identifier of the deleted NSD information
objects.
7.26.4 Operation results

The result of the operation indicatesiif it has been successful or not with a standard success/error result.
71.2.7 Query NSD Info operation

7.2.7.1 Description

This operation will enable the OSS/BSS to query the NFVO concerning details of one or more NSD information
objects.

Table 7.2.7.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.2.7.1-1: Query NSD Info operation

Message Requirement Direction
QueryNsdinfoRequest  |Mandatory OSS/BSS > NFVO
QueryNsdinfoResponse |Mandatory NFVO - OSS/BSS

7.2.7.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.7.2- 1.

Table 7.2.7.2-1: Query NSD Info operation input parameters

Parameter Qualifier | Cardinality | Content Description

filter M 1 Filter Filter defining the NSD information objects on which the query
applies, based on attributes of the NSD information objects.

It can also be used to specify one or more NSD information
objects to be queried by providing their identifiers.

attributeSelector |M 0..N String Provides a list of attribute names of the NSD information
objects. If present, only these attributes are returned for the
NSD information objects matching the filter.

If absent, the complete NSD information objects are returned.

7.2.7.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.7.3-1.

Table 7.2.7.3-1: Query NSD Info operation output parameters

Parameter | Qualifier | Cardinality | Content Description
gueryResult M 0..N Nsdinfo  |Details of the NSD information objects matching the input filter.
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7.27.4 Operation results

After success operation, the NFVO has queried the internal NSD information objects. The result of the operation
indicates if it has been successful or not with a standard success/error result. For a particular query, the NSD
information objects that the consumer has access to and that match the filter are returned.

7.2.8 Upload PNFD operation

7.28.1 Description

This operation will upload a PNFD to the NFVO, making it available to be used by NSDs. A PNFD information object
shall be created a priori viathe Create PNFD Info operation. Only one PNFD is allowed per PNFD information object.

The user may use this operation to upload a new PNFD version. Different PNFD versions have the same
"pnfdinvariantld” attribute, but different "pnfdld" attributes and different PNFD information objects. The design of
different PNFD versions and their businesslogic is out of scope of the present document.

Table 7.2.8.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.8.1-1: Upload PNFD operation

Message Requirement Direction
UploadPnfdRequest |Mandatory OSS/BSS = NFVO
UploadPnfdResponse |Mandatory NFVO - OSS/BSS

7.2.8.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.8.2-1.

Table 7.2.8.2-1: Upload PNFD operation input parameters

Parameter | Qualifier | Cardinality | Content Description

pnfdinfold (M 1 Identifier |Identifier of the PNFD information object associated with the PNFD
to be uploaded.

pnfd M 1 Pnfd PNFD to be uploaded.

7.2.8.3 Output parameters

No output parameter.

7.28.4 Operation results

The result of the operation indicates whether the uploading and processing, including validation, of the PNFD has been
successful or not with a standard success/error result.

Once on-boarded, the PNFD is known to and validated by the NFVO. The associated PNFD information object is
updated with the information populated from the validated PNFD.

7.2.9 Update PNFD Info operation

7.29.1 Description
This operation will update the user defined data of an existing PNFD information object.
Table 7.2.9.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.
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Table 7.2.9.1-1: Update PNFD Info operation

Message Requirement Direction
UpdatePnfdinfoRequest |Mandatory OSS/BSS = NFVO
UpdatePnfdInfoResponse |Mandatory NFVO = OSS/BSS

7.2.9.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.9.2- 1.

Table 7.2.9.2-1: Update PNFD Info operation input parameters

Parameter Qualifier Cardinality Content Description
pnfdinfold M 1 Identifier Identifier of the PNFD information object to
be updated.
userDefinedData (0] 0..N KeyValuePair |User defined data to be updated. For existing
Keys, the value is replaced.

7.2.9.3 Output parameters
No output parameter.
7.29.4 Operation results

The result of the operation indicates if it has been successful or not with a standard success/error result.

7.2.10 Delete PNFD operation

7.2.10.1 Description
This operation will delete one or more PNFDs. The associated PNFD information objects will be deleted as well.

A PNFD can only be deleted when thereis no NS (in the active or NOT_INSTANTIATED state) using it and thereis
no NSD referring to it.

Table 7.2.10.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.10.1-1: Delete PNFD operation

Message Requirement Direction
DeletePnfdRequest  |Mandatory OSS/BSS > NFVO
DeletePnfdResponse |Mandatory NFVO > OSS/BSS

7.2.10.2 Input parameters

Theinput parameters sent when invoking the operation shall follow the indications provided in table 7.2.10.2- 1.

Table 7.2.10.2-1: Delete PNFD operation input parameters

Parameter Qualifier | Cardinality | Content Description
pnfdinfold M 1..N Identifier |ldentifier of the PNFD information object(s) to be deleted.
applyOnAllVersions |O 0.1 Boolean |Indicates if the delete operation is to be applied on all

versions of these PNFD instances.
By default, if not present, it applies only on the current
version.

NOTE: Itis up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation
that allows to delete multiple PNFD in one request, or as a series of requests that delete one PNFD at a time.

ETSI



31 ETSI GS NFV-IFA 013 V2.5.1 (2018-08)

7.2.10.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.10.3- 1.

Table 7.2.10.3-1: Delete PNFD operation output parameters

Parameter Qualifier | Cardinality | Content Description
deletedPnfdinfold |M 1..N Identifier |Identifier of the deleted PNFD
information objects.

7.2.10.4 Operation results

The result of the operation indicatesiif it has been successful or not with a standard success/error result.

7.2.11 Query PNFD Info operation

7.211.1 Description

This operation will enable the OSS/BSS to query the NFV O concerning details of one or more PNFD information
objects.

Table 7.2.11.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.11.1-1: Query PNFD Info operation

Message Requirement Direction
QueryPnfdinfoRequest Mandatory OSS/BSS > NFVO
QueryPnfdinfoResponse  |Mandatory NFVO - OSS/BSS

7.2.11.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.11.2-1.

Table 7.2.11.2-1: Query PNFD Info operation input parameters

Parameter Qualifier | Cardinality | Content Description
filter M 1 Filter Filter defining the PNFD information objects on which the
query applies, based on attributes of the PNFD information
objects.

It can also be used to specify one or more PNFD information
objects to be gqueried by providing their identifiers.

attributeSelector |M 0..N String Provides a list of attribute names of the PNFD information
object. If present, only these attributes are returned for the
PNFD information objects matching the filter.

If absent, the complete PNFD information objects are
returned.

7.2.11.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.11.3-1.

Table 7.2.11.3-1: Query PNFD Info operation output parameters

Parameter | Qualifier | Cardinality | Content Description
queryResult M 0..N Pnfdinfo |Details of the PNFD information objects matching the input
filter.
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7.2.11.4 Operation results

After success operation, the NFVO has queried the internal PNFD information objects. The result of the operation
indicates if it has been successful or not with a standard success/error result. For a particular query, the PNFD
information objects that the consumer has accessto and that are matching the filter are returned.

7.2.12 Subscribe operation

7.212.1 Description

This operation enables the OSS/BSS to subscribe with afilter for the notifications related to changes of NSD and PNFD
sent by the NFVO.

NOTE: Specification of the filtering mechanism isleft for the protocol design stage.

Table 7.2.12.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.2.12.1-1: Subscribe operation

Message Requirement Direction
SubscribeRequest Mandatory OSS/BSS = NFVO
SubscribeResponse Mandatory NFVO > OSS/BSS
7.2.12.2 Input parameters

Theinput parameters sent when invoking the operation shall follow the indications provided in table 7.2.12.2-1.

Table 7.2.12.2-1: Subscribe operation input parameters

Parameter | Qualifier | Cardinality | Content Description

filter M 1 Filter Input filter for selecting the NSD(s)/PNFD(s) and the related change
notifications to subscribe to. This filter can contain information
about specific types of changes to subscribe to, or attributes of the
NsdInfo/Pnfdinfo.

7.2.12.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.12.3- 1.

Table 7.2.12.3-1: Subscribe operation output parameters

Parameter Qualifier Cardinality Content Description
subscriptionld M 1 Identifier Identifier of the subscription realized.

7.2.12.4 Operation results

After successful subscription, the consumer (OSS/BSS) is registered to receive notifications about changes of
NSD/PNFD.

The result of the operation shall indicate if the subscription has been successful or not with a standard success/error
result. For a particular subscription, only notifications matching the filter will be delivered to the consumer.

7.2.13 Notify operation

7.2.13.1 Description

This operation distributes notifications to subscribers related to NSD/PNFD Management changes. It is a one-way
operation issued by the NFVO that cannot be invoked as an operation by the consumer (OSS/BSS).
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Table 7.2.13.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

The following notification is sent by this operation:

Table 7.2.13.1-1: Notify operation

Message |Requirement

Direction

Notify Mandatory

NFVO - OSS/BSS

NsdOnBoardingNotification. See clause 8.2.6.

NsdChangeNotification. See clause 8.2.7.

NsdDel etionNotification. See clause 8.2.8.

PnfdOnBoardingNoatification. See clause 8.2.9.

PnfdDeletionNotification. See clause 8.2.10.

7.2.14 Terminate Subscription operation

7.2.14.1 Description

This operation enables the OSS/BSS to terminate a particular subscription.

Table 7.2.14.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

7.2.14.2

Table 7.2.14.1-1 Terminate Subscription operation

Message

Requirement

Direction

TerminateSubscriptionRequest  |Mandatory

OSS/BSS > NFVO

TerminateSubscriptionResponse |Mandatory

NFVO - OSS/BSS

Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.14.2-1.

Table 7.2.14.2-1: Terminate Subscription operation input parameters

Parameter Qualifier Cardinality Content Description
subscriptionid M 1 Identifier Identifier of the subscription to be terminated.
7.2.14.3 Output parameters

No output parameter.

7.2.14.4

Operation results

After successful termination of a subscription, the identified subscription does not exist anymore, and the OSS/BSS will
not receive notifications related that subscription any longer. The result of the operation shall indicate if the subscription
termination has been successful or not with a standard success/error resullt.
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7.2.15 Query Subscription Info operation

7.2.151 Description
This operation enables the OSS/BSS to query information about subscriptions.
Table 7.2.15.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.15.1-1 Query Subscription operation

Message Requirement Direction
QuerySubscriptioninfoRequest  |Mandatory OSS/BSS = NFVO
QuerySubscriptionInfoResponse |Mandatory NFVO - OSS/BSS

7.2.15.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.15.2-1.

Table 7.2.15.2-1: Query Subscription Info operation input parameters

Parameter | Qualifier | Cardinality | Content Description

filter M 1 Filter Filtering criteria to select one or a set of subscriptions. Details are
left for the protocol design stage.

7.2.15.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.15.3- 1.

Table 7.2.15.3-1: Query Subscription Info operation output parameters

Parameter | Qualifier | Cardinality Content Description

queryResult |M 0..N Not specified |Information about the subscription(s) matching the query.
Details are left for the protocol design stage.

7.2.15.4 Operation results

After successful operation, the NFVO has queried the internal subscription objects. The result of the operation indicates
if it has been successful or not with a standard success/error result. For a particular query, information about the
subscriptions to notifications related to NSD/PNFD management that the OSS/BSS has access to and that are matching
the filter shall be returned.

7.2.16 Create NSD Info operation

7.2.16.1 Description
This operation will create an NSD information object in the NFV O for the NSD to be upl oaded.

Table 7.2.16.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.2.16.1-1: Create NSD Info operation

Message Requirement Direction
CreateNsdInfoRequest  |Mandatory OSS/BSS > NFVO
CreateNsdInfoResponse |Mandatory NFVO > OSS/BSS
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The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.16.2- 1.

Table 7.2.16.2-1: Create NSD Info operation input parameters

Parameter Qualifier | Cardinality Content Description
userDefinedData  |O 0..N KeyValuePair |User defined data for the NSD to be uploaded.
7.2.16.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.16.3-1.

Table 7.2.16.3-1: Create NSD Info operation output parameters

Parameter Qualifier Cardinality Content Description
nsdinfold M 1 Identifier Identifier of the created NSD information
object.
7.2.16.4 Operation results

The result of the operation indicates whether the creation of NSD information object has been successful or not with a
standard success/error result.

The nsdinfold is only returned when the operation has been successful.

7.2.17 Fetch NSD operation

7.2.17.1

This operation will fetch an NSD from the NFVO.

Description

Associated descriptors (VLD and VNFFGD), that are part of the NSD, are fetched at the same time.

Table 7.2.17.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

7.2.17.2

Table 7.2.17.1-1: Fetch NSD operation

Message Requirement Direction
FetchNsdRequest  |Mandatory OSS/BSS > NFVO
FetchNsdResponse |Mandatory NFVO - OSS/BSS

Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.17.2-1.

Table 7.2.17.2-1: Fetch NSD operation input parameters

Parameter | Qualifier | Cardinality | Content Description

nsdinfold M 1 Identifier |ldentifier of the NSD information object associated with the NSD to
be fetched.

7.2.17.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.17.3-1.
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Table 7.2.17.3-1: Fetch NSD operation output parameters

Parameter | Qualifier | Cardinality | Content Description
nsd M 1 Nsd The fetched NSD.

7.217.4 Operation results

The result of the operation indicates whether the fetching of the NSD has been successful or not in the NFVO with a
standard success/error result.

7.2.18 Create PNFD Info operation

7.2.18.1 Description
This operation will create a PNFD information object in the NFVO for the PNFD to be uploaded.

Table 7.2.18.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.2.18.1-1: Create PNFD Info operation

Message Requirement Direction
CreatePnfdIinfoRequest  |Mandatory OSS/BSS > NFVO
CreatePnfdInfoResponse |Mandatory NFVO - OSS/BSS

7.2.18.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.18.2-1.

Table 7.2.18.2-1: Create PNFD Info operation input parameters

Parameter Qualifier | Cardinality Content Description
userDefinedData |O 0..N KeyValuePair |User defined data for the PNFD to be uploaded.

7.2.18.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.18.3-1.

Table 7.2.18.3-1: Create PNFD Info operation output parameters

Parameter | Qualifier | Cardinality | Content Description
pnfdinfold  [M 1 Identifier |Identifier of the created PNFD information object.

7.2.18.4 Operation results

The result of the operation indicates whether the creation of PNFD information object has been successful or not with a
standard success/error result.

The pnfdinfold is only returned when the operation has been successful.

7.2.19 Fetch PNFD operation

7.2.19.1 Description
This operation will fetch a PNFD from the NFVO.
Table 7.2.19.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.
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Table 7.2.19.1-1: Fetch PNFD operation

Message Requirement Direction
FetchPnfdRequest |Mandatory OSS/BSS = NFVO
FetchPnfdResponse |Mandatory NFVO - OSS/BSS

7.2.19.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.2.19.2-1.

Table 7.2.19.2-1: Fetch PNFD operation input parameters

Parameter | Qualifier | Cardinality | Content Description

pnfdinfold (M 1 Identifier |Identifier of the PNFD information object associated with the PNFD
to be fetched.

7.2.19.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.2.19.3- 1.

Table 7.2.19.3-1: Fetch PNFD operation output parameters

Parameter Qualifier Cardinality Content Description
pnfd M 1 Pnfd The fetched PNFD.

7.2.19.4 Operation results

The result of the operation indicates whether the fetching of the PNFD has been successful or not in the NFVO with a
standard success/error result.

7.3 NS Lifecycle Management interface

7.3.1 Description

Thisinterface allows the OSS/BSS to invoke NS lifecycle management operations towards the NFVO.

The following operations are defined for this interface:
J Create NS Identifier;

. Instantiate NS;

e  ScaeNS
. Update NS;
. Query NS,

e  Terminate NS,

o Delete NS Identifier;
. Heal NS;

. Get Operation Status.

Anidentifier (i.e. lifecycleOperationOccurrenceld) is generated for each NS lifecycle operation occurrence, except for
Query NS, Create NS, Delete NS and Get operation status.
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Furthermore, this interface allows the OSS/BSS to manage subscriptions to notifications sent by the NFVO which
inform about changes of a NS instance that are related to NS lifecycle management operation occurrences, related to
updates of NS information attributes as well as related to the creation/deletion of a NS instance identifier. It further
allows the NFVO to provide such notifications to the subscriber.

7.3.2 Create NS Identifier operation

7.3.2.1 Description

This operation creates an NS instance identifier, and an associated instance of an Nslnfo information element, identified
by that identifier, in the NOT_INSTANTIATED state without instantiating the NS or doing any additional lifecycle
operation(s). It allows the immediate return of an NS instance identifier that can be used in subsequent lifecycle
operations, such as the Instantiate NS operation. The NS state model is provided in clause D.3.

Table 7.3.2.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.2.1-1: Create NS Identifier operation

Message Requirement Direction
CreateNsldentifierRequest  |Mandatory 0OSS/BSS = NFVO
CreateNsldentifierResponse |Mandatory NFVO > OSS/BSS
7.3.2.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.2.2- 1.

Table 7.3.2.2-1: Create NS Identifier operation input parameters

Parameter Qualifier | Cardinality Content Description
nsdid M 1 Identifier (Reference to Reference to the NSD used to create this NS
Nsd) instance.
nsName M 1 String Human readable name of the NS instance.
nsDescription  |M 1 String Human readable description of the NS instance.
7.3.2.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.2.3-1.

Table 7.3.2.3-1: Create NS Identifier operation output parameters

Parameter | Qualifier | Cardinality | Content Description
nsinstanceld M 1 Identifier |ldentifier of the instance of a NS that has been created.
7.3.24 Operation results

In case of success, an NS instance identifier and the associated instance of an NsInfo information element has been
created in the NOT_INSTANTIATED state and can be used in subsequent lifecycle operations. In case of failure,
appropriate error information is returned.

7.3.3 Instantiate NS operation

7.3.3.1 Description

This operation will instantiate an NS. This operation can only be used with an NSinstance in the
NOT _INSTANTIATED state.

ETSI



39 ETSI GS NFV-IFA 013 V2.5.1 (2018-08)

The operation allows for referencesto existing VNF instances and NS instances that are to be used in the new NS
(i.e. the NS being instantiated) and additional parameterization for new VNFs and NSs. The hierarchy of nested NS and
VNFs below the NS being instantiated shall be acyclic (i.e. no loops).

NOTE:

The vnfProfile information element in the NSD allows the OSS/BSS to specify the number of VNFsto be
created at NS instantiation time. It is possible for this number to be zero.

An NSD instance, which can be reused among different NS instantiations, shall have been indicated using the Create
NS operation (see clause 7.3.2) previous to executing the Instantiate NS operation.

Table 7.3.3.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

7.3.3.2

Table 7.3.3.1-1:

Instantiate NS operation

Message

Requirement Direction

InstantiateNsRequest

Mandatory

OSS/BSS > NFVO

InstantiateNsResponse

Mandatory

NFVO > OSS/BSS

Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.3.2- 1.

Table 7.3.3.2-1: Instantiate NS operation input parameters

Parameter

Qualifier

Cardinality

Content

Description

nsinstanceld

M 1

Identifier

Identifier of the instance of the
NS.

flavourld

1

Identifier (Reference to
NsDf)

Flavour of the NSD used to
instantiate this NS. See note 1.

sapData

0..N

SapData

Create data concerning the
SAPs of this NS.

addPnfData

0..N

AddPnfData

Information on the PNF(s) that
are part of this NS.

vnflnstanceData

< £l £ £

0..N

VnflnstanceData

Specify an existing VNF
instance to be used in the NS.
If needed, the VNF Profile to
be used for this VNF instance
is also provided. See note 2.

nestedNsInstanceData

NestedNslInstanceData

Specify an existing NS
instance to be used as a
nested NS within the NS. If
needed, the NS Profile to be
used for this nested NS
instance is also provided. See
notes 3 and 4.

locationConstraints

VnfLocationConstraint

Defines the location
constraints for the VNF to be
instantiated as part of the NS
instantiation.

An example can be a
constraint for the VNF to be in
a specific geographic location.

additionalParamForNs

KeyValuePair

Allows the OSS/BSS to
provide additional
parameter(s) at the composite
NS level (as opposed to the
VNF level, which is covered in
additionalParamForVnf) and
as opposed to the nested NS
level, which is covered in
additionalParamForNestedNs).
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Parameter

Qualifier

Cardinality

Content

Description

additionalParamForNestedNs

M

0..N

ParamsForNestedNs

Allows the OSS/BSS to
provide additional
parameter(s) per nested NS
instance (as opposed to the
composite NS level, which is
covered in
additionalParamForNs, and as
opposed to the VNF level,
which is covered in
additionalParamForVnf). This
is for nested NS instances that
are to be created by the NFVO
as part of the NS instantiation
and not for existing nested NS
instances that are referenced
for reuse.

additionalParamForVnf

0..N

ParamsForVnf

Allows the OSS/BSS to
provide additional
parameter(s) per VNF instance
(as opposed to the composite
NS level, which is covered in
additionalParamForNs), and
as opposed to the nested NS
level, which is covered in
additionalParamForNestedNs).
This is for VNFs that are to be
created by the NFVO as part
of the NS instantiation and not
for existing VNF that are
referenced for reuse.

startTime

0.1

DateTime

Timestamp indicating the
earliest time to instantiate the
NS. Cardinality "0" indicates
the NS instantiation takes
place immediately.

nsinstantiationLevelld

0.1

Identifier

Identifies one of the NS
instantiation levels declared in
the DF applicable to this NS
instance. If not present, the
default NS instantiation level
as declared in the NSD shall
be used.

additional AffinityOrAntiAffiniityRule

M

0..N

AffinityOrAntiAffinityRule

Specifies additional affinity or
anti-affinity constraint for the
VNF instances to be
instantiated as part of the NS
instantiation.

Shall not conflict with rules
already specified in the NSD.

NOTE 1: The NsDf information element is defined in ETSI GS NFV-IFA 014 [3], clause 6.3.2.

NOTE 2: The DF of the VNF instance shall match the VNF DF present in the associated VNF Profile.

NOTE 3: The NS DF of each nested NS shall be one of the allowed flavours in the associated NSD (as referenced in
the nestedNsd attribute of the NSD of the NS to be instantiated).

NOTE 4: The NSD of each referenced NSs (i.e. each nestedinstanceld) shall match the one of the nested NSD in the
composite NSD.

7.3.3.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.3.3-1.
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Table 7.3.3.3-1: Instantiate NS operation output parameters

Parameter Qualifier Cardinality Content Description
lifecycleOperationOccurrenceld |M 1 Identifier The identifier of the NS lifecycle
operation occurrence.

7.3.3.4 Operation results

In case of success, the NS has been instantiated. In case of failure, appropriate error information is provided in the
"result” NS LCM Operation Occurrence Notification (see clause 8.3.2.2).

The NFVO shall return alifecycleOperationOccurrenceld that identifies the LCM operation. The LCM operation shall
trigger the sending of the "start" NS LCM Operation Occurrence Notification (see clause 8.3.2.2) before additional
notifications as part of this operation are triggered, or operations towards the VNFM or VIM are invoked.

On the successful as well as the unsuccessful completion of the operation, the NFVO shall send the "result” NS LCM
Operation Occurrence Notification.

If the NS instance was already in the INSTANTIATED state, this operation fails.
7.3.4  Scale NS operation

7.34.1 Description

This operation will scale an NS instance. Scaling an NS instance can be performed by explicitly adding/removing
existing VNF instances to/from the NS instance, by leveraging on the abstraction mechanism provided by the NS
scaling aspects and NS levels information elements declared in the NSD or by scaling individual VNF instances that are
part of the NSitself. When adding VNFs and nested NSs - already existing or not - to the NS to be scaled, the NFVO
shall follow the indications provided by the dependencies attribute, as specified in the corresponding NSD.

NOTE: Incasethe NSisacomposite NS, itisalso possible to scale directly its nested NS, asthey are also NS
and thus indirectly effectively scale the composite NS.

Table 7.3.4.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.4.1-1: Scale NS operation

Message Requirement Direction
ScaleNsRequest  |Mandatory OSS/BSS > NFVO
ScaleNsResponse |Mandatory NFVO > OSS/BSS

7.3.4.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.4.2- 1.

Table 7.3.4.2-1: Scale NS operation input parameters

Parameter Qualifier Cardinality Content Description
nsinstanceld M 1 Identifier Identifier of the instance of the NS.
scaleType M 1 Enum Indicates the type of scaling to be
performed. Possible values: SCALE_NS,
SCALE_VNF.
scaleNsData M 0.1 ScaleNsData Provides the necessary information to scale

the referenced NS instance.

It shall be present when scaleType =
SCALE_NS. See note.

scaleVnfData M 0..N ScaleVnfData  |Provides the information to scale a given
VNF instance that is part of the referenced
NS instance. Shall be present when
scaleType = SCALE_VNF.

See note.
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Parameter Qualifier Cardinality Content Description
scaleTime M 0.1 DateTime Timestamp indicating the scale time of the
NS, i.e. the NS will be scaled at this
timestamp. Cardinality "0" indicates the NS
scaling takes place immediately.
NOTE:  Either scaleNsData or scaleVnfData, but not both, shall be present.

7.3.4.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.4.3-1.

Table 7.3.4.3-1: Scale NS operation output parameters

Parameter Qualifier Cardinality Content Description
lifecycleOperationOccurrenceld |M 1 Identifier The identifier of the NS
lifecycle operation
occurrence.
7.3.4.4 Operation results

In case of success, the NS instance has been scaled according to the request. In case of failure, appropriate error
information is provided in the "result" NS LCM Operation Occurrence Notification (see clause 8.3.2.2).

The NFVO shall return alifecycleOperationOccurrencel d that identifies the LCM operation. The LCM operation shall
trigger the sending of the "start” NS LCM Operation Occurrence Notification (see clause 8.3.2.2) before additional
notifications as part of this operation are triggered, or operations towards the VNFM or VIM are invoked.

In case of scaling in an NS, if some VNF instances are removed from this NS instance, these VNF instances are
terminated unlessthey are still part of another NS instance.

On the successful as well as the unsuccessful completion of the operation, the NFVO shall send the "result” NS LCM
Operation Occurrence Notification.

7.3.5 Update NS operation

7.35.1 Introduction
This operation updates an NS instance. This operation is also used to embed VNF LCM operationsin support of fine
grained NS LCM approach. See the informative message flows in annex C. Actions that can be performed with an
update include:

e  Adding existing VNF instances to the NS instance.

. Removing VNF instances from the NS instance.

. Instantiating new V NF instances and adding them to the NS instance.

. Changing the DF of VNF instances belonging to the NS instance.

e  Changing the operational state of a VNF instance belonging to the NS instance.

. Modifying information data and/or the configurable properties of a VNF instance belonging to the NS
instance.

. Changing the external connectivity of a VNF instance belonging to the NS instance.
e  Adding SAPsto the NSinstance.
. Removing SAPs from the NS instance.

. Adding existing NS instances to the NS instance.

ETSI



43

o Removing nested NS instances from the NS instance.

) Associate anew NSD version to the NS instance.
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o Moving VNF instances from one NS instance to another NS instance.

. Adding VNFFGsto the NS instance.

o Removing VNFFGs from the NS instance.

. Update VNFFGs of the NS instance.

. Changing the DF of the NS instance.

e  Adding PNFsto the NSinstance.

. Modifying PNFsin the NS instance.

o Removing PNFs from the NS instance.

Only one type of update shall be allowed per operation.

Table 7.3.5.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O. It is possible, however, to
request several updates of a given type in one Update NS operation (as indicated in the cardinalitiesin table 7.3.5.2-1).

Table 7.3.5.1-1: Update NS operation

Message

Requirement

Direction

UpdateNsRequest

Mandatory OSS/BSS = NFVO

UpdateNsResponse

Mandatory NFVO - OSS/BSS

7.35.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.5.2-1.

Table 7.3.5.2-1: Update NS operation input parameters

Parameter Qualifier | Cardinality Content Description
nsinstanceld M 1 Identifier Identifier of the NS instance being
updated.
updateType M 1 Enum Specifies the type of update. This

parameter determines also which
one of the following parameter is
present in the operation.

Possible
[ ]

values are:

AddVnf (adding existing
VNF instance(s)),
RemoveVnf (removing
VNF instance(s)),
InstantiateVnf (instantiating
new VNF(s)),
ChangeVnfDf (Changing
VNF DF),

OperateVnf (changing VNF
state),
ModifyVnfInformation
(modifying VNF information
and/or the configurable
properties of VNF
instance(s)),
ChangeExtVnfConnectivity
(changing the external
connectivity of VNF
instance(s)),

AddSap (adding SAP(s)),
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Parameter

Qualifier

Cardinality

Content

Description

e RemoveSap (removing
SAP(s)),

e AddNestedNs (adding
existing NS instance(s) as
nested NS(s)),

e RemoveNestedNs
(removing existing nested
NS instance(s)),

e AssocNewNsdVersion
(associating a new NSD
version to the NS
instance),

e MoveVnf (moving VNF
instance(s) from one origin
NS instance to a another
target NS instance),

e AddVnffg (adding
VNFFG(s)),

e RemoveVnffg (removing
VNFFG(s)),

e UpdateVnffg (updating
VNFFG(s)),

e ChangeNsDf (changing NS
DF),

e AddPnf (adding PNF),

o  ModifyPnf(modify PNF),

e RemovePnf (removing
PNF).

addVnfinstance

VnfinstanceData

Specify an existing VNF instance to
be added to the NS instance.

This parameter shall be present only
if updateType=AddVnf.

removeVnflnstanceld

Identifier

Specify an existing VNF instance to
be removed from the NS instance.
The parameter contains the
identifier(s) of the VNF instances to
be removed.

This parameter shall be present only
if updateType=RemoveVnf. See
note 1.

instantiateVnfData

InstantiateVnfData

Specify the new VNF to be
instantiated. This parameter can be
used e.g. for the bottom-up NS
creation.

This parameter shall be present only
if updateType=InstantiateVnf.

changeVnfFlavourData

ChangeVnfFlavourData

Specify the new DF of the VNF
instance to be changed to. This
parameter shall be present only if
updateType=ChangeVnfDf.

operateVnfData

OperateVnfData

Specify the state of the VNF
instance to be changed. This
parameter shall be present only if
updateType=OperateVnf.

modifyVnfinfoData

ModifyVnfinfoData

Specify the VNF Information
parameters and/or the configurable
properties of VNF instance to be
modified. This parameter shall be
present only if
updateType=ModifyVnflnformation.

changeExtVnfConnectivity
Data

ChangeExtVnfConnectivity
Data

Specify the new external
connectivity data of the VNF
instance to be changed. This
parameter shall be present only if
updateType=
ChangeExtVnfConnectivity.
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Parameter

Qualifier

Cardinality

Content

Description

addSap

M

0..N

SapData

Specify a new SAP to be added to
the NS instance.

This parameter shall be present only
if updateType=AddSap.

removeSapld

Identifier

Specify an existing SAP to be
removed from the NS instance.

The parameter shall be present only
if updateType=RemoveSap.

addNestedNsData

NestedNsData

Specify an existing nested NS
instance to be added to (nested
within) the NS instance.

This parameter shall be present only
if updateType=AddNestedNs.

removeNestedNsld

Identifier

Specify an existing nested NS
instance to be removed from the NS
instance.

The parameter shall be present only
if
updateType=RemoveVnfNestedNs.

assocNewNsdVersionData

M

AssocNewNsdVersionData

Specify the new NSD to be used for
the NS instance. This parameter
shall be present only if
updateType=AssocNewNsdVersion.

moveVnflnstanceData

MoveVnflnstanceData

Specify existing VNF instance to be
moved from one NS instance to
another NS instance. This
parameter shall be present only if
updateType=MoveVnf.

addVnffg

AddVnffgData

Specify the new VNFFG to be
created to the NS Instance. This
parameter shall be present only if
updateType=AddVnffg.

removeVnffgld

Identifier

Identifier of an existing VNFFG to be
removed from the NS Instance. This
parameter shall be present only if
updateType=RemoveVnffg.

updateVnffg

UpdateVnffgData

Specify the new VNFFG Information
data to be updated for a VNFFG of
the NS Instance. This parameter
shall be present only if
updateType=UpdateVnffg.

changeNsFlavourData

ChangeNsFlavourData

Specifies the new DF to be applied
to the NS instance. It shall be
present only if
updateType=ChangeNsDf.

updateTime

DateTime

Timestamp indicating the update
time of the NS, i.e. the NS will be
updated at this timestamp.
Cardinality "0" indicates the NS
update takes place immediately.

addPnfData

AddPnfData

Information of the PNF(s) that are
being added into the NS instance.
This parameter shall be present only
if updateType=AddPnf.

modifyPnfData

ModifyPnfData

Information on the PNF(s) that are
being madified in this NS instance.
This parameter shall be present only
if updateType=ModifyPnf.

See note 2.

removePnfld

Identifier

Identifier of the PNF(s) that are part
of this NS instance and that should
be deleted from it. This parameter
shall be present only if
updateType=RemovePnf.

NOTE 1:

If a VNF instance is removed from an NS and this NS was the last one for which this VNF instance was a part,
the VNF instance is terminated by the NFVO.

NOTE 2: New CP addresses should be contained in the element, if PNF CPs need to be changed.
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7.3.5.3 Output parameters

The output parameter returned by the operation shall follow the indications provided in table 7.3.5.3-1.

Table 7.3.5.3-1: Update NS operation output parameters

Parameter Qualifier Cardinality Content Description
vnflnstanceld M 0..N Identifier Identifier of the instance of the
instantiated VNF.

This information shall be retuned as
the result of the operation if
successful.

pnfld M 0..N Identifier Identifier of the PNF assigned by
OSS. It shall be present only if
updateType = AddPnf. This
information shall be returned as the
result of the operation if successful.
vnffgld M 0..N Identifier Identifier of the instance of the
created VNFFG. It shall be present
only if updateType = AddVnffg.
This information shall be returned as
the result of the operation if
successful.

sapld M 0..N Identifier Identifier of the instance of the
created SAP. It shall be present only
if updateType = addSap. This
information shall be returned as the
result of the operation if successful.
lifecycleOperationOccurrenceld |M 1 Identifier The identifier of the NS lifecycle
operation occurrence.

This information shall be returned
immediately before any notification,
message or operation is done.

7354 Operation results

In case of success, the NS has been updated according to the request. In case of failure, appropriate error information is
provided in the "result" NS LCM Operation Occurrence Notification (see clause 8.3.2.2).

The NFVO shall return alifecycleOperationOccurrenceld that identifies the LCM operation. The LCM operation shall
trigger the sending of the "start" NS LCM Operation Occurrence Notification (see clause 8.3.2.2) before additional
notifications as part of this operation are triggered, or operations towards the VNFM or VIM are invoked.

On successful as well as unsuccessful completion of the operation, the NFV O shall send the "result” NS LCM
Operation Occurrence Natification.

7.3.6 Query NS operation

7.3.6.1 Description

This operation will enable the OSS/BSS to query from the NFV O information on one or more NS(s). The operation also
supports querying information about VNF instance(s) that is (are) part of an NS.

Table 7.3.6.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.3.6.1-1: Query NS operation

Message Requirement Direction
QueryNsRequest |Mandatory OSS/BSS = NFVO
QueryNsResponse |Mandatory NFVO > OSS/BSS
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7.3.6.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.6.2-1.

Table 7.3.6.2-1: Query NS operation input parameters

Parameter Qualifier | Cardinality | Content Description

filter M 1 Filter Filter defining the NSs on which the query applies, based on
attributes of the Network Service.

It can also be used to specify one or more NS(s) to be queried
by providing their identifiers.

It can also be used to specify one or more VNF instances(s)
that are part of an NS by providing their identifiers.

attributeSelector |M 0..N String Provides a list of attribute names of NS. If present, only these
attributes are returned for the instances of NS matching the
filter.

If absent, the complete instances of NS(s) are returned.

In the case of query information about VNF instance(s) that
are part of an NS, it provides a list of attribute names. And
only the attributes are returned for the VNF instance(s)
matching the filter. And if absent, the complete information are
returned for the VNF instance(s) matching the filter.

7.3.6.3 Output parameters
The output parameters returned by the operation shall follow the indications provided in table 7.3.6.3-1.

Table 7.3.6.3-1: Query NS operation output parameters

Parameter Qualifier Cardinality Content Description
queryNsResult M 0..N NslInfo Information on the NS and VNF instances part of
the NS matching the input filter.
If attributeSelector is present, only the attributes
listed in attributeSelector are returned for the
selected NSs and VNF instances. See note.
NOTE:  The lower cardinality is O since there may be no matches to the provided filter.

7.3.6.4 Operation results

After success operation, the NFVO has queried the internal NS information objects including retrieved requested VNF
instance information. The result of the operation indicates whether it has been successful or not with a standard
success/error result. For a particular query, information about the NSsincluding VNF instance(s) part of the NS that the
consumer has access to and that are matching the filter shall be returned.

7.3.7 Terminate NS operation

7.3.7.1 Description
This operation will terminate an NS.
This operation can only be used with an NSinstance in the INSTANTIATED state.

Terminating an NS instance does not delete the NS instance identifier, and the associated instance of the NsInfo
information element, but rather transitions the NSinto the NOT_INSTANTIATED state.

Table 7.3.7.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.
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Table 7.3.7.1-1: Terminate NS operation

Message Requirement Direction
TerminateNsRequest  |Mandatory OSS/BSS > NFVO
TerminateNsResponse |Mandatory NFVO > OSS/BSS

7.3.7.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.7.2- 1.

Table 7.3.7.2-1: Terminate NS operation input parameters

Parameter Qualifier | Cardinality | Content Description
nsinstanceld M 1 Identifier Identifier of the NS instance to terminate.
terminateTime |M 0..1 DateTime |Timestamp indicating the end time of the NS, i.e. the NS will

be terminated automatically at this timestamp. Cardinality "0"
indicates the NS termination takes place immediately.

7.3.7.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.7.3-1.

Table 7.3.7.3-1: Terminate NS output parameters

Parameter Qualifier | Cardinality | Content Description
lifecycleOperationOccurrenceld |M 1 Identifier |The identifier of the NS lifecycle operation
occurrence.
7.3.7.4 Operation results

In case of success, the NS has been terminated (i.e. put into NOT_INSTANTIATED state), and resources used by the
NS have been released. As part of the NS termination, the following actions take place:

e  All the VNF instances part of the terminated NS are terminated, unless they are still part of any other NS
instance(s).

. All VLs, VNF FGs and information on PNF Connection Points (CPs) created at NS instantiation are deleted.
. Nested NS instances are just released and not terminated.

NOTE: Itispossibleto avoid termination of the constituent VNFs by first moving the VNFsto another NS (by
regquesting "Update NS/Move Vnf" before the Terminate NS request).

In case of failure, appropriate error information is provided in the "result” NS LCM Operation Occurrence Notification
(seeclause 8.3.2.2).

The NFVO shall return alifecycleOperationOccurrencel d that identifies the LCM operation. The LCM operation shall
trigger the sending of the "start” NS LCM Operation Occurrence Notification (see clause 8.3.2.2) before additional
notifications as part of this operation are triggered, or operations towards the VNFM or VIM are invoked.

On successful as well as unsuccessful completion of the operation, the NFV O shall send the "result" NS LCM
Operation Occurrence Notification.

If the NS instance was already in the NOT_INSTANTIATED state, this operation fails.
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7.3.8 Delete NS Identifier operation

7.3.8.1 Description

This operation deletes an NS instance identifier and the associated NsInfo information element whichisin the
NOT_INSTANTIATED state.

Table 7.3.8.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.8.1-1: Delete NS Identifier operation

Message Requirement Direction
DeleteNsRequest Mandatory OSS/BSS > NFVO
DeleteNsResponse Mandatory NFVO - OSS/BSS
7.3.8.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.8.2- 1.

Table 7.3.8.2-1: Delete NS Identifier operation input parameters

Parameter Qualifier Cardinality Content Description
nsinstanceld M 1 Identifier NS instance identifier to be deleted.
7.3.8.3 Output parameters

No output parameter.

7.3.8.4 Operation results

In case of success, the NS instance identifier and the associated instance of the Nslnfo information element has been
deleted and can no longer be used. If the NS instance was not in the NOT_INSTANTIATED state (i.e. terminated or not
instantiated), the operation is rejected.

In case of failure, appropriate error information is returned.
7.3.9 Heal NS operation

7.39.1 Description

This operation supports the healing of an NS instance, either by healing the complete NS instance or by healing one of
more of the VNF instances that are part of this NS.

NOTE: Incasethe NSisacomposite NS, it isalso possible to execute individual heal requests on one or more of
the NSs that are nested within thisNS.

Table 7.3.9.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.9.1-1: Heal NS operation

Message Requirement Direction
HealNsRequest Mandatory OSS/BSS — NFVO
HealNsResponse Mandatory NFVO — OSS/BSS
7.3.9.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.9.2- 1.
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Table 7.3.9.2-1: Heal NS operation input parameters

Parameter Qualifier Cardinality Content Description
nsinstanceld M 1 Identifier The parameter identifies the NS instance
which shall be healed.
healNsData M 0..1 HealNsData Provides the information needed to heal an
NS. See note.
healVnfData M 0..N HealVnfData Provides the information needed to heal a
VNF. See note.

NOTE:  Either the parameter healNsData or the parameter healVnfData, but not both shall be provided.

7.3.9.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.9.3-1.

Table 7.3.9.3-1: Heal NS output parameters

Parameter Qualifier | Cardinality | Content Description

lifecycleOperationOccurrenceld |M 1 Identifier |The identifier of the NS lifecycle operation
occurrence.

This information shall be returned immediately
before any notification, message or operation
is done.

7.39.4 Operation results

In case of success, the NS has been healed, that means complete or partial healing as requested. In case of failure,
appropriate error information is provided in the "result" NS LCM Operation Occurrence Notification (see
clause 8.3.2.2).

NOTE: Testing procedures could be used e.g. to find the root cause of afailure situation.
In addition testing procedures could also be applied during or after the healing process to check whether
the healing actions were successful, etc.

The NFVO shall return alifecycleOperationOccurrenceld that identifies the LCM operation. The LCM operation shall
trigger the sending of the "start” NS LCM Operation Occurrence Notification (see clause 8.3.2.2) before additional
notifications as part of this operation are triggered, or operations towards the VNFM or VIM are invoked.

On the successful as well as the unsuccessful completion of the operation, the NFVO shall send the "result” NS LCM
Operation Occurrence Notification.

7.3.10 Get Operation Status operation

7.3.10.1 Description
This operation provides the status of an NS lifecycle management operation.

Table 7.3.10.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.10.1-1: Get Operation Status operation

Message Requirement Direction
GetOperationStatusRequest  |Mandatory OSS/BSS = NFVO
GetOperationStatusResponse |Mandatory NFVO - OSS/BSS
7.3.10.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.10.2-1.
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Table 7.3.10.2-1: Get Operation Status operation input parameters

Parameter Qualifier | Cardinality | Content Description

lifecycleOperationOccurrenceld |M 1 Identifier (ldentifier of the NS lifecycle operation
occurrence.

7.3.10.3 Output Parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.10.3-1.

Table 7.3.10.3-1: Get Operation Status operation output parameters

Parameter Qualifier | Cardinality | Content Description

operationStatus |M 1 Enum Indicates the operation status (which includes, for example:
Processing, Successfully done, Failed, but can also include
operation-specific states).

7.3.104 Operation results

The result of the operation indicates if it has been successful or not with a standard success/error result.
7.3.11 Subscribe operation

7.3.111 Description

This operation enables the OSS/BSS to subscribe with afilter for the notifications sent by the NFVO which are related
to NS lifecycle changes, as well as to the creation/deletion of NS instance identifiers and the associated Nsinfo
information element instances.

NOTE: Specification of the filtering mechanism isleft for the protocol design stage.

Table 7.3.11.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.11.1-1: Subscribe operation

Message Requirement Direction
SubscribeRequest Mandatory OSS/BSS > NFVO
SubscribeResponse Mandatory NFVO - OSS/BSS
7.3.11.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.11.2-1.

Table 7.3.11.2-1: Subscribe operation input parameters

Parameter | Qualifier | Cardinality | Content Description

filter M 1 Filter Input filter for selecting the notifications.
It can be on the NS instances of interest or other attributes of the
notification.

7.3.11.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.11.3-1.
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Table 7.3.11.3-1: Subscribe operation output parameters

Parameter Qualifier Cardinality Content Description
subscriptionld M 1 Identifier Identifier of the subscription realized.

7.3.11.4 Operation results

After successful subscription, the consumer (OSS/BSS) is registered to receive notifications about eventsrelated to NS
lifecycle operation occurrences, as well as the creation/deletion of NS instance identifiers and the associated NsInfo
information element instances.

The result of the operation shall indicate if the subscription has been successful or not with a standard success/error
result. For a particular subscription, only notifications matching the filter will be delivered to the consumer.

7.3.12 Notify operation

7.3.12.1 Description

This operation notifies a subscriber about events related to notifications about lifecycle operation occurrences on NS
instance, lifecycle operation occurrences impacting NS components, as well as the creation/del etion of NS instance
identifiers and the associated Nslnfo information element instances.

This operation distributes notifications to subscribers. It is a one-way operation issued by the producer (NFVO) that
cannot be invoked as an operation by the consumer (OSS/BSS). In order to receive notifications, the consumer
(OSS/BSS) hasto perform an explicit Subscribe operation beforehand.

Table 7.3.12.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.12.1-1: Notify operation

Message Requirement Direction
Notify Mandatory NFVO - OSS/BSS

The following notifications can be notified/sent by this operation:
. NsL.cmOperationOccurenceNotification. See clause 8.3.2.2.
. NsChangeNotification. See clause 8.3.2.11.
J NsldentifierCreationNotification. See clause 8.3.2.9.

. NsldentifierObjectDeletionNotification. See clause 8.3.2.10.
7.3.13 Terminate Subscription operation

7.3.13.1 Description
This operation enables the OSS/BSS to terminate a particular subscription.

Table 7.3.13.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.3.13.1-1: Terminate Subscription operation

Message Requirement Direction
TerminateSubscriptionRequest  |Mandatory OSS/BSS = NFVO
TerminateSubscriptionResponse |Mandatory NFVO - OSS/BSS
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7.3.13.2 Input parameters

Theinput parameters sent when invoking the operation shall follow the indications provided in table 7.3.13.2- 1.

Table 7.3.13.2-1: Terminate Subscription operation input parameters

Parameter Qualifier Cardinality Content Description
subscriptionid M 1 Identifier Identifier of the subscription to be terminated.

7.3.13.3 Output parameters

None.

7.3.134 Operation results

After successful termination of a subscription, the identified subscription does not exist anymore, and the OSS/BSS will
not receive notifications related that subscription any longer. The result of the operation shall indicate if the subscription
termination has been successful or not with a standard success/error resullt.

7.3.14 Query Subscription Info operation

7.3.14.1 Description

This operation enables the OSS/BSS to query information about subscriptions.

Table 7.3.14.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.3.14.1-1: Query Subscription Info operation

Message Requirement Direction
QuerySubscriptioninfoRequest  |Mandatory OSS/BSS 2> NFVO
QuerySubscriptioninfoResponse |Mandatory NFVO = OSS/BSS

7.3.14.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.14.2-1.

Table 7.3.14.2-1: Query Subscription Info operation input parameters

Parameter Qualifier Cardinality Content Description
filter M 1 Filter Filtering criteria to select one or a set of
subscriptions. Details are left for the protocol
design stage.

7.3.14.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.3.14.3- 1.

Table 7.3.14.3-1: Query Subscription Info operation output parameters

Parameter Qualifier Cardinality Content Description
queryResult M 0..N Not specified Information about the subscription(s)
matching the query. Details are left for the
protocol design stage.
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7.3.14.4 Operation results

After successful operation, the OSS/BSS has queried the internal subscription objects. The result of the operation
indicates if it has been successful or not with a standard success/error result. For a particular query, information about
the subscriptions to notifications related to NS lifecycle management that the OSS/BSS has access to and that are
matching the filter shall be returned.

7.4 Void

7.5 NS Performance Management interface

7.5.1 Description

Thisinterface allows providing of performance information (measurement results collection and notifications) related to
network services.

Collection and reporting of performance information is controlled by a PM job that groups details of performance
collection and reporting information.

Performance information on a given NS results from either collected performance information of the virtualised
resources impacting the connectivity of this NS instance or VNF performance information, resulting from virtualised
resource performance information, issued by the VNFM for the VNFsthat is part of this NS instance.

When new performance information is available, the consumer is notified using the notification

Performancel nformationAvailableNotification (see clause 8.4.8). The details of the performance measurements are
provided using the PerformanceReport information element (see clause 8.4.5). Delivery mechanism for the performance
reportsis not specified in the present document.

The following operations are defined for this interface which will be consumed by the OSS/BSS:
. Create PM Job operation.
o Delete PM Jobs operation.
. Subscribe operation.
o Notify operation.
. Query PM Job operation.
. Create Threshold operation.
o Delete Thresholds operation.

. Query Threshold operation.
7.5.2 Create PM Job operation

7521 Description

This operation will create a PM job, enabling an OSS/BSS to specify an NS or set of NSs, that the NFVO is managing,
for which it wants to receive performance information. Thiswill alow the requesting OSS/BSS to specify its
performance information requirements with the NFVO.

The OSS/BSS needs to issue a Subscribe request for Performancel nformationAvailable notifications in order to know
when new collected performance information is available.

Table 7.5.2.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.
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Create PM Job operation

Message

Requirement

Direction

CreatePmJobRequest

Mandatory

OSS/BSS > NFVO

CreatePmJobResponse

Mandatory

NFVO - OSS/BSS

Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.5.2.2- 1.

Table 7.5.2.2-1: Create PM Job operation input parameters

Parameter

Qualifier

Cardinality

Content

Description

nsSelector

M

1

ObjectSelection

Defines the NSs for which performance
information is to be collected.

performanceMetric

M

0..N

String

This defines the type of performance
metric(s) for the specified network
services.

At least one of the two attributes
(performance metric or metricGroup)
shall be present.

performanceMetricGroup (M

String

Group of performance metrics. A metric
group is a pre-defined list of metrics,
known to the producer that it can
decompose to individual metrics.

At least one of the two attributes
(performance metric or metricGroup)
shall be present.

collectionPeriod

Enum

Specifies the periodicity at which the
NFVO will collect performance
information. See note.

reportingPeriod

Enum

Specifies the periodicity at which the
NFVO will report to the OSS/BSS about
performance information. See note.

reportingBoundary

Not specified

Identifies a boundary after which the
reporting will stop.

The boundary shall allow a single
reporting as well as periodic reporting
up to the boundary.

NOTE:

At the end of each reportingPeriod, the NFVO informs OSS/BSS about availability of the performance
data collected for each completed collection period during this reportingPeriod. While the exact
definition of the types for collectionPeriod and reportingPeriod is left for further specification, it is
recommended that the reportingPeriod be equal to or a multiple of the collectionPeriod. In the latter
case, the performance data for the collection periods within one reporting period would be reported
together.

7523

Output parameters

The parameters returned by the operation shall follow the indications provided in table 7.5.2.3-1.

Table 7.5.2.3-1: Create PM Job operation output parameters

Parameter Qualifier Cardinality Content Description
pmJobld M 1 Identifier Identifier of the created PM job.
7524 Operation results

The result of the operation indicatesiif it has been successful or not with a standard success/error result.

The pmJobld is only returned when the operations has been successful.
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7.5.3 Delete PM Jobs operation

7.53.1 Description
This operation will delete one or more PM job(s).

Table 7.5.3.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.5.3.1-1: Delete PM Jobs operation

Message Requirement Direction
DeletePmJobsRequest  |Mandatory OSS/BSS = NFVO
DeletePmJobsResponse |Mandatory NFVO > OSS/BSS

7.5.3.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.5.3.2- 1.

Table 7.5.3.2-1: Delete PM Jobs operation input parameters

Parameter | Qualifier | Cardinality | Content Description
pmJobld M 1..N Identifier |Identifiers of the PM jobs to be deleted.
7.5.3.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.5.3.3-1.

Table 7.5.3.3-1: Delete PM Jobs operation output parameters

Parameter Qualifier | Cardinality | Content Description

deletedPmJobld |M 1..N Identifier |ldentifiers of the PM Jobs that have been deleted
successfully.

7534 Operation results

The result of the operation indicatesiif it has been successful or not with a standard success/error result.
7.5.4  Subscribe operation

7541 Description

This operation enables the OSS/BSSs to subscribe with afilter for the notifications related to performance information
with the NFVO.

NOTE: Specification of the filtering mechanism is|eft for the protocol design stage.
Table 7.5.4.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.

Table 7.5.4.1-1: Subscribe operation

Message Requirement Direction
SubscribeRequest  |Mandatory OSS/BSS = NFVO
SubscribeResponse |Mandatory NFVO - OSS/BSS
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7.5.4.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.5.4.2-1.

Table 7.5.4.2-1: Subscribe operation input parameters

Parameter | Qualifier | Cardinality | Content Description

filter M 1 Filter Input filter for selecting notifications. The filter can be on network
service, type of naotification or attribute of the notification.

7.5.4.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.5.4.3-1.

Table 7.5.4.3-1: Subscribe operation output parameters

Parameter Qualifier Cardinality Content Description
subscriptionid M 1 Identifier Identifier of the subscription realized.
7544 Operation results

As aresult of this operation, the NFV O shall indicate to the OSS/BSS in the subscribeResponse message whether the
subscription was successful or not.

For a particular subscription, only notifications matching the filter will be delivered to the consumer.
7.5.5 Notify operation

7.55.1 Description

This operation distributes notifications to subscribers. It is a one-way operation issued by the NFVO that cannot be
invoked as an operation by the consumer (OSS/BSS).

In order to receive notifications, the OSS/BSS shall have a subscription.

Table 7.5.5.1-1 lists the information flow exchanged between the OSS/BSS and the NFV O.

Table 7.5.5.1-1: Notify operation

Message |Requirement Direction
Notify Mandatory NFVO > OSS/BSS

The following notifications can be notified/sent by this operation:
° Performancel nformationAvail ableNotification. See clause 8.4.8.

. ThresholdCrossedNotification. See clause 8.4.9.
7.5.6 Query PM Job operation

7.5.6.1 Description
This operation will enable the OSS/BSS to solicit from the NFV O the details of one or more PM job(s).
This operation does not return performance reports.

Table 7.5.6.1-1 lists the information flow exchanged between the OSS/BSS and the NFVO.
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Table 7.5.6.1-1: Query PM Job operation

Message Requirement Direction
QueryPmJobRequest  |Mandatory OSS/BSS = NFVO
QueryPmJobResponse |Mandatory NFVO - OSS/BSS

7.5.6.2 Input parameters

The input parameters sent when invoking the operation shall follow the indications provided in table 7.5.6.2- 1.

Table 7.5.6.2-1: Query PM Job operation input parameters

Parameter | Qualifier | Cardinality | Content Description

filter M 1 Filter Filter defining the PM Jobs on which the query applies. It can be a
single identifier, multiple identifiers or a wildcard.

7.5.6.3 Output parameters

The output parameters returned by the operation shall follow the indications provided in table 7.5.6.3-1.

Table 7.5.6.3-1: Query PM Job operation output parameters

Parameter Qualifier | Cardinality | Content Description
pmJobDetails  |M 1..N PmJob Details of PM jobs matching the input filter.
75.6.4 Operation results

The result of the operation indicatesiif it has been successful or not with a standard success/error result.
7.5.7 Create Threshold operation

75.7.1 Description

This operation will allow the OSS/BSS to create a threshold